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Abstract
In 2014, 69 diseases and conditions were nation-
ally notifiable in Australia. States and territories 
reported a total of 275,581 notifications of com-
municable diseases to the National Notifiable 
Diseases Surveillance System, an increase of 22% 
on the number of notifications in 2013. In 2014, 
the most frequently notified diseases were sexually 
transmissible infections (105,719 notifications, 38% 
of total notifications), vaccine preventable diseases 
(101,400 notifications, 37% of total notifications), 
and gastrointestinal diseases (40,367 notifications, 
15% of total notifications). There were 17,411 noti-
fications of bloodborne diseases; 8,125 notifica-
tions of vectorborne diseases; 1,942 notifications 
of other bacterial infections; 615 notifications of 
zoonoses and 2 notifications of quarantinable dis-
eases. Commun Dis Intell 2016;40(1):E48–E145.
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epidemiology, surveillance

Introduction

Australia’s notifiable diseases status, 2014, is an 
annual surveillance report of nationally notifiable 
communicable diseases. Communicable disease 
surveillance in Australia operates at the national, 
jurisdictional and local levels. Primary responsibil-
ity for public health action lies with the state and 
territory health departments. The role of commu-
nicable disease surveillance at the national level 
includes:

•	 identifying national trends;
•	 providing guidance for policy development and 

resource allocation at the national level;
•	 monitoring the need for and impact of national 

disease control programs;
•	 informing the response to national or multi-

jurisdictional outbreaks;
•	 describing the national epidemiology of com-

municable diseases;
•	 meeting international reporting requirements, 

such as providing disease statistics to the World 
Health Organization (WHO); and

•	 supporting quarantine activities, which are the 
responsibility of the Australian government.

Methods

Australia is a federation of 6 states (New South 
Wales, Queensland, South Australia, Tasmania, 
Victoria and Western Australia) and 2 territories 
(the Australian Capital Territory and the Northern 
Territory).

State and territory health departments collect 
notifications of communicable diseases under 
their respective public health legislations. In 
September 2007, the National Health Security Act 
20071 received royal assent. This Act provides a 
legislative basis for and authorises the exchange 
of health information, including personal infor-
mation, between jurisdictions and the Australian 
Government. The Act provides for the establish-
ment of the National Notifiable Diseases List,2 
which specifies the diseases about which personal 
information can be provided. The National Health 
Security Agreement,3 which was signed by Health 
Ministers in April 2008, establishes the operational 
arrangements to formalise and enhance existing 
surveillance and reporting systems, an important 
objective of the Act. Under the Agreement, in 
2014 states and territories forwarded de-identified 
notification data on 65 communicable diseases to 
the Australian Government Department of Health 
for the purposes of national communicable disease 
surveillance, although not all 65 diseases were 
notifiable in each jurisdiction. Data were electroni-
cally updated daily from states and territories. The 
system was complemented by other surveillance 
systems, which provided information on various 
diseases, including 4 that are not reported to the 
National Notifiable Diseases Surveillance System 
(NNDSS): human immunodeficiency virus 
(HIV), acquired immune deficiency syndrome 
(AIDS) and the classical and variant forms of 
Creutzfeldt-Jakob disease (CJD).

The NNDSS core dataset requires the follow-
ing mandatory data fields: unique record refer-
ence number; notifying state or territory; disease 
code; confirmation status and the date when the 
jurisdictional health department was notified 
(notification received date). In addition, the fol-
lowing data fields were supplied where available: 
date of birth; age at onset; sex; Indigenous status; 
postcode of residence; disease onset date; date 
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when the pathology service authorised a report or 
a medical practitioner signed the notification form 
(notification date); death status; date of speci-
men collection; and outbreak reference number 
(to identify cases linked to an outbreak). Where 
relevant, information on the species, serogroups/
subtypes and phage types of organisms isolated, 
and on the vaccination status of the case were 
collected and reported to NNDSS. Data quality 
was monitored by the Office of Health Protection 
and the National Surveillance Committee (NSC) 
and there was a continual process of improving 
the national consistency of communicable disease 
surveillance through the daily, fortnightly and 
quarterly review of these data.

While not included in the core national dataset, 
enhanced surveillance information for some dis-
eases (invasive pneumococcal disease, hepatitis B, 
hepatitis C, tuberculosis, donovanosis, gonococcal 
infection and syphilis < 2 years duration) were 
reported from states and territories to NNDSS. 
With the exception of hepatitis B and hepatitis C 
these enhanced data are not included in this report. 
These data, along with influenza enhanced data, 
are reported in separate (disease-specific) annual 
reports. Additional information concerning mor-
tality and specific health risk factors for some 
diseases were obtained from states and territories 
and included in this annual report.

Newly diagnosed HIV infection and AIDS were 
notifiable conditions in each state or territory 
health jurisdiction in 2014. These data were for-
warded to the Kirby Institute for Infection and 
Immunity in Society (Kirby Institute). Further 
information can be found in the Kirby Institute’s 
annual surveillance report.4

Surveillance for the classical and variant forms of 
CJD in Australia has been conducted through the 
Australian National Creutzfeldt-Jakob Disease 
Registry (ANCJDR) since its establishment in 
October 2003. CJD is a nationally notifiable disease 
and by June 2006, CJD was notifiable in all states 
and territories. Further surveillance information 
on CJD can be found in surveillance reports from 
the ANCJDR.5 

Information on communicable disease surveil-
lance is communicated through several avenues. 
The most up-to-date information on topics of 
interest is provided at the fortnightly teleconfer-
ences of the Communicable Diseases Network 
Australia (CDNA). A summary of these reports is 
available online from the CDNA web site (http://
www.health.gov.au/internet/main/publishing.nsf/
Content/cdnareport.htm).6

The Communicable Diseases Intelligence (CDI) 
quarterly journal publishes surveillance data, 
annual surveillance reports, short reports, and 
articles on the epidemiology and control of com-
municable diseases in Australia.

Notification rates for each notifiable disease were 
calculated using the estimated 2014 December resi-
dent population supplied by the Australian Bureau 
of Statistics (ABS) (Appendix 1 and Appendix 2).7 
Where diseases were not notifiable in a state or 
territory, national rates were adjusted by exclud-
ing the population of that jurisdiction from the 
denominator. For some diseases, age adjusted rates 
were calculated using the direct method of stand-
ardisation with 2011 census data as the standard 
population. All rates are represented as the rate per 
100,000 population unless stated otherwise.

Direct age standardised notification rates, using 
the method described by the Australian Institute 
of Health and Welfare,8 were calculated for 
Aboriginal and Torres Strait Islander and non-
Indigenous notifications for relevant STIs for 
jurisdictions that had Indigenous status data com-
pleted for more than 50% of notifications over the 
period from 2007 to 2012. Where the Indigenous 
status of a notification was not completed, these 
notifications were counted as non-Indigenous 
in the analyses. These data, however, should be 
interpreted with caution, as STI screening may 
occur predominantly in specific high risk groups, 
including in remote Aboriginal and Torres Strait 
Islander populations. Recent studies have sug-
gested that higher rates in Aboriginal and Torres 
Strait Islander populations may be attributable 
to higher prevalence and reinfection rates while 
others have suggested that they may be due to 
increased testing and contact tracing.9

In the national case definitions for chlamydial 
infection, gonococcal infection and syphilis the 
mode of transmission cannot be inferred from 
the site of infection. Infections in children may be 
acquired perinatally (e.g. congenital chlamydia).10 
As such, notifications of chlamydial, gonococ-
cal and non-congenital syphilis infections were 
excluded from analysis of age and sex distribution 
where the case was aged less than 13 years and 
the infection was able to be determined as non-
sexually acquired through enhanced surveillance 
data where available.

Notes on interpretation

This report is based on 2014 data from each state 
and territory, agreed upon in June 2015, and repre-
sents a snapshot of the year after duplicate records 
and incorrect or incomplete data were removed. 
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Totals in this report may vary slightly from the 
totals reported in CDI quarterly publications and 
state and territory reports.

Analyses in this report were based on the date of 
disease diagnosis in an attempt to estimate disease 
activity within the reporting period. The date of 
diagnosis is the onset date or where the onset date 
was not known, the earliest of the following dates: 
specimen collection date, the notification date, or 
the notification received date. In January 2014, the 
NSC redefined the diagnosis date methodology for 
hepatitis B (unspecified), hepatitis C (unspecified), 
leprosy, syphilis (unspecified) and tuberculosis. As 
considerable time can elapse between the initial 
infection, the onset of symptoms and the subse-
quent diagnosis, the diagnosis date for these 5 dis-
eases is derived from the notification receive date.

When referring to NNDSS notification data 
throughout the report, the term ‘cases’ or ‘notified 
cases’ are used to identify individuals for whom 
‘notification’ of a condition has been received by 
NNDSS. These notifications can only represent 
a proportion (the ‘notified fraction’) of the total 
incidence (Figure 1) and this has to be taken into 
account when interpreting NNDSS data. Moreover, 
the notified fraction varies by jurisdiction, over time 
and by disease. This caveat is particularly relevant 
to sexually transmissible infections (STIs), many 
or most of which are identified through screening 
programs (Figure 1 dashed line).

A survey of jurisdictional public health depart-
ments was conducted in 2014 to ascertain the 

source of each notification (Table 1). Whilst most 
jurisdictions have data on laboratory notifications, 
the percentage of notifications attributed to doctor 
only and laboratory and doctor for each state and 
territory are based on estimates deduced from the 
data that are available, noting that fields for these 
data may be incomplete.

Methods of surveillance vary between states and 
territories, each having different requirements for 
notification by medical practitioners, laboratories 
and hospitals. Although the National Notifiable 
Diseases List2 was established, some diseases are 
not notifiable in all 8 jurisdictions (Table 2).

Figure 1: Communicable diseases notifiable fraction
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Table 1: Percentage of notified cases from 
different sources in each jurisdiction, 2014*

State or 
territory

Source of notifications
Laboratory 

only Doctor only
Laboratory 
and doctor

ACT 95 <1 4

NSW 99 <1 <1

NT 98 1 1

Qld 100 <1 <1

SA 6 2 92

Tas. 100 <1 <1

Vic. 64 7 29

WA 35 1 64

*	 Not all percentages add up to 100% due to other 
sources of notifications and/or incomplete data for 
laboratory and medical notification fields.
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Table 2: Diseases notified to the National Notifiable Diseases Surveillance System, Australia 
2014

Disease Data received from
Bloodborne diseases
Hepatitis B (newly acquired) All jurisdictions
Hepatitis B (unspecified) All jurisdictions
Hepatitis C (newly acquired) All jurisdictions, except Queensland
Hepatitis C (unspecified) All jurisdictions
Hepatitis D All jurisdictions
Gastrointestinal diseases
Botulism All jurisdictions
Campylobacteriosis All jurisdictions, except New South Wales
Cryptosporidiosis All jurisdictions
Haemolytic uraemic syndrome All jurisdictions
Hepatitis A All jurisdictions
Hepatitis E All jurisdictions
Listeriosis All jurisdictions
Salmonellosis All jurisdictions
Shigellosis All jurisdictions
Shiga toxin producing Escherichia coli All jurisdictions
Typhoid fever All jurisdictions
Quarantinable diseases
Cholera All jurisdictions
Highly pathogenic avian influenza in humans All jurisdictions
Plague All jurisdictions
Rabies All jurisdictions
Severe acute respiratory syndrome All jurisdictions
Smallpox All jurisdictions
Viral haemorrhagic fever All jurisdictions
Yellow fever All jurisdictions
Sexually transmissible infections
Chlamydial infections All jurisdictions 
Donovanosis All jurisdictions
Gonococcal infection All jurisdictions
Syphilis < 2 years duration All jurisdictions
Syphilis > 2 years or unspecified duration All jurisdictions
Syphilis – congenital All jurisdictions
Vaccine preventable diseases
Diphtheria All jurisdictions
Haemophilus influenzae type b All jurisdictions
Influenza (laboratory confirmed) All jurisdictions
Measles All jurisdictions
Mumps All jurisdictions
Pertussis All jurisdictions
Pneumococcal disease (invasive) All jurisdictions
Poliomyelitis All jurisdictions
Rubella All jurisdictions
Rubella – congenital All jurisdictions
Tetanus All jurisdictions
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Changes in surveillance practices may have been 
introduced in some jurisdictions and not in others, 
and must be taken into consideration when com-
paring data between jurisdictions. In this report, 
some additional information was obtained from 
states and territories to assist in the interpretation 
of the 2014 data. These include changes in surveil-
lance practices, screening practices, laboratory 
practices, and major disease control or prevention 
initiatives.

Postcode information reflects the residential 
location of the case, but this does not necessarily 
represent the place where the disease was acquired.

Data completeness was assessed for cases’ 
Indigenous status and place of acquisition, and 
reported as the proportion of complete notifica-
tions. The completeness of data in this report is 
summarised in the Results.

The percentage of data completeness was defined as:

Percentage of data completeness = (total 
notifications – missing or unknown) / total 
notifications x 100

The Indigenous status was defined by the follow-
ing nationally accepted criteria:11

1=Indigenous – (Aboriginal but not Torres 
Strait Islander origin);

2=Indigenous – (Torres Strait Islander but not 
Aboriginal origin);

3=Indigenous – (Aboriginal and Torres Strait 
Islander origin);

4=Not Indigenous – (not Aboriginal or Torres 
Strait Islander origin);

9=Not stated.

Disease Data received from
Vaccine preventable diseases cont’d
Varicella zoster (chickenpox) All jurisdictions, except New South Wales
Varicella zoster (shingles) All jurisdictions, except New South Wales
Varicella zoster (unspecified) All jurisdictions, except New South Wales
Vectorborne diseases
Arbovirus infection (NEC) All jurisdictions
Barmah Forest virus infection All jurisdictions
Dengue virus infection All jurisdictions
Japanese encephalitis virus infection All jurisdictions
Kunjin virus infection All jurisdictions
Malaria All jurisdictions
Murray Valley encephalitis virus infection All jurisdictions
Ross River virus infection All jurisdictions
Zoonoses
Anthrax All jurisdictions
Australian bat lyssavirus All jurisdictions
Brucellosis All jurisdictions
Leptospirosis All jurisdictions
Lyssavirus (NEC) All jurisdictions
Ornithosis All jurisdictions
Q fever All jurisdictions
Tularaemia All jurisdictions
Other bacterial infections
Legionellosis All jurisdictions
Leprosy All jurisdictions
Meningococcal disease (invasive) All jurisdictions
Tuberculosis All jurisdictions

NEC	 Not elsewhere classified.

Table 2 continued: Diseases notified to the National Notifiable Diseases Surveillance System, 
Australia 2014
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For the purposes of this report, an Indigenous 
person includes responses 1, 2 or 3 with non-
Indigenous including response 4 only.

Place of acquisition is where the disease is 
believed to have been acquired; either locally 
or overseas. The country of acquisition is 
determined by the Standard Australian 
Classification of Countries (SACC) from the 
ABS.12 A notification is complete if a valid 
value from the SACC is entered.

For some diseases, changes in surveillance and 
testing practices should be taken into account 
when interpreting national trends.

In interpreting STI notification data it is important 
to note that changes in notifications over time may 
not solely reflect changes in disease prevalence as 
changes in screening programs,13,14 the use of less 
invasive and more sensitive diagnostic tests15 and 
periodic public awareness campaigns16 may influ-
ence the number of notifications that occur over 
time. Rates for STIs are particularly susceptible 
to overall rates of testing, with low testing rates 
resulting in an underestimation of disease and 
increased testing potentially causing an increase in 
notifications.17

The differences in rates between females and 
males for STIs should be interpreted with caution, 
as rates of testing, symptom status, health care-
seeking behaviours, and partner notification differ 
between the sexes.18

Notes on case definitions

Each notifiable disease is governed by a national 
surveillance case definition for reporting to the 
NNDSS. These case definitions were agreed 
by CDNA and implemented nationally in 
January 2004 and were used by all jurisdictions for 
the first time in 2005. These case definitions are 
reviewed by the Case Definitions Working Group 
(CDWG) as required.

The national surveillance case definitions and 
their review status are available from the Australian 
Government Department of Health web site 
(http://www.health.gov.au/casedefinitions).

Results

There were 275,581 communicable disease notifi-
cations received by NNDSS in 2014 (Table 3).

In 2014, the most frequently notified diseases were 
sexually transmissible infections (105,719 notifica-
tions, 38% of total notifications), vaccine prevent-

able diseases (101,400 notifications, 37% of total 
notifications), and gastrointestinal diseases (40,367 
notifications, 15% of total notifications).

There was an increase of 22% compared with the 
total number of notifications in 2013 (226,041) 
(Figure 2). The increase can largely be attributed 
to the seasonal increase in influenza notifications 
for 2014, which reached a higher peak than in 
previous seasons.

Notifications and notification rates per 100,000 for 
each disease by state or territory in 2014, are shown 
in Table 4 and Table 5 respectively. Notifications 
and rates per 100,000 for the period 2009 to 2014 
are shown in Table 6.

Table 3: Notifications to the National 
Notifiable Diseases Surveillance System, 
Australia, 2014, by disease category rank 
order

Disease category Number %
Sexually transmitted infections 105,719 38
Vaccine preventable diseases 101,400 37
Gastrointestinal diseases 40,367 15
Bloodborne diseases 17,411 6
Vectorborne diseases 8,125 3
Other bacterial diseases 1,942 1

Zoonoses 615 0

Quarantinable diseases 2 0

Total 275,581 100

Figure 2: Trends in notifications received by 
the National Notifiable Diseases Surveillance 
System, Australia, 1991 to 2014
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Table 4: Notified cases of communicable diseases, Australia, 2014, by state or territory

Disease
State or territory

Aust.ACT NSW NT Qld SA Tas. Vic. WA
Bloodborne diseases
Hepatitis B (newly acquired)* 2 29 3 53 7 5 53 24 176
Hepatitis B (unspecified)† 95 2,514 150 988 323 55 1,741 628 6,494
Hepatitis C (newly acquired)*‡ 11 26 2 NN 45 14 174 161 433
Hepatitis C (unspecified)† 164 3,555 178 2,648 449 217 2,048 990 10,249
Hepatitis D 0 19 1 13 9 0 14 3 59
Gastrointestinal diseases
Botulism 0 0 0 1 0 0 0 0 1
Campylobacteriosis 505 NN 294 6,220 1,804 934 7,211 2,963 19,931
Cryptosporidiosis 30 418 87 668 225 30 637 310 2,405
Haemolytic uraemic syndrome 0 6 1 3 3 1 5 1 20
Hepatitis A 5 83 2 44 7 1 70 19 231
Hepatitis E 1 37 0 7 0 0 11 0 56
Listeriosis 1 23 2 17 6 4 22 5 80
Salmonellosis 225 4,314 457 4,937 1,220 249 3,695 1,261 16,358
Shiga toxin-producing Escherichia coli 0 30 0 28 45 0 10 2 115
Shigellosis 9 198 99 176 36 2 463 68 1,051
Typhoid fever 1 45 1 19 9 1 29 14 119
Quarantinable diseases
Cholera 0 0 0 0 0 0 2 0 2
Highly pathogenic avian influenza in 
humans

0 0 0 0 0 0 0 0 0

Plague 0 0 0 0 0 0 0 0 0
Rabies 0 0 0 0 0 0 0 0 0
Severe acute respiratory syndrome 0 0 0 0 0 0 0 0 0
Smallpox 0 0 0 0 0 0 0 0 0
Viral haemorrhagic fever 0 0 0 0 0 0 0 0 0
Yellow fever 0 0 0 0 0 0 0 0 0
Sexually transmitted infections
Chlamydial infection§|| 1,196 22,909 2,997 20,480 5,496 1,774 19,910 11,346 86,108
Donovanosis 0 0 0 0 0 0 0 1 1
Gonococcal infection|| 120 4,862 1,741 2,721 736 65 3,236 2,194 15,675
Syphilis – congenital|| 0 0 5 0 0 0 0 0 5
Syphilis < 2 years duration*||¶ 18 739 73 394 29 14 649 93 2,009
Syphilis > 2 years or unspecified 
duration†||

26 536 73 279 123 19 801 64 1,921

Vaccine preventable diseases
Diphtheria** 0 0 0 2 0 0 0 0 2
Haemophilus influenzae type b 0 6 1 9 1 0 3 1 21
Influenza (laboratory confirmed) 1,260 20,877 810 17,924 11,041 673 9,907 5,250 67,742
Measles 7 67 52 73 16 5 77 43 340
Mumps 2 79 1 49 19 5 12 23 190
Pertussis 233 3,131 83 1,392 503 68 4,702 1,751 11,863
Pneumococcal disease (invasive) 15 518 43 230 133 39 379 207 1,564
Poliomyelitis 0 0 0 0 0 0 0 0 0
Rubella 0 10 0 2 2 0 2 1 17
Rubella – congenital 0 0 0 0 0 0 0 0 0
Tetanus 0 1 0 1 0 0 0 1 3
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Disease
State or territory

Aust.ACT NSW NT Qld SA Tas. Vic. WA
Vaccine preventable diseases cont’d
Varicella zoster (chickenpox) 63 NN 103 301 330 46 822 423 2,088
Varicella zoster (shingles) 92 NN 245 55 2,031 268 1,416 1,366 5,473
Varicella zoster (unspecified) 183 NN 8 5,544 146 141 4,810 1,265 12,097
Vectorborne diseases
Arbovirus infection (NEC) 0 5 0 22 0 0 1 0 28
Barmah Forest virus infection 1 163 30 473 1 0 18 55 741
Dengue virus infection 16 377 62 393 72 17 329 450 1,716
Japanese encephalitis virus infection 0 0 0 0 1 0 0 0 1
Kunjin virus infection 0 0 0 0 0 0 1 0 1
Malaria 10 88 11 86 6 4 69 48 322
Murray Valley encephalitis virus 
infection

0 0 0 0 0 0 0 0 0

Ross River virus infection 5 682 412 2,344 75 18 208 1,572 5,316
Zoonoses
Anthrax 0 0 0 0 0 0 0 0 0
Australia bat lyssavirus 0 0 0 0 0 0 0 0 0
Brucellosis 0 4 1 8 0 0 4 0 17
Leptospirosis 0 14 2 59 1 1 8 3 88
Lyssavirus (NEC) 0 0 0 0 0 0 0 0 0
Ornithosis 0 14 0 4 0 0 21 2 41
Q fever 1 179 1 240 10 0 33 5 469
Tularaemia 0 0 0 0 0 0 0 0 0
Other bacterial infections
Legionellosis 2 70 7 94 40 8 87 116 424
Leprosy 0 1 0 1 1 0 1 5 9
Meningococcal infection†† 2 38 3 40 34 2 33 18 170
Tuberculosis 30 472 28 165 48 9 448 139 1,339
Total 4,331 67,139 8,069 69,208 25,083 4,689 64,173 32,891 275,581

*	 Newly acquired hepatitis and syphilis < 2 years duration includes cases where the infection was determined to be 
acquired within 24 months prior to diagnosis.

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

‡	 In Queensland, includes newly acquired hepatitis C cases.
§	 Includes Chlamydia trachomatis identified from cervical, rectal, urine, urethral and throat samples, except for South 

Australia, which reports only cervical, urine and urethral specimens. From 1 July 2013 case definition changed to exclude 
all ocular infections.

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

¶	 Data for all states and territories are reported by diagnosis date, except Queensland, which is reported by notification 
receive date.

**	 This number may underrepresent the number of diphtheria cases in Australia. For more details please see the 2014 
summary of diphtheria in the Vaccine Preventable Diseases section.

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

NEC	 Not elsewhere classified.
NN	 Not notifiable.

Table 4 continued: Notified cases of communicable diseases, Australia, 2014, by state or 
territory
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Table 5: Notification rates per 100,000 of nationally notifiable communicable diseases, 
Australia, 2014, by state or territory

Disease
State or territory

Aust.ACT NSW NT Qld SA Tas. Vic. WA
Bloodborne diseases
Hepatitis B (newly acquired)* 0.5 0.4 1.2 1.1 0.4 1.0 0.9 0.9 0.7
Hepatitis B (unspecified)† 24.6 33.4 61.3 20.9 19.2 10.7 29.8 24.5 27.7
Hepatitis C (newly acquired)*‡ 2.9 0.3 0.8 NN 2.7 2.7 3.0 6.3 2.3
Hepatitis C (unspecified)† 42.5 47.3 72.8 56.1 26.6 42.2 35.1 38.6 43.7
Hepatitis D – 0.3 0.4 0.3 0.5 – 0.2 0.1 0.3
Gastrointestinal diseases
Botulism – – – <0.1 – – – – <0.1
Campylobacteriosis 131.0 NN 120.2 131.7 107.0 181.5 123.5 115.5 124.9
Cryptosporidiosis 7.8 5.6 35.6 14.1 13.3 5.8 10.9 12.1 10.2
Haemolytic uraemic syndrome – 0.1 0.4 0.1 0.2 0.2 0.1 <0.1 0.1
Hepatitis A 1.3 1.1 0.8 0.9 0.4 0.2 1.2 0.7 1.0
Hepatitis E 0.3 0.5 – 0.1 – – 0.2 – 0.2
Listeriosis 0.3 0.3 0.8 0.4 0.4 0.8 0.4 0.2 0.3
Salmonellosis 58.4 57.4 186.8 104.6 72.4 48.4 63.3 49.2 69.7
Shigellosis 2.3 2.6 40.5 3.7 2.1 0.4 7.9 2.7 4.5
Shiga toxin producing Escherichia coli – 0.4 – 0.6 2.7 – 0.2 0.1 0.5
Typhoid fever 0.3 0.6 0.4 0.4 0.5 0.2 0.5 0.5 0.5
Quarantinable diseases
Cholera – – – – – – <0.1 – <0.1
Highly pathogenic avian influenza in 
humans

– – – – – – – – –

Plague – – – – – – – – –
Rabies – – – – – – – – –
Severe acute respiratory syndrome – – – – – – – – –
Smallpox – – – – – – – – –
Viral haemorrhagic fever – – – – – – – – –
Yellow fever – – – – – – – – –
Sexually transmitted infections
Chlamydial infection§|| 310.3 304.8 1225.2 433.8 326.1 344.7 341.0 442.3 366.8
Donovanosis – – – – – – – <0.1 <0.1
Gonococcal infection|| 31.1 64.7 711.7 57.6 43.7 12.6 55.4 85.5 66.8
Syphilis – congenital|| – – 2.0 – – – – – <0.1
Syphilis < 2 years duration*||¶ 4.7 9.8 29.8 8.3 1.7 2.7 11.1 3.6 8.6
Syphilis > 2 years or unspecified duration†|| 6.7 7.1 29.8 5.9 7.3 3.7 13.7 2.5 8.2
Vaccine preventable diseases
Diphtheria** – – – <0.1 – – – – <0.1
Haemophilus influenzae type b – 0.1 0.4 0.2 0.1 – 0.1 <0.1 0.1
Influenza (laboratory confirmed) 326.9 277.8 331.1 379.6 655.1 130.8 169.7 204.6 288.6
Measles 1.8 0.9 21.3 1.5 0.9 1.0 1.3 1.7 1.4
Mumps 0.5 1.1 0.4 1.0 1.1 1.0 0.2 0.9 0.8
Pertussis 60.4 41.7 33.9 29.5 29.8 13.2 80.5 68.3 50.5
Pneumococcal disease (invasive) 3.9 6.9 17.6 4.9 7.9 7.6 6.5 8.1 6.7
Poliomyelitis – – – – – – – – –
Rubella – 0.1 – <0.1 0.1 – <0.1 <0.1 0.1
Rubella – congenital – – – – – – – – –
Tetanus – <0.1 – <0.1 – – – <0.1 <0.1
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Disease
State or territory

Aust.ACT NSW NT Qld SA Tas. Vic. WA
Vaccine preventable diseases cont’d
Varicella zoster (chickenpox) 16.3 NN 42.1 6.4 19.6 8.9 14.1 16.5 13.1
Varicella zoster (shingles) 23.9 NN 100.2 1.2 120.5 52.1 24.2 53.2 34.3
Varicella zoster (unspecified) 47.5 NN 3.3 117.4 8.7 27.4 82.4 49.3 75.8
Vectorborne diseases
Arbovirus infection (NEC) – 0.1 – 0.5 – – <0.1 – 0.1
Barmah Forest virus infection 0.3 2.2 12.3 10.0 0.1 – 0.3 2.1 3.2
Dengue virus infection 4.2 5.0 25.3 8.3 4.3 3.3 5.7 17.5 7.3
Japanese encephalitis virus infection – – – – 0.1 – – – <0.1
Kunjin virus infection – – – – – – <0.1 – <0.1
Malaria 2.6 1.2 4.5 1.8 0.4 0.8 1.2 1.9 1.4
Murray Valley encephalitis virus infection – – – – – – – – –
Ross River virus infection 1.3 9.1 168.4 49.6 4.4 3.5 3.6 61.3 22.6
Zoonoses
Anthrax – – – – – – – – –
Australia bat lyssavirus – – – – – – – – –
Brucellosis – 0.1 0.4 0.2 – – 0.1 – 0.1
Leptospirosis – 0.2 0.8 1.2 0.1 0.2 0.1 0.1 0.4
Lyssavirus (NEC) – – – – – – – – –
Ornithosis – 0.2 – 0.1 – – 0.4 0.1 0.2
Q fever 0.3 2.4 0.4 5.1 0.6 – 0.6 0.2 2.0
Tularaemia – – – – – – – – –
Other bacterial infections
Legionellosis 0.5 0.9 2.9 2.0 2.4 1.6 1.5 4.5 1.8
Leprosy – <0.1 – <0.1 0.1 – <0.1 0.2 <0.1
Meningococcal infection†† 0.5 0.5 1.2 0.8 2.0 0.4 0.6 0.7 0.7
Tuberculosis 7.8 6.3 11.4 3.5 2.8 1.7 7.7 5.4 5.7

*	 Newly acquired hepatitis and syphilis < 2 years duration includes cases where the infection was determined to be 
acquired within 24 months prior to diagnosis.

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

‡	 In Queensland, includes newly acquired hepatitis C cases.
§	 Includes Chlamydia trachomatis identified from cervical, rectal, urine, urethral and throat samples, except for South 

Australia, which reports only cervical, urine and urethral specimens. From 1 July 2013 case definition changed to exclude 
all ocular infections.

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

¶	 Data for all states and territories are reported by diagnosis date, except Queensland, which is reported by notification 
receive date.

**	 This number may underrepresent the number of diphtheria cases in Australia. For more details please see the 2014 
summary of diphtheria in the Vaccine Preventable Diseases section.

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

NEC	 Not elsewhere classified.
NN	 Not notifiable.

