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Overview

This summary report on vaccine preventable 
diseases (VPDs) in Australia brings together 

the three most important national sources of 
routinely collected data on VPDs (notifica-
tions, hospitalisations and deaths) for all age 
groups for the four-year period January 2012 to 
December 2015. Detailed results are available in 
16 individual chapters using a standard struc-
ture. For more information, readers are referred 
to Australian epidemiological studies of several 
individual VPDs which include data for some or 
all of this four year period: pertussis,1 mumps,2 
rubella,3 hepatitis A,4 influenza,5 invasive pneu-
mococcal disease6 and varicella-zoster.7

During the current reporting period 2012 
to 2015, there were several changes in the 
National Immunisation Program (NIP). These 
changes included: 1) 2012 as the first full year 
when 13-valent pneumococcal conjugate vac-
cine (PCV13) replaced 7-valent pneumococcal 
conjugate vaccine (PCV7) for infant doses and 
a fourth dose of PCV13 replaced the 23-valent 
polysaccharide pneumococcal vaccine (23PPV) 
booster dose for Aboriginal and Torres Strait 
Islander children aged 12–18 months residing in 
Queensland, South Australia, Western Australia 
and the Northern Territory; 2) 2013 as the 
year when the second dose of measles-mumps-
rubella (MMR) vaccine, previously given at 4 
years, was brought forward to 18 months of age 
and delivered as combination measles-mumps-
rubella-varicella (MMRV) vaccine, and when 
the combined Haemophilus influenzae type b 
(Hib) and meningococcal serogroup C (MenC) 
vaccine, Menitorix®, replaced separate Men C 
and Hib vaccines at 12 months of age; and 3) 2015 
as the year when seasonal influenza vaccine first 
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became funded for all Aboriginal and Torres 
Strait Islander children aged 6 months to less 
than 5 years.

Notifications, hospitalisations and deaths 
in successive four-year periods (2008–2011 
and 2012–2015) are summarised in Table 1. 
Influenza, pertussis and invasive pneumococ-
cal disease were the most commonly notified 
conditions, whereas cases of influenza, zoster 
and pneumococcal disease were the most com-
mon causes of hospitalisation in this reporting 
period. There was an ongoing absence of disease 
due to polio and a continuing low incidence of 
tetanus.

Important changes in VPDs observed in 
this reporting period

Influenza was the most commonly reported 
VPD in Australia, with the incidence of notifica-
tions and hospitalisations during this reporting 
period approximately twice that in the previous 
period. It is likely that increased laboratory test-
ing for influenza, with positive tests routinely 
reported by laboratories, was a major driver of 
this increase. Similarly, differences between 
jurisdictions may be influenced by varying 
testing and coding practices. The highest num-
bers and rates of influenza related deaths were 
reported in those aged ≥65 years.

Pertussis, the most commonly notified VPD in 
Australia during 2008–2011,8 was the second 
most commonly notified VPD for this reporting 
period, following declines in both notification 
and hospitalisation rates. Notification rates were 
highest in the 5–14 year age group, while infants 
accounted for 37% of coded hospitalisations.

There were seven notifications of diphtheria in 
Australia in the four years 2012–2015, after none 
in the nine years 2002–2010. The reasons for 
this increase in notifications should be explored 
further, including consideration of any changes 
in laboratory reporting and case definition.

Acute hepatitis B notifications progressively 
declined; a trend evident from 2007,9 which fur-

ther accelerated during 2012 to 2015. Similarly, 
there was a continuing decline in the incidence 
of hepatitis A.4

Meningococcal disease notifications and hos-
pitalisations declined overall in this reporting 
period. However, this varied by serogroup. 
Serogroups B and C declined but notifications of 
serogroup W and Y increased; this increase has 
accelerated in subsequent years.10–15

There were small overall reductions in hospi-
talisations in Haemophilus influenzae type b 
disease, pneumococcal disease and rotavirus 
gastroenteritis in this reporting period, follow-
ing on from larger earlier reductions, but this 
varied across age groups.

The varicella (chickenpox) hospitalisation rate 
declined by half in this reporting period com-
pared to the previous four years, whereas the 
zoster hospitalisation rate increased slightly.

There were a number of measles outbreaks dur-
ing this reporting period. Large measles out-
breaks, mostly linked to imported cases in trav-
ellers from high endemicity regions, occurred in 
201216 and 2014,17 with notifications in 2014 the 
highest seen since 1998. However, the available 
evidence continues to support endemic mea-
sles having been eliminated in Australia since 
2005,18 with verification by the World Health 
Organization in 2014.19,20

Localised outbreaks of mumps (commencing in 
2015) were seen towards the end of the reporting 
period in Aboriginal communities among two-
dose-vaccinated adolescents and young adults, a 
phenomenon previously seen in Australia only 
in a 2007–2008 outbreak in the Kimberley,21 
but well described elsewhere.2,22 The majority of 
previous mumps outbreaks in adolescents and 
young adults in Australia have primarily been in 
those who had received only one vaccine dose or 
were unvaccinated, as reported elsewhere.2,21–24

Rubella notifications and hospitalisations con-
tinued to decline in this reporting period and 
have remained consistently low since 2004, 
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following marked declines in the late 1990s 
and early 2000s. Current evidence supports 
Australia being able to verify elimination of 
rubella according to WHO criteria in the near 
future.3,25

Q fever notifications increased during 2012 to 
2015 compared to the previous four-year period. 
Multiple factors are likely to have contributed, 
including environmental conditions (drought, 
dust storms),26 testing practices and increasing 
diagnostic awareness.27

Limitations

The data sources used in this report have a num-
ber of limitations, discussed in detail in the body 
of the report. Comparison between the notifica-
tion, hospitalisation and death data should be 
made with caution since these datasets differ 
in their purpose for data collection, reporting 
mechanisms and accuracy. Our analysis showed 
that the number of deaths in data derived from 
the National Notifiable Diseases Surveillance 
System (NNDSS) differ, for some diseases sub-
stantially, from those reported in cause of death 
data and the AIHW National Hospital Morbidity 
Database. Data on vaccination status (assessed 
using data on vaccine type and vaccination date) 
in the NNDSS had low levels of completeness for 
age groups not targeted for surveillance and vac-
cination programs. In addition, interpretation 
of hospitalisation data for codes occurring in 
any diagnosis field (versus principal diagnosis) 
and of death data including all coded associ-
ated causes of deaths (versus underlying cause 
only) is likely to lack specificity and should be 
interpreted with caution. Finally, the influence 
of changing patterns of diagnostic testing, par-
ticularly for influenza and pertussis, and of any 
changes in case definitions, are important con-
siderations when interpreting the significance of 
notification rates of disease over time.

1. Introduction

The National Centre for Immunisation Research 
and Surveillance of Vaccine Preventable Diseases 
has published five comprehensive reports on 
vaccine preventable diseases (VPDs) and vac-
cination coverage in Australia, appearing every 
2–3 years, since 2000. These reports (‘the VPD 
reports’) have been published as supplement 
issues of Communicable Diseases Intelligence. 
They serve as a national resource to support 
surveillance and control of VPDs in Australia, 
particularly those for which there is a national 
vaccination program, with several unique fea-
tures that value-add to other national reports of 
communicable disease surveillance data.

In addition to the summary VPD report, which 
uses a standard structure across all VPDs, a 
rolling series of epidemiologic reviews provides 
more detailed data in age groups and time 
frames, which can be tailored specifically to cur-
rent or proposed vaccination programs targeting 
specific VPDs. Recent reviews relevant to this 
report include studies on pertussis,1 mumps,2 
rubella,3 hepatitis A,4 influenza,5 pneumococcal 
disease6 and varicella zoster.7

2. Methods

In keeping with established practice, three main 
sources of routinely collected data on VPDs in 
Australia were used for this report. Disease noti-
fication data were obtained from the Office of 
Health Protection’s National Notifiable Diseases 
Surveillance System (NNDSS), supplied by 
states and territories; data on coded hospitalisa-
tions were sourced from the Australian Institute 
of Health and Welfare (AIHW) National 
Hospital Morbidity Database; and causes of 
death unit record file data were obtained from 
the Australian Coordinating Registry.