Table 5 continued: Notification rates per 100,000 of nationally notifiable communicable 
diseases, Australia, 2014, by state or territory
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Data completeness

Indigenous status

Indigenous status is usually obtained from clinical 
notifications and completeness varies by disease 
and by state and territory. This reflects differences 
in notification requirements (i.e. depending on the 
jurisdiction, some diseases are primarily or com-
pletely notified by pathology laboratories rather 
than clinicians) and the fact that it is not possible 
to follow up all cases for diseases with a large vol-
ume of notifications and/or not requiring specific 
case-based public health action.

Indigenous status was complete in 45% of all noti-
fications reported to NNDSS in 2014. Indigenous 
status was complete in 95% of data reported in the 
Northern Territory, 93% in Western Australia and 
91% in South Australia. In the remaining jurisdic-
tions, Indigenous status completeness ranged from 
14% to 47% (Table 7).

Data completeness on Indigenous status also 
varied by disease as summarised in Appendix  3. 
In 2009, CDNA set target thresholds of 95% 
completeness for 18 priority diseases (17 notifiable 
to NNDSS and HIV, which are provided to the 
Kirby Institute) (Table 8) and 80% completeness 
for the remainder of the notifiable diseases as part 
of its ‘Closing the Gap’ strategy. Of all diseases 
notified to the NNDSS in 2014, 31 (62%) equalled 
or exceeded 80% completeness for Indigenous sta-
tus and 15 (48%) were priority diseases.

In 2014, 11 of the 17 priority diseases notified to 
NNDSS had an Indigenous completeness that 
exceeded 95% (congenital syphilis, donovanosis, 
Haemophilus influenzae type b, hepatitis A, hepa-
titis C (newly acquired), measles, meningococcal 
infection, pneumococcal disease less than 5 years, 
pneumococcal disease ≥ 50 years, leprosy, and 
tuberculosis). This was an improvement on 2013 
where 7 priority diseases exceeded 95% complete-
ness. There has been a notable improvement in 
completeness of Indigenous status for hepatitis C 
(newly acquired) notifications from 88% in 2012 
to 98% in 2014.

A review of the NNDSS priority diseases between 
2004 and 2014 showed that meningococcal disease 
(invasive) and tuberculosis exceeded the 95% 
threshold for completeness of Indigenous status 
over the entire period. They ranged from 95%–97% 
and 98%–100% respectively.

Six of the priority diseases were consistently below 
the 95% threshold over the entire period (Figure 3):

•	 dengue virus infection (locally acquired)
•	 gonococcal infection
•	 hepatitis B (newly acquired)
•	 hepatitis C (newly acquired)
•	 pertussis less than 5 years
•	 shigellosis.
The completeness of the Indigenous status for 8 of 
the priority diseases has improved since 2004:

•	 congenital syphilis, increasing from 93% in 
2004 to 100% in 2014;

•	 Haemophilus influenzae type b, increasing from 
93% in 2004 to 100% in 2014

•	 hepatitis A, increasing from 90% in 2004 to 
96% in 2014;

•	 hepatitis B (newly acquired), increasing from 
81% in 2004 to 92% in 2014;

•	 hepatitis C (newly acquired), increasing from 
85% in 2004 to 98% in 2014;

•	 pneumococcal disease less than 5 years, increas-
ing from 89% in 2004 to 100% in 2014;

•	 pneumococcal disease 50 years or over, increas-
ing from 90% in 2004 to 97% in 2014; and

•	 shigellosis, increasing from 72% in 2004 to 81% 
in 2014.

The completeness of Indigenous status for 2 dis-
eases has not improved since 2004. Dengue virus 
infection (locally acquired), decreased from 86% 
in 2004 to 69% in 2014, and gonococcal infection, 
decreased from 69% in 2004 to 66% in 2014.

The completeness of Indigenous status for syphi-
lis < 2 years was 92% in 2014 but has regularly 
exceeded the 95% threshold over the period.

Table 7: Indigenous status completeness of National Notifiable Diseases Surveillance System 
data, Australia, 2014, by state or territory

State or territory
ACT NSW NT Qld SA Tas. Vic. WA Aust.

Total notifications 4,331 67,139 8,069 69,207 25,083 4,689 64,172 32,891 275,581
Indigenous status
Unknown/ missing 2,284 57,507 437 39,027 2,191 3,066 43,940 2,232 150,684
Per cent complete 47 14 95 44 91 35 32 93 45
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Place of acquisition

The place of acquisition is where the disease is 
known to have been acquired, either locally or 
overseas and is usually obtained through public 
health follow-up. Follow-up and thus complete-
ness varies by disease and by jurisdiction. It is not 
possible to follow-up all cases for diseases with a 

large volume of notifications. Place of acquisition 
is not usually completed for diseases unless over-
seas travel is known to be a risk factor.

Through the NSC, jurisdictions have agreed that 
completeness for place of acquisition should be 
100% for the following 24 priority diseases:

•	 arbovirus infection (NEC)
•	 brucellosis
•	 cholera
•	 dengue virus infection
•	 hepatitis A
•	 highly pathogenic avian influenza in humans
•	 Japanese encephalitis virus infection
•	 Kunjin virus infection
•	 legionellosis
•	 leprosy
•	 malaria
•	 measles
•	 Murray Valley encephalitis virus infection
•	 plague

Table 8: Percentage completeness of priority diseases for Indigenous status completeness of 
National Notifiable Diseases Surveillance System data, Australia, 2014, by state or territory

Priority disease ACT NSW NT Qld SA Tas. Vic. WA Aust.
Congenital syphilis No 

cases
No 

cases
100 No 

cases
No 

cases
No 

cases
No 

cases
No 

cases
100

Dengue virus (locally acquired) No 
cases

100 No 
cases

69 100 No 
cases

67 100 69

Donovanosis No 
cases

No 
cases

No 
cases

No 
cases

No 
cases

No 
cases

No 
cases

100 100

Gonococcal infection 100 45 99 59 99 94 55 100 66
Haemophilus influenzae type b No 

cases
100 100 100 100 No 

cases
100 100 100

Hepatitis A 100 100 100 80 100 100 100 100 96
Hepatitis B (newly acquired) 100 100 100 74 100 100 98 100 92
Hepatitis C (newly acquired) 100 100 100 NN 100 100 95 99 98
Leprosy No 

cases
100 No 

cases
100 100 No 

cases
100 100 100

Measles 100 88 98 97 100 100 97 100 96
Meningococcal disease (invasive) 100 100 100 100 100 100 94 100 99
Pertussis <5 years 100 91 100 65 100 100 81 97 85
Pneumococcal disease <5 years 100 100 100 100 100 100 100 100 100
Pneumococcal disease ≥50 years 100 99 100 98 100 100 91 100 97
Shigellosis 100 83 98 61 100 100 80 100 81
Syphilis < 2 years 100 90 100 95 100 100 89 100 92
Tuberculosis 100 100 100 100 100 100 100 100 100

NN	 Not notifiable.

Figure 3: Priority diseases consistently 
below the 95% threshold for Indigenous 
completeness, 2004 to 2014
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•	 poliomyelitis
•	 Q fever
•	 rabies
•	 rubella
•	 severe acute respiratory syndrome
•	 smallpox
•	 tularaemia
•	 typhoid fever
•	 viral haemorrhagic fever (NEC)
•	 yellow fever.

In 2014, 14 of the 24 priority diseases had cases 
notified to NNDSS, the overall completeness for 
place of acquisition for these diseases was 96%. 
The completeness was 100% in 2014 for cholera, 
brucellosis, leprosy, Kunjin virus infection and 
Japanese encephalitis virus infection (Table 9).

Bloodborne diseases

In 2014, the bloodborne diseases reported to the 
NNDSS were hepatitis B, C, and D infections. 
Both hepatitis B and C infections were notified to 
the NNDSS as either ‘newly acquired’, where evi-
dence was available that the infection was acquired 
in the 24 months prior to diagnosis; or ‘greater 

than 2  years or unspecified’ period of infection. 
These categories were reported from all states and 
territories except Queensland where all cases of 
hepatitis C infection, including newly acquired, 
were reported as being ‘greater than 2  years or 
unspecified’.19 Determination of a case as ‘newly 
acquired’ is reliant on public health follow-up, 
with the method and intensity of follow-up vary-
ing by jurisdiction and over time.

In interpreting these data it is important to note 
that changes in notified cases over time may not 
solely reflect changes in disease prevalence or inci-
dence. National testing policies developed by the 
Australian Society for HIV Medicine and screen-
ing programs, including the preferential testing of 
high risk populations such as prisoners, injecting 
drug users and persons from countries with a high 
prevalence of hepatitis B or C infection, may con-
tribute to these changes.20,21

Information on exposure factors relating to the 
most likely source(s) of or risk factors for infection 
for hepatitis B and C were reported in a subset 
of newly acquired infections. The collection of 
enhanced data is also dependent on the level of 
public health follow-up, which is variable by juris-
diction and over time.

Table 9: Percentage completeness of priority diseases* for place of acquisition completeness of 
National Notifiable Diseases Surveillance System data, Australia, 2014, by state or territory

Disease 2010 2011 2012 2013 2014
Cholera 100 100 100 100 100
Legionellosis 97 83 85 80 86
Murray Valley encephalitis virus infection No cases 88 100 100 No cases
Tularaemia No cases 100 No cases No cases No cases
Malaria 94 97 97 96 98
Dengue virus infection >99 98 98 99 99
Yellow fever No cases 100 No cases No cases No cases
Brucellosis 81 24 36 100 100
Hepatitis A >99 100 94 95 99
Typhoid fever 100 98 94 98 97
Rubella 89 74 62 80 53
Leprosy 80 90 75 79 100
Measles 100 89 95 98 >99
Kunjin virus infection 50 100 No cases 100 100
Japanese encephalitis virus infection No cases No cases 100 100 100
Flavivirus unspecified 93 75 100 100 96
Q fever 81 57 78 89 89
Total 96 88 92 95 96

*	 Only includes priority diseases notified to the National Notifiable Diseases Surveillance System in 2010 to 2014 are included.
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Notifications of HIV diagnoses were reported 
directly to the Kirby Institute, which maintains the 
National HIV Registry. Information on national 
HIV surveillance can be obtained from the Kirby 
Institute web site (http://www.kirby.unsw.edu.au/).

Hepatitis B

•	 In 2014, 6,670 cases of hepatitis B were noti-
fied to the NNDSS.

•	 Over the past 10 years, notifications of newly 
acquired hepatitis B have declined.

Hepatitis B is a potentially life-threatening liver 
infection caused by the hepatitis B virus. Major 
modes of transmission include unprotected sexual 
contact or needle sharing with an infected person, 
and perinatal transmission from mother to child. 
Symptoms of acute infection include abdominal 
pain, nausea and vomiting progressing to jaundice. 
Outcomes vary inversely with age; infected infants 
are more likely to progress to chronic infection 
whereas people who are infected as adults often 
clear the virus. Chronic infection can lead to a 
number of liver complications including cirrhosis, 
cancer and liver failure.22

Hepatitis B notifications are classified as being 
either ‘newly acquired’ (evidence that infection 
was acquired within the 24 months prior to diag-
nosis) or ‘unspecified’ (infection acquired more 
than 24 months prior to diagnosis or not able to be 
specified).

Epidemiological situation in 2014

In 2014, there were 6,670 notified cases of hepati-
tis B (both newly acquired and unspecified), repre-
senting a rate of 28.4 cases per 100,000 (Figure 4).

Between 2005 and 2014, rates of newly acquired 
hepatitis B decreased by 40% from 1.3 to 0.7 per 
100,000 (Figure 4). The decline in newly acquired 
hepatitis B notifications may be attributed to the 
hepatitis B vaccination program, which was intro-
duced nationally for infants in 2000, and nation-
ally funded adolescent hepatitis B vaccination pro-
grams, which were introduced from 1997 onwards, 
depending on the jurisdiction.23 As at 30 June 2014, 
approximately 92% of children 12–15  months 
of age in Australia were assessed as being fully 
immunised for hepatitis B.24 A 2007 study showed 
significant improvements in immunity to hepati-
tis B for the 12–17 years age group in jurisdictions 
with established school-based programs compared 
to those jurisdictions without such programs.25

From the 1980s, hepatitis B vaccination was 
also recommended for certain at-risk adults in 
Australia.26 Some jurisdictions implemented vac-
cination programs to target identified at-risk adults 
in a variety of settings and at various times.27 The 
full impact of Australian vaccination programs 
should be reflected in trends in chronic infection 
and reductions in hepatitis B related complications 
in the near future.28

Between 2005 and 2014, rates of unspecified hepa-
titis B have declined slightly by 7% from 29.8 to 
27.7 per 100,000. It is important to note the signifi-
cant impact of immigration on rates for unspecified 
hepatitis B. In 2014, Western Australia reported a 
decline in asylum seeker boat arrivals coinciding 
with a decline in unspecified hepatitis B notifica-
tions in the state, particularly in the Kimberley 
region (which includes the postcode for Christmas 
Island). In 2011, an Australian study estimated that 
more than 95% of new cases of chronic hepatitis B 
virus infection entered the population through 
migration.29

Newly acquired hepatitis B

•	 In 2014, 176 cases of newly acquired hepatitis 
B were notified to the NNDSS.

•	 The highest rate of notification was among 
males aged 35–39 years.

Epidemiological situation in 2014

In 2014, 176 cases of newly acquired hepatitis B 
infection were notified to the NNDSS, a rate of 
0.7 per 100,000, which is similar to the 175 cases 
(0.8 per 100,000) reported in 2013 (Figure 4).

Figure 4: Notification rate for newly 
acquired hepatitis B and unspecified 
hepatitis B, Australia, 2005 to 2014, by year
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Geographical distribution

The highest rates were reported from the Northern 
Territory (1.2 per 100,000) and Queensland (1.1 
per 100,000) (Table 5). This may be due to popu-
lation differences between the jurisdictions, with 
hepatitis B disproportionately affecting a number 
of marginalised groups in Australia including 
migrant communities with origins in Asia, the 
Pacific and Africa; and Aboriginal and Torres 
Strait Islander people.29–31

Age and sex distribution

In 2014, males accounted for 77% of newly acquired 
hepatitis B notifications. In 2014, the highest rate of 
newly acquired hepatitis B infection was observed 
among males aged 35–39 years (2.7 per 100,000). 
For females, the highest rate was in those aged 
40–44 years (1.1 per 100,000) (Figure 5). Exposure 
to hepatitis B may be more common in certain high 
risk groups, including immigrants from endemic 
regions; injecting drug users; prisoners; Aboriginal 
and Torres Strait Islander peoples; and men who 
have sex with men.22,29 The greater representation 
of males in some of these groups may contribute to 
the higher notification rates among males.

Between 2005 and 2014, most age group specific 
notification rates were low and remained stable or 
trended downwards. The most marked decreases 
occurred among those aged 15–39 years. During 
this period, notification rates declined by 74% 
for those aged 15–19 years (from 0.8 to 0.2 per 
100,000), by 71% for those aged 20–29 years (from 
3.3 to 1.0 per 100,000) and by 38% for those aged 
30–39 years (from 2.6 to 1.6 per 100,000) (Figure 6). 
These declines are likely to be attributable to the 
hepatitis B vaccination program.27

Risk groups

Enhanced data on risk factors and country of birth 
were provided by the Australian Capital Territory, 
New South Wales, South Australia, Tasmania, 
Victoria and Western Australia* (Table 10). In 
2014, 98 of 106 cases (92%) from these jurisdictions 
had at least 1 risk factor recorded, with a potential 
source of exposure not recorded or unable to be 
determined for the remainder. Sexual exposure 
was the most frequently reported potential source 
of infection (56/106, 53%), followed by inject-
ing drug use (36/106, 34%). Of the 118 cases for 
which country of birth was reported, 91 were in 
Australian born persons (77%) and 27 cases were 
born overseas (10 from Asia, 8 from Europe, 4 from 
the Middle East, 4 from the Pacific, and 1 from 
South America).

Unspecified hepatitis B

•	 In 2014, 6,494 cases of unspecified hepatitis B 
were notified to the NNDSS.

•	 Notification rates peaked in females and males 
aged 30–34 years.

Epidemiological situation in 2014

In 2014, 6,494 cases of unspecified hepatitis B infec-
tion were notified to the NNDSS, representing a 
rate of 27.7 per 100,000, compared with 6,940 cases 
(30.0 per 100,000) reported in 2013 (Figure 4).

*	  Prior to 2009 enhanced hepatitis B surveillance 
data were reported to the Kirby Institute from health 
authorities in the states and territories.

Figure 5: Notification rate for newly 
acquired hepatitis B, Australia, 2014, by age 
group and sex
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Figure 6: Notification rate for newly 
acquired hepatitis B, Australia, 2005 to 2014, 
by year and selected age groups
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Geographical distribution

In 2014, the Northern Territory had the highest 
rate of unspecified hepatitis B infection (61.3 per 
100,000) (Table 5).

Age and sex distribution

In 2014, males accounted for 53% (3,451/6,494) of 
unspecified hepatitis B notifications, with an over-
all rate of 29.5 per 100,000 for males and 25.5 per 
100,000 for females. Notification rates were 
similar for males and females in most age groups. 
Notification rates in both males and females 
peaked in the 30–34 years age group (Figure 7).

Between 2005 and 2014, notification rates for 
unspecified hepatitis B decreased overall in the 
age groups less than 30 years of age but slightly 
increased in those aged 30–39 years and remained 
relatively stable in those aged 40 years or over 
(Figure 8). The decrease in rates for the younger 
age groups is likely explained by the introduction 
of the infant and adolescent hepatitis B vaccination 
programs.26 The adolescent vaccination program 
commenced in some jurisdictions from 1997 
and the infant vaccination program commenced 
nationally from 2000.32

Table 10: Enhanced risk factor data on notifications of newly acquired hepatitis B cases in 
selected jurisdictions,* 2014, by sex and risk factors†‡

Exposure category

Number of exposure factors 
reported

Percentage 
of total 
cases* 
(n=106)Male Female Total

Sexual exposure 45 11 56 53
Sexual contact (hepatitis B partner status unknown) – opposite sex 16 6 22 21
Sexual contact (hepatitis B positive partner) – opposite sex 6 4 10 9
Sexual contact – not further classified 9 1 10 9
Sexual contact (hepatitis B partner status unknown) – same sex 10 0 10 9
Sexual contact (hepatitis B positive partner) – same sex 4 0 4 4
Injecting drug use 26 10 36 34
Skin penetration procedure 5 2 7 7
Tattoos 4 1 5 5
Ear or body piercing 0 1 1 1
Acupuncture 1 0 1 1
Undetermined 3 3 6 6
Imprisonment 5 0 5 5
Healthcare exposure 3 0 3 3
Major dental surgery work 2 0 2 2
Surgical work 1 0 1 1
Other 11 7 18 17
Other risk not elsewhere classified (≤24 months prior to diagnosis) 9 3 12 11
Non-IDU remote risk (>24 months prior to diagnosis) 1 2 3 3
Needlestick/biohazardous injury 1 1 2 2
Household contact 0 1 1 1
Unknown (not recorded) 2 0 2
Total exposure factors reported 98 33 131
Total number of cases 80 26 106

*	 Cases from the Australian Capital Territory, New South Wales, South Australia, Tasmania, Victoria and Western Australia. 
While these 6 jurisdictions provided enhanced data on risk factors, not all cases had this information recorded.

†	 More than 1 exposure category for each case could be recorded.
‡	 Analysis and categorisation of these exposures are subject to interpretation and may vary between reports.
§	 The denominator used to calculate the percentage is based on the cases with recorded enhanced data from the Australian 

Capital Territory, New South Wales, South Australia, Tasmania, Victoria and Western Australia. As more than 1 exposure 
category for each notification could be recorded, the total percentage does not equate to 100%.
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Hepatitis C

•	 In 2014, 10,682 cases of hepatitis C were noti-
fied to the NNDSS.

•	 Over the past 10 years, notifications of hepati-
tis C have declined by 12%.

Infection with hepatitis C virus causes inflamma-
tion of the liver. In more than 90% of cases, initial 
infection with hepatitis C virus is asymptomatic or 
mildly symptomatic. Approximately 50%–80% of 
cases go on to develop a chronic infection. Of those 
who develop a chronic infection, half will eventu-
ally develop cirrhosis or cancer of the liver.22 There 
is no vaccine to prevent hepatitis C infection.

Hepatitis C notifications are classified as being either 
‘newly acquired’ (evidence that infection was acquired 
within the 24 months prior to diagnosis) or ‘unspeci-
fied’ (infection acquired more than 24 months prior 
to diagnosis or not able to be specified).

Epidemiological situation in 2014

Of the 10,682 cases of hepatitis C notified in 2014, 
4% (433/10,682) were identified as having been newly 
acquired infections. The proportion of hepatitis C noti-
fications identified as newly acquired has remained 
reasonably stable since 2005 (range: 3%–5%).

Between 2005 and 2014, hepatitis C notifications 
(both newly acquired and unspecified) declined by 
12% from 12,135 to 10,682. This was mainly due 
to a downward trend in unspecified hepatitis  C 
notifications, while newly acquired hepatitis C 
notifications remained low and relatively stable 
(Figure 9).

Newly acquired hepatitis C

•	 In 2014, 433 cases of newly acquired hepatitis 
C were notified to the NNDSS.

•	 The majority of newly acquired cases had a 
history of injecting drug use.

•	 The highest notification rate was among males 
in the 20–24 years age group.

Figure 7: Notification rate for unspecified 
hepatitis B, Australia, 2014, by age group 
and sex*

0

10

20

30

40

50

60

70

80

0-
4

5-
9

10
-1

4

15
-1

9

20
-2

4

25
-2

9

30
-3

4

35
-3

9

40
-4

4

45
-4

9

50
-5

4

55
-5

9

60
-6

4

65
-6

9

70
-7

4

75
-7

9

80
-8

4

85
+

N
ot

ifi
ca

tio
n 

ra
te

 p
er

 1
00

,0
00

Age group (years)

Male

Female

*	 Excludes 36 cases where age and/or sex were not 
reported.

Figure 8: Notification rate for unspecified 
hepatitis B, Australia, 2005 and 2014, by 
year and selected age groups*
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*	 Excludes 15 cases where age was not reported.

Figure 9: Notification rate for hepatitis C 
(newly acquired* and unspecified†) infection, 
Australia, 2005 to 2014, by year
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Epidemiological situation in 2014

Cases of newly acquired hepatitis C infection 
were reported from all states and territories except 
Queensland, where all cases of hepatitis C infec-
tion are reported as unspecified. Nationally, 
the notification rate in 2014 was 2.3 per 100,000 
(n=433) compared with 2.2 per 100,000 (n=398) 
in 2013 (Figure 9).

Geographical distribution

In 2014, Western Australia reported the highest 
jurisdiction-specific rate of newly acquired hepati-
tis C infection (6.3 per 100,000) (Table 5).

Age and sex distribution

In 2014, males accounted for 70% (304/433) of 
newly acquired hepatitis C notifications. In 2014, 
the highest notification rate for newly acquired 
hepatitis C infection was observed among males 
aged 20–24 years (12.2 per 100,000). For females, 
the highest notification rate was in those aged 
20–24 years (5.0 per 100,000) (Figure 10).

Between 2005 and 2014, notification rates for 
newly acquired hepatitis C infection have declined 
overall among those in the 15–39 years age groups. 
The largest decrease from 2005 to 2014 occurred 
in the 15–19 years age groups (from 3.9 to 2.1 per 
100,000) (Figure 11). This may be partly explained 
by the findings of a recent survey, which suggested 
a decrease in the prevalence of injecting drug use 
among young people in Australia.33

Risk groups

Exposure histories for newly acquired hepatitis C 
cases reported in 2014 were analysed for all jurisdic-
tions except Queensland (Table 11). In 2014, 99% 
(343/347) of cases with enhanced data had at least 
1 risk factor recorded, with the potential source of 
exposure not recorded or unable to be determined 
for the remainder. Of the cases for which exposure 
history was reported, approximately 80% (279/347) 
had a history of injecting drug use and approxi-
mately 17% (59/347) reported possible sexual 
exposure.

Approximately 25% (n=86) of cases with expo-
sure history had reported being imprisoned in 
the 24 months prior to diagnosis. Of these cases, 
approximately 87% (n=75) also reported a history 
of injecting drug use. However, it is important 
to note that screening rates are generally higher 
in the prison entry population than the general 
population. A screening survey of prison entrants 
conducted over a 2-week period found that the 
prevalence of hepatitis C infection, based on 
hepatitis C antibody detection, was 22% in 2012, a 
decrease from 35% in 2007.34

Unspecified hepatitis C

•	 In 2014, 10,249 cases of unspecified hepatitis 
C infection were notified to the NNDSS.

•	 The highest notification rates were among 
males in the 30–49 years age groups.

Figure 10: Notification rate for newly 
acquired hepatitis C* infection, Australia, 
2014, by age group and sex
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*	 Data from all states and territories except Queensland.

Figure 11: Notification rate for newly 
acquired hepatitis C* infection, Australia, 
2005 to 2014, by year and selected age 
groups†
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*	 Data from all states and territories except Queensland.
†	 Excludes 1 case where age was not reported (2005).
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Epidemiological situation in 2014

In 2014, 10,249 cases of unspecified hepatitis 
C infections were notified to the NNDSS 
(43.7 per 100,000) compared with 10,339 cases in 
2013 (44.7 per 100,000). Apart from slight rises 
from 2008–2009 and 2012–2013, notification rates 
have decreased annually since 2005. There was 
an overall decline of 24% between 2005 (57.6 per 
100,000) and 2014 (43.7 per 100,000) (Figure 9).

Several factors may account for the decrease includ-
ing changes in surveillance practices, removal of 
duplicate notifications and a gradual decline in the 
prevalent group of hepatitis C cases accumulated 

prior to the introduction of hepatitis C testing in 
the early 1990s.25,35 The continuing decline in the 
notification rate may also be attributable to an 
apparent decrease in the prevalence of injecting 
drug use among young people in Australia.33

Geographical distribution

For the past 10 years, the Northern Territory has 
reported the highest jurisdiction-specific notifica-
tion rate for unspecified hepatitis C. In 2014, the 
Northern Territory’s notification rate was 72.8 per 
100,000 (Table 5), which was 41% less than the 
2005 rate of 123.6 per 100,000.

Table 11: Enhanced risk factor data on notifications of newly acquired hepatitis C infection in 
selected jurisdictions,* 2014, by sex and risk factors†‡

Exposure category 

Number of exposure factors reported Percentage of 
total cases§ 

(n=347)Male Female Total
Injecting drug use 190 89 279 80
Imprisonment 77 9 86 25
Sexual contact 41 18 59 17
Sexual contact (hepatitis B positive partner) – opposite sex 19 17 36 10
Sexual contact (hepatitis B partner status unknown) 15 1 16 5
Sexual contact (hepatitis B positive partner) – same sex 7 0 7 2
Perinatal transmission 27 14 41 12
Other 21 15 36 11
Household contact 6 8 14 4
Other risk not elsewhere classified (≤24 months prior to 
diagnosis)

14 6 20 6

Needlestick/bio-hazardous injury 1 1 2 1
Skin penetration procedure 26 9 35 10
Tattoos 14 4 18 5
Ear or body piercing 5 4 9 3
Acupuncture 7 1 8 2
Healthcare exposure 7 3 10 3
Haemodialysis 4 2 6 2
Surgical work 2 1 3 1
Major dental surgery work 1 0 1 <1
Undetermined 3 6 9 3
Unknown (not recorded) 1 0 1
Total exposure factors reported 389 157 546
Total number of cases 233 114 347

*	 Includes data from all states and territories except Queensland (not notified). While the 7 jurisdictions provided enhanced 
data on risk factors, not all cases had this information recorded.

†	 More than 1 exposure category for each notification could be recorded.
‡	 Analysis and categorisation of these exposures are subject to interpretation and may vary between reports.
§	 The denominator used to calculate the percentage is based on the total number of notified cases with recorded enhanced 

data, from all jurisdictions except Queensland (notified as unspecified hepatitis C). As more than 1 exposure category for 
each case could be recorded, the total percentage does not equate to 100%.
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Age and sex distribution

Nationally in 2014, 66% (6,718/10,249) of unspeci-
fied hepatitis C notifications were in males (for 
cases where the sex was reported). The notification 
rate in males was 57.5 per 100,000 and in females 
29.8 per 100,000; a male to female rate ratio of 
1.9:1. Notification rates in males exceeded those in 
females across most age groups. The highest noti-
fication rates were among males in the 35–39 years 
(114.9 per 100,000) and 30–34 years (111.2 per 
100,000) age groups. The highest notification rates 
among females were for those in the 30–34 years 
(60.2 per 100,000) and 35–39 years (56.9 per 
100,000) age groups (Figure 12).

Between 2005 and 2014, notification rates for 
unspecified hepatitis C infection have declined 
overall across all age groups, except for the 0–4 years 
age group for which rates remained relatively sta-
ble at 1.1 per 100,000 due to the low number of 
notifications. The largest decreases have occurred 
in the 20–29 years (from 111.6 to 58.3 per 100,000), 
the 30–39 years (117.8 to 86.2 per 100,000) and the 
15–19 years (24.3 to 13.7 per 100,000) age groups 
(Figure 13).

Hepatitis D

•	 In 2014, 59 cases of hepatitis D were notified 
to the NNDSS.

•	 Hepatitis D is always associated with hepati-
tis B co-infection.

Hepatitis D is a defective single-stranded RNA 
virus that replicates in the presence of the hepa-
titis  B virus. Hepatitis D infection can occur as 
either an acute co-infection with hepatitis B or as a 
super-infection with chronic hepatitis B infection. 
The modes of hepatitis D transmission are similar 
to those for hepatitis B.22

Epidemiological situation in 2014

In Australia, the notification rate for hepatitis D 
infection remains low. In 2014, there were 59 noti-
fied cases of hepatitis D, representing a rate of 
0.3  per 100,000 (Table 5). Over the preceding 
9  years, notifications of hepatitis D remained 
relatively low with an average of almost 46 cases 
notified per year (range: 34 to 61).

Geographical distribution

In 2014, New South Wales reported the highest 
number of cases (19) followed by Victoria (14), 
Queensland (13), South Australia (9), Western 
Australia (3) and the Northern Territory (1). No 
cases were reported from the Australian Capital 
Territory or Tasmania during this period.

Age and sex distribution

Hepatitis D notifications in males exceeded those 
in females each year from 2005 to 2014. In 2014, 
59% (35/59) of notifications were in males. This 
represented a male to female notification ratio of 
1.5:1. This was less than the average notification 
ratio of 2.7:1 over the preceding 9 years (Figure 14).

Figure 12: Notification rate for unspecified 
hepatitis C* infection, Australia, 2014, by 
age group and sex†
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*	 Data provided from Queensland includes both newly 
acquired and unspecified hepatitis C cases.

†	 Excludes 29 cases where age and/or sex were missing or 
unknown.

Figure 13: Notification rate for unspecified 
hepatitis C* infection, Australia, 2005 to 
2014, by year and selected age groups†
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*	 Data provided from Queensland (2005–2014) includes 
both newly acquired and unspecified hepatitis C cases.

†	 Excludes 54 cases where age was not reported 
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CDI	 Vol 40	 No 1	 2016	 E71

Australia’s notifiable disease status, 2014	 Annual report

Gastrointestinal diseases

Overview

In 2014, gastrointestinal diseases notified to 
NNDSS and discussed in this section were: 
botulism, campylobacteriosis, cryptosporidiosis, 
haemolytic uraemic syndrome (HUS), hepatitis 
A, hepatitis E, listeriosis, salmonellosis, shigellosis, 
Shiga toxin-producing Escherichia coli (STEC) 
infections and typhoid fever.

Overall notified cases of gastrointestinal diseases 
increased by 24%, from to 32,535 in 2013 to 40,367 
in 2014. Notifications for campylobacteriosis, 
salmonellosis, and shigellosis were at the highest 
levels since NNDSS records began in 1991. It 
should be noted that nucleic acid-based testing 
methods were introduced by a number of diagnos-
tic laboratories around the country from late 2013 
onwards. Whilst these tests may have increased 
sensitivity compared with traditional techniques, 
such as culture, the effect on notifications has not 
been quantified.

Surveillance systems overview

The Australian Government established 
OzFoodNet—Australia’s enhanced foodborne 
disease surveillance system—in 2000 as a collabo-
rative network of epidemiologists and microbiolo-
gists who conduct enhanced surveillance, epide-
miological outbreak investigations and applied 
research into foodborne disease across Australia. 
OzFoodNet’s mission is to apply concentrated 
effort at the national level to investigate and 
understand foodborne disease, to describe its epi-

demiology more effectively and to identify ways to 
minimise foodborne illness in Australia. The data 
and results summarised in the following sections 
will be reported in more detail in the OzFoodNet 
annual report 2014.

Botulism

•	 In 2014, there was 1 case of botulism notified 
to NNDSS.

Botulism is a rare but extremely serious intoxica-
tion resulting from toxins produced by Clostridium 
botulinum (commonly toxin types A, B and E). 
Four forms of botulism are recognised; infant, 
foodborne, wound and adult intestinal toxaemia.22

Epidemiological situation in 2014

There was 1 case of infant botulism notified by 
Queensland in 2014. C. botulinum toxin type B gene 
was detected in the stools by polymerase chain reac-
tion (PCR) and toxin type B was confirmed using a 
mouse bioassay. No source of infection was identified.

Campylobacteriosis

•	 In 2014, 19,931 cases of campylobacteriosis 
were notified to the NNDSS.

•	 Campylobacteriosis was the most frequently 
notified enteric infection in 2014.

The bacterium Campylobacter is a common 
cause of foodborne illness (campylobacteriosis) 
in humans. The severity of this illness varies and 
is characterised by diarrhoea (often bloody), 
abdominal pain, fever, nausea and or vomiting.22 
Campylobacteriosis is notifiable in all Australian 
states and territories except New South Wales.

Epidemiological situation in 2014

There were 19,931 notified cases of campylobacte-
riosis in 2014 making it the most frequently noti-
fied enteric infection (124.9 per 100,000 not includ-
ing New South Wales). This was a 36% increase 
on the number of notifications received for 2013 
(n=14,692) (Figure 15) and a 19% increase on the 
5-year mean (n=16,237) (Table 6). The number 
of notified cases for 2014 was the highest recorded 
in NNDSS since 1991, and exceeded 2 standard 
deviations of the previous 5-year mean (2009 to 
2013) by more than 1,300 notifications.

Figure 14: Notifications of hepatitis D 
infection, Australia, 2005 to 2014, by year 
and sex
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Geographical distribution

Notification rates ranged from 107.0 per 100,000 in 
South Australia to 181.5 per 100,000 in Tasmania; the 
Tasmanian rate was approximately 1.5 times higher 
than the national rate (124.9 per 100,000) (Table 5).

Age and sex distribution

Campylobacteriosis was most frequently noti-
fied among the 0–4 years age group for both 
males (241.9 per 100,000) and females (177.2 per 
100,000). The median age of notified cases 
was 36 years (range 0 to 101 years) and 54% 
(10,811/19,896) where sex was known were male. 
Notification rates were highest among males in all 
age groups (Figure 16).

Cryptosporidiosis

•	 In 2014, 2,405 cases of cryptosporidiosis were 
notified to the NNDSS.

Cryptosporidiosis is a parasitic infection charac-
terised by abdominal cramping and usually large-
volume watery diarrhoea. Ingesting contaminated 
water, typically from a recreational source like a 
community swimming pool or lake is a major risk 
factor for infection.22

Epidemiological situation in 2014

There were 2,405 notified cases of cryptosporidi-
osis in 2014 (10.2 per 100,000). This represents 
a 37% decrease on the number of notifications 
received for 2013 (n=3,846) and a 19% decrease on 
the 5-year mean (n=2,982) (Figure 17).

Geographical distribution

Notification rates ranged from 5.6 per 100,000 
in New South Wales to 35.6 per 100,000 in the 
Northern Territory; the Northern Territory 
rate was 3.5 times higher than the national rate 
(10.2 per 100,000) (Table 5).

Age and sex distribution

In 2014, notified cases for cryptosporidiosis, for 
which age was reported, were most frequent among 
the 0–4 years age group (31%, 732/2,403). The 
median age of notified cases was 18 years (range 
0 to 92 years) and just over half (1,234/2,405) were 
female (Figure 18).

Figure 15: Notifications and notification rate 
for campylobacteriosis, Australia, 2009 to 
2014, by year
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Figure 16: Notification rate for 
campylobacteriosis, Australia, 2014, by age 
group and sex (n=19.896)*
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*	 Excludes notifications where age (n=12), sex (n=21) or 
both (n=2) were not reported.

Figure 17: Notifications and notification rate 
for cryptosporidiosis, Australia, 2009 to 
2014, by year
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Haemolytic uraemic syndrome

•	 In 2014, 20 cases of haemolytic uraemic syn-
drome notified to the NNDSS.

•	 Cases were most frequently notified among the 
0–4 years age group.

HUS is a rare but serious illness that is charac-
terised by acute renal impairment; with 50% of 
patients requiring dialysis and approximately 5% 
dying.22 Not all diagnoses of HUS are related to 
enteric pathogens, but Australian cases are com-
monly associated with STEC infection.36 In 2013, 
68% (10/15) of notified HUS cases were positive 
for STEC.37

Epidemiological situation in 2014

There were 20 notified cases of HUS in 2014 com-
pared with 15 in 2013 and a mean of 14 cases per 
year between 2009 and 2013.

Geographical distribution

Over half (55%, 11) of notifications were in resi-
dents from New South Wales (n=6) and Victoria 
(n=5).

Age and sex distribution

In 2014, HUS was most frequently notified among 
the 0–4 years age group (45%, 9) (Figure 19). Half 
of notified cases were in males (n=10).

Hepatitis A

•	 In 2014, 231 cases of hepatitis A infection noti-
fied to the NNDSS.

•	 Overseas travel was the primary risk factor for 
notified cases.

Hepatitis A is an acute viral infection primarily of 
the liver, characterised by fever, malaise, anorexia, 
nausea and abdominal discomfort followed by 
jaundice. The disease varies from a mild illness to 
a severely disabling disease lasting several months. 
Infection is usually spread from person to person 
via the faecal-oral route but can also be foodborne 
or waterborne.22

Epidemiological situation in 2014

There were 231 notified cases of hepatitis A infec-
tion in 2014 (1.0 per 100,000). This was a 22% 
increase on the number of notified cases in 2013 
(n=190), and a 13% decrease on the 5-year mean 
(n=266). The historical mean reflects the impact 
of a 2009–2010 outbreak of hepatitis A associated 
with the consumption of semi-dried tomatoes 
(Figure 20).38

Geographical distribution

Two-thirds (66%, 153/231) of notifications were 
in residents from New South Wales (n=83) and 
Victoria (n=70).

Age and sex distribution

Hepatitis A infection was most frequently notified 
among the 5–9 years age group (14%, 32) in 2014 
(Figure 21). The median age of notified cases was 
23 years (range 1 to 76 years), and 58% (134) of all 
cases were male.

Figure 18: Notifications of cryptosporidiosis, 
Australia, 2014, by age group and sex
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*	 Excludes notifications where age (n=2) was not reported.

Figure 19: Notifications of haemolytic 
uraemic syndrome, Australia, 2014, by age 
group and sex
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Indigenous status

Indigenous status was known for 96% (222) of 
notified cases of hepatitis A. Of these, 4 were iden-
tified as being Indigenous.

Place of acquisition

Overseas travel was the primary risk factor for 
notified cases (Table 12). In 2014, 80% (184/231) 
reported overseas travel during their incubation 
period for hepatitis A infection and were con-
sidered to have been overseas acquired. The top 
5 countries of acquisition were Fiji (n=30), the 
Philippines (n=24), India (n=22), Pakistan (n=18) 
and Indonesia (n=12).

In 2014, 19% (44) of notified cases were locally 
acquired. This was similar to 2012 where 24% 
(46/190) of notified cases were locally acquired 
(Table 12). A 2009–2010 outbreak associated with 
the consumption of semi-dried tomatoes contrib-
uted to an increase in locally acquired hepatitis 
A cases in those years.38 Place of acquisition was 
unknown or not recorded for 3 notified cases.

Hepatitis E

•	 In 2014, 56 cases of hepatitis E infection noti-
fied to the NNDSS.

Hepatitis E infection is an acute viral infection 
primarily of the liver that is transmitted by the 
faecal-oral route, most often via food or water.22 
The infection is usually acquired overseas among 
travellers to endemic areas.

Epidemiological situation in 2014

There were 56 notified cases of hepatitis E infec-
tion in 2014 (0.2 per 100,000). This was a 65% 
increase on the number of notified cases in 2013 
(n=34), and a 60% increase on the 5-year mean 
(n=35).

Geographical distribution

The majority of notifications were in residents 
from New South Wales (n=37).

Figure 21: Notifications of hepatitis A 
infection, Australia, 2014, by age group and 
sex
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Table 12: Notifications of hepatitis A, Australia, 2009 to 2014, by place of acquisition

Year

Locally acquired Overseas acquired Unknown

Totaln % n % n %
2009 373 66 139 25 51 9 563
2010 113 42 147 55 7 3 267
2011 41 28 103 71 1 1 145
2012 34 20 122 73 10 6 166
2013 46 24 134 71 10 5 190
2014 44 19 184 80 3 1 231

Figure 20: Notifications and notification rate 
for hepatitis A infection, Australia, 2009 to 
2014, by year
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Age and sex distribution

Hepatitis E infection was most frequently noti-
fied among the 30–34 years age group (14%, 8) 
(Figure  22). In 2014, the median age of notified 
cases was 47 years (range 21 to 77 years), and 55% 
(31) were male.

Place of acquisition

Hepatitis E in Australia has traditionally been 
associated with overseas travel. In 2014, 52% of 
cases (29) reported overseas travel during their 
incubation period and were considered to have 
been acquired overseas. Of these, 38% (11/29) 
reported travel to India. The place of acquisition 
was unknown for 6 notified cases.

In 2014, 38% (21) of cases were locally acquired, 
with the majority of these reported in New South 
Wales residents (n=20). The large number of noti-
fied cases among residents from New South Wales 
can be attributed to a cluster of hepatitis E infec-
tion associated with consumption of pork liver pâté 
at a specific restaurant in that state.39 This was 
the first documented locally acquired outbreak of 
hepatitis E in Australia.

Listeriosis

•	 In 2014, 80 cases of listeriosis notified to the 
NNDSS.

•	 Notifications were highest in the 80+ year age 
group.

Invasive listeriosis is caused by a bacterial infection 
that commonly affects the elderly or immunocom-

promised, and typically occurs among people with 
serious underlying illnesses. Listeriosis can also 
affect pregnant women and infect their unborn 
baby.40 Laboratory-confirmed infections in a 
mother and her unborn child or neonate are noti-
fied separately in the NNDSS.

Epidemiological situation in 2014

There were 80 notified cases of listeriosis in 2014 
(0.3 per 100,000), which was a slight increase on 
the number of notified cases in 2013 (n=76) and 
the same as the 5-year mean (n=80).

Geographical distribution

Over half (56%, 45) of notifications were in resi-
dents from New South Wales (n=23) and Victoria 
(n=22).

Age and sex distribution

Notifications of listeriosis were highest in the 
80 years or over age group (16%, 13/80) (Figure 23), 
with just over half (51%, 41) of all notified cases 
being male.

Enhanced surveillance datasets

In 2010, OzFoodNet started collecting enhanced 
surveillance data on all notified cases of listeriosis 
in Australia. The information collected on cases 
includes laboratory data collected from the char-
acterisation of Listeria monocytogenes isolates by 
molecular subtyping methods, and epidemiological 
data, which includes food consumption histories 
and clinical data. The overall aim of this enhanced 
surveillance is to enable timely detection of out-
breaks and subsequent public health response.41 
Further information on OzFoodNet’s National 

Figure 22: Notifications of hepatitis E 
infection, Australia, 2014, by age group and 
sex
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Figure 23: Notifications of listeriosis, 
Australia, 2014, by age group and sex
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Enhanced Listeriosis Surveillance System can be 
found in OzFoodNet annual reports (http://www.
ozfoodnet.gov.au/internet/ozfoodnet/publishing.
nsf/Content/reports-1).

Salmonellosis (non-typhoidal)

•	 In 2014, 16,358 cases of salmonellosis noti-
fied to the NNDSS.

•	 This was the highest number of notifications 
recorded in NNDSS since 1991.

Salmonellosis is a bacterial disease characterised 
by the rapid development of symptoms including 
abdominal pain, fever, diarrhoea, muscle pain, 
nausea and/or vomiting. People can become 
infected via faecal-oral transmission, ingesting 
contaminated food, through animal contact and 
from environmental exposures. The predominant 
mode of transmission is contaminated food, mainly 
of animal origin.22

Epidemiological situation in 2014

There were 16,358 notified cases of salmonellosis 
in 2014 (69.7 per 100,000). This was a 28% increase 
on the number of cases reported in 2013 (n=12,785) 
(Figure 24), and a 42% increase on the 5-year mean 
(n=11,545). The number of cases for 2014 was the 
highest recorded in NNDSS since 1991 when this 
disease became nationally notifiable, beating the 
previous record in 2013. Additionally, notified 
cases in 2014 exceeded 2 standard deviations of the 
previous 5-year mean (2009 to 2013) by more than 
2,200 notifications.

Geographical distribution

Notification rates ranged from 48.4 per 100,000 
in Tasmania to 186.8 per 100,000 in the Northern 
Territory (Table 5).

Age and sex distribution

Salmonellosis was most frequently notified among 
the 0–4 years age group (23%, 3,709/16,355) 
(Figure 25) where age was recorded, with an age-
specific rate of 210.4 per 100,000 population. The 
median age of notified cases was 27 years (range 
0 to 102 years) and just over half (51%, 8,393/16,333) 
of cases where sex was recorded were female.

Shigellosis

•	 In 2014, 1,051 notified cases of shigellosis to 
the NNDSS.

•	 Increase in notifications possibly associated 
with increased in culture-independent diag-
nostic testing.

Shigellosis is a bacterial disease characterised by 
acute abdominal pain and fever, small-volume 
loose stools, vomiting and tenesmus. Shigella is 
transmitted via the faecal-oral route, either directly 
(such as male-to-male sexual contact) or indirectly 
through contaminated food or water.22

Epidemiological situation in 2014

There were 1,051 notified cases of shigellosis in 
2014 (4.5 per 100,000). This was a 95% increase on 

Figure 24: Notifications and notification rate 
for salmonellosis, Australia, 2009 to 2014, by 
year

0

10

20

30

40

50

60

70

80

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

2009 2010 2011 2012 2013 2014

N
ot

ifi
ca

tio
n 

ra
te

 p
er

 1
00

,0
00

N
um

be
r o

f n
ot

ifi
ca

tio
ns

Year

Notifications

Notification rate

Figure 25: Notification rate for 
salmonellosis, Australia, 2014, by age group 
and sex (n=16,332)*
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*	 Excludes notifications where age (n=1), sex (n=23) or 
both (n=2) were not reported.

http://www.ozfoodnet.gov.au/internet/ozfoodnet/publishing.nsf/Content/reports-1
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the number of cases in 2013 (n=538) (Figure 26), 
and a 91% increase on the 5-year mean (n=550). 
This increase may be associated with the increased 
use of culture-independent diagnostic testing 
(CIDT). The current CIDT methods are unable 
to differentiate between infection with Shigella, 
which is notifiable, and entero-invasive Escherichia 
coli, which is not.42

Geographical distribution

Notification rates ranged from 0.4 per 100,000 
in Tasmania to 40.5 per 100,000 in the Northern 
Territory. State and territory rates for 2014 should 
be interpreted with caution as some jurisdictions 
require CIDT-positive samples to be confirmed by 
culture whilst others do not.

Age and sex distribution

Notifications for shigellosis were highest in the 
0–4 year age group (13%, 135) (Figure 27). In 
2014, the median age of notified cases was 34 years 
(range 0 to 94 years) and almost two-thirds (65%, 
688) were male.

Indigenous status

Information on Indigenous status was available 
for 81% (853) of shigellosis cases. This propor-
tion varied by state or territory, with Queensland 
being the only jurisdiction with less than 80% 
data completeness. Among states and territories 
with greater than or equal to 80% completeness, 
the proportion of notified cases who identified as 
being of Aboriginal and/or Torres Strait Islander 
origin was 11% (98/875).

Place of acquisition

Thirty-two per cent (333) of notified cases of shig-
ellosis were reported as being acquired overseas. 
The top 5 countries of acquisition were Indonesia 
(n=86), India (n=54), Thailand (n=21), Vietnam 
(n=20) and Cambodia (n=17). The place of acqui-
sition was inadequately described or unknown for 
half of notifications (51% 530) (Table 13).

Figure 26: Notifications and notification rate 
for shigellosis, Australia, 2009 to 2014, by 
year
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Figure 27: Notifications of shigellosis, 
Australia, 2014, by age group and sex
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Table 13: Notifications of shigellosis, Australia, 2009 to 2014, by place of acquisition

Year
Locally acquired Overseas acquired Unknown

Totaln % n % n %
2009 227 37 83 13 307 50 617
2010 164 30 191 35 197 36 552
2011 152 31 133 27 208 42 493
2012 141 26 174 32 233 43 548
2013 137 25 209 39 192 36 538
2014 188 18 333 32 530 50 1,051
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Shiga toxin-producing Escherichia coli

•	 In 2014, 116 notified cases of Shiga toxin-
producing Escherichia coli infection to the 
NNDSS.

Shiga toxin-producing Escherichia coli is a com-
mon cause of diarrhoeal illness in humans. People 
can become infected via faecal-oral transmission, 
ingesting contaminated food, through animal con-
tact and from environmental exposures. Severe ill-
ness can progress to HUS. Children under 5 years 
of age are most frequently diagnosed with infec-
tion and are at greatest risk of developing HUS.22

Epidemiological situation in 2014

There were 115 notified cases of STEC in 2014 
(0.5 per 100,000). This was a 36% decrease on the 
number of cases in 2013 (n=180) and similar to 
the 5-year mean (n=119). A large outbreak (n=57) 
of STEC infection associated with a Queensland 
agricultural show contributed to the high number 
of notifications seen in 2013.43

Geographical distribution

Detection of STEC infection is strongly influ-
enced by jurisdictional practices regarding the 
screening of stool specimens.41 South Australia 
continues to test all bloody stools for STEC using 
PCR and subsequently has the highest notification 
rate in the country; 2.7 cases per 100,000 compared 
with between 0.1 and 0.6 cases per 100,000 in other 
states and territories reporting cases. Additionally, 
South Australia ceased routinely culturing PCR 
positive STEC samples in 2014. The differences in 
testing practices among states and territories ren-
der comparison of notification data by jurisdiction 
and over time invalid.

Age and sex distribution

Notifications of STEC were highest in the 
20–24 years age group (13%, 15/115) (Figure 28). In 
2014, the median age of notified cases was 33 years 
(range 0 to 88 years) and 60% (69) of notified cases 
were female.

Typhoid fever

•	 In 2014, 119 notified cases of typhoid to the 
NNDSS.

•	 92% of cases were acquired overseas.

Typhoid is a bacterial disease caused by Salmonella 
enterica serotype Typhi. Symptoms include sus-

tained fever, marked headache, malaise and con-
stipation more often than diarrhoea in adults. The 
transmission mode is the same as for salmonellosis, 
however, typhoid differs in that humans are the 
reservoir for the bacterium.22

Epidemiological situation in 2014

There were 119 notified cases of typhoid in 2014 
(0.5 per 100,000). This was a 22% decrease on the 
number of cases in 2013 (n=152) (Figure 29) and 
similar to the 5-year mean (n=125).

Geographical distribution

Almost two-thirds (62%, 74) of notifications were 
in residents from New South Wales (n=45) and 
Victoria (n=29).

Figure 28: Number of notifications of Shiga 
toxin-producing Escherichia coli infection, 
Australia, 2014, by age group and sex
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Figure 29: Notifications and notification rate 
for typhoid, Australia, 2009 to 2014, by year
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Figure 30: Notifications of typhoid, 
Australia, 2014, by age group and sex
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Age and sex distribution

Typhoid was most frequently notified among 
the 20–24 years age group (17%, 20) (Figure 30). 
The median age of notified cases was 22 years 
(range 1 to 77 years), and 61% (73) were male.

Place of acquisition

As in previous years, overseas travel was the pri-
mary risk factor for notified cases. In 2014, 92% 
(109) reported overseas travel during their expo-
sure period and were considered overseas acquired. 
India continues to be the most frequently reported 
country of acquisition, accounting for 56% (61/109) 
of overseas-acquired cases in 2014. Six cases were 
listed as locally acquired and the place of acquisi-
tion was unknown for 4 cases (Table 14).

Quarantinable diseases

Human diseases covered by the Quarantine Act 
1908, and notifiable in Australia and to the WHO 
in 2014 were cholera, plague, rabies, yellow fever, 
smallpox, highly pathogenic avian influenza in 
humans (HPAIH), severe acute respiratory syn-
drome (SARS) and 4 viral haemorrhagic fevers 

(Ebola, Marburg, Lassa and Crimean–Congo). 
These diseases are of international public health 
significance.

Travellers are advised to seek information on the 
risk of contracting these diseases at their destina-
tions and to take appropriate measures. More infor-
mation on quarantinable diseases and travel health 
can be found on the Travel Health Information 
web site (www.health.gov.au/internet/main/
publishing.nsf/Content/health-pubhlth-strateg-
quaranti-index.htm) and on the Smartraveller web 
site (www.smartraveller.gov.au/).

There were no cases of plague, rabies, smallpox, 
SARS, HPAIH or viral haemorrhagic fevers 
reported in Australia in 2014. While there were 
2 cases of overseas-acquired cholera in 2014, 
Australia remains free of all the listed quarantin-
able diseases (Table 15).

Cholera

•	 In 2014, 2 cases of cholera notified to the 
NNDSS.

Cholera is an infection of the digestive tract (or 
gut) caused by certain strains of the bacterium 
Vibrio cholerae that produce toxins (poisons) and is 
most commonly acquired in parts of Africa, Asia, 
South America, the Middle East and the Pacific 
islands. V. cholerae is found in the faeces of infected 
people, and is spread by drinking contaminated 
water, eating food washed with contaminated 
water or prepared with soiled hands or eating fish 
or shellfish caught in contaminated water. Person-
to-person spread of cholera is less common. Most 
people do not develop symptoms or have only 
mild illness but a small proportion of people will 
develop severe symptoms. Symptoms typically start 
between 2 hours and 5 days (usually 2 to 3 days) 
after ingesting the bacteria. Symptoms can include 
characteristic ‘rice water’ faeces (profuse, watery 
diarrhoea), nausea and vomiting, signs of dehy-
dration, such as weakness, lethargy and muscle 
cramps. Only toxigenic V. cholerae o1 or o139 are 
notifiable in Australia.

Table 14: Notifications of typhoid, Australia, 2009 to 2014, by place of acquisition

Year
Locally acquired Overseas acquired Unknown

Totaln % n % n %
2009 15 13 82 71 18 16 115
2010 2 2 92 96 2 2 96
2011 6 4 125 93 4 3 135
2012 9 7 109 87 7 6 125
2013 8 5 141 93 3 2 152
2014 6 5 109 92 4 3 119
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Epidemiological situation in 2014

In 2014, there were 2 notifications of cholera in 
Australia. The following details are available about 
the relevant exposures or place of acquisition for 
the 2 cases in 2014:

•	 Case 1 was a 1-year-old female who acquired 
the infection whilst travelling in India;

•	 Case 2 was a 63-year-old female who was an 
international visitor and had acquired the 
infection in India;

•	 These cases both notified by Victoria, but were 
not known to have been linked.

There were 21 cases of cholera in total in Australia 
between 2009 and 2013. All cases of cholera reported 
since the commencement of the NNDSS in 1991 
to 2013 have been acquired outside Australia except 
for 1 case of laboratory-acquired cholera in 1996,50 
3 cases in 2006 linked to imported whitebait51 and 
1 laboratory-acquired case in 2013.37

Sexually transmissible infections

In 2014, the STIs reported to the NNDSS were 
chlamydial infection, donovanosis, gonococcal 
infection, and congenital and non-congenital 
syphilis. Other national surveillance systems that 
monitor STIs in Australia include the Australian 
Gonococcal Surveillance Programme (AGSP), 
which is a network of specialist laboratories 
monitoring antimicrobial susceptibility patterns of 
gonococcal infection; and the Kirby Institute.

Chlamydial infection

•	 In 2014, 86,108 cases of chlamydial infection 
were notified to the NNDSS.

•	 Notification rates have remained relatively 
stable from 2011.

•	 Almost 40% of notifications were among 
females aged 15–24 years.

Genital chlamydial infection is caused by the bac-
terium Chlamydia trachomatis serogroups D–K. 
Screening is important in detecting chlamydial 
infections, as a large proportion of infections are 
asymptomatic. Chlamydial infection is highly 
treatable, although reinfection is common.52 If 
left untreated, complications such as epididymitis 
in males and infertility and pelvic inflammatory 
disease in females can arise.22

Epidemiological situation in 2014

In 2014, chlamydial infection was the most fre-
quently notified disease to the NNDSS, with 
86,108 cases, representing 31% of all notifications 
reported to the NNDSS in 2014. Since 2011, 
notification rates have remained relatively stable, 
increasing marginally from 363.0 per 100,000 in 
2011 to 366.8 per 100,000 in 2014. This follows 
a 25% increase in notification rates from 2009 
to 2011 (291.4 to 363.0 per 100,000 respectively) 
(Figure 31).

Geographical distribution

In 2014, the notification rate for chlamydial infec-
tion was more than 3 times higher in the Northern 
Territory (1,225.2 per 100,000) than the overall 

Table 15: Australia’s status for human quarantinable diseases, 2014

Disease Status Date of last record and notes
Cholera Free Small number of cases reported annually related to overseas travel. Very rare instances of 

local acquisition as described under the section ‘Cholera’. 
Plague Free Last case recorded in Australia in 192344

Rabies Free Last case (overseas acquired) recorded in Australia in 199045

Smallpox Free Last case recorded in Australia in 1938, last case world-wide in 1977, declared eradicated by 
the World Health Organization 198046,47

Yellow fever Free Two cases in 2011 were the first recorded, related to overseas travel37

SARS Free Last case recorded in Australia in 200348

HPAIH Free No cases recorded49

Viral haemorrhagic fevers
Ebola Free No cases recorded
Marburg Free No cases recorded
Lassa Free No cases recorded
Crimean–Congo Free No cases recorded
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Figure 31: Notifications and notification rate 
for chlamydial infection,* Australia, 2009 to 
2014, by year
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national rate (366.8 per 100,000) (Figure 32). This 
is mostly explained by the ongoing disproportion 
of young Aboriginal and Torres Strait Islander 
women affected by chlamydial infection, particu-
larly those living in regional and remote areas 
(Table 5).9

Age and sex distribution

In 2014, chlamydial infection occurred predomi-
nately in females aged 15–24 years, accounting 
for 38% of all chlamydial infections (Figure 33). 
Similar to 2013, the national notification rate for 
chlamydial infection in 2014 was 314.8 per 100,000 
in males and 417.5 per 100,000 in females. The 

overall higher rate among females may be partly 
attributable to preferential testing of women 
attending health services compared with men.9,33 
Notification rates for males and females increased 
overall from 2009 to 2014, by 31% (239.7 to 314.8) 
in males and 22% (340.9 to 417.5) in females, and 
across most age groups; however, rates decreased 
from 2011 and 2014 for females aged 15–19 years 
(Figure 34).

Indigenous status

The completeness of Indigenous status identifica-
tion for chlamydial infection notification data var-

Figure 32: Notifications and notification rate 
for chlamydial infection, Australia, 2014, by 
state or territory
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Figure 33: Notification rate for chlamydial 
infection, Australia, 2014, by age group and 
sex*
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Figure 34: Notification rate for chlamydial 
infection, Australia, 2009 to 2014, by year, 
sex* and selected age groups
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ies by year and by jurisdiction. Nationally in 2014, 
data on Indigenous status were complete for 37% 
(31,990) of chlamydial infection notifications, which 
was lower than the preceding 5-year average of 48% 
(range: 39%–51%). Four jurisdictions had greater 
than 50% completeness of the Indigenous status 
field in each year during the 2009–2014 period: the 
Northern Territory, Queensland, South Australia, 
and Western Australia. Among these jurisdictions, 
the combined age-standardised notification rate 
ratio between Indigenous and non-Indigenous 
populations in 2014 was 3.5:1, which was similar to 
the previous 5 years (range: 3.4–3.7).

Among the Indigenous population, the age-stand-
ardised notification rate declined from 1,378.8 per 
100,000 in 2011 to 1,266.4 per 100,000 in 2014. This 
followed an increase from 1,112.4 per 100,000 in 
2009 to 1,332.2 per 100,000 in 2011.

Age-standardised notification rates among the 
non-Indigenous population increased overall from 
313.1 per 100,000 in 2009 to 369.9 per 100,000 in 
2014. The rate increased each year except for a 
small decline from 358.5 per 100,000 in 2011 to 
355.2 per 100,000 in 2012.