A comprehensive listing of significant events in 
vaccination practice in Australia is available from 
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the National Centre for Immunisation Research 
and Surveillance of Vaccine Preventable Diseases 
vaccination history tables.i

Notifications

The NNDSS was established in its current form 
in 1991 and includes de-identified information 
on cases of notifiable disease reported by state 
and territory authorities in Australia. Each of 
the 8 state and territory health departments 
collects data on notifiable diseases under their 
respective public health legislation. Data qual-
ity of the NNDSS is continually monitored 
by the Office of Health Protection within the 
Australian Government Department of Health, 
and by the National Surveillance Committee, a 
committee which includes jurisdictional surveil-
lance and data managers. There is a continual 
process of reviewing the national consistency of 
communicable disease surveillance on a daily, 
fortnightly and quarterly basis. Historically, 
state and territory notification criteria were 
based on the 1994 National Health and Medical 
Research Council surveillance case definitions.28 
In September 2003, a new set of national case 
definitions for notifiable diseases reported to the 
NNDSS was endorsed by the Communicable 
Diseases Network Australia,29 with nearly all 
jurisdictions implementing the new definitions 
in January 2004 (New South Wales commenced 
in August 2004).

Information on case definitions currently in 
use for vaccine preventable diseases is available 
on the Australian Government Department 
of Health web site.ii The data collected by the 
NNDSS are frequently updated by jurisdictions. 
For this report, data extracted from the NNDSS 
(April 2017) were examined. Data were checked 
and cleaned. Disease notification data for cases 
with a date of diagnosis between 1 January 
2012 and 31 December 2015 are included in this 
report. It should be noted that historical noti-

i	  http://www.ncirs.org.au/health-professionals/history-

immunisation-australia

ii	  www.health.gov.au/casedefinitions

fication data included in this report have been 
updated from previous reports and the updated 
data used for trend analysis.

In this four-year report (2012 to 2015) and 
the previous four-year report (2008 to 2011),8 
notification data are presented by the ‘date of 
diagnosis’. Reports on data prior to 2008 ana-
lysed notification data by date of onset (if the 
date of onset from the clinical history was col-
lected and available), or the specimen collection 
date for laboratory-confirmed cases. For each 
notification record, a date of diagnosis is derived 
from the date of onset, or, where not supplied, 
the earliest date recorded among the three fields 
of date of specimen, date of notification, or date 
notification received (the only mandatory date 
field). The variables extracted for each VPD in 
this report were: date of diagnosis, age at onset, 
sex, Indigenous status and state or territory of 
residence.

Indigenous status in the notification data pro-
vided by the Department of Health to NCIRS 
includes five categories: ‘Aboriginal but not 
Torres Strait Islander origin’, ‘Torres Strait 
Islander but not Aboriginal origin’, ‘Aboriginal 
and Torres Strait Islander origin’, ‘not Aboriginal 
or Torres Strait Islander origin’ and ‘not stated’. 
For the purposes of calculating rates, we used two 
categories: ‘Indigenous’ (individuals identified 
as Aboriginal and/or Torres Strait Islander) and 
‘other’ (individuals recorded as not Aboriginal 
or Torres Strait Islander and where not stated).

Completeness of Indigenous status was assessed 
for each disease by calculating the proportions 
of notifications where Indigenous status was not 
stated and/or where the data field was left blank.

Vaccination status was assessed using the new 
vaccine type and vaccination date data fields. In 
jurisdictions where new vaccination data fields 
were not used for the specified years, we used 
the old vaccination data fields. The following 
categories were used to further categorise data 
where the vaccination data fields were incom-
plete:
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•	 information on vaccine type not available 
(code 8888 where cases were followed up but 
no information was available)

•	 missing vaccine type (code 9999 where cases 
were not followed up)

•	 no data recorded where the vaccine data field 
was left blank

We also used a cut-off of 14 days between vacci-
nation date and disease onset date for estimating 
validity of vaccine doses. Vaccine doses given 
≤14 days prior to disease onset date were con-
sidered invalid. We provide details of only valid 
vaccine doses in this report.

Hospitalisations

Hospitalisation data from the AIHW National 
Hospital Morbidity Database were analysed 
by calendar year of hospital admission for the 
four years 2012 to 2015. For trend analysis, 
the report uses selected historical data from 
previous reports.30–34 Hospitalisations where 
the date of admission fell within the reporting 
period were included, with analyses by variables 
such as age and sex grouped by the calendar 
year of hospital admission. Data for each VPD 
were extracted based on the International 
Statistical Classification of Diseases and Related 
Health Problems, 10th Revision, Australian 
Modification (ICD-10-AM). Records of hospi-
talisations included in analysis were those with 
the code(s) of interest listed as the principal 
diagnosis (the diagnosis recorded as chiefly 
responsible for the hospitalisation) or as any 
other diagnosis for that episode of hospitalisa-
tion. The proportion of hospitalisations where 
the disease of interest was coded as the principal 
diagnosis is reported for each disease. For hepa-
titis B, only hospitalisations with acute hepatitis 
B coded as the principal diagnosis are included, 
consistent with the approach taken in previous 
reports.