Between 2013 and 2014, age-standardised notifica-
tion rates for chlamydial infection in the Indigenous 
population decreased by 7% in both Queensland 
(1,271.0 to 1,179.8) and Western Australia (1,433.8 
to 1,327.8), and by 2% (1,906.6 to 1,863.6) in the 
Northern Territory. Conversely, rates increased in 
South Australia by 17% (871.4 to 1,020.6).

Between 2013 and 2014, age-standardised noti-
fication rates for chlamydial infection in the 
non-Indigenous population decreased by 3% 
(387.8 to 374.3) in Western Australia, and by 2% 
in both South Australia (325.1 to 318.5) and the 
Northern Territory (481.0 to 472.0). Conversely, 
rates increased in Queensland by 6% (356.8 to 
378.7) (Figure 35).

Donovanosis

•	 In 2014, 1 case of donovanosis was notified to 
the NNDSS.

•	 This disease remains rare in Australia.

Donovanosis, caused by the bacterium Klebsiella 
granulomatis, is a chronic, progressively destructive 
infection that is primarily transmitted through 
sexual exposure. It affects the skin and mucous 
membranes of the external genitalia, inguinal and 
anal regions.53 Once diagnosed, donovanosis is 
treated with a series of antibiotics.54

All donovanosis notifications in Australia since 
1991 were reported either in the Northern 
Territory, Western Australia or Queensland and 
have predominately occurred in Aboriginal and 
Torres Strait Islander people living in remote areas 
in northern and central Australia.

Donovanosis was targeted for elimination in 
Australia through the National Donovanosis 
Elimination Project 2001–2004.55 It is now rare, 
with fewer than 17 cases notified each year since 
2002, and fewer than 5 cases notified each year 
since 2007 (Figure 36).

Epidemiological situation in 2014

In 2014, 1 case of donovanosis was notified in 
Australia, in an Indigenous female from Western 
Australia (Figure 36).

Figure 35: Age standardised notification 
rates for chlamydial infection, selected states 
and territories,* 2009 to 2014, by year and 
Indigenous status
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Figure 36: Notified cases of donovanosis,* 
Australia, 1991 to 2014, by year
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Gonococcal infection

•	 In 2014, 15,675 cases of gonococcal infection 
were notified to the NNDSS.

•	 Notification rates for gonococcal infection 
continued to increase.

•	 Notifications occurred predominately in 
males aged 15–39 years and females aged 
15–24 years.

Gonococcal infection is caused by the bacterium 
Neisseria gonorrhoeae, which affects the mucous 
membranes causing symptomatic and asympto-
matic genital and extra-genital tract infections. 
The most common source of transmission is via 
unprotected sexual intercourse with an infected 
person.22 If left untreated, it can lead to pelvic 
inflammatory disease in women and infertility in 
both men and women. Gonococcal infection also 
increases the risk of both acquisition and transmis-
sion of HIV. 53

Epidemiological situation in 2014

In 2014, there were 15,675 cases of gonococcal 
infection reported to the NNDSS, a notification 
rate of 66.8 per 100,000. This was a 4% increase 
compared with the rate reported in 2013 (64.5 per 
100,000). In the past 6 years, gonococcal infection 
notification rates increased, on average, 12% each 
year since 2009 (range: 4%–23%). Overall, gono-
coccal infection notification rates increased by 
75% from 2009 (38.1 per 100,000) to 2014 (66.8 per 
100,000) (Figure 37).

Geographical distribution

In 2014, the notification rate for gonococcal infec-
tion was almost 11 times higher in the Northern 
Territory (711.7 per 100,000) than the overall 
national rate (66.8 per 100,000) (Figure 38).

Age and sex distribution

Nationally in 2014, the notification rate for gono-
coccal infection was 97.9 per 100,000 in males and 
35.3 per 100,000 in females. Notification rates in 
males increased by 8% and decreased in females by 
7% when compared with 2013 (91.0 and 37.8 per 
100,000 respectively). In 2014, 50% of notifica-
tions occurred in males in the 20–39 years age 
group. Notification rates in males exceeded those 
in females across all age groups above 20 years 
(Figure  39). This was consistent with previous 
years where, with the exception of Indigenous 
persons, notifications were largely reported in men 
who have sex with men (MSM).56

From 2009 to 2014, notification rates of gonococ-
cal infection increased annually for males aged 
20–39 and 45–49 years. The biggest overall increase 
was seen in the 45–49 years age group, with noti-
fication rates increasing by 171% (from 34.3 to 
92.8 per 100,000), followed by the 30–34 years age 
group, with notification rates increasing by 131% 
(from 89.0 to 205.6 per 100,000). Compared with 
males, female rates were lower overall, peaking in 
2011–12 in the 15–19 years age group, followed by 
a decline from 2012 to 2014 (Figure 40).

Indigenous status

The completeness of Indigenous status identifica-
tion in the notification data varies by year and by 

Figure 37: Notifications and notification rate 
for gonococcal infection, Australia, 2009 to 
2014, by year
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Figure 38: Notifications and notification rate 
for gonococcal infection, Australia, 2014, by 
state or territory
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jurisdiction. Nationally in 2014, data on Indigenous 
status were complete for 66% of notifications, 
which was similar to the preceding 5-year mean of 
68% (range: 66% to 72%). All states and territories 
except New South Wales had greater than 50% 
completeness of the Indigenous status field across 
the 2009 to 2014 period. Among the states and ter-
ritories with greater than 50% completeness, the 
combined age-standardised notification rate ratio 
between Indigenous and non-Indigenous popula-
tions in 2014 was 26.5:1, increasing from 18.4:1 in 
2013. Overall, the rate ratio has declined by 6% 
from 2009 to 2014 (from 28.1:1 to 26.5:1).

Among the Indigenous population, the age-
standardised notification rate decreased by 25% 
from 2013 to 2014 (from 770.3 to 577.3 per 100,000) 
and the age-standardised Indigenous rate in 2014 
(577.3 per 100,000) was 12% lower than in 2009 
(659.7 per 100,000).

Among the non-Indigenous population, the age-
standardised notification rate has decreased by 
6% from 2009 to 2014 (28.1 and 26.5 per 100,000 
respectively).

From 2009 to 2014, notification rates decreased in 
all states and territories in which Indigenous status 
was more than 50% complete except Tasmania, 
(which stabilised following a brief increase, from 
4.6 to 4.9 per 100,000) (Figure 41).

Microbiological trends

The AGSP is the national surveillance system for 
monitoring the antimicrobial resistance of N. gon-
orrhoeae isolates. These results are published in 
more detail in the AGSP annual report in CDI.57

In 2014, the AGSP reported that a total of 4,804 
gonococcal isolates were referred for antibiotic 
susceptibility testing, representing 31% of gono-
coccal infections notified to the NNDSS. This 
was slightly lower than the proportion of NNDSS 
cases tested in 2013 (33%, 4,896/14,902).

Eighty-three per cent of the isolates (n=4,009) were 
from males and 17% (n=791) were from females 
(M:F, 5.1:1). There were 4 isolates for which gender 
was unknown. The proportion of gonococcal iso-
lates from males and females tested by the AGSP 
has remained stable over recent years.

Syphilis (non-congenital categories)

•	 In 2014, 3,930 cases of syphilis (non-congen-
ital categories) were notified to the NNDSS, a 
rate of 16.8 per 100,000.

•	 Cases of non-congenital syphilis were more 
frequently reported in MSM.

Syphilis is a sexually transmitted infection caused 
by the bacterium Treponema palladium. Infection 
is characterised by a primary lesion, a secondary 
eruption involving skin and mucous membranes, 
long periods of latency and late lesions of skin, bone, 
viscera, cardiovascular and nervous systems.22

In 2004, all jurisdictions except South Australia 
began reporting non-congenital syphilis infections 
to the NNDSS separately categorised as: infectious 
syphilis (primary, secondary or early latent) of less 

Figure 40: Notification rate for gonococcal 
infection, Australia, 2009 to 2014, by year, 
sex and selected age groups*
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Figure 39: Notification rate for gonococcal 
infection, Australia, 2014, by age group and 
sex*

0

50

100

150

200

250

300

350

0-
4

5-
9

10
-1

4

15
-1

9

20
-2

4

25
-2

9

30
-3

4

35
-3

9

40
-4

4

45
-4

9

50
-5

4

55
-5

9

60
-6

4

65
-6

9

70
-7

4

75
-7

9

80
-8

4

85
+

N
ot

ifi
ca

tio
n 

ra
te

 p
er

 1
00

,0
00

Age group (years)

Male

Female

*	 Excludes notifications where age and/or sex were not 
reported and notifications where the case was aged less 
than 13 years and the infection was able to be determined 
as non-sexually acquired.



CDI	 Vol 40	 No 1	 2016	 E85

Australia’s notifiable disease status, 2014	 Annual report

than 2 years duration; and syphilis of more than 
2 years or unknown duration. From 2004 to 2011, 
South Australia reported only cases of infectious 
syphilis, and then commenced reporting syphilis 
of more than 2 years or unknown duration in 2012.

Epidemiological situation in 2014

In 2014, a total of 3,930 cases of syphilis (non-
congenital) were reported to the NNDSS. This 
represented a rate of 16.8 per 100,000, an 11% 
increase compared with 2013 (15.2 per 100,000) 
(Figure 42). In 2014, 49% of syphilis notifica-
tions were categorised as greater than 2 years or 
unknown duration, and 51% of cases were catego-
rised as infectious syphilis.

Syphilis – infectious (primary, secondary and 
early latent), less than 2 years duration

•	 In 2014, 2,009 cases of infectious syphilis were 
notified to the NNDSS.

•	 Of all notifications, 81% occurred in males 
aged 20–54 years.

•	 Cases of infectious syphilis were almost com-
pletely in MSM.

Epidemiological situation in 2014

In 2014, 2,009 notified cases of infectious syphilis 
<2 years duration were reported to the NNDSS, 
representing a rate of 8.6 per 100,000. This was a 

Figure 42: Notification rate for non-
congenital syphilis infection (all 
categories),*† Australia, 2009 to 2014, by 
category and year
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Figure 41: Age-standardised notification rates for gonococcal infection, selected states and 
territories,* 2009 to 2014, by Indigenous status and year. Inset: Non-Indigenous notification rates
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13% increase compared with the rate reported in 
2013 (7.6 per 100,000) and a 43% increase from 
2009 (6.0 per 100,000) to 2014 (Table 6).

Geographical description

In 2014, notification rates for infectious syphilis 
were highest in the Northern Territory (29.8 per 
100,000), Victoria (11.1 per 100,000) and New 
South Wales (9.8 per 100,000) (Table 16). This 
likely reflects the large proportions of at-risk indi-
viduals living in these jurisdictions; Indigenous 
persons in the Northern Territory and MSM in 
Victoria and New South Wales.31,58 Increased 
screening in at-risk individuals may partly explain 
increased infection rates; however, the majority of 
the increase is likely to have been due to increased 
transmission.59

Age and sex distribution

Nationally in 2014, the notification rate for infec-
tious syphilis was 15.8 per 100,000 in males and 
1.4 per 100,000 in females, a male to female rate 
ratio of 11.3:1, which was consistent with previous 
years. In males, this was an increase of 13% when 
compared with the 2013 rate (14.0 per 100,000). 
The notification rate for females in 2014 did 
not markedly change from the rate seen in 2013 
(1.3 per 100,000). In 2014, 81% (1,617/2008) of all 
notifications occurred in males aged 20–54 years 
(Figure  43). Similar to that seen in 2013, it is 
expected that diagnoses of infectious syphilis in 
2014 were almost completely confined to MSM.33

Notification rates for males aged 15 years or over 
varied widely across age groups and increased 
overall from 2009 to 2014 for all age groups. For 
the majority of age groups, rates were at their low-
est in 2010 after which rates steadily increased and 
reached maximum values for the period in 2014 
(Figure 44).

In females aged 15 years or over, rates did not 
vary as noticeably across age groups as males 
(Figure  44). In females, notification rates over 
the 2009 to 2014 period averaged 2.1 per 100,000 

Table 16: Notifications and notification rate for infectious syphilis (less than 2 years 
duration),* Australia, 2014, by state or territory and sex

State or 
territory

Total* Male Female*

Notified cases
Notification 

rate‡ Notified cases
Notification 

rate‡ Notified cases
Notification 

rate‡

ACT 18 4.7 18 9.4 0 0.0
NSW 739 9.8 714 19.1 25 0.7
NT 72 29.8 40 30.9 32 28.6
Qld 394 8.3 317 13.5 77 3.2
SA 29 1.7 28 3.4 1 0.1
Tas. 14 2.7 12 4.7 2 0.8
Vic. 649 11.1 633 21.9 16 0.5
WA 93 3.6 82 6.3 11 0.9
Total 2,008 8.6 1,844 15.8 165 1.4

*	 Notifications were excluded where the case was aged less than 13 years and the infection was able to be determined as 
non-sexually acquired (1 notification).

†	 Includes notified cases where sex was not reported.
‡	 Per 100,000 population.

Figure 43: Notification rate for infectious 
syphilis (primary, secondary and early 
latent), less than 2 years duration, Australia, 
2014, by age group and sex*
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as non-sexually acquired (1 notification).
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(range: 0.1 to 7.3 per 100,000). Over the 6-year 
period, the notification rates remained low for 
females across all age groups.

Indigenous status

The completeness of Indigenous status identifica-
tion in the notification data varies by year and by 
jurisdiction. Nationally in 2014, data on Indigenous 
status were complete for 92% of notifications of 
infectious syphilis, not changing from 2013, but 
lower than the preceding 5-year mean of 94% 
(range: 91% to 96%). All states and territories had 
greater than 50% completeness of the Indigenous 
status field across the 2009 to 2014 period.

In 2014, where rates were calculated for Indigenous 
and non-Indigenous persons, the age-standardised 
rates were higher for Indigenous persons than non-
Indigenous persons in all jurisdictions (Figure 45). 
For all states and territories, the combined age 
standardised notification rate ratio between the 
Indigenous and non-Indigenous populations in 
2014 was 4.4:1, which was the same as the preced-
ing 5–year mean (range: 3.0 to 5.9). In 2014, for 
jurisdictions where cases were notified in both 
Indigenous and non-Indigenous persons, the 
age standardised notification rate ratio between 
Indigenous and non-Indigenous populations 
ranged from 1.4:1 in New South Wales to 11.6:1 in 
Queensland. Between 2013 and 2014, the largest 
increase in the difference between Indigenous and 
non-Indigenous age standardised notification rates 

Figure 44: Notification rate for infectious 
syphilis (primary, secondary and early 
latent), less than 2 years duration, Australia, 
2009 to 2014, by year, sex and selected age 
groups*
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*	 Excludes notifications where age and/or sex were 
not reported and those less than 15 years of age 
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Figure 45: Age-standardised notification rate for infectious syphilis (primary, secondary 
and early latent), less than 2 years duration, selected states and territories,* 2009 to 2014, by 
Indigenous status and year. Inset: Non-Indigenous notification rates
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was 318% in the Northern Territory (2.1 to 8.9 per 
100,000). The only jurisdiction where the differ-
ence between Indigenous and non-Indigenous age 
standardised notification rates decreased from 2013 
to 2014 was South Australia (a decrease of 42%).

An outbreak of infectious syphilis spanning north-
ern areas of Queensland, the Northern Territory, 
and Western Australia and affecting largely young 
heterosexual Indigenous persons5,12 was first 
detected in north-western Queensland in 2012 and 
in Central Australia in mid-2013,60,61 continuing to 
2014. Increased transmission along with targeted 
and opportunistic syphilis screening in each of 
these jurisdictions is likely to have contributed to 
an increase in Indigenous age-standardised rates 
for Queensland, the Northern Territory, and 
Western Australia between 2012–2014.61

Syphilis of more than 2 years or unknown 
duration

•	 In 2014, 1,921 cases of syphilis of more than 
2 years or unknown duration were notified to 
the NNDSS.

•	 Notification rates decreased from 7.3 per 
100,000 in 2009 to 6.1 per 100,000 in 2012 
then increased to 8.2 per 100,000 in 2014.

•	 The notification rate among males (12.2 per 
100,000) was nearly 3 times that in females 
(4.2 per 100,000) in 2014.

Epidemiological situation in 2014

In 2014, 1,921 cases of syphilis of more than 
2  years or unknown duration were reported to 
the NNDSS. Notification rates increased by 
12% between 2009 (7.3 per 100,000) and 2014 
(8.2 per 100,000), and increased by 8% between 
2013 (7.6 per 100,000) and 2014 (Table 6). This 
may have been due to increased testing in per-
sons or populations with little previous testing 
history or it may have been due to an actual 
increase in the number of persons with non-
infectious syphilis.

Geographical distribution

In 2014, notification rates for syphilis of more than 
2 years or unknown duration were highest in the 
Northern Territory (29.8 per 100,000), followed by 
Victoria (13.7 per 100,000) (Table 17). Similar to 
infectious syphilis, this geographical distribution 
likely reflects the large proportions of at-risk indi-
viduals living in these jurisdictions (Indigenous 
persons in the Northern Territory and MSM in 
Victoria).31,58

Age and sex distribution

Nationally in 2014, the notification rate for syphilis 
of more than 2 years or unknown duration was 
12.2  per 100,000 in males and 4.2 per 100,000 
in females, a male to female rate ratio of 2.9:1. 
Between 2013 and 2014, the notification rate in 
males increased by 13% (10.8 to 12.2 per 100,000) 
and by 8% (3.9 to 4.2 per 100,000) in females. In 
2014, approximately 73% (1404/1919) of all noti-
fications for which sex was reported, occurred in 
males aged 20 years or over (Figure 46).

Table 17: Notifications and notification rate for syphilis (more than 2 years or unknown 
duration), Australia, 2014, by state or territory and sex

State or 
territory

Total* Male Female

Notified cases
Notification 

rate† Notified cases
Notification 

rate† Notified cases
Notification 

rate†

ACT 26 6.7 20 10.4 6 3.1
NSW 536 7.1 411 11.0 124 3.3
NT 73 29.8 40 30.9 33 28.6
Qld 279 5.9 182 7.7 97 4.1
SA 123 7.3 74 8.9 49 5.8
Tas. 19 3.7 14 5.5 5 1.9
Vic. 801 13.7 636 22.0 164 5.6
WA 64 2.5 45 3.5 19 1.5
Total 1,921 8.2 1,422 12.2 497 4.2

*	 Includes notified cases where sex was not reported.
†	 Per 100,000 population.



CDI	 Vol 40	 No 1	 2016	 E89

Australia’s notifiable disease status, 2014	 Annual report

Notification rates in males for all age groups except 
the 15–19 years age group increased overall from 
2009 to 2014 (Figure 47). This increase is particu-
larly prominent from 2012 to 2014. Notification 
rates in females for all age groups except the 
15–19 years age group declined overall from 2009 
to 2014 (Figure 47). Notification rates in males in 
the 15–19 years age group were lower than those 
of the other age groups and fluctuated across the 
time period. Notification rates in females in the 
15–19 years age group were also lower than those 
of the other age groups with an increasing trend 
from 2012 to 2014 (Figure 47).

Congenital syphilis

•	 In 2014, 5 cases of congenital syphilis were 
notified to the NNDSS.

•	 Congenital syphilis remains rare in Australia.

Congenital syphilis is caused by fetal infection with 
the bacterium T. pallidum. Syphilis is acquired by 
infants either in-utero or at birth from women with 
untreated early infection. Infections commonly result 
in abortion or stillbirth and may cause the death of a 
new-born infant. Congenital syphilis can be asymp-
tomatic, especially in the first weeks of life.22

Epidemiological situation in 2014

There were 5 notifications of congenital syphilis 
in 2014, all occurring in Indigenous persons. 
This compared with 7 notifications of congenital 
syphilis in 2013. The preceding 5-year mean 
was 4.2  notifications (Table 6). Considering the 
previously mentioned syphilis outbreak in remote 
Indigenous communities, the increase in the 
number of cases seen in 2013 and 2014 (Figure 48) 
reflects the increased risk to neonates and moth-
ers that outbreak situations pose.62,63 Despite these 
peaks, case numbers remain low after a downward 
trend observed over the past decade (Figure 48). 
Routine antenatal screening for syphilis with fol-
low-up and adequate treatment is considered to be 
a contributor to this overall decline.64 Congenital 
syphilis, particularly in Indigenous persons, is tar-
geted for elimination. This target is stated in the 
4th National Aboriginal and Torres Strait Islander 
Blood-borne Viruses and Sexually Transmissible 
Infections Strategy and the third National 
Sexually Transmissible Infections Strategy, both 
for 2014–2017.65,66

Figure 46: Notification rate for syphilis of 
more than 2 years or unknown duration,* 
Australia, 2014, by age group and sex
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Figure 47: Notification rate for syphilis of 
more than 2 years or unknown duration, 
Australia,* 2009 to 2014, by year, sex and 
selected age groups†
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Figure 48: Notifications of congenital 
syphilis, Australia, 2004 to 2014
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Vaccine preventable diseases

This section summarises the national surveil-
lance data for notifiable diseases targeted by the 
National Immunisation Program (NIP) in 2014. 
These include diphtheria, invasive Haemophilus 
influenzae type b (Hib) infection, laboratory 
confirmed influenza, measles, mumps, pertussis, 
invasive pneumococcal disease (IPD), poliomy-
elitis, rubella, tetanus and varicella zoster virus 
(VZV) infections (unspecified, chickenpox 
and shingles). Data on hepatitis B and invasive 
meningococcal disease, which are also targeted 
by the NIP, can be found in this report under 
‘Bloodborne diseases’ and ‘Other bacterial infec-
tions’ respectively. Other vaccine preventable 
diseases (VPDs) presented in this report include 
hepatitis A and Q fever which can be found under 
the ‘Gastrointestinal’ and ‘Zoonoses’ sections 
respectively. For more detailed reports on histori-
cal data, including notifications, hospitalisations 
and deaths, readers are referred to the journal 
supplements ‘Vaccine Preventable Diseases in 
Australia’ and the ‘Australian Vaccine Preventable 
Diseases Epidemiological Review Series’ for 
additional analysis on individual diseases, which 
are published in CDI.

In 2014, there were 101,400 VPD notifications 
reported to the NNDSS, representing 37% of 
all reported cases and a 70% increase compared 
with 2013 (n=59,630). Influenza was the most 
commonly notified VPD with 67,742 cases (67%) 
reported, followed by pertussis (11,863, 12%). The 
number of notifications and notification rates for 
VPDs in Australia are shown in Table 4, Table 5 
and Table 6.

Vaccination coverage is an important factor 
influencing the incidence of VPDs. Since the 
commencement of the Australian Childhood 
Immunisation Register in 1996, vaccination cov-
erage in children has been high by international 
standards, although geographical pockets of lower 
coverage, in which there is an increased poten-
tial for VPD cases still remain. As no vaccine 
is 100% effective, infections with these diseases 
sometimes do occur in fully vaccinated people. 
However, evidence shows vaccines do provide a 
substantially lower chance of developing infec-
tion or can reduce the severity of disease. 67–71

Information on a case’s vaccination history was 
previously recorded in the NNDSS using the 
‘vaccination status’ field (fully or partially vac-
cinated for age or not vaccinated), plus fields 
capturing the number of doses, the last vacci-
nation date and how the vaccination informa-

tion was validated. In January 2008 new, more 
detailed fields were incorporated for recording 
‘vaccine type’, and ‘vaccination date’ for each 
dose of vaccine given. The new fields were 
intended to replace the old fields, with a transi-
tion period allowing either field to be utilised. 
In 2014, all jurisdictions, except the Australian 
Capital Territory, were using the new fields. 
In this report the vaccination status of a case is 
interpreted according to the data provided by 
the states and territories from the 2 different 
formats. A case is described as fully vaccinated 
if they have received all doses of the relevant 
vaccine according to the most recent edition of 
The Australian Immunisation Handbook,32 and at 
least 14 days prior to disease onset.

Diphtheria

•	 In 2014, there were 2 imported cases of diph-
theria notified to the NNDSS.

•	 Diphtheria is rare in Australia.

Diphtheria is an acute pharyngeal or cutaneous 
infection caused mainly by toxigenic strains of 
Corynebacterium diphtheriae. The exotoxin acts 
locally on the mucous membranes of the respira-
tory tract, and on damaged skin, although this is 
not as common. Disease is mainly due to local 
membranous inflammation, which for pharyn-
geal diphtheria can cause airway obstruction. 
Occasionally, systemic infections occur and cause 
damage to the myocardium, nervous system and 
kidneys. Diphtheria is spread by respiratory drop-
lets or direct contact with nasopharyngeal secre-
tions or skin lesions. While there are non-toxigenic 
strains of C. diphtheriae, they usually only cause 
mild throat or skin infection and are not nationally 
notifiable.22

Epidemiological situation in 2014

In 2014, there were 2 notifications† of diphtheria 
reported. Both cases were cutaneous, reported 
in Queensland and were imported from Tokelau 
and Cambodia. One case was reported as vac-
cinated and the other was of unknown vaccina-
tion status.

†	 This number may underrepresent the number of diphtheria 
cases in Australia due to a change in the national case 
definition for this disease. In mid-2013, the national case 
definition for diphtheria was revised, requiring clinical and 
laboratory evidence for confirmed cases. This change may 
have inadvertently excluded some notifications of cutaneous 
toxigenic diphtheria, as cutaneous presentations were not 
listed as clinical evidence in the revised definition.
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Diphtheria is rare in Australia, with most cases 
associated with sporadic importations from coun-
tries in which the disease remains endemic. From 
2001 to 2013, there were 7 cases of diphtheria 
reported to the NNDSS, including 1 case in 2001, 
a cluster of 3 cases and a sporadic case in 2011 and 
2 cases in 2013. Of these, 5 were imported and 
2 were linked to an imported case.

Influenza

•	 The seasonal increase in laboratory confirmed 
influenza notifications for 2014 was slightly 
earlier and reached a higher peak than recent 
years, excluding the 2009 influenza pandemic.

•	 Nationally, influenza A was the predominant 
influenza virus type. However, the distribution 
of influenza types and subtypes was variable 
between jurisdictions and changed as the sea-
son progressed. Unlike the rest of the country 
where influenza A(H1N1)pdm09 predominated 
throughout the season, New South Wales and 
the Australian Capital Territory saw influenza 
A(H3N2) circulating at higher levels.

Influenza is a common, highly infectious acute res-
piratory disease caused by infection with influenza 
viruses. The virus is transmitted from person to 
person by airborne droplets of exhaled respiratory 
secretions, especially by coughing or sneezing.72 
The disease ranges from asymptomatic73 through 
to mild upper respiratory tract illness, to severe 
complications including pneumonia. The severity 
of disease is determined by features intrinsic to the 
virus including its similarity to previous circulating 
and vaccine strains and by host factors including 
the age, level of immunity and presence of chronic 
medical conditions.74,75

Annual influenza vaccination is the primary 
means of preventing or attenuating influenza and 
its complications and is included in the NIP for 
individuals who are at increased risk of complica-
tions from influenza infection. In 2014, the NIP 
funded influenza vaccination for people aged 
6 months and over with medical conditions plac-
ing them at risk of serious complications due to 
influenza, Aboriginal and Torres Strait Islander 
people aged 15 years or over, pregnant women and 
people aged 65 years or over.32

Epidemiological situation in 2014

In 2014, there were 67,742 notifications of labo-
ratory confirmed influenza, which was almost 
2.4 times the number of notified cases reported in 
2013 (n=28,311) (Figure 49). The number of noti-

fications recorded in 2014 is the highest on record 
and was 21% higher than 2009 (n=56,026), the 
year of the last influenza pandemic.

Geographical distribution

Notification rates were highest in South Australia 
(655 per 100,000) and Queensland (380 per 
100,000). Notifications rates in the Australian 
Capital Territory, New South Wales, and the 
Northern Territory were somewhat similar to 
the national notification rate of 289 per 100,000, 
while rates reported in Tasmania, Victoria and 
Western Australia were substantially lower than 
the national rate at 131, 170 and 205 per 100,000 
respectively. New South Wales reported the high-
est number of influenza cases of any jurisdiction 
(n=20,877), comprising 31% of notifications 
nationally (Figure 50).

Age and sex distribution

The highest number of influenza notifications 
occurred in the 0–4 years and 5–9 years age groups 
(n=8,415 and 5,510, respectively), which together 
accounted for 21% of all notifications (Figure 51). 
Notification rates were highest in the 0–4 years and 
over 85 years age groups (551 and 547 notifications 
per 100,000 respectively) with an additional peak 
in the 35–39 years age group (312 notifications per 
100,000) (Figure 51).

In seasons dominated by the influenza A(H1N1)
pdm09 virus, such as 2009, 2010 and 2011, the age 
distribution of influenza notification rates showed 
a downward trend with increasing age (Figure 52). 
For comparison, in 2012, which was dominated by 
influenza A(H3N2), the age distribution of influ-

Figure 49: Notifications of laboratory 
confirmed influenza, Australia, 1 January 
2009 to 31 December 2014, by week and year 
of diagnosis
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enza notifications was bimodal with peaks in those 
aged under 10 years and in those aged 70 years or 
over. The 2014 influenza season was characterised 
by co-circulation of A(H1N1)pdm09 and influenza 
A(H3N2) with the proportion of influenza B viruses 
rising towards the end of the year. This broad strain 
distribution has seen the burden of disease carried 
across a breadth of age groups.

In 2014, females accounted for 54% (n=35,538) 
of the influenza notifications for which sex was 

reported. The age group-specific rate of influenza 
in males exceeded that in females in age groups 
less than 15 years and greater than 75 years.

Seasonality

Influenza notifications during the 2013–14 inter-
seasonal period were the highest on record with 
an average of 1,358 notifications per month. It is 
unclear whether this was a reflection of a higher 
prevalence of influenza circulating in the com-

Figure 51: Notifications and notification 
rate for laboratory confirmed influenza, 
Australia, 2014, by age group and sex
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Figure 52: Notification rate for laboratory 
confirmed influenza, Australia, 2009 to 2014, 
by age group and year
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Figure 50: Notifications of laboratory confirmed influenza, Australia, 2014, by week and state 
or territory
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munity at this time, an increased rate of testing 
or another factor. Queensland reported the largest 
number of inter-seasonal influenza notifications.

The seasonal increase of influenza notifications in 
2014 started in June, rose sharply and peaked in 
August. This was slightly earlier than the seasonal 
patterns in the past 3 influenza seasons (Figure 53). 
The peak was higher than previous years, exclud-
ing the 2009 influenza pandemic. The majority of 
jurisdictions peaked in activity around late August, 
followed by a steady decline in influenza activity 
back to inter-seasonal levels by November.

Indigenous status

Nationally in 2014, Indigenous status was reported 
in 40% (n=27,052) of laboratory confirmed noti-
fications of influenza. Indigenous status com-
pleteness was greater than 50% in 3 jurisdictions: 
the Northern Territory (100%), South Australia 
(87%) and Western Australia (93%). Among these, 
the combined notification rate for influenza in 
Indigenous peoples was 584 per 100,000 and 
371  per 100,000 among non-Indigenous popula-
tion, representing a notification rate ratio of 1.6.

Mortality

Nationally, there were 132 influenza-associated 
deaths notified to the NNDSS, with a median age 
of 75 years (range 1–103 years). The majority of 
deaths were associated with influenza A infections 
(n=126; 95%), and of these, 93 were associated 
with influenza A(unsubtyped) infections, 24 were 
A(H1N1)pdm09 and 9 were A(H3N2). Indigenous 
status was reported for 81% (n=107) of the influ-
enza-associated deaths; and Indigenous peoples 
accounted for 6% (n=6) of these deaths. The 

number of influenza-associated deaths reported to 
the NNDSS is reliant on the follow-up of cases to 
determine the outcome of their infection and most 
likely underestimates the true mortality associated 
with this disease.

Microbiological trends

National Notifiable Diseases Surveillance System

In 2014, typing data were reported for all but 
18  laboratory confirmed influenza notifications. 
Of notifications with typing information, 88% 
were due to influenza type A (n=59,563) and 12% 
were due to influenza type B (n=8,052). Whilst 
the majority of notifications of influenza A were 
reported as unsubtyped (69%, n=46,771), influ-
enza A(H1N1)pdm09 and influenza A(H3N2) 
circulated in similar proportions (10%, n=6,922 
and 9%, n=5,870 respectively). Mixed influenza 
type A and B infections accounted for less than 1% 
of notifications (n=96). There were 13 notifica-
tions of influenza type C (Figure 54).

As in previous years, influenza A remained the 
predominant virus type in 2014 (Figure 55). 
Influenza A(H3N2) accounted for a larger burden 
of disease due to influenza A than has been seen 
in previous years, with the exception of 2012 where 
almost all disease due to influenza A was caused 
by influenza A(H3N2). Influenza B circulated 
at lower levels in 2014 when compared with the 
previous 3 years.

While influenza A(H1N1)pdm09 and influenza 
A(H3N2) circulated in similar proportions nation-
ally, distribution varied between jurisdictions. 
Influenza A(H1N1)pdm09 predominated across 
most jurisdictions throughout the season. However, 

Figure 53: Notifications of laboratory 
confirmed influenza, Australia, 2009 to 2014, 
by month and year
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Figure 54: Notifications of laboratory 
confirmed influenza, Australia, 2014, by 
week and subtype
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influenza A(H3N2) was predominant in New 
South Wales and the Australian Capital Territory, 
with late season increases noted in Queensland, 
Western Australia, the Northern Territory and 
Tasmania.

WHO Collaborating Centre for Reference and 
Research on Influenza

For 2014, the WHO Collaborating Centre for 
Reference and Research on Influenza (WHOCC) 
analysed 2,072 specimens from influenza cases 
identified in Australia. Specimens are submit-
ted to the WHOCC from laboratories according 
to guidelines that aim for successful isolation of 
viruses and likelihood of obtaining a vaccine can-
didate. WHOCC specimens therefore do not con-
stitute a representative sample of influenza infec-
tions, which most likely accounts for differences in 
virus subtype distribution between NNDSS and 
WHOCC.

The number of samples analysed by the WHOCC 
represented approximately 3% of the 67,742 labo-
ratory confirmed cases reported to the NNDSS 
compared with 1,532 isolates in 2013 representing 
5.4% of notifications. The majority of specimens 
were influenza A(H1N1)pdm09 (61%, n=1,263) 
with 27% influenza A(H3N2) (n=562) and 12% 
influenza B (n=247) (Figure 56). While the pro-
portion of WHOCC isolates typed as influenza 
B was similar to that reported in laboratory con-
firmed notifications, the distribution of influenza 
A(H1N1)pdm09 and influenza A(H3N2) differed, 
assuming that the notifications to NNDSS of 
influenza A reported as unsubtyped were similarly 
distributed as the subtyped notifications.

The WHOCC assessed the antigenic similarity 
of circulating influenza virus isolates to refer-
ence strains included in the trivalent vaccine 
from recent years using the haemagglutination 
inhibition assay. The 2014 seasonal influenza 
vaccine contained 2 changes from 2013 and 
included an A/Texas/50/2012 (H3N2)-like virus 
and a B/Massachusetts/2/2012-like virus.

The majority of the A(H1N1)pdm09 isolates 
(1,257 of 1,263) were antigenically similar to the 
A(H1N1) component of the influenza vaccine, 
which has been used each year since 2010. The 
remaining 6 (0.5%) isolates were characterised 
as ‘low reactors’. This suggests that the A(H1N1) 
viruses, which have been circulating since the 2009 
pandemic continue to be genetically and anti-
genically stable. By comparison, approximately 6% 
(33/562) of A(H3N2) isolates were antigenically 
drifted from the A/Texas/50/2012 vaccine strain 
and, characterised as ‘low reactors’, the remainder 
of the A(H3N2) viruses were genetically distinct 
from A/Texas/50/2012.

Figure 56: Subtyped influenza virus samples 
WHO Collaborating Centre for Reference 
and Research on Influenza versus National 
Notifiable Diseases Surveillance System, 
Australia, 2014
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Of the influenza B viruses tested (n=247), 83% 
(206) were from the B/Yamagata lineage, with 
the remainder from the B/Victoria lineage. A high 
proportion of B/Yamagata viruses (70%, 145/206) 
were low reactors to the B component of the 2014 
vaccine (B/Massachusetts/2/2012-like) thus the 
vaccine was a poor match to the circulating line-
ages. Further studies determined that the majority 
(86%, 178/206) of B/Yamagata viruses circulating 
in 2014 were more antigenically similar to the 
2013 trivalent influenza vaccine B component (B/
Wisconsin/1/2010–like). B/Massachusetts/2/2012 
and B/Wisconsin/1/2010 were both B/Yamagata 
viruses but sit within genetically-distinct clades in 
the influenza phylogenetic tree.

Viruses submitted to the WHOCC in 2014 were 
also tested for sensitivity to the neuraminidase 
inhibitor class of antiviral drugs. Neuraminidase 
inhibition assays were performed on 2,025 virus 
isolates consisting of 1,242 A(H1N1)pdm09, 551 
A(H3N2) and 232 influenza B viruses. Reduced 
inhibition by oseltamivir was detected in 3 A(H1N1)
pdm09 isolates and reduced inhibition by zanamivir 
was detected in a single A(H3N2) isolate. In recent 
years, resistance to oseltamivir in Australian-sourced 
isolates, has been mediated primarily through the 
well characterised H275Y mutation,76 however, this 
was not the case in 2014 where none of the resistant 
isolates carried this mutation.

Due to the circulation of drifted A(H3N2) 
viruses and the predominance of a different B/
Yamagata-lineage in Australia and elsewhere in 
the Southern Hemisphere, there were 2 updates 
recommended for the 2015 trivalent influenza 
vaccine for Australia, with the incorporation of an 
A/Switzerland9715293/2013-like A(H3N2) virus 
and a B/Phuket/3073/2013-like B/Yamagata virus 
(the latter virus being isolated at the WHOCC) 
being added to the existing A/California/7/2009-
like A(H1N1)pdm09 virus.

Enhanced surveillance datasets

In addition to NNDSS data, a series of targeted 
influenza surveillance systems operated during 
2014. Together these systems collected data, which 
were used to describe the season with respect to 
epidemiology, morbidity, mortality and virol-
ogy and supported the conclusions drawn from 
analyses of NNDSS notification data. Enhanced 
influenza surveillance was based on the following 
additional sources of data:

•	 the number and proportion of calls to a national 
health call centre network for influenza or 
influenza-like illness (ILI);

•	 rates of ILI from a community survey;

•	 consultation rates for ILI identified by sentinel 
general practitioners;

•	 consultation rates for ILI identified by hospital 
emergency departments in Western Australia, 
New South Wales and the Northern Territory;

•	 hospitalised cases of influenza from 17 senti-
nel hospitals (adult and paediatric) across Aus-
tralia;

•	 mortality data from the New South Wales Reg-
istry of Births, Deaths and Marriages; and

•	 typing and subtyping for influenza from senti-
nel laboratories in New South Wales, Victoria, 
Western Australia and Tasmania.

These data sources were used to inform the overall 
picture of influenza activity in Australia and com-
prehensive analysis of these data are provided in 
the fortnightly Australian Influenza Surveillance 
Report, which was published during the season, 
and in the annual National Influenza Surveillance 
Scheme report.

Discussion

In Australia, the 2014 influenza season was slightly 
earlier than in previous seasons with active trans-
mission of influenza virus commencing in mid-
June, sharply increasing in mid-July and peaking in 
mid-August. Influenza A predominated, account-
ing for 88% of cases, while influenza B made up 
12% of notifications. While the majority of the 
influenza A cases were unsubtyped (69%), of those 
subtyped, A(H1N1)pdm09 (33%, 6,922/20,953) 
was predominant nationally throughout the sea-
son, with increasing proportions of A(H3N2) virus 
towards the end of the season.

Rates of influenza were highest among those in 
the less than 5 years, 30–44 years and ≥80 years 
age groups. The age distribution, especially in the 
younger and middle aged populations, is consistent 
with the observations of previous years associated 
with influenza A(H1N1)pdm09 virus, whereas 
infections in older age groups are typical of influ-
enza A(H3N2).

Taking into account additional data from other 
targeted influenza surveillance systems monitored 
throughout the season, the severity of the 2014 
influenza season was moderate across most juris-
dictions. However, more severe activity was noted 
in New South Wales, where influenza A(H3N2) 
circulated at higher levels and affected people in 
older age groups, which led to a substantial num-
ber of outbreaks in residential care facilities.
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Invasive Haemophilus influenzae type b

•	 In 2014, 21 cases of invasive Hib reported to 
the NNDSS.

•	 Of the cases reported 57% were male and 
52% were under the age of 14 years.

•	 The 2014 notification rate of Hib remains low 
at 0.1 per 100,000 population.

Hib is a gram negative bacterium that causes dis-
ease with symptoms dependant on which part of 
the body is infected. Clinical categories of invasive 
disease caused by Hib include septicaemia (infec-
tion of the blood stream); meningitis (infection of 
the membranes around the brain and spinal cord); 
epiglottitis (severe swelling of the epiglottis at the 
back of the throat); and a range of other infections. 
Hib is mostly carried as a commensal (present 
without causing symptoms) in the nasopharynx 
of healthy individuals and is spread by respira-
tory secretions, including aerosol transmission or 
contact with articles soiled with discharges from 
the nose or throat.77 The case fatality rate of Hib 
meningitis is at least 3% in developed countries, 
even with treatment. Approximately 15% to 30% of 
survivors have permanent neurological sequelae.78

Epidemiological situation in 2014

In 2014, there were 21 notifications of invasive Hib 
infection in Australia. This was similar to the num-
ber of cases notified in 2013 (n=20) and represented 
a ratio of 1.1 compared with the mean of the previ-
ous 5 years. The 2014 notification rate was 0.1 per 
100,000 population, consistent with the very low 
rates seen since the introduction of the vaccine on 
the NIP in July 1993 (Figure 57). Cases occurred 
in 6 states or territories, with 9 cases reported in 
Queensland, 6 cases in New South Wales, 3 cases in 
Victoria and 1 case each reported in the Northern 
Territory, South Australia and Western Australia. 
Notification rates were consistent between states 
and territories, ranging from 0.1 per 100,000 in New 
South Wales, South Australia and Victoria to 0.4 per 
100,000 in the Northern Territory. There was 1 Hib 
associated death in 2014 reported in a 2-month-old 
Indigenous female who was unvaccinated.

Age and sex distribution

Just over half of notified invasive Hib cases in 2014 
were male (57%, n=12). Approximately half of the 
cases (52%, n=11) were in children aged less than 14 
years, and 46% (n=5) of these were among infants 
less than 1 year of age (Figure 58). Consistent with 
previous years, the 0–4 years age group had the 
highest notification rate (0.5 per 100,000).

Indigenous status

Indigenous status was reported for all Hib cases 
in 2014. Five cases were reported as Indigenous 
Australians, representing a notification rate of 
0.8 per 100,000. This was higher than the average 
of the previous 3 years (0.5 per 100,000) but lower 
than 2010 (1.4 per 100,000).

Vaccination status

In 2014, persons less than 22 years of age were 
eligible for Hib vaccination under the NIP during 
their infancy. Of the 21 Hib cases reported in 2014, 
11 were eligible for vaccination. Six cases were 
12  months of age or older, and therefore eligible 
for the full primary vaccine course and the booster. 
Of these, 4 were partially vaccinated, 1 was not 
vaccinated and 1 was of unknown vaccination 
status. Five cases were less than 12 months of age, 
of which 3 were reported as partially vaccinated 
(2 doses) and 2 were not vaccinated.

Figure 57: Notifications and notification rate 
for invasive Haemophilus influenzae type b 
infection, Australia, 1994 to 2014, by year
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Invasive pneumococcal disease

•	 In 2014, 1,564 cases of invasive pneumococ-
cal disease were notified to the NNDSS.

•	 Compared with 2013, the notification rate 
of invasive pneumococcal disease remains 
unchanged.

IPD is a disease in which Streptococcus pneumo-
niae is isolated from a normally sterile site such 
as blood, cerebrospinal fluid or pleural fluid. 
Transmission of the bacterium from person to 
person is usually via the inhalation of infected 
respiratory droplets. Many of the signs and symp-
toms of IPD are non-specific including fever, 
chills, headache, stiff neck and a general feeling of 
being ‘out-of-sorts’, severe symptoms can include 
seizures and occasionally coma.22

Epidemiological situation in 2014

There were 1,564 cases reported in 2014, rep-
resenting a notification rate of 6.7 per 100,000. 
This notification rate was unchanged from the 
rate reported in 2013 and maintains the 20% rate 
reduction observed following the introduction 
of the 13-valent pneumococcal conjugate vaccine 
(13vPCV) to the NIP for infants in July 2011.

Geographic distribution

In 2014, the Australian Capital Territory, New 
South Wales, Tasmania, South Australia and 
Western Australia all reported an increase in the 
number of cases, with South Australia reporting 
the greatest increase on the previous year (20%, 111 
to 133). The Northern Territory, Queensland and 
Victoria all reported a reduction in the number of 
cases, with the Northern Territory reporting the 
greatest reduction when compared with the previ-
ous year (26%, 58 to 43). Changes in notification 
rates in the jurisdictions reflected the changes 
in the number of cases, with rates ranging from 
3.9 per 100,000 in the Australian Capital Territory 
to 17.6 per 100,000 in the Northern Territory.

Age and sex distribution

In 2014, males accounted for 53% (n=827) of cases 
of IPD. The rate of disease in males exceeded 
that in females in all age groups except for the 
5–9 years, 15–19 years and 25–29 years age groups 
(Figure 59).

In 2014, the notification rate for IPD was highest 
in older Australians and in young children, with 
an age distribution similar to that seen in 2013.37 In 
older Australians, the highest notification rate was 

in those aged 85 years or older (30.0 per 100,000), 
while the highest rate in children aged less than 
5 years was in those aged 1 year (20.8 per 100,000) 
(Figure 59).

Seasonality

Many respiratory diseases, including IPD, are 
known to show a distinct seasonal trend that gen-
erally peaks during the winter months. In 2014, 
the seasonal trend of IPD peaked in July (n=213), 
1 month earlier than the preceding 3 years.

Indigenous status

In 2014, 89% (n=1,398) of IPD cases were reported 
with a known Indigenous status. Of those with 
a known Indigenous status, 14% (n=193) were 
reported as Indigenous. The notification rate in 
the Indigenous population (31.4 per 100,000) was 
approximately 6 times the rate in non-Indigenous 
people (5.3 per 100,000) (Figure 60).

Figure 59: Notification rate for invasive 
pneumococcal disease, Australia, 2014, by 
age group and sex
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Vaccination status

In Australia, pneumococcal vaccination is recom-
mended as part of routine immunisation for the 
medically at risk, children under 5 years of age, 
Aboriginal and Torres Strait Islander peoples aged 
50 years or over and other Australians aged 65 years 
or over. More information on the scheduling of the 
pneumococcal vaccination can be found in The 
Australian Immunisation Handbook, 10th edition.32 
The history of pneumococcal vaccination recom-
mendations and practice is available through the 
National Centre for Immunisation Research and 
Surveillance of Vaccine Preventable Diseases.79

Microbiological trends

Although there are over 90 S. pneumoniae sero-
types, a relatively limited number cause the major-
ity of IPD. Monitoring the profile of S. pneumoniae 
serotypes causing invasive pneumococcal disease in 
the community is critical for evaluating the impact 
of the NIP funded vaccines as well as for the early 
detection of emerging serotypes and serotype 
specific outbreaks. IPD serotypes were reported in 
95% (n=1,487) of notified cases in 2014.

In 2014, 68% (1,005) of all notifications with a 
known serotype were a result of a serotype included 
in the 23vPPV, and 39% (586) were included in 
the 13vPCV. Across all ages, the most frequently 
reported serotypes were 3 (n=150), 19A (n=139), 
7F (n=132), 22F (n=120), 19F (n=80) and 6C 
(n=66) with these 6 serotypes accounting for 46% 
(687) of all notifications with serotype informa-
tion. Serotypes 3, 19A, 7F and 19F are included in 
both the 13vPCV and the 23vPPV. Serotype 22F is 
only included in the 23vPPV and 6C is not covered 
by a vaccine. The remaining 56% (n=800) of cases 
were distributed across 58 other different serotypes.

In Indigenous children aged under 5 years, there 
were 34 notifications, with serotype 23B (n=6) 
being the most frequently reported serotype. 
Serotype 23B is not included in the 13vPCV. In 
non-Indigenous children aged under 5 years, there 
were 180 notifications, with serotype 19A (n=30) 
being the most frequently reported serotype. 
Serotype 19A is included in the 13vPCV.

In 2014, 37% (n=79) of notifications in children 
aged under 5 years were a result of a serotype 
included in the 13vPCV. This was similar to the 
38% (n=72) of notifications reported in 2013 and 
maintains the large reduction in notifications in 
this age group observed following the introduction 
of the 13vPCV to the NIP.

In Indigenous adults aged 50 years or over, there 
were 54 notifications, with serotype 3 (n=6) 

being the most frequently reported serotype. In 
non-Indigenous adults aged 65 years or over, there 
were 502 notifications, with serotype 3 (n=51) and 
serotype 22F (n=51) being the most frequently 
reported. Both serotypes 3 and 22F are included 
in the 23vPPV.

In 2014, 57% (n=31) of notifications in Indigenous 
peoples aged 50 years or over, and 55% (n=278) of 
notifications in non-Indigenous Australians aged 
65 years or over, were a result of a serotype included 
in 23vPPV. This continues a general downward 
trend observed in both these adult population 
groups in recent years. The 13 serotypes included 
in the 13vPCV are also included in the 23vPPV 
and the downward trend in notifications caused by 
serotypes included in the 23vPPV is likely to be a 
result of the herd immunity effect afforded to them 
by the vaccination of infants with 13vPCV.

Enhanced surveillance data sets

Enhanced data are available for IPD notifications. 
Further analyses, including risk factors and anti-
biotic susceptibilities can be found in annual and 
quarterly IPD surveillance report series published 
regularly in CDI. In addition, a subset of IPD 
notification data, including serotype, age, sex, 
Indigenous status, clinical categories and vaccina-
tion history are publicly available in the NNDSS 
IPD Public Dataset (http://www.health.gov.au/
internet/main/publishing.nsf/Content/cda-surveil-
nndss-ipd-reports.htm).

Measles

•	 Measles is no longer endemic in Australia.

•	 In 2014, there were 340 notified cases of mea-
sles, representing a national notification rate of 
1.4 per 100,000 population.

•	 Seventy-five per cent of cases were either 
imported or import-related.

•	 The largest outbreak of measles in 2014 con-
sisted of 29 cases and lasted approximately 
7 weeks.

Measles is a highly infectious acute viral illness, 
caused by the measles virus, which is spread by 
respiratory secretions, including aerosol transmis-
sion.80 Initial symptoms last 2 to 4 days and are 
characterised by fever and malaise, followed by a 
cough, coryza and conjunctivitis. It is usually fol-
lowed by a red blotchy rash, which typically begins 
on the face, and then becomes generalised. Measles 
is often a severe disease with complications more 
common in the chronically ill, including otitis 
media, pneumonia, diarrhoea and acute encepha-

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-ipd-reports.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-ipd-reports.htm
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litis.81 Subacute sclerosing panencephalitis is a late, 
rare (approximately 1 in 100,000 cases) complica-
tion of measles caused by persistent infection and 
is always fatal.32 Complications are more common 
in children under 5 years of age and in adults over 
20 years of age.82

Epidemiological situation in 2014

In 2014, there were 340 notifications of measles. 
This represents a notification rate of 1.4 per 
100,000 population, which was 2.3 times the mean 
of the previous 5 years (n=146) and an increase of 
110% compared with 2013 (n=162) (Figure 61). In 

2014, cases of measles occurred in all states and ter-
ritories, with the 23% of cases occurring in Victoria 
(n=77) (Figure 62).

In temperate climates and where measles trans-
mission remains endemic, the majority of cases 
usually occur in late winter to early spring.83 In 
Australia, this seasonal pattern is no longer evident 
(Figure 62).

Age and sex distribution

The majority of notified measles cases were male 
(59%, n=199) in 2014. There was a wide variation 
in the male to female rate ratio across the age groups 
with the most notable difference in the 20–24 years 
and 30–34 years age groups, where there were 
2 times as many males as females (Figure 63).

In 2014, age at diagnosis ranged from 0–64 years, 
with a median age of 19 years. Compared with 
2013, notification rates increased in all age groups 
in 2014. Consistent with recent years, infants less 
than 1 year of age had the highest age specific rate 
(10.7 per 100,000). Rates have remained below 
2.5 per 100,000 in all age groups between 2009 and 
2014, with the exception of the less than 1 year age 
group in 2011, 2012 and 2014 and the 10–19 years 
age group in 2014 (Figure 64).

Forty-nine cases occurred in those born between 
1978 and 1982 (32–36 years old in 2014), a cohort 
previously identified as susceptible to measles 

Figure 61: Notifications and notification rate 
for measles, Australia, 1998 to 2014, by year
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Figure 62: Notifications of measles, Australia, 2009 to 2014, by month, year and state or 
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infection.84 Four cases were born before 1966, 
a cohort that is considered to have high levels of 
natural immunity.85

Vaccination status

Two doses of the measles containing vaccine are 
recommended for all persons born during or 
after 1966. Of the 340 cases notified in 2014, 90% 
(n=305) were born after 1965 or were 12 months of 
age or older and therefore eligible for at least 1 dose 
of a measles-containing vaccine. Eighty-three per 
cent (n=252) of cases eligible for vaccination were 
either not vaccinated (42%, 127/305) or of unknown 
vaccination status (41%, 125/305). Of the remaining 
17% (n=53) who were vaccinated, 11 had received 
the full course of 2 doses of a measles-containing 
vaccine and 42 were partially vaccinated with 
1 dose (Figure 65). Young children and adolescents 
between 5 and 19 years of age accounted for 61% 
(77/127) of all unvaccinated cases. In 2014, 28% 

(25/88) of cases less than 15  years of age were 
reported as of unknown vaccination, in contrast to 
46% (100/217) of cases 15 years or over (Figure 65).

The measles-mumps-rubella (MMR) vaccine 
induces long term measles immunity in 95% of 
recipients after a single dose and 99% of recipients 
after the second dose.32

Indigenous status

Indigenous status was completed for 96% of cases 
in 2014 (n=327), an increase in completeness 
compared with the 93% of cases in 2013. Of the 
cases reported in 2014, 3% (n=11) were reported as 
Indigenous.

Source of infection and outbreaks

Seventy-five per cent of cases in 2014 were either 
imported (n=140) or import-related (n=115) with 
the remaining 25% (n=85) of unknown source 
(Figure 66). Of the imported cases, 64% (90/140) 
were from the WHO Western Pacific Region, with 
the majority of cases imported from the Philippines 
(n=50) followed by Papua New Guinea (n=20) 
and Vietnam (n=13). Of the remaining imported 
cases, 43 were imported from the WHO South 
East Asia Region, 2 from the WHO European 
Region and 1 from the African Region.

There were 42 clusters of 2 or more epidemiologi-
cally linked cases (outbreaks) in 2014 accounting 
for 60% (n=204) of all cases. The remaining cases 
comprised sporadic imported cases (n=98) and 
sporadic cases acquired in Australia of unknown 
source (n=38). Seventy-eight per cent of clusters 
were import related (33/42). There were 9 clusters 
of locally acquired cases of unknown source, 
which occurred in 6 separate states or territories 

Figure 65: Notifications of measles, 
Australia, 2014, by age group and 
vaccination status
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Figure 64: Notification rate for measles, 
Australia, 2009 to 2014, by year and selected 
age groups
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Figure 63: Notification rate for measles, 
Australia, 2014, by age group and sex
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Figure 66: Notifications of measles, 
Australia, 2014, by week and source of 
infection
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including Western Australia, 1 cluster of 5 cases; 
New South Wales, 3 clusters – 1 of 2 cases, 1 of 
3 cases and another of 7 cases; Queensland, 1 clus-
ter of 8 cases; the Australian Capital Territory, 
1  cluster of 4  cases; The Northern Territory, 
1 cluster of 3 cases; Victoria, 1 cluster of 11 cases; 
and 1  cluster of 6 cases involving both Victoria 
and the Northern Territory.

Transmission was interrupted quickly in all out-
breaks in 2014. The median outbreak duration 
was 14 days (range 0 to 72 days) between the onset 
of symptoms in the index and the last case. The 
median generations of transmission 86 was 1 (range 
0 to 7). Thirty-nine of 42 clusters had fewer than 
10 cases with a median of 3 cases (range 2 to 9). 
Of the 3 outbreaks with 10 or more cases, 2 were 
import related and all were genotyped as B3. The 
largest of these outbreaks comprised 29 cases and 
occurred principally in the Northern Territory 
(n=28), with 1 linked case in a resident of Western 
Australia. This outbreak commenced in mid-
January, lasted approximately 7 weeks, included 
5 generations of transmission and was associated 
with an imported case from Singapore.

Microbiological trends

Genotyping data were available for 41 clusters with 
2 or more linked cases in 2014. Genotype B3 was 
associated with 22 separate clusters (n=126 cases), 
D8 with 11 clusters (n=47 cases), D9 with 4 clusters 
(n=14 cases) and H1 with 4 clusters (n=14 cases). 
Of the 136 sporadic cases 84% (n=114) were geno-
typed.

Imported genotypes varied by WHO region. 
In 2014, there was 1 B3 importation from the 
African Region and 2 separate D8 importations 
from the European Region. Multiple genotypes 

were imported from the South East Asia Region 
(B3, D8, D9, H1 and G3) and the Western Pacific 
Region (B3, D8, D9 and H1).

Discussion

The increasing prevalence of measles in some parts 
of the world, and the continued circulation of the 
virus in countries of close geographical proximity 
to Australia, will result in a continual source of 
imported virus in Australia. This was particularly 
the case in 2014 with 157 separate importations 
occurring. Despite this large number of importa-
tions in 2014, the majority were sporadic (n=98) 
and did not lead to local transmission.

Evidence suggests that endemic measles has been 
eliminated from Australia, since at least 2005,83 
and this was verified by the WHO in 2014.87 In 
2014, none of the outbreaks persisted for more 
than 12 months and there was no evidence of a 
single genotype continuously circulating. Ongoing 
evidence of high population immunity was dem-
onstrated by the short duration and small number 
of cases in the majority of outbreaks.

Due to the highly infectious nature of measles, 
local transmission and outbreaks will continue 
to occur in Australia, mostly among susceptible 
contacts of non-immune travellers from countries 
where measles remains prevalent.

Mumps

•	 There were 190 cases of mumps reported in 
2014.

•	 Since 2009, the notification rate of mumps has 
remained below 1.0 per 100,000 population.

Mumps is an acute viral illness caused by the mumps 
virus. Transmission is usually by respiratory secre-
tions, including aerosol transmission, or by direct 
contact with saliva. Asymptomatic infections occur 
in one-third of cases. Symptomatic disease ranges 
from mild upper respiratory tract infections to 
systemic involvement. The characteristic bilateral, 
or occasionally unilateral, parotid swelling occurs 
in 60% to 70% of clinical cases, however, a high 
proportion have non-specific symptoms including 
fever, headache, malaise, myalgia and anorexia.88 
Mumps encephalitis has been estimated to occur 
in 1 to 2 per 10,000 cases, with a case fatality rate 
of around 1%.22

Epidemiological situation in 2014

In 2014, there were 190 notifications of mumps, 
which was a 13% decrease compared with the 
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218 cases reported in 2013 and a ratio of 1.1 com-
pared with the 5-year mean (n=167). Since 2009, 
the national notification rate of mumps has 
remained below 1.0 per 100,000, ranging from 
0.4 per 100,000 in 2010 to 0.9 per 100,000 in 2012 
and 2013, and 0.8 per 100,000 in 2014. Cases of 
mumps were reported from all states and territories 
in 2014, with the highest rates occurring in South 
Australia and New South Wales (1.1 per 100,000 
each) (Figure 67).

Place of acquisition was complete for 54% (n=102) 
of cases in 2014, of which 25% (25/102) were 
imported from overseas: 13 from Asia, 4 from 
Africa, 4 from the Americas, 2 from Europe and 
1 each from the Middle East and New Zealand. 
The remaining 77 cases were reported as locally 
acquired in Australia.

Age and sex distribution

In 2014, just over half of all of notified mumps cases 
were reported in males (52%, n=98) and persons 
under the age of 40 years (67%, n=128) (Figure 68). 
The highest number of notifications for males 
occurred in the 0–4 years age group with 13 cases, 
while for females notifications were highest in the 
35–39 years age group with 11 cases. Consistent 
with recent years, adults in the 30–39 years age 
group had the highest rates of infection (1.4 per 
100,000) (Figure 69). Since 2010, there has been a 
steady increase in age-specific rates across all age 
groups. This is particularly evident in the 1–4 years 
age group rates, which have increased from 0.3 per 
100,000 in 2010 to 1.1 per 100,000 in 2014.

Figure 69: Notification rate for mumps, 
Australia, 2009 to 2014, by year and selected 
age groups
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Figure 68: Notifications of mumps, 
Australia, 2014, by age group and sex
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Figure 67: Notifications of mumps, Australia, 2009 to 2014, by month, year and state or 
territory
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Indigenous status

Indigenous status was reported for 77% (n=147) 
of notified mumps cases in 2014. This is higher 
than the mean completeness of the previous 5 year 
period (64%, range 51% to 80%). Of the cases with 
a known Indigenous status, 3 (2%) were reported 
as Indigenous. The proportion of mumps notifica-
tions reported as Indigenous has remained below 
5% since 2010.

Vaccination status

The mumps vaccine was first funded on the NIP 
schedule in 1982 for infants at 12 months of age, 
with people born after 1980 eligible for at least 
1 dose of a mumps containing vaccine. Of the 
190 cases notified in 2014, 49% (n=94) were eligi-
ble for at least 1 dose of a publicly funded mumps-
containing vaccine. Of these, 17% (16/94) were 
unvaccinated and 38% (36/94) were of unknown 
vaccination status, 23% (22/94) were fully vac-
cinated, having received 2 doses of a mumps 
containing vaccine and 15% (14/94) were partially 
vaccinated with 1 dose of a mumps containing vac-
cine. Six cases were reported as vaccinated but had 
no dose information provided.

The mumps component of the MMR vaccine is 
considered to be the least effective of the 3 compo-
nents with the reported 1 dose vaccine effectiveness 
varying between 60% and 90%.89–91 While protec-
tion is greater in 2-dose vaccine recipients, recent 
outbreaks have been reported in 2-dose recipients, 
particularly young adults who received their vac-
cines more than 10 years previously.92,93 Reduced 
effectiveness of the mumps vaccine over time may 
partially account for the proportion of vaccinated 
cases notified and contribute to mumps outbreaks 
in older vaccinated populations.94

Outbreaks

The outbreak reference field was completed for 6% 
(n=11) of cases in 2014. There were 3 outbreaks of 
2 or more epidemiologically linked cases reported, 
of which, 2 were import related, 1 in Western 
Australia consisting of 3 cases, and 1 in South 
Australia consisting of 5 cases. The third outbreak 
comprised of 2 locally acquired cases in Western 
Australia.

Pertussis

•	 Pertussis remains highly prevalent in Australia.

•	 In 2014, there were 11,863 cases of pertussis 
reported to the NNDSS.

•	 National notifications continued to decline in 
2014 and were the lowest level since 2007.

•	 In 2014, children under 15 years of age had 
a notification rate 2.4 times higher than those 
15 years of age or over.

Pertussis, commonly known as whooping cough, 
is a highly infectious acute respiratory disease 
caused by the bacteria Bordetella pertussis. Spread 
by respiratory droplets, infection is often character-
ised by paroxysmal cough with inspiratory whoop, 
which is frequently seen among unvaccinated 
children but uncommon in individuals who have 
acquired some immunity through vaccination or 
infection.95 The highest risk of infection and severe 
morbidity from pertussis occurs in infants who 
are too young to have received at least 2 doses of 
a pertussis-containing vaccine.32 Complications 
include pneumonia, atelectasis, seizures, encepha-
lopathy, and hernias, with pneumonia as the most 
common cause of death.22

Epidemiological situation in 2014

In 2014, pertussis notifications were at their low-
est levels since 2007 and continued to display a 
downwards trend since reaching a peak in 2011, 
at the height of the most recent epidemic period, 
2008 to 2012. There were 11,863 notifications of 
pertussis, which was a 4% decrease in notified 
cases compared with 2013 (n=12,362) and 51% less 
than in 2012 (n=24,101) (Figure 70). There were 
2 pertussis related deaths reported. Both of these 
cases were reported as unvaccinated, with 1 case 
aged 7 months and the other 85 years.

In 2014, all jurisdictional specific rates had 
returned to pre-epidemic levels with rates remain-
ing below 90 per 100,000 population. Compared 
with 2013, rates declined in all jurisdictions except 
New South Wales, Victoria and Western Australia 
(Figure 71). Rates in Victoria increased from 51 per 
100,000 in 2013 to 81 per 100,000 in 2014, in New 
South Wales from 32 per 100,000 in 2013 to 42 per 
100,000 in 2014 and in Western Australia from 
65 per 100,000 in 2013 to 68 per 100,000 in 2014.

Age and sex distribution

Males accounted for 56% (n=6,657) of cases in 
2014 and had higher rates across all age groups 
from 10 years of age (Figure 72). The highest noti-
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fication rate in both males and females occurred 
in the 10–14 years age group at 126 and 117 per 
100,000 respectively.

In 2014, children less than 15 years of age repre-
sented 37% (n=4,407) of notifications and had a 
notification rate (100 per 100,000) 2.6 times higher 
compared with those 15 years of age or over (36 per 
100,000). After reaching a peak in 2011 rates in 
children less than 15 years of age have declined 
steeply, with the ratio of cases under 15 years 
compared with those over 15 years falling from 
3.7 in 2011 to 2.7 in 2014. The highest age specific 

rates in 2014 occurred in the 10–14 years age group 
(122 per 100,000), which was higher than the rates 
reported in 2013 (111 per 100,000) (Figure 73).

Vaccination status

The NIP schedule in 2014 included a primary 
course of 3 doses of vaccine at 2, 4, and 6 months 
of age, with additional booster doses provided at 
4 years of age and between 10 and 15 years of age.32

Figure 72: Notification rate for pertussis 
Australia, 2014, by age group* and sex†
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*	 Excludes 16 cases reported without age.
†	 Excludes 5 cases reported without sex.

Figure 71: Notification rate for pertussis, 
Australia, 2009 to 2014, by year and state or 
territory
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Figure 70: Notifications of pertussis, Australia, 2009 to 2014, by month, year and state or 
territory
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In order to determine the vaccination status of 
cases, public health follow-up is required. As per 
the pertussis national guidelines for public health 
units,96 jurisdictions prioritise case follow-up to 
those less than 5 years of age. During 2014, those 
aged less than 5 years accounted for 9% (n=1,117) 
of all notified cases, of which information about 
vaccination status was available for 89% (n=992).

Of the children eligible to receive a pertussis-con-
taining vaccine in 2014, 33% (n=255) of cases had 
received the full primary course of 3 doses and 22% 
(n=34) had received the full scheduled course of 
4 doses (Table 18). Fifty-nine per cent (n=636) of 
eligible cases less than 5 years of age had received 
at least 2 doses of a pertussis-containing vaccine 
in 2014.

Pertussis vaccine effectiveness among Australian 
children has been estimated to range from 82% to 

89% with the lower figure representing the cohort 
of children who would not have been eligible for the 
18-month booster dose, which was removed from 
the NIP in 2003.97 Immunity to disease decreases 
over time post-vaccination, with estimates of 
protection remaining for 4 to 12 years.98–100 While 
pertussis can affect people of any age, infants are 
at highest risk of more severe disease as adequate 
immunity is not achieved through infant vaccina-
tion until receiving at least the second vaccine dose 
at 4 months of age.101

Discussion

Epidemics of pertussis have historically occurred 
at regular intervals of approximately 4 years on a 
background of endemic circulation in Australia, 
with the most recent epidemic peaking in 2011. 
In 2014, all jurisdictions reported pertussis activity 
consistent with pre-epidemic levels and national 
rates were at their lowest since 2007. However 
nationally, an increasing trend was evident from 
mid-2014, which was driven by a significant 
increase in pertussis activity in New South Wales 
and Victoria and a return to epidemic level activity 
in 2015 would not be unexpected.

All jurisdictions, except for the Northern Territory, 
ceased their respective cocooning programs in 
2012, which included various combinations of 
providing free booster vaccinations to mothers and 
carers of infants.

Poliomyelitis

•	 There were no notifications of poliomyelitis in 
2014.

•	 Australia, along with the Western Pacific 
Region, remains poliomyelitis free.

Figure 73: Notification rates for pertussis, 
Australia, 2009 to 2014, by year and selected 
age groups*
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*	 Excludes 16 cases reported without age.

Table 18: Notifications of pertussis in children aged 0 to 5 years, Australia, 2014, by age group 
and number of vaccine doses

Age group

Number of vaccine doses 

Unknown Total0 1 2 3 4
Less than 6 weeks of age 
(not eligible for vaccination)

25 0 0 0 0 14 39

6 weeks to <4 months 
(eligible for 1 dose of vaccine)

14 67 3 0 0 14 98

4 to < 6 months 
(eligible for 2 doses of vaccine)

3 23 27 0 0 3 56

6 months to < 4 years 
(eligible for 3 doses of vaccine)

61 125 250 255 5 73 769

4 to 5 years 
(eligible for 4 doses of vaccine)

18 20 51 11 34 21 155

Total 121 235 331 266 39 125 1,117
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Poliomyelitis is an acute illness following gastroin-
testinal infection by 1 of the 3 types of poliovirus. 
Transmission occurs primarily from person-to-
person via the faecal-oral route. In most cases 
poliovirus infection is not symptomatic but, in less 
than 1% of cases the virus may invade the nervous 
system and cause acute flaccid paralysis (AFP).22

Epidemiological situation in 2014

In 2014, there were no notifications of poliomy-
elitis. Australia, along with the Western Pacific 
Region, remains poliomyelitis free.

Poliovirus infection, both paralytic (poliomy-
elitis) and non-paralytic, is a notifiable disease in 
Australia. Clinical and laboratory investigation is 
conducted for cases involving patients of any age 
with a clinical suspicion of poliomyelitis, following 
the WHO protocol, which focuses on investigat-
ing cases of AFP in children under 15 years of age. 
The WHO target for AFP surveillance in a polio 
free country is 1 case of AFP per 100,000 children 
less than 15 years of age. Australia has achieved 
this surveillance target since 2008. However, the 
virological surveillance indicator of adequate stool 
specimen collection in 80% of AFP cases has never 
been met. More details can be found in the annual 
report series published in the CDI by the Australian 
Enterovirus Reference Laboratory who coordinate 
poliovirus surveillance activities in Australia.

Rubella and congenital rubella

•	 Rubella is a rare disease in Australia.

•	 Since 2003, rubella notifications have been 
less than 0.3 per 100,000.

•	 In 2014, there were 17 cases of rubella and no 
cases of congenital rubella syndrome reported.

Rubella is generally a mild and self-limiting infec-
tious disease caused by a rubella virus. It is spread 
from person-to-person through contact with res-
piratory secretions, including aerosol transmission. 
A rash, usually starting on the face before spreading 
across the body, may appear around 2 weeks after 
exposure to the virus and usually lasts for 3 days. 
Children usually show few or no constitutional 
symptoms of infection, but adults may experience 
1 to 5 days of early low grade symptoms, such as 
fever, malaise, headaches and mild head colds.22 
Clinically, rubella can be difficult to distinguish 
from other diseases that also cause febrile rash, 
such as measles, and is asymptomatic in up to 50% 
of cases.

Rubella infection in the first trimester of preg-
nancy can result in miscarriages, foetal deaths 

or stillbirths, and a collection of birth defects 
known as congenital rubella syndrome (CRS) in 
over 90% of cases.22,102 CRS can result in single or 
combined defects such as hearing impairment, 
eye abnormalities (including retinopathy, cataract 
and microphthalmia) congenital glaucoma, micro-
cephaly, meningoencephalitis, development delay, 
purpura, jaundice radiolucent bone disease and 
congenital heart disease.

Epidemiological situation in 2014

In 2014, there were 17 cases of rubella reported, 
representing a rate of 0.1 per 100,000. While this 
was consistent with the low rates of this disease 
experienced since 2003, it was a marked decline 
from the peak rate of more than 7.5 per 100,000 
in 1997 (Figure 74). Cases were reported from all 
states except Tasmania. No cases were reported 
from the Australian Capital Territory or the 
Northern Territory. There were no cases of CRS 
reported in 2014.

Age and sex distribution

In 2014, the majority of notified rubella cases were 
female (65%, n=11), of which 64% (7) were of child 
bearing age (15–44 years of age) (Figure 75). The 
median age of cases was 35 years, with a range of 
7–56 years. Consistent with previous years, the 
majority of cases (82%, 14/17) occurred among 
adults over the age of 20 years (Figure 75), and 
age-specific rates remained below 0.7 per 100,000 
across all age groups (Figure 76).

Vaccination status

Rubella vaccine is provided in the combined MMR 
or measles-mumps-rubella-varicella vaccine, and 
in 2014 was provided under the NIP schedule at 

Figure 74: Notification rate for rubella, 
Australia, 1997 to 2014, by year
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12 months and 18 months of age. A dose at 4 years 
of age was also recommended for those who did 
not receive the second dose at 18 months of age.32

Of the 17 cases notified in 2014, 4 were reported 
as vaccinated; 1 fully vaccinated, receiving 2 doses 
of a rubella-containing vaccine; 1 as partially vac-
cinated, receiving 1 dose; and 2 reported as vac-
cinated with no dose information provided. Two 
were reported as not vaccinated and the remaining 
11 were of unknown vaccinations status.

The primary aim of immunisation against rubella 
is to prevent cases of CRS.103 Two doses of a 
rubella-containing vaccine are recommended for 
all non-immune persons born during or since 1966 
and who are greater than 18 months of age.

Discussion

Evidence suggests that endemic rubella is well 
controlled in Australia. A marked decline in 

rubella notifications since 2003 has seen rates in 
Australia remain well below the 1.0 per 100,000 
population WHO goal indicative of rubella con-
trol.104 The increasing trend in age of notifications 
likely reflects the declining rates of rubella among 
children since routine MMR immunisation was 
implemented and the subsequent achievement 
of high 2 dose coverage. Males, historically more 
susceptible as universal vaccination was not intro-
duced until 1989, no longer appear to be at greater 
risk of infection compared with females.

CRS is rare in Australia and in recent years has 
mainly occurred among infants of women who 
were born overseas.105

Tetanus

•	 Cases of tetanus are uncommon in Australia.

•	 Cases generally occur in older, unvaccinated 
people or in those who have not received a 
booster vaccination in the last 10 years.

•	 In 2014, there were 3 cases of tetanus and no 
deaths reported.

Tetanus is an acute, often fatal, disease caused by 
the toxin produced by the bacterium Clostridium 
tetani. C. tetani spores usually enter the body 
through contamination of a wound with manured 
soil. 22 The neurotoxin acts on the central nerv-
ous system to cause muscle rigidity with painful 
spasms. Generalised tetanus, the most common 
form of the disease, is characterised by increased 
muscle tone and generalised spasms. The disease 
usually occurs after an incubation period of 3 to 
21 days (ranging from 1 day to several months), 
with a median time of onset at 10 days post injury. 
In Australia, tetanus is rare occurring primarily 
in older adults who have never been vaccinated 
or have not received a booster dose in the past 
10 years. A high level of diagnostic awareness of 
tetanus is important in the elderly, as most deaths 
occur in people over 70 years of age, especially 
females, and may be associated with an apparent 
minor injury.106

Epidemiological situation in 2014

In 2014, there were 3 notifications of tetanus 
(Figure 77). This was consistent with the low 
number of this disease notified in recent years. 
All cases were adult males 30 years of age or over. 
Place of acquisition was reported for all cases, with 
1 case reported to have acquired their infection in 
Italy and 2 in Australia. There were no reported 
deaths due to tetanus in 2014.

Figure 75: Notifications of rubella, Australia, 
2014, by age group and sex
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Figure 76: Notification rate for rubella, 
Australia, 2009 to 2014, by year and selected 
age groups
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Vaccination status

The NIP schedule in 2014 recommends a primary 
course of tetanus vaccination including 3 doses 
provided at 2, 4, and 6 months of age. Two booster 
doses are provided at 4 years and between 10 and 
15 years delivered through school based programs. 
Booster doses are additionally recommended for all 
adults at the age of 50 years who have not received 
1 in the previous 10 years.32

Of the 3 cases notified in 2014, 2 were reported as 
not vaccinated and 1 was of unknown vaccination 
status.

Complete immunisation induces protection that 
lasts throughout childhood but by middle age, 
50% of vaccine recipients have low or undetectable 
levels of antibodies. Tetanus is however uncom-
mon in people who have received 4 or more doses 
of a tetanus-containing vaccine, and in those who 
received their last dose within 10 years.105

Varicella zoster virus

•	 In 2014, there were 19,658 cases of varicella 
zoster virus infection reported, an increase of 
16% from 2013.

•	 Of these, 62% were unspecified VZV infection, 
28% were shingles and 11% were chickenpox.

The VZV is a highly contagious member of the 
herpesvirus family and causes 2 distinct illnesses; 
chickenpox as the primary infection, and shingles 
(herpes zoster), which occurs following reactiva-
tion, often many years later, of latent virus in 
approximately 20% to 30% of all chickenpox cases. 
Shingles occurs more frequently among older 
adults (most commonly after 50 years of age) and 
in immunocompromised people.22

In 2006, the CDNA agreed 3 categories of VZV 
infection were nationally notifiable: chickenpox, 
shingles and varicella zoster virus unspecified. By 
2009, all jurisdictions were notifying VZV infec-
tions to the NNDSS against these 3 categories, 
except New South Wales, where VZV is not a 
notifiable disease.

The ability to categorise a VZV infection as chicken-
pox or shingles depends on follow-up to determine 
the clinical presentation of the case. The majority 
of VZV infections are reported as unspecified as 
follow-up does not occur (Table  5). Notification 
rates for chickenpox, shingles and VZV unspecified, 
including any comparisons made between jurisdic-
tions and age groups, should be interpreted with 
caution as they are affected by the varying levels of 
follow-up undertaken in each jurisdiction.

Epidemiological situation in 2014

In 2014, there were 19,658 VZV notifications 
from the 7 reporting jurisdictions. This was 
16% more than the total cases notified in 2013 
(n=16,986). Of the total VZV notifications in 
2014, 62% (n=12,097) were reported as unspeci-
fied VZV infection, 28% (n=5,471) as shingles 
and 12% (n=2,088) as chickenpox (Figure 78).

Varicella zoster virus (unspecified)

•	 In 2014, there were 12,097 cases of VZV 
unspecified reported, an increase of 10% from 
2013.

Figure 77: Notifications of tetanus, Australia, 
2003 to 2014, by year and state or territory
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Figure 78: Notifications of varicella zoster 
virus infection, 2014, Australia,* by age 
group†
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Epidemiological situation in 2014

In 2014, there were 12,097 cases of VZV unspecified 
infections reported, representing a notification rate 
of 76 per 100,000 population and a 10% increase 
in notifications compared with 2013 (n=10,983). 
The highest notification rate for VZV unspecified 
was reported from Queensland at 117 per 100,000 
(n=5,544) and the lowest from the Northern 
Territory at 3 per 100,000 (n=8) (Table 5).

Age and sex distribution

In 2014, the majority of VZV unspecified cases 
were reported in females (54%, n=6,518). Overall, 
females have a higher notification rate (81 cases per 
100,000) compared with males (70 per 100,000), 
which predominated across all ages except young 
children (under 10 years of age) and adults aged 
75 years or over (Figure 79). The highest age-spe-
cific rates for females occurred in the 85 years or 
over age group (151 per 100,000) and for males in 
the 75–79 years age group (161 per 100,000). The 
lowest age-specific rates occurred in the 0–4 years 
age group for both males and females.

Chickenpox

•	 In 2014, there were 2,088 cases of chickenpox 
reported to the NNDSS, a 2% decrease from 
2013 (n=2,127).

•	 Fifty-three per cent of notified chickenpox 
cases were male and 72% (n=1,501) occurred 
in children less than 14 years of age.

Chickenpox is a highly contagious infection 
spread by respiratory secretions, including aerosol 
transmission, or from the vesicle fluid of skin 
lesions from a patient with chickenpox or shingles 
infection. Chickenpox is usually a mild disease 
of childhood; however, complications occur in 
approximately 1%  of cases. It is more severe in 
adults, and in persons of any age who are immu-
nocompromised.32

Epidemiological situation in 2014

In 2014, there were 2,088 cases of chickenpox 
reported, representing a notification rate of 13 per 
100,000 population and a 2% decrease in the num-
ber of notifications compared with 2013 (n=2,127). 
The national notification rate of chickenpox has 
remained stable between 12 and 14 per 100,000 
since 2009. The highest notification rate for chick-
enpox was reported in the Northern Territory 
(42 per 100,000) (Table 5).

Age and sex distribution

In 2014, 53% (n=1,103) of notified chickenpox 
cases were male and 72% (n=1,501) occurred 
in children less than 14 years of age (Figure 80). 
Consistent with recent years, children under the 
age of 10 years had the highest notification rates 
in 2014. Rates were highest in the 5–9 years age 
group at 72 per 100,000. Compared with 2013, age-
group specific rates either declined or remained 
stable except for the 10–19 years age group which 
increased from 17 per 100,000 in 2013 to 20 per 
100,000 in 2014 (Figure 81).

Figure 79: Notification rate for varicella 
zoster virus unspecified, Australia,* 2014, by 
age group and sex†
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Figure 80: Notification rate for chickenpox, 
Australia,* 2014, by age group† and sex
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Vaccination

Routine use of a varicella containing-vaccine in 
children was first recommended in Australia in 
2003. In November 2005, the vaccine was funded 
under the NIP for all children at 18 months of age, 
with a school based catch-up program included for 
children 10 to 13 years of age with no history of 
disease or previous vaccination.

In 2014, the oldest cohort of children eligible for 
varicella vaccination at 18 months of age under 
the NIP would be 10 years of age. Of those eligi-
ble for vaccination (n=1,068), 41% (n=443) were 
vaccinated and 9% were unvaccinated (n=95) and 
the remaining 50% (n=530) were of unknown vac-
cinations status.

Shingles

•	 In 2014, there were 5,473 cases of shingles 
reported to the NNDSS, a 9% increase from 
2013.

•	 Fifty-six per cent of notified shingles cases were 
female and rates were highest in the older age 
groups.

Shingles occurs most commonly with increasing 
age, impaired immunity, and a history of chicken-
pox in the first year of life.32 Reactivation of VZV 
that causes shingles is thought to be due to a decline 
in cellular immunity to the virus. Shingles typically 
presents as a unilateral vesicular rash localised in a 
dermatomal distribution. Associated symptoms may 

include headache, photophobia, malaise, itching, 
tingling, or severe pain in the affected dermatome. 
In the majority of patients, shingles is an acute and 
self-limiting disease however, complications develop 
in approximately 30% of cases, the most common 
of which is chronic severe neuropathic pain or post 
herpetic neuralgia.22

A single dose of zoster vaccine is recommended for 
adults aged 60 years or over who have not previ-
ously received a dose of zoster vaccine. However, in 
2014 this vaccination was not yet funded through 
the NIP. 32

Epidemiological situation in 2014

In 2014, there were 5,473 cases of shingles reported, 
representing a notification rate of 34 per 100,000 
and a 9% increase compared with 2013 (n=5,038). 
The highest rate of shingles occurred in South 
Australia, (121 per 100,000) followed by the 
Northern Territory, (100 per 100,000) (Table 5).

Age and sex distribution

In 2014, 56% (n=3,052) of notified shingles cases 
were female. As expected, notification rates 
increased with age, with the highest rates occur-
ring in the 80 years or over age group across all 
reported years (Figure 82). Since 2009, rates in the 
adult age groups (greater than 20 years) have been 
rising, with the largest increase occurring in the 
70–79 years age group with a 98% increase in rates 
between 2009 and 2014 (Figure 83). Rates among 
children and adolescents have been more stable, 
remaining below 20 per 100,000 since 2009.

Figure 81: Notification rate for chickenpox, 
Australia,* 2009 to 2014, by year and 
selected age groups†
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Figure 82: Notification rate for shingles, 
Australia,* 2014, by age group and sex†
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Vectorborne diseases

Vectorborne diseases are infections transmitted 
by arthropods such as mosquitoes and ticks. A 
vectorborne disease may involve a simple transfer 
via the arthropod, or may involve replication 
of the disease-causing organism in the vector.22 
Vectorborne diseases of public health importance 
in Australia listed in this chapter are: arbovirus 
not elsewhere classified (NEC); Barmah Forest 
virus (BFV) infection; dengue virus (DENV) 
infection; Japanese encephalitis virus (JEV) infec-
tion; infections with the Kunjin lineage of West 
Nile virus (KUNV, which is probably limited to 
the Australian mainland or possibly Papua New 
Guinea), and other lineages of West Nile virus 
(WNV), malaria, Murray Valley encephalitis virus 
(MVEV) infection and Ross River virus (RRV) 
infection. Some vectorborne diseases, including 
yellow fever virus infection, plague and certain 
viral haemorrhagic fevers, are listed under quar-
antinable diseases. The National Arbovirus and 
Malaria Advisory Committee (NAMAC) provides 
expert technical advice on vectorborne diseases 
to the Australian Health Principal Protection 
Committee through CDNA.

Alphaviruses

Viruses in the genus Alphavirus that are notifiable 
in Australia are BFV and RRV. These viruses are 
unique to the Australasian region.107 Infection 
can cause a clinical illness, which is characterised 
by fever, rash and polyarthritis. The viruses are 
transmitted by numerous species of mosquito that 
breed in diverse environments.108 The alphavirus 

chikungunya was not nationally notifiable in 
2014, and thus not included in this annual report. 
However, it is notifiable in all states and territories 
except the Australian Capital Territory, and states 
and territories send information about cases to the 
Australian Government for national collation and 
analysis.109,110 Chikungunya virus infection was 
made nationally notifiable in January 2015.

The national case definitions for RRV and BFV 
currently require only a single IgM positive test to 
1 virus, in the absence of IgM to the other.111 False 
positive IgM diagnoses for BFV in particular are a 
known issue, thus it is unclear what proportion of 
notifications represent true cases. Importantly, the 
case definitions were reviewed by the CDWG and 
endorsed by CDNA. The revised case definitions 
were implemented on 1 January 2016.

Barmah Forest virus infection

•	 The number of notifications and the notifica-
tion rate decreased in 2014.

•	 Numbers and rates had previously increased 
in 2012 and 2013 due to false positive IgM 
diagnoses.

Epidemiological situation in 2014

In 2014, there were 741 notifications of BFV infec-
tion, representing a rate of 3.2 per 100,000. This 
compared with a 5-year mean of 2,155 notifications 
and a 5-year mean rate of 9.6 per 100,000. The 
number of notifications of BFV was dramatically 
decreased compared with 2013, when there were 
4,239 notifications, representing a rate of 18.3 per 
100,000 (Figure 84). This previous increase in 2013 
was considered likely to have been due to a high 
rate of false positive IgM test results produced by 
a commercial test kit in private laboratories, and 
which resulted in a recall of the affected kits in 
September 2013.112

Geographic distribution

Comparisons between regions are likely to be 
influenced by the accuracy of case-ascertainment, 
which may vary between jurisdictions due to dif-
ferences in reporting criteria and diagnostic tests 
used and seasonal trends vary between states 
and territories. More details are reported in the 
NAMAC annual reports.110 More than half of all 
BFV notifications in 2014 were from Queensland 
(64%, 473) and population rates were highest in 
the Northern Territory (12.3 per 100,000) and 
Queensland (10.0 per 100,000). These rates were 
less than half the 5-year mean, with rate ratios of 
0.2 and 0.5 respectively for the Northern Territory 

Figure 83: Notification rate for shingles, 
Australia,* 2009 to 2014, by year and 
selected age groups†
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and Queensland for 2014 compared with the 
5-year mean rate, noting that the 5-year mean rate 
is strongly affected by the increase between late 
2012 and late 2013.

Age and sex distribution

In 2014, BFV infection was most frequently 
notified in people aged between 40 and 54 years 
(median 47 years, range 3 to 92 years). Age and sex 
specific rates were highest among females in the 
40–44 and 50–54 years age groups (Figure 85). In 
2014, 54% (403) of cases were female and rates were 
higher in females overall than in males (3.4 and 
2.9 per 100,000 respectively).

Seasonality

Peak incidence of BFV could be expected to 
occur during the warmer months (or during wet-
ter months in northern areas of Australia) when 
mosquito numbers are high. However, seasonal-
ity of notifications is less marked than expected 
(Figure 84), and a high proportion of interseasonal 
notifications are thought to be due to false posi-
tive diagnoses. Peak notification of BFV in 2014 
was between January and April, with 57% (422) of 
notifications being during this period, a stronger 
seasonality than observed between 2009 and 2012 
(45%, 4,898/10,775) and 2013 (47% 1,998/4,239).

Discussion

The previously reported dramatic increase due to 
false positive IgM diagnoses declined in late 2013. 
In addition to the withdrawal of some affected 
batches of the test kit, the widely acknowledged 
unreliability of the IgM test kit may have led to 
a sustained decline in testing for BFV infection 
in private laboratories, which may not have an 
alternative diagnostic method to the IgM test kits. 
On recommendation from NAMAC, the CDWG 
undertook a review of the surveillance case defi-
nitions for BFV infection and for RRV infection. 
The CDNA surveillance case definition for BFV 
in 2014 allowed for confirmation based on a sin-
gle positive IgM, in the absence of IgM to other 
alphaviruses. Under the revised case definition, a 
single IgM positive result will no longer constitute 

Figure 84: Notifications of Barmah Forest virus infection, Australia, 2009 to 2014, by month 
and year and state or territory
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Figure 85: Notification rates for Barmah 
Forest virus, 2014 and 2009 to 2013, by age 
group and sex
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laboratory evidence for infection, and where a 
single result is IgM and IgG positive, it may be 
notified as a probable case. A confirmed case will 
require IgG seroconversion or a significant increase 
in IgG antibody level (e.g. 4-fold or greater rise in 
titre). There is currently no plan to undertake a 
retrospective revision of notifications to apply the 
new case definitions because there is insufficient 
information on the diagnosis method information 
available in NNDSS. Therefore, the historical 
data prior to the upcoming change of case defini-
tion will continue to be considered unreliable. 
The new case definition was implemented from 
1 January 2016.111

Ross River virus infection

•	 Notifications of RRV infections were similar to 
the 5-year mean.

Epidemiological situation in 2014

In 2014, there were 5,316 notifications of RRV, rep-
resenting a rate of 22.6 per 100,000. This compares 
with a 5-year mean of 4801.0 cases and a 5-year 
mean rate of 21.5 per 100,000.

Geographic distribution

In 2014, similar to previous years, nearly half of 
all RRV infections were from Queensland (44%, 
2,344), representing a rate of 49.6 per 100,000), 
but population rates were highest in the Northern 
Territory (168.4 per 100,000).

Age and sex distribution

RRV was most frequently reported in adults aged 
in their 30s or 40s (median 44 years, range 1 to 
98  years), similar to previous years. Rates were 
similar in females and males (rates of 24.9 and 
20.4 per 100,000 respectively for a rate ratio of 1.2), 
similar to previous years. In 2014, age specific rates 
were highest among females in the 35–49 years 
age group, and males in the 35–44 years age group 
(Figure 86).

Seasonality

The peak notification for RRV in 2014 was between 
January and April (Figure 87), and 39% (2,077) 
of cases were diagnosed during these months. 
Between 2009 and 2012, 58% (11,358/19,689) of 
notifications were between January and April, 
indicating that in 2014, similar to 2013,37 the pro-
portion of inter-seasonal notifications was higher 
than in previous years. It is important to note 
that seasonal trends vary between and within 
states and territories according to differences in 

mosquito vectors, hosts and climate. In addition, 
comparisons between regions are likely to be 
influenced by the accuracy of case-ascertainment, 
which may vary between jurisdictions because of 
some differences in reporting criteria and also 
quality of diagnostic tests used, with false positive 
IgMs a long term issue.113,114

Discussion

The CDNA surveillance case definition for RRV 
in 2014 allowed for confirmation based on a sin-
gle positive IgM, in the absence of IgM to other 
alphaviruses, and there have been differences 
in laboratory and notification practices. Similar 
to BFV, there has been a widely acknowledged 
unreliability of diagnosis based on IgM-only, 
particularly during the off-season.114 As mentioned 
under BFV, the case definition was reviewed by 
the CDWG. Under a revised definition a con-
firmed case requires IgG seroconversion or a sig-
nificant increase in IgG antibody level (e.g. 4-fold 
or greater rise in titre). The revised definition was 
implemented on 1 January 2016.

Flaviviruses

No specific treatment is available for infections 
with the flaviviruses DENV, WNV/KUNV, 
MVEV or JEV and care is largely supportive. A 
vaccine is available to prevent JEV infection32 and 
YFV infection, but there are no vaccines currently 
for DENV, MVEV or KUNV infection.

Infection with MVEV, KUNV or JEV is usually 
asymptomatic or produces a non-specific illness, 
but a small percentage of cases progress to enceph-
alomyelitis of variable severity. Culex annulirostris 
is the major vector of MVEV, JEV and KUNV 
while Aedes aegypti is the major vector of DENV 
in Australia.

Figure 86: Notification rates for Ross River 
virus, Australia, 2014, by age group and sex
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The clinical illness for DENV infection illness is 
characterised by mild to severe febrile illness with 
fever, headache, muscle/joint pain and sometimes 
a rash. A minority of cases progress to severe 
dengue with haemorrhage and shock. DENV has 
4 serotypes, each containing numerous genotypes. 
The serotypes isolated from returning travellers 
(and thus involved in local outbreaks) vary by year 
and geographical region. Infection with 1 serotype 
probably confers lifelong immunity to that sero-
type,22 but subsequent infection with a different 
serotype is 1 factor thought to increase the risk of 
severe outcomes, along with the infecting serotype 
and genotype, and host factors.22,115–117

Arbovirus NEC /Flavivirus unspecified

•	 There were 28 of notifications arbovirus NEC 
in 2014.

Unspecified flavivirus infections are reported 
under arbovirus NEC. From 2015, arbovirus NEC 
has been renamed flavivirus unspecified.

Epidemiological situation in 2014

In 2014, there were 28 notifications of arbovirus 
NEC, compared with an average of 12.0 dur-
ing the previous 5 years. Most notifications were 
from Queensland (22), with 5 from New South 
Wales and 1 from Victoria. These notifications 
comprised Kokobera (1 cases) and Zika virus 

(ZIKV) infection and probable ZIKV infection 
(16 cases) and 11 other notifications for which the 
infecting flavivirus could not be determined or was 
not supplied (Table 19). Of particular note were 
the 11 ZIKV and 1 probable ZIKV infections in 
March and April acquired in the Cook Islands and 
1 in February acquired in Samoa. The first report 
of an outbreak of ZIKV in the South Pacific was 
through PacNet118 in February 2013, and reported 
in the Cook Islands. Outbreaks were later reported 
in New Caledonia and French Polynesia and these 
continued to mid 2014.

Information about the country of acquisition was 
available for 93% of cases (26) and all of these were 
acquired overseas (Table 19).

The median age of cases was 39 years (range 18 to 
79 years) and 46% of cases (13).

Dengue virus infection

•	 There was a continuing increase in the number 
of overseas acquired cases.

•	 There were 186 cases acquired in Australia 
in 2014, all of them acquired in North 
Queensland.

Local transmission of DENV in Australia is nor-
mally restricted to areas of northern Queensland 
where the key mosquito vector, Ae. aegypti is 

Figure 87: Notifications of Ross River virus, Australia, 2009 to 2014, by month and year and 
state or territory
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present.119 DENV is not endemic in North 
Queensland, but local transmission can occur 
upon introduction of the virus to the mosquito 
vector by a viraemic tourist or a resident returning 
from a dengue-affected area overseas.120

Epidemiological situation in 2014

There were 1,716 notifications of DENV infec-
tion in 2014, which was 1.3 times the 5-year mean 
of 1,366.4 notifications. Most infections were 
known to have been acquired overseas (n=1,520) 
(Figure 88). There were 186 infections acquired in 
Australia. For 10 cases, no information was sup-
plied on the place of acquisition.

Geographic distribution

More than 99% (1,706) of notifications in 2014 
contained complete information on the place of 
acquisition. Overseas acquired infections com-
prised 89% of notifications (1,520) (Table 20). 
The number of overseas-acquired infections was 
slightly lower than in 2013 (n=1,596), which was 
the largest number ever reported (Table 21).

Cases acquired in Indonesia continue to account 
for the largest number and proportion of all noti-
fications, accounting for 53% (811/1,520) of all 
overseas-acquired cases in 2014 (Table 21). This 
was similar to the percentage in 2012 and 2013. 
The serotype of DENV infections acquired in 

Indonesia, where known, was frequently serotype 
2 or 3 although data completeness for serotype was 
very low. Other frequently reported source coun-
tries in 2014 included Thailand, Fiji and Malaysia.

In Queensland, a single case of locally acquired 
DENV infection is considered an outbreak. All of 
the of the 186 locally acquired cases in 2014 were 
reported in NNDSS to have been associated with 
1 of the outbreaks of locally acquired infection 
in Queensland in 2014 and/or acquired in North 
Queensland and reported by other states or 
territories.

Table 19: Notifications of arbovirus NEC, Australia, 2014, by country of acquisition and 
infecting species

Country of acquisition

Virus species

TotalKokobera Zika
Zika 

(probable)* Unspecified
Australia 1 0 0 0 1
Central and West Africa, nfd 0 0 0 1 1
Cook Islands 0 10 1 1 12
Fiji 0 0 0 1 1
French Polynesia 0 1 0 0 1
Indonesia 0 0 0 2 2
Maldives 0 1 0 0 1
Papua New Guinea 0 0 0 2 2
Philippines 0 0 0 1 1
Samoa 0 1 0 0 1
Sub-Saharan Africa, nfd 0 0 0 1 1
Thailand 0 1 0 0 1
Vanuatu 0 0 0 1 1
Unknown 0 1 0 1 2
Total 1 15 1 11 28
nfd	 Not further defined.
*	 This case was a confirmed flavivirus infection, and there was some laboratory evidence of the infecting species being Zika 

virus, but this was not conclusive.

Figure 88: Notifications of dengue virus 
infection, Australia, 2009 to 2014, by month 
and year and place of acquisition
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Table 20: Notified cases of dengue virus, Australia, 2014, by serotype and place of acquisition

Place of acquisition

Serotype
Unknown/
untyped TotalDENV 1

DENV 1 
and 3

DENV1 
And 4 DENV 2 DENV 3 DENV 4

Locally-acquired
Australia 130 0 0 0 1 0 55 186
Overseas-acquired
Indonesia 267 2 0 70 52 21 399 811
Thailand 16 0 0 19 1 7 96 139
Fiji 2 0 0 9 25 0 70 106
Malaysia 8 0 0 16 2 2 53 81
Philippines 5 0 0 11 2 6 42 66
Sri Lanka 7 0 0 1 0 2 30 40
India 2 0 0 5 1 1 29 38
Timor-Leste 12 0 0 0 4 0 20 36
Vanuatu 1 0 1 0 12 1 18 33
Singapore 8 0 0 0 0 0 7 15
Tonga 0 0 0 0 3 0 12 15
Vietnam 1 0 0 4 0 1 9 15
Nauru 0 0 2 0 5 0 4 11
Papua New Guinea 0 0 0 3 4 0 4 11
Cambodia 0 0 0 1 0 1 8 10
French Polynesia 2 0 0 0 0 0 8 10
Other countries 6 0 2 9 2 0 61 80
Overseas-country unknown 0 0 0 0 0 0 3 3
Total overseas-acquired 337 2 5 148 113 42 873 1,520

Unknown
Place of acquisition unknown 4 0 0 1 0 0 5 10
Total 471 2 5 149 114 42 933 1,716

Table 21: Notifications of dengue virus infection acquired overseas, Australia, 2009 to 2014, by 
selected countries of acquisition

Country of acquisition
Year of diagnosis

2009 2010 2011 2012 2013 2014 Total
Indonesia 172 717 461 804 801 811 3,766
Thailand 25 124 84 279 269 139 920
Fiji 8 1 6 32 14 106 167
Malaysia 16 17 21 20 53 81 208
Philippines 9 42 24 55 63 66 259
Sri Lanka 0 4 12 26 28 40 110
India 15 43 31 60 58 38 245
Timor-Leste 25 37 12 52 49 36 211
Vanuatu 10 4 0 0 5 33 52
Singapore 1 4 5 3 18 15 46
Tonga 15 1 0 0 0 15 31
Vietnam 20 34 14 21 25 15 129
Papua New Guinea 13 21 15 16 35 11 111
Nauru 0 0 0 0 0 11 11
French Polynesia 3 0 0 0 5 10 18
Cambodia 5 11 6 31 31 10 94
Other/unknown countries 137 80 42 76 142 83 560
Total 474 1,140 733 1,475 1,596 1,520 6,939
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Age and sex distribution

DENV infections acquired overseas in 2014 
were most commonly reported among younger 
and middle aged adults (median 38 years, range 
0 to 83 years), with a slight peak of notifications 
among females aged 25–34 years and males aged 
25–29 years (Figure 89). Females comprised 50% 
(757) of overseas acquired cases.

Locally acquired cases peaked in several adult 
age groups, but was less common among people 
aged less than 15 years or more than 64 years 
(Figure  90). The median age of locally-acquired 
cases was 38 years (range 1 to 75 years). Females 
comprised 45% (83/186) of locally-acquired cases.

Seasonality

In 2014, the largest number of overseas-acquired 
cases were diagnosed in January (193 cases) and the 
lowest number in September and October (63 and 
68 cases respectively), but there is no consistent pat-

tern of seasonality from year to year (Figure 88). For 
locally acquired cases, only 11 cases were reported 
between June and November demonstrating that 
there is no on-going local transmission of dengue 
during the cooler months and that DENV is not 
endemic in North Queensland.

Microbiological trends

In 2014, serotype information was available for 46% 
of notifications (783/1,716), which was a decrease 
compared with the 5-year mean of 53% (Table 22). 
In 2014, 60% (471/783) of cases with a known sero-
type were due to DENV 1, similar to 2013, but in 
contrast to 2012 when DENV2 was more frequently 
reported, noting the low completeness (Table 22).

Discussion

The number of overseas-acquired cases reported in 
Australia has tended to increase each year, although 
numbers in 2014 were lower than the previous year. 
In recent years, improved diagnostic techniques, 

Figure 89: Notifications of overseas-acquired 
dengue virus infection, 2014, by age group 
and sex (n=1,520)
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Figure 90: Notifications of dengue virus 
infection acquired in Australia, 2014, by age 
group and sex (n=186)
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Table 22: Serotype of dengue virus infections, Australia, 2009 to 2014

Serotype 2009 2010 2011 2012 2013 2014
DENV1 82 190 140 138 507 471
DENV 1 and DENV 3 0 0 0 0 0 2
DENV 1 and DENV 4 0 0 0 1 0 5
DENV 2 54 255 159 477 179 149
DENV 3 771 106 78 113 142 114
DENV 4 43 47 43 16 55 42
Untyped/unknown 452 630 401 796 957 933
Total 1,402 1,228 821 1,541 1,840 1,716
% with a serotype supplied 68 49 51 48 48 46
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in particular the availability of the rapid non-
structural protein 1 (NS1) antigen detection kit, 
have improved detection and would have contrib-
uted to the observed increase in reported numbers 
of overseas-acquired dengue in Australia.121 The 
dramatic re-emergence and geographical expan-
sion of DENV overseas over the past 50 years with 
explosive outbreaks,117 as well as increases in the 
number of Australians travelling overseas each 
year to DENV endemic countries, particularly 
tourist destinations such as Bali, Indonesia would 
also have contributed to this increase.

While local outbreaks of DENV infection occur 
during the warmer months in North Queensland, 
each outbreak since 2010 has been relatively small, 
and prompt and effective responses by public 
health authorities in Queensland have ensured 
that the disease has not become endemic.

The number of DENV infections that are sero-
typed continues to decline. The decreased report-
ing of a serotype may reflect the increasing use 
of NS1 antigen detection and/or other diagnostic 
methods, which do not provide a serotype.

Japanese encephalitis virus infection

•	 In 2014, there was 1 notification of JEV.

Epidemiological situation in 2014

There was 1 notification of JEV infection in 2014, 
which was reported to have been acquired in 
Indonesia. There were 4 notifications in 2013, all 
of which were acquired overseas. The last locally 
acquired case was in 1998.122

West Nile virus/Kunjin virus infection

•	 In 2014, there was 1 notification of WNV/
KUNV.

Epidemiological situation in 2014

There was 1 notification of WNV/KUNV infec-
tion in 2014, which was reported to have been 
acquired in Indonesia. This overseas-acquired 
case was likely to be from a WNV lineage other 
than the KUNV lineage due to the limited range 
of KUNV. There were 2 notifications of WNV/
KUNV infection in 2013 (previously published as 
3 notifications37 but this number has since been 
updated).

Murray Valley encephalitis virus infection

•	 In 2014, there was 1 notification of MVEV.

•	 MVEV is rare disease in Australia, but may also 
be acquired overseas in the region.

Epidemiological situation in 2014

There were no notifications of MVEV infection in 
2014. MVEV is a rare disease in Australia with a 
5-year mean of 4.4 cases.

The largest number of cases in recent years was in 
2011, when 16 cases were reported, including an 
outbreak in south-east Australia, and these have 
been described elsewhere.123–126

Malaria

•	 There were 322 notifications of malaria in 
2014, all were acquired overseas.

•	 The gradual decline observed since 2005 is 
continuing.

Malaria is caused by a protozoan parasite in the 
genus Plasmodium, and 5 species are known to 
infect humans; Plasmodium vivax, P. falciparum, 
P. malariae, P. ovale and P. knowlesi.22,127 Malaria 
is a serious acute febrile illness that is transmitted 
from person-to-person via the bite of an infected 
mosquito of the genus Anopheles. Australia is free 
of endemic malaria as declared in 1981,128 but 
suitable vectors are present in northern Australia, 
and the area remains malaria-receptive. Malaria 
is the most frequently reported cause of fever in 
returned travellers worldwide.129 A case series in 
the Northern Territory showed that malaria cases 
were reported in travellers returning from endemic 
areas, but also reflected current events such as 
military operations and increased refugee arrivals 
from malaria endemic areas.130 Malaria cases in 
Australia can be found either through testing of 
symptomatic persons with a compatible travel his-
tory, or through screening of refugees who may be 
asymptomatic, and people may be tested for other 
reasons.

Epidemiological situation in 2014

There were 322 cases of malaria notified in 
Australia in 2014, a 23% decrease compared with 
a 5-year mean of 417.4 cases, and continuing the 
trend of gradually decreasing notifications since 
2005 (Figure 91). The largest number of cases was 
reported by Queensland (86 cases).
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Geographic distribution

Malaria in Australia is a disease associated with 
residing or travelling overseas in areas with 
endemic transmission. The last cases acquired 
on mainland Australia were during an outbreak 
in North Queensland in 2002.131 Limited trans-
mission occurs occasionally in the Torres Strait 
following importation, with the most recent being 
a single case in 2013 acquired on Saibai Island in 
the Torres Strait and 7 locally acquired cases in the 
Torres Strait in 2011.

All cases of malaria notified in 2014 were known to 
have been acquired overseas; however, for 12 cases 
(4%) the country of acquisition information was 
incomplete or missing. The most frequent coun-
tries of acquisition for overseas acquired cases 
in 2014 were India (13%, 39/310 of cases with 
complete information) and Papua New Guinea 
(10%, 31/310) (Table 23) (Figure 92). Most cases 
acquired in Papua New Guinea were reported by 
Queensland (19/31 cases).

Age and sex distribution

In 2014, malaria was most commonly reported in 
males (72%, 232 cases) with a peak of notifications 
in males in the 25–29 years age group (Figure 93). 
The median age of cases was 32 years (range 2 to 
72 years).

Seasonality

Increases in notifications or an observable pat-
tern of seasonality in a predominantly overseas-
acquired infection can relate to the seasonality of 
travel patterns, or to local disease epidemiology 
in the source countries. In 2014, while there were 
some fluctuations in monthly notifications, there 
was no clear pattern of seasonality, with notifica-
tions ranging between 19 and 37 per month.

Microbiological trends

The infecting species was supplied for 95% 
(307/322) of cases in 2014 (Table 23). The most fre-
quent infecting species was P. falciparum (reported 
in 51% of cases with complete information). 
P. vivax was associated with Asia and the Pacific, 
whilst most cases acquired in African countries 
were P. falciparum.

Zoonoses

Overview

Zoonoses are those infectious diseases that are nat-
urally transmitted between vertebrate animals and 
humans.132 Approximately 60% to 70% of emerging 

Figure 91: Notifications of malaria, Australia 
2000 to 2014, by year
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Figure 92: Notifications of malaria, 
Australia, 2009 to 2014, by month and year 
and place of acquisition
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Figure 93: Notified cases of malaria, 
Australia, 2014, by age group and sex 
(n=321)*
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Table 23: Notified cases of malaria, Australia 2014, by infecting species and region and 
country of acquisition

Country
P. 

falciparum
P. 

malariae P. ovale P. vivax P. species Total
Oceania
Papua New Guinea 7 1 0 22 1 31
Solomon Islands 0 0 0 4 1 5
North Africa and the Middle East
Egypt 0 1 0 0 0 1
Sudan 23 3 2 1 29
Western Sahara 1 0 0 0 0 1
South Sudan 3 0 0 0 0 3
United Arab Emirates 1 0 0 0 0 1
South-east Asia
Myanmar, The Republic of the Union of 0 0 0 1 0 1
Cambodia 0 0 0 4 0 4
Laos 0 0 0 1 0 1
Thailand 0 0 0 1 0 1
Brunei Darussalam 0 1 1
Indonesia 5 0 2 14 1 22
Malaysia 1 0 0 0 0 1
North-east Asia
China (excludes SARs and Taiwan) 0 0 0 1 0 1
Korea, Republic of (South) 0 0 1 0 1
Southern and Central Asia
India 0 0 0 35 4 39
Pakistan 0 0 0 12 2 14
Afghanistan 0 0 0 1 0 1
Peru 1 0 0 1 0 2
Sub-Saharan Africa
Sub-Saharan Africa, nfd 5 2 0 0 1 8
Central and West Africa, nfd 1 0 0 0 0 1
Burkina Faso 0 0 1 0 0 1
Cameroon 1 0 0 0 0 1
Chad 1 0 0 0 0 1
Congo, Republic of 5 0 0 0 0 5
Congo, Democratic Republic of 1 0 0 0 0 1
Cote d’Ivoire 1 0 1 0 0 2
Gabon 1 0 0 0 0 1
Ghana 13 0 1 1 0 15
Guinea 1 0 0 0 0 1
Guinea–Bissau 1 0 0 0 0 1
Liberia 3 1 0 0 0 4
Mali 3 0 0 0 0 3
Nigeria 5 0 0 0 0 5
Sierra Leone 12 0 3 0 15
Togo 2 0 0 0 0 2
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human infectious diseases are zoonoses133–135 and 
more than 70% of emerging zoonoses originate 
from wildlife.134 An emerging zoonosis is defined 
by WHO as “a zoonosis that is newly recognised 
or newly evolved, or that has occurred previously 
but shows an increase in incidence or expansion in 
geographical, host or vector range”.136

The zoonoses notifiable to the NNDSS included 
in this chapter are: anthrax, Australian bat lyssavi-
rus (ABLV) or lyssavirus (unspecified) infection, 
brucellosis, leptospirosis, ornithosis, Q fever, and 
tularaemia.

Several zoonoses notifiable to the NNDSS are 
included under other headings in this report. For 
example, salmonellosis and campylobacteriosis are 
typically acquired from contaminated food and are 
listed under the gastrointestinal diseases section. 
Rabies is listed under Quarantinable diseases.

Anthrax

•	 There were no cases of anthrax notified in 
2014.

Anthrax is caused by the bacterium Bacillus 
anthracis and most frequently causes cutaneous 
infection. However, it can also cause gastrointesti-
nal and respiratory infections. Anthrax is primarily 
a disease of herbivores; humans and carnivores are 
incidental hosts. It can be an occupational hazard 
for veterinarians, and agriculture, wildlife and 
livestock workers who handle infected animals or 
by-products.

In Australia, the areas of anthrax risk are well 
defined and include the northern and north-
eastern districts of Victoria and central New South 
Wales.137 Anthrax occurs only sporadically in live-
stock in the at-risk areas. Rare or isolated incidents 
or cases in animals have historically occurred in 
Queensland, South Australia, Tasmania and 
Western Australia.137

Country
P. 

falciparum
P. 

malariae P. ovale P. vivax P. species Total
Southern and East Africa
Southern and East Africa, nfd 1 0 0 0 0 1
Burundi 1 0 0 0 0 1
Eritrea 0 0 2 1 0 3
Ethiopia 2 0 0 3 0 5
Kenya 12 2 2 0 1 17
Malawi 1 0 0 0 0 1
Mozambique 2 0 1 0 0 3
Rwanda 1 0 0 0 0 1
South Africa 2 0 0 0 0 2
Tanzania 11 0 0 0 1 12
Uganda 10 3 2 4 0 19
Zambia 7 0 3 0 0 10
Zimbabwe 3 0 0 0 0 3
Southern and East Africa, nec 4 0 0 0 1 5
Overseas acquired – country and region not stated
Unknown/invalid 2 0 1 6 0 9
Overseas-country unknown 1 0 0 1 1 3
Total 158 11 22 116 15 322

nfd	 Not further defined.

Table 23 continued: Notified cases of malaria, Australia 2014, by infecting species and region 
and country of acquisition



E122	 CDI	 Vol 40	 No 1	 2016

Annual report	 Australia’s notifiable disease status, 2014

Epidemiological situation in 2014

In 2014, there were no notified cases of anthrax in 
Australia. Over the previous 10 years, only 3 human 
cases of anthrax were reported in Australia in 
2006, 2007 and 2010.138–140 All had domestic farm 
or animal related exposures and all were cutane-
ous anthrax. Australia has never recorded a human 
case of inhalational or gastrointestinal anthrax.

There was 1 anthrax incident reported in livestock 
in Australia in 2014. It occurred on a property 
located within the known New South Wales 
anthrax endemic area.137

Australian bat lyssavirus and lyssavirus 
(unspecified)

•	 No cases of ABLV notified in 2014.

ABLV belongs to the genus lyssavirus, which also 
includes the rabies virus. Both invariably result in 
progressive, fatal encephalomyelitis in humans.141 
ABLV was first identified in Australia in 1996142,143 
and is present in several Australian species of bats 
(including flying foxes and microbats). Australia is 
free of terrestrial rabies.

The best way to prevent ABLV infection is to 
avoid contact with bats. For people whose occupa-
tion (including volunteer work) or recreational 
activities place them at increased risk of being 
exposed to ABLV, rabies virus vaccine is effective 
in preventing infection. Pre-exposure vaccination 
with rabies virus vaccine is recommended for bat 
handlers, veterinarians and laboratory personnel 
working with live lyssaviruses.144 Post-exposure 
prophylaxis for ABLV consists of wound care and 
administration of a combination of rabies virus 
vaccine and human rabies virus immunoglobulin, 
depending on exposure category and prior vaccina-
tion or antibody status.32,144

Epidemiological situation in 2014

In 2014 there were no notified cases of ABLV or 
lyssavirus (unspecified) infection in Australia.

There have been 3 cases of ABLV infection rec-
ognised in humans in Australia, with single cases 
notified in each of 1996, 1998 and 2013. All 3 cases 
occurred following close contact with an infected 
bat in Queensland and all were fatal.145–147 In 
2013, the Queensland Department of Agriculture, 
Fisheries and Forestry confirmed the first known 
equine cases of ABLV infection in 2 horses on a 
Queensland property.148,149

The bat health focus group of Wildlife Health 
Australia (formerly the Australian Wildlife Health 
Network) gathers and collates information from a 
range of organisations on opportunistic testing of bats 
for ABLV. In 2014 there were 32 ABLV detections in 
bats compared with 14 detections during 2013.150

Brucellosis

•	 In 2014, 17 cases of brucellosis were notified 
to the NNDSS.

Brucellosis is characterised by a fever of variable 
duration with a range of other symptoms includ-
ing headache, weakness, profuse sweating, chills, 
arthralgia, depression, weight loss and generalised 
aching.22 Brucella species that can cause illness in 
humans include Brucella melitensis acquired from 
sheep and goats, Brucella suis from pigs and Brucella 
abortus from cattle. B. abortus was eradicated from 
Australian cattle herds in 1989 and B. melitensis has 
never been reported in Australian sheep or goats.137 
Therefore, all cases of B. melitensis or B.  abortus 
in Australia are related to overseas travel. B. suis 
is confined to some areas of Queensland, where it 
is known to occur in feral pigs. Eales et al (2010)151 
found that feral pig hunting was the most common 
risk factor for brucellosis in Townsville during 
1996 to 2009.

Internationally, brucellosis is mainly an occupa-
tional disease of farm workers, veterinarians, and 
abattoir workers who work with infected animals 
or their tissues.22

Epidemiological situation in 2014

In 2014, there were 17 notified cases of brucellosis 
in Australia (0.1 per 100,000), representing a 37% 
decrease compared with the 5-year (2009 to 2013) 
mean (n=27).

Geographical distribution

Just under half of notified cases (47%, 8) were 
Queensland residents (Figure 94), with a state-spe-
cific notification rate of 0.2 per 100,000 and since 
1991, 82% of notifications have been Queensland 
residents.

The species of the infecting organism was avail-
able for 71% (12/17) of notified cases in 2014. There 
were 3 cases of B. suis, all from Queensland, and all 
males aged between 30 and 46 years. There were 
9 cases of B. melitensis, with the countries of acqui-
sition listed as India (n=4), Iraq (n=2), Lebanon 
(n=1), Pakistan (n=1) and Sudan (n=1). The 
5  remaining cases where the infecting organism 
was not specified, were all acquired in Australia.
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Age and sex distribution

The majority of notified cases (76%, 13/17) were aged 
between 25 and 49 years (Figure 95). In 2014, the 
median age of notified brucellosis cases was 34 years 
(range 3 to 66 years) and 82% (14) were male.

Leptospirosis

•	 In 2014, 88 cases of leptospirosis were notified 
to the NNDSS.

Leptospirosis can cause a variety of illnesses vary-
ing in severity from a mild influenza-like illness to 
Weil’s syndrome, meningitis or pulmonary haem-
orrhage with respiratory failure possibly leading to 
death.22 Leptospirosis is caused by spirochaetes of 
the genus Leptospira, which is found in the genital 
tract and renal tubules of domestic and wild ani-
mals. In affected areas, where there is exposure to 
infected urine of domestic and wild animals, this 
disease can be an occupational and recreational 
hazard (such as in certain agricultural sectors and 
swimming or wading in contaminated water).152,153 
The last reported death in Australia attributed to 
leptospirosis was in 2002.154

Epidemiological situation in 2014

In 2014, there were 88 notified cases of leptospiro-
sis in Australia (0.4 per 100,000), which was a 36% 
decrease compared with the 5-year mean (2009 to 
2013) (n=138).

Geographical distribution

Over two-thirds (67%, 59) of notified cases were 
Queensland residents (Figure 96), with a state-
specific notification rate of 1.2 per 100,000.

Figure 94: Notifications of brucellosis, Australia, 2009 to 2014, by month and year of diagnosis 
and state or territory

0

1

2

3

4

5

6

7

1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11 1 3 5 7 9 11

2009 2010 2011 2012 2013 2014

N
um

be
r o

f n
ot

ifi
ca

tio
ns

Month and year

ACT
NSW
NT
Qld
SA
Tas.
Vic.
WA

Figure 95: Notifications of brucellosis, 
Australia, 2014, by age group and sex
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Age and sex distribution

The highest counts were observed in males in 
the 25–29 years age group (n=17) (Figure 97). 
In 2014, the median age of notified leptospirosis 
cases was 40 years (range 13 to 78 years) and 82% 
(72) were male.

Microbiological trends

The WHO/Food and Agriculture Organization/
World Organisation for Animal Health 

Collaborating Centre for Reference and Research 
on Leptospirosis (Leptospirosis Reference 
Laboratory, Queensland) routinely conducts 
PCR-based serotyping for leptospirosis cases from 
Queensland (from whence the majority of cases 
are reported), and collates national data that may 
be submitted to the laboratory from other states 
or territories. At the time of compiling this report, 
data for 2014 were not publicly available.

In Australia, serotyping is only conducted on 
pathogenic Leptospira species of which typing 
information was available for 72% (56/78) of these 
cases. The most frequently reported serovars 
were L.  interrogans serovar Zanoni (23%, n=18), 
L. borgpetersenii serovar Arborea (15%, n=12) and 
L. interrogans serovar Australis (15%, n=12). In 
2013, L. interrogans serovar Arborea was the most 
frequently reported serovar (13/78).

Ornithosis

•	 In 2014, 41 cases of ornithosis were notified to 
the NNDSS.

Ornithosis (or psittacosis) is a pneumonia-like 
illness caused by infection with the bacterium 
Chlamydophila psittaci.22 It is transmitted to 
humans primarily from infected psittacines, but 
transmission to humans has also been known to 
occur from poultry and a range of other birds.155 

Figure 96: Notifications of leptospirosis, Australia, 2009 to 2014, by month and year of 
diagnosis and state or territory
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Figure 97: Notifications of leptospirosis, 
Australia, 2014, by age group and sex
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Transmission to humans occurs via the inhalation 
of contaminated dried faeces, nasal or eye secre-
tions and dust from the feathers. Individuals at risk 
of contracting ornithosis include bird owners and 
those with occupational exposure to birds.156

Epidemiological situation in 2014

In 2014 there were 41 notified cases of ornithosis 
in Australia (0.2 per 100,000), which was a 34% 
decrease compared with the 5-year mean (2009 to 
2013) (n=62).

Geographical distribution

Similar to previous years, more than half of the 
2014 notifications were Victorian residents (51%, 
21) (Figure 98).

Age and sex distribution

In 2014, the median age of ornithosis notifications 
was 53 years (range 11 to 80 years) and 56% (23) 
were female (Figure 99).

Q fever

•	 In 2014, 469 cases of Q fever were notified to 
the NNDSS.

•	 75% of notified cases were male.

Q fever is caused by infection with the bacterium 
Coxiella burnetii. The primary reservoirs of these 
bacteria are cattle, sheep and goats. C. burnetii is 
resistant to environmental conditions and many 
common disinfectants.157 Q fever is most com-
monly transmitted via the airborne route, where 
the organism is carried in dust contaminated 
with tissue, birth fluids or excreta from infected 
animals.158 Prior to the commencement of vaccina-
tion programs in Australia, approximately half of 
all cases in New South Wales, Queensland and 
Victoria were among abattoir workers.159,160

The Australian Government funded the National 
Q Fever Management Program (NQFMP) 

Figure 98: Notifications of ornithosis, Australia, 2009 to 2014, by month and year of diagnosis 
and state or territory
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Figure 99: Notifications of ornithosis, 
Australia, 2014, by age group and sex
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between 2001 and 2006 for states and territories to 
provide free vaccine to at-risk occupational groups 
(such as abattoir workers).161

Adults at risk of Q fever infection, including abat-
toir workers, farmers, veterinarians, stockyard 
workers, shearers and animal transporters should 
be considered for vaccination. The administration 
of the Q  fever vaccine requires a pre-vaccination 
screening test to exclude those recipients with 
a previous (possibly unrecognised) exposure to 
the organism, including previous vaccination. A 
Q fever vaccine may cause an adverse reaction in a 
person who has already been exposed to the bacte-
rium. Vaccination is not recommended for children 
under 15 years of age or pregnant females.32

Epidemiological situation in 2014

In 2014, there were 469 notified cases of Q fever 
in Australia (2.0 per 100,000), which was a 26% 
increase compared with the 5-year mean (2009 to 
2013) (n=373).

Geographical distribution

Between 1991 and 2001, and prior to the introduc-
tion of the NQFMP, Q fever notification rates 
ranged between 2.5 and 4.9 cases per 100,000.161 
In 2014, the highest notification rate was in 
Queensland (5.1 per 100,000, n=240). Cases were 
reported in all jurisdictions except Tasmania 
(Figure 100).

‘Hot spots’ for Q fever occur in central Queensland 
and in the areas that border Queensland and New 
South Wales, with rates in those areas reaching as 
high as 142.2 per 100,000 (Figure 101).

Age and sex distribution

The median age of Q fever cases was 46 years (range 
5 to 87 years) and 75% (352) were male. Almost a 
third (30%, 143) of notified cases were males aged 
between 40 to 59 years (Figure 102). This was 
consistent with a report that found higher rates 
of Q fever in men aged 50 to 59 years, and that 
agriculture-related occupations (including farming) 
are the most commonly reported occupation.158

Tularaemia

•	 There were no cases of tularaemia notified in 
2014.

Tularaemia is a non-specific disease with diverse 
manifestations, often with an influenza-like onset, 
caused by infection with the bacterium Francisella 
tularensis.22 The most common modes of trans-
mission are through arthropod bites, handling 
infected animals, inhalation of infectious aerosols 
or exposure to contaminated food or water. Small 
mammals such as rodents, rabbits and hares are 
often the reservoir.162

Figure 100: Notifications of Q fever, Australia, 2009 to 2014, by month and year of diagnosis 
and state or territory
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Epidemiological situation in 2014

In 2014, there were no notified cases of tularaemia 
in Australia. Tularaemia was last notified in 2011, 
with 2 cases in Tasmanian residents. This was the 
first time that F. tularensis type B had been detected 
in the Southern Hemisphere.163–165

Other bacterial infections

Other bacterial diseases in the national notifi-
able disease list are legionellosis, leprosy, invasive 
meningococcal disease (IMD) and tuberculosis 
(TB). In 2014, there were 1,942 cases of other 

bacterial infections notified to the NNDSS, rep-
resenting less than 1% of all reported cases and 
similar to the number notified in 2013 (n=1,932). 
Common objectives for the surveillance of diseases 
in this section are to monitor their epidemiology 
and to identify risk groups to accurately target 
control strategies.

Legionellosis

•	 In 2014, 424 cases of legionellosis were noti-
fied to the NNDSS.

•	 Compared with 2013, notifications of legionel-
losis declined by 17% in 2014.

•	 Legionella pneumophila, commonly associated 
with man-made water systems, was the most 
frequently reported causative species in 2014.

Legionellosis is an environmentally acquired 
pneumonia caused by the bacteria Legionella. It 
can take the form of either Legionnaires’ disease, 
a severe form of infection of the lungs, or Pontiac 
fever, a milder influenza-like illness.22 The spe-
cies most commonly associated with human 
disease in Australia are Legionella pneumophila 
and L. longbeachae. Legionella bacteria are found 
naturally in low levels in the environment. In the 
absence of effective environmental treatments 
Legionella organisms can proliferate in air condi-
tioning cooling towers, hot water systems, show-
erheads, spa pools, fountains, commercial potting 

Figure 102: Notifications of Q fever, 
Australia, 2014, by age group and sex
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Figure 101: Notification rate for Q fever, Australia, 2014, by Statistical Area Level 3
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mix and other decomposing material such as bark 
and sawdust.166–169 Legionella is generally trans-
mitted to humans through contaminated water 
or dust aerosols.

Epidemiological situation in 2014

In 2014, there were 424 notifications of legionellosis, 
representing a rate of 1.8 per 100,000. Notifications 
declined by 17% following an outbreak-related 
peak in 2013 (n=508) (Figure 103).

In 2014, data on the causative species were avail-
able for 85% (n=362) of notifications reported. Of 
those with a known causative, the most frequently 
reported causative species were L. pneumophila 
(54%, 195), followed by L. longbeachae (45%, 
164). A single notification of L. sainthelensi and 
2 notifications of L. micdadei were also reported 
(Table  24). Serogroup information was reported 
for 62% (120/195) of L. pneumophila notifications 
and 11% (18/164) of L. longbeachae notifications. 

Of these, 98% (117/120) of L. pneumophila notifi-
cations were typed to L. pneumophila serogroup 1, 
1 notification was serogroup 2 and 2 were mixed. 
All L. longbeachae notifications were typed to 
L. longbeachae serogroup 1.

Over the period of 2009 to 2014, the number of 
notified cases of L. pneumophila ranged from 
114 to 228 per year, whilst notified cases of 
L.  longbeachae ranged from 144 to 215 per year 
(Figure 103). When compared with 2013, notifi-
cations of L. pneumophila declined by 14% and 
L. longbeachae by 24%.

In 2014, mortality data were available for 78% 
(n=329) of notifications. Of these, 4% (13/329) 
were reported to have died due to legionellosis and 
this was similar to the number of deaths reported 
in previous years. The majority of deaths were 
attributed to infection with L. pneumophila (46%, 
6/13) (Table 24). Over the last 6 years (2009 to 2014) 
the mortality data of legionellosis notification has 
improved with the proportion of cases reported 
with death information increasing from 49% in 
2009 to 78% in 2014.

Geographic distribution

In 2014, jurisdictional-specific rates of legionel-
losis varied from 0.5 per 100,000 in the Australian 
Capital Territory to 4.5 per 100,000 in Western 
Australia (Table 5).

In 2014, L. pneumophila was the most noti-
fied causative species in New South Wales, 
Queensland, South Australia and Victoria, while 
L. longbeachae was more frequently notified in 
the Northern Territory, Western Australian and 
Tasmania. The Australian Capital Territory 
reported and an equal number of notifications of 
both species. The most frequent species annually 
reported by each jurisdiction can vary between 

Figure 103: Notifications of legionellosis, 
Australia, 2009 to 2014, by species and year
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Table 24: Notifications, notification rates and deaths for legionellosis, Australia, 2014, by 
species and state or territory

Species
State or territory

Aust. DeathsACT NSW NT Qld SA Tas. Vic. WA
L. longbeachae 1 17† 4 16 19 5 9 93* 164 5
L. pneumophila 1 41 3‡ 45‡ 20† 2 60 23† 195 6
L. micdadei 0 1‡ 0 0 0 0 1 0 2 1
L. sainthelensi 0 0 0 0 1 0 0 0 1 0
Unknown species 0 11 0 33 0 1 17‡ 0 62 1
Total 2 70 7 94 40 8 87 116 424 13

*	 3 deaths.
†	 2 deaths.
‡	 1 death.
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L.  pneumophila and L.  longbeachae. However, 
generally Western Australia and Northern 
Territory tend to report more L. longbeachae noti-
fications, while New South Wales, Queensland, 
South Australia and Victoria tend to report more 
L. pneumophila notifications. The Australian 
Capital Territory and Tasmania tend to report 
only a small number of notifications each year; 
therefore, they have no obvious trend in the most 
frequent causative species.

Age and sex distribution

In 2014, males accounted for the majority (65%) 
of the notifications resulting in a male to female 
ratio of 1.8:1. There were no notifications in people 
under the age of 15 years. In males, the highest 
notification rates were observed in those aged 
80–84 years (14.3 per 100,000) and 85 years and 
over (10.3 per 100,000). While in females, the high-
est notification rates were observed in those aged 
65–69 years and 80–84 years age groups (both 
4.8 per 100,000) (Figure 104).

The ages of the 13 cases reported to have died 
due to legionellosis in 2014 ranged between 57 to 
83  years (median 75 years); 12 deaths were male 
and 1 was female. In 2014, the demographic profile 
of legionellosis remained consistent with the rec-
ognised epidemiology of the disease.22,170,171

Seasonality

In 2014, diagnoses of legionellosis were highest in 
October, with 44 notified cases. The diagnosis of 
L. pneumophila peaked in April–May (24 cases 
each month), and the diagnosis of L. longbeachae 
peaked in October (n=22). From 2009 to 2013, the 
diagnosis of L. pneumophila commonly occurred 

in the autumn and summer months, except for 
2013 when diagnoses peaked at the end of winter. 
In the same period, the diagnosis of L. longbeachae 
more commonly occurred in winter and spring. 
(Figure 105).

Place of acquisition

In 2014, a place of acquisition was reported for 86% 
(n=363) of legionellosis notifications. Of these, 92% 
(334) were reported as acquired within Australia 
and 8% (29) were reported as acquired overseas. 
Of the overseas acquired notifications, Indonesia 
(17%, 5/29), the United States of America (10%, 
3/29) and Thailand (10%, 3/29) were the most 
commonly reported places of acquisition.

Outbreaks

In 2014, there were 5 outbreaks of L. pneumophila 
reported to the NNDSS.

In South Australia, there was an outbreak of 
6 cases of legionellosis caused by L. pneumophila 
serogroup 1. All cases lived or worked within the 
Adelaide central business district (CBD). During 
the environmental investigation several cooling 
towers in the Adelaide CBD were identified as 
reservoirs of L. pneumophila serogroup 1 and were 
subsequently decontaminated.

In Victoria, there were 4 outbreaks, involving a 
total of 17 cases. None of these outbreaks were 
linked to overseas sources and none of the cases 
linked to outbreaks died due to their infection.

One of the outbreaks involved a total of 10 cases 
and included 4 separate clusters. There were 
3  environmental detections from cooling towers 

Figure 104: Notification rate for 
legionellosis, Australia, 2014, by age group, 
sex and species
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Figure 105: Notifications of legionellosis, 
Australia, 2009 to 2014, by month and year 
of diagnosis and species
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associated with the outbreak; however, none of the 
environmental samples matched the Legionella 
strain isolated from the clinical samples.

Another outbreak involved 3 linked cases, all 
of whom had either visited or worked at the 
Melbourne Airport. Despite extensive sampling 
and testing, no environmental detections were 
found for this outbreak.

The remaining 2 outbreaks involved 2 cases in 
each outbreak. One of these outbreaks was asso-
ciated with a common geographical link, but no 
environmental detections were found. The other 
outbreak was linked to a workplace at the port 
of Melbourne. An environmental detection was 
found in a cooling tower in the port of Melbourne 
area but this environmental sample did not con-
tain the same Legionella strain as isolated from the 
clinical samples.

Leprosy

•	 A total of 9 cases of leprosy were notified in 
2014, maintaining a notification rate of less 
than 0.1 per 100,000.

•	 Most cases of leprosy notified in 2014 were 
acquired overseas.

Leprosy is a chronic infection of the skin and periph-
eral nerves with the bacterium Mycobacterium lep-
rae. Leprosy is an uncommon disease in Australia 
with the majority of cases occurring in migrants 
from leprosy-endemic countries and Indigenous 
populations. The incidence of leprosy worldwide is 
declining due to various factors including economic 
development, bacille Calmette Guérin (BCG) 
immunisation and high coverage with multi-drug 
therapy.22 Leprosy is not a highly infectious disease 
and is typically slow to progress to a symptomatic 
stage. The incubation period for leprosy is about 
5 years; however, it can take as long as 20 years for 
symptoms to appear.172 People at-risk are generally 
in close and frequent contact with leprosy patients 
or living in countries where the disease is more 
common. Leprosy is curable and once a person 
with leprosy begins appropriate treatment, they 
quickly become non-infectious.

Epidemiological situation in 2014

In 2014, a total of 9 cases of leprosy were notified 
(4 female, 5 male), representing a rate of less than 
0.1 per 100,000. There were 5 cases notified in 
Western Australia, and 1 each in Victoria, South 
Australia, Queensland and New South Wales. 
Cases ranged in age from 17 to 75 years, with a 
median age of 45 years. Two cases were reported 

as being Indigenous. The remaining 7 cases were 
reported as being non-Indigenous and as hav-
ing acquired the infection overseas. Cases were 
reported as being from India (n=2), Sri Lanka 
(n=1), the Philippines (n=1), Samoa (n=1) and 
the overseas country of acquisition was unknown 
for 2 cases. Since 1995, annual notifications of 
leprosy have ranged from 2 to 15  cases per year 
(Figure 106).

Meningococcal disease (invasive)

•	 There were 170 cases and 8 deaths related to 
IMD reported in 2014.

•	 The majority of IMD cases were caused by 
serogroup B organisms.

•	 Infections with serogroup Y account for a small 
but increasing proportion of IMD notifications.

•	 Seventy-two per cent of IMD cases reported in 
2014 were less than 25 years of age.

IMD is caused when the bacterium Neisseria 
meningitidis enters a normally sterile site, usually 
the blood (septicaemia), cerebrospinal fluid (men-
ingitis) or both. Asymptomatic respiratory tract 
carriage of meningococci is present in 5% to 10% 
of the population and prevalence may be higher 
when groups of people occupy small areas of any 
space.22,32 The disease is transmitted via respiratory 
droplets and has an incubation period of between 
2 and 10 days, commonly 3 to 4 days. 22,173 It occa-
sionally causes a rapidly progressive serious illness, 
most commonly in previously healthy children 
and young adults. Globally, serogroups A, B, C, X, 
W135 and Y commonly cause invasive disease.174 
Historically, N. meningitidis serogroups B and C 
have been the major cause of IMD in Australia.

Figure 106: Notifications of leprosy, 
Australia, 1995 to 2014, by year and 
Indigenous status
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Epidemiological situation in 2014

In 2014, there were 170 cases of IMD reported to 
the NNDSS, representing a rate of 0.7 per 100,000 
population. This was an increase of 14% compared 
with 2013 (n=149), but less than the number of 
cases notified between 2003 and 2012 (range 556 
to 223 cases) (Figure 107). This rise in IMD cases 
was due to infections caused by serogroup B.

The majority of cases notified in 2014 (99%, 
n=168) met the case definition as a confirmed 
case, being diagnosed based on laboratory defini-
tive evidence, or laboratory suggestive evidence and 
clinical evidence.173 A small number of cases (n=2) 
were reported as probable and diagnosed based on 
clinical evidence only.

In 2014, all states and territories reported cases 
of IMD (Table 1), with notification rates rang-
ing from 0.4 per 100,000 in Tasmania to 2 per 
100,000 in South Australia (Table 25). Mortality 

data were available for 74% (126/170) of cases. Of 
these, 8 cases were reported as having died from 
IMD, including 7 from infection with serogroup B 
organisms, and 1 from infection with serogroup Y 
organisms (Table 25). Six of the deaths associated 
with IMD infection caused by serogroup B organ-
isms occurred in children less than 5 years of age 
and 1 in a teenager 17 years of age. The 1 death 
caused by a serogroup Y organism occurred in an 
adult over 85 years of age.

Age and sex distribution

More males (53%, n=90) than females (47%, n=80) 
were notified with IMD in 2014. Proportionally, 
72% (n=122) of all cases reported were less than 
25 years of age, of which half were children less 
than 5 years of age (n=61). The highest notifica-
tion rate in 2014 for both males and females was 
in the 0–4 years age group (3.4 per 100,000) with 
a second peak in adolescents (15–19 years of age) 
(Figure 108).

Figure 107: Notifications of invasive 
meningococcal disease, Australia, 2003 to 
2014, by selected serogroup and year
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Figure 108: Notification rate for invasive 
meningococcal disease, Australia, 2014, by 
age group and sex (n=170)
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Table 25: Notifications of invasive meningococcal disease and deaths due to invasive 
meningococcal disease, Australia, 2014, by serogroup and state or territory

Serogroup
State or territory

Aust. DeathsACT† NSW† NT Qld SA Tas. Vic. WA
B 1 23 3 30 34 1 27 13 132 7
C 0 0 0 1 0 0 0 2 3 0
W135 0 7 0 3 0 1 4 2 17 0
Y 1 7 0 2 0 0 1 1 12 1
Unknown* 0 1 0 4 0 0 1 0 6 0
Total 2 38 3 40 34 2 33 18 170 8
Rate per 100,000 0.5 0.5 1.2 0.8 2.0 0.4 0.6 0.7 0.7 0

*	 Unknown includes notifications where serogroup was non-groupable or not grouped. Not grouped is when no serogroup is 
available and non-groupable is where the serogroup is reported by the reference laboratory as a non-groupable strain.

†	 Conjunctival IMD cases are also reported under the local case definition, and reported to the national dataset by the jurisdic-
tion. Conjunctival cases cannot be distinguished from invasive cases in the national dataset.
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Serogroup analysis

Data on serogroup were available for 96% (n=164) 
of cases in 2014, of which 80% (132) were caused 
by serogroup B organisms, 10% (17) by serogroup 
W135, 7% (12/164) by serogroup Y and 2% (3) by 
serogroup C (Table 25). Cases caused by sero-
group Y (n=12) were slightly lower compared with 
2013 (n=14), but were higher than the average of 
10 cases seen in the previous 10 years (2004–2013). 
Notifications of IMD caused by serogroup C 
organisms continue to decrease with 3 cases noti-
fied in 2014 compared with 8 in 2013 (Table 25) 
and representing a 98% decrease since the intro-
duction of the meningococcal C vaccine on the 
NIP in 2003.

All 3 cases of IMD due to serogroup C organisms 
notified in 2014 were under the age of 25 years. 
Two cases were in the 0–4 years age group, and 
1 was in the 20–24 years age group. Age-specific 
rates of serogroup C infections have remained 
below 0.2 cases per 100,000 since 2010.

Serogroup B accounted for the majority of cases 
across all age groups including those aged less 
than 25 years. Compared with 2013, serogroup B 
rates were relatively stable in all age groups except 
the 5–9 years and 20–24 years age groups, which 
displayed a 2-fold and 2.4-fold increase respectively 
(Figure 109).

An increase in notifications of serogroup W135 
was evident in 2014 (n=17) with notifications 
nearly 2 times higher than the annual average 
of the previous 5 years. There were 17 cases of 
W135 reported in 2014 compared with 12 cases 
in 2013 and 7 cases in 2012.

Vaccination status

From 2003, the meningococcal C vaccine has been 
available for infants aged 12 months as a part of the 
childhood immunisation schedule funded under 
the NIP. A catch-up program provided access to 
the meningococcal C vaccine for children and 
adolescents born between 1984 and 2001.

Of the 3 cases of IMD caused by serogroup C organ-
isms reported in 2014, 2 were less than 12 months 
of age and therefore not eligible for vaccination, 
and 1 was eligible for vaccination (21  years) but 
was reported with an unknown vaccination status.

Seasonality

In 2014, an average of 14 cases of IMD were 
reported monthly, with a range of 7 to 26 cases. A 
clear seasonal pattern was apparent in 2014, with 
the highest number of notifications reported in 
spring. The 2014 season peaked in September with 
26 cases reported and was later than the seasonal 
pattern displayed in the previous 5 years (2009 to 
2013), in which notifications peaked in mid to late 
winter (Figure 110). Consistent with the previous 
5 years, the 2014 seasonal trend was more obvious 
in cases 5 years of age or over compared with those 
less than 5 years of age.

Susceptibility

The Australian Meningococcal Surveillance 
Program (AMSP) was established in 1994 for the 
purpose of monitoring and analysing isolates of 
N. meningitidis from cases of IMD in Australia. 
The program is undertaken by a network of refer-
ence laboratories in each state and territory, using 

Figure 109: Notification rate for serogroup 
B invasive meningococcal disease, Australia, 
2009 to 2014, by year and selected age 
groups
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standardised methodology to determine the phe-
notype (serogroup, serotype and serosubtype) and 
the susceptibility of N. meningitidis to a core group 
of antibiotics.

Annual reports of the AMSP are published in 
CDI, with the most recent report published for 
2014.175 The latest data from AMSP show that 12% 
of isolates tested were fully sensitive and 88% dem-
onstrated decreased susceptibility to the penicillin 
group of antibiotics. No isolates tested in 2014 
exhibited resistance to penicillin. All tested IMD 
isolates were susceptible to ceftriaxone and cipro-
floxacin, and 2 isolates were resistant to rifampicin.

Discussion

In Australia, IMD has remained at its lowest levels 
since the national notification commenced in 1991. 
The reduction has been seen most considerably 
in disease caused by serogroup C, but declines in 
disease caused by serogroup B are also evident.

Tuberculosis

•	 A total of 1,339 cases of TB were notified in 
2014.

•	 In 2014, the notification rate of TB increased 
slightly from 5.5 per 100,000 in 2013 to 
5.9 per 100,000.

TB is an infection caused by the bacterium 
Mycobacterium tuberculosis. TB is transmitted by 
airborne droplets produced by people with pul-
monary or respiratory tract TB when coughing 
or sneezing. While Australia has one of the low-
est rates of TB in the world, the disease remains 
a public health issue, particularly in Australia’s 
overseas-born and Indigenous communities. 176

Epidemiological situation in 2014

In 2014, a total of 1,339 cases of TB were noti-
fied to the NNDSS representing a rate of 5.7 per 
100,000. This was an increase on the rate of 5.5 per 
100,000 (n=1,263) reported in 2013, but less than 
the preceding 5-year mean (2009 to 2013) of 5.9 per 
100,000. Australia has achieved good TB control 
and has maintained low rates of TB since the mid 
1980s (Figure 111).

Geographic distribution

New South Wales (n=472), Victoria (n=448), 
Queensland (n=165) and Western Australia 
(n=139) accounted for 91% of all cases of TB 
diagnosed in Australia. The Northern Territory 
(11.4 per 100,000), the Australian Capital Territory 

(7.8 per 100,000), Victoria (7.7 per 100,000) and 
New South Wales (6.3 per 100,000) all reported a 
rate higher than the national notification rate. In 
2014, the Northern Territory, South Australia and 
Western Australia reported lower notification rates 
than the previous year. All the other states and ter-
ritories reported an increase on the previous year. 
Notifications and rates of TB by state or territory 
are presented in Table 6.

Age and sex distribution

Overall, the age groups with the highest notifica-
tion rates were in the 25–29 years and 85 years or 
over age groups (both 11.4 per 100,000), followed by 
the 30–34 years age group (10.1 per 100,000). The 
highest age and sex specific rates were observed in 
men in the 85 years or over (22.4 per 100,000) and 
women in the 25–29 years age groups (13.3 per 
100,000) (Figure 112). Males accounted for 53% of 
the TB notifications in 2014.

Figure 111: Notification rate for tuberculosis, 
Australia, 1960 to 2014, by year
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Figure 112: Notification rate for 
tuberculosis, Australia, 2014, by age group 
and sex
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Vaccination

The BCG vaccine was first introduced for protec-
tion against tuberculosis in the 1920s and despite 
variable evidence on the efficacy of the vaccine, it 
remains the only vaccine in use for TB today.177,178

According to national guidelines developed 
by Australia’s National Tuberculosis Advisory 
Committee, BCG vaccination is recommended for 
Aboriginal and Torres Strait Islander neonates in 
communities with a high incidence of TB; neo-
nates and children under 5 years of age who will 
be travelling to or living in countries or areas with 
a high prevalence of TB for extended periods; and 
neonates born to parents with leprosy or a family 
history of leprosy.

BCG vaccination is not recommended for general 
use in the Australian population or for most health 
care workers. It is contraindicated in HIV infected 
persons.179 Note that BCG immunisation practices 
may vary between states and territories due to dif-
ferences in jurisdiction specific TB vaccination 
policies and population demographics.

Enhanced surveillance data sets

Enhanced data are collected on all cases of TB. 
Further analyses, including identification of risk 
groups and reporting on treatment outcomes, can 
be found in the TB annual report series also pub-
lished in CDI.
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Appendices

Appendix 1: Estimate of Australian population, 2014, by state or territory

 
State or territory

Aus.ACT NSW NT Qld SA Tas. Vic. WA
Males 191,566 3,729,091 129,421 2,351,996 835,151 256,418 2,888,381 1,296,737 11,680,860
Females 193,923 3,786,643 115,191 2,369,352 850,245 258,268 2,951,115 1,268,640 11,794,489
Total 385,489 7,515,734 244,612 4,721,348 1,685,396 514,686 5,839,496 2,565,377 23,475,349

Source: Australian Bureau of Statistics. Table 4, Estimated Resident Population, State and Territories. Australian Demographic 
Statistics. ABS Cat no. 3101.0 December 2014.

Appendix 2: Estimate of Australian population, 2014, by state or territory and age

Age 
group

State or territory
Aus.ACT NSW NT Qld SA Tas. Vic. WA

00–04 26,825 485,831 19,179 316,933 100,794 30,989 375,099 171,492 1,527,302
05–09 23,775 474,199 17,945 316,945 99,415 32,173 357,939 165,313 1,487,862
10–14 21,457 448,958 16,958 301,045 97,089 31,458 336,342 153,899 1,407,390
15–19 22,954 467,371 16,413 309,790 104,763 33,795 357,934 161,287 1,474,485
20–24 32,204 513,569 19,302 335,799 114,429 31,345 419,758 184,276 1,650,869
25–29 33,893 539,032 23,785 340,992 115,376 29,452 450,175 214,047 1,747,148
30–34 32,434 541,359 22,198 331,559 111,195 29,222 439,588 201,368 1,709,344
35–39 28,162 498,014 18,647 309,359 102,734 28,963 395,440 177,602 1,559,166
40–44 28,217 526,430 18,554 340,344 114,318 34,190 417,742 186,103 1,666,157
45–49 25,063 482,577 16,170 310,804 112,827 33,873 386,969 172,605 1,541,092
50–54 24,574 502,417 15,456 313,943 116,159 37,637 380,927 168,373 1,559,707
55–59 21,718 462,858 13,497 281,596 108,960 36,354 348,782 151,016 1,424,956
60–64 18,847 410,371 10,504 251,970 99,624 33,753 307,662 130,589 1,263,524
65–69 15,987 368,229 7,340 224,623 90,102 30,363 273,184 109,827 1,119,751
70–74 10,668 273,615 4,316 162,073 65,641 22,361 202,085 78,516 819,339
75–79 7,755 207,728 2,231 114,086 51,096 16,084 155,090 58,137 612,237
80–84 5,358 153,937 1,243 80,148 38,736 11,702 116,447 40,879 448,467
85+ 5,598 159,239 874 79,339 42,138 10,972 118,333 40,048 456,553
Total 385,489 7,515,734 244,612 4,721,348 1,685,396 514,686 5,839,496 2,565,377 23,475,349

Source: Australian Bureau of Statistics. Estimated Resident Population, State and Territories. Australian Demographic Statistics. 
ABS Cat no. 3101.0 December 2014.
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Abbreviations

13vPCV	 13 valent pneumococcal conjugate vaccine
23vPPV	 23 valent pneumococcal polysaccharide vaccine
ABLV	 Australian bat lyssavirus
AFP	 acute flaccid paralysis
AGSP	 Australian Gonococcal Surveillance Programme
AIDS	 acquired immune deficiency syndrome
AMSP	 Australian Meningococcal Surveillance Programme
ANCJDR	 Australian National Creutzfeldt-Jakob Disease Registry
BCG	 bacille Calmette–Guérin
BFV	 Barmah Forest virus
CDI	 Communicable Diseases Intelligence
CDNA	 Communicable Diseases Network Australia
CDWG	 Case Definitions Working Group
CIDT	 culture-independent diagnostic testing
CJD	 Creutzfeldt-Jakob disease
CRS	 congenital rubella syndrome
DENV	 dengue virus
Hib	 Haemophilus influenzae type b
HIV	 human immunodeficiency virus
HPAIH	 highly pathogenic avian influenza in humans
HUS	 haemolytic uraemic syndrome
ILI	 influenza like illness
IMD	 invasive meningococcal disease
IPD	 invasive pneumococcal disease
JEV	 Japanese encephalitis virus
KUNV	 Kunjin virus
MMR	 measles-mumps-rubella
MVEV	 Murray Valley encephalitis virus
NAMAC	 National Arbovirus and Malaria Advisory Committee
NDP	 no data provided
NEC	 not elsewhere classified
NIP	 National Immunisation Program
NN	 not notifiable
NNDSS	 National Notifiable Diseases Surveillance System
NQFMP	 National Q fever Management Program
NSC	 National Surveillance Committee
NS1	 non-structural protein 1
PCR	 polymerase chain reaction
RRV	 Ross River virus
SACC	 Standard Australian Classification of Countries
SARS	 severe acute respiratory syndrome
STEC	 Shiga toxin-producing Escherichia coli
STI(s)	 sexually transmissible infections(s)
TB	 tuberculosis
VPD(s)	 vaccine preventable disease(s)
VZV	 varicella zoster virus
WHO	 World Health Organization
WHOCC	 World Health Organization Collaborating Centre for Reference and Research on Influenza
ZIKV	 Zika virus
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