The variables extracted for analysis included: 
month of admission, age on admission, sex, 
Indigenous status, state or territory of residence, 

length of stay, and diagnosis (principal and other 
diagnoses) coded using the relevant edition of 
ICD-10-AM for the collection period.

Indigenous status in the hospitalisation data 
provided by AIHW to NCIRS includes the two 
categories ‘Indigenous Australians’ and ‘Other 
Australians’.

Deaths

Death data were obtained from the Cause of 
Death Unit Record File (COD URF) data from 
the Australian Coordinating Registry (ACR). 
The Queensland Registry of Births, Deaths and 
Marriages (RBDM) is the ACR for COD URF 
data. The ACR coordinates the approval and 
release of COD URF files on behalf of the data 
custodians – Australian Registrars of Births, 
Deaths and Marriages (RBDM), State/Chief 
Coroners and the National Coronial Information 
System (NCIS).

Since 1997, ICD-10 has been used to identify 
the cause of death. Deaths analysed in this 
report included those recorded as occurring in 
the calendar years 2012 to 2015. The variables 
included were cause of death, age, year of death, 
sex, and state or territory in which the death 
was recorded. Both underlying and associated 
causes of death were analysed for this reporting 
period. Deaths recorded in the NNDSS are also 
reported for relevant disease chapters.

Calculations

All rates were calculated using the mid-year 
estimated resident populations released by the 
ABS as the population denominator and hospi-
tal admissions as the numerator. Rates are pre-
sented as annual rates or average annual rates 
per 100,000 total population, or population in 
age, sex or geographical subgroups, as appropri-
ate. The reported rate estimates for the popula-
tions were not stratified by age groups (i.e. all 
ages together) and are crude rates that have not 
been age-standardised.

For notification, hospitalisation and death data, 
the mid-year population estimates for the corre-



10 of 99 health.gov.au/cdiCommun Dis Intell (2018)  2019;43(https://doi.org/10.33321/cdi.2019.43.58) Epub 18/11/2019

sponding calendar year were used as the denom-
inator population. Averages were calculated for 
rates of notifications and hospitalisations and 
for bed-days of hospitalisation episodes per year. 
The median (rather than average) and range were 
used to describe the distribution of notifications 
and hospitalisations per month, and the length 
of stay per hospitalisation episode, as these data 
are not normally distributed.

 Current case definitions35 and significant events 
in vaccination practice36 in Australia were taken 
into consideration for this report. Previous 
changes in case definitions are no longer avail-
able on the current website35 or in the public 
domain to be considered in this report.

Notes on interpreting data

Comparison between the notification, hospi-
talisation and death data should be made with 
caution since these datasets differ in their pur-
pose for data collection, reporting mechanisms 
and accuracy. The rates presented in this report 
are crude rates, not adjusted for differences in 
population structure between jurisdictions.

Notification data

A major limitation of notification data is that 
they represent only a proportion of all the cases 
occurring in the community, due to under-
reporting and/or testing practices. This pro-
portion may vary between diseases, over time, 
and across jurisdictions. An infectious disease 
diagnosed by a laboratory test should be notified 
by the testing laboratory or treating clinician, as 
required by jurisdictional legislation, whereas 
diagnoses without laboratory confirmation rely 
on notification by clinicians, known to be sub-
stantially less complete. Changes in screening 
programs – including the preferential testing of 
high-risk populations, the use of less invasive 
and more sensitive diagnostic tests, and periodic 
awareness campaigns – may influence the num-
ber of notifications over time. Data accuracy 
may also vary among jurisdictions due to the 
use of different case definitions for surveillance 
prior to adoption of the national case definitions 

in 2004 (particularly relevant to trend graphs 
which present pre-2004 data) and varying 
reporting requirements and clinician practice 
with respect to laboratory testing.

Indigenous status completeness in notification 
data was assessed for the period 2012–2015 and 
reported in each chapter.

Hospitalisation data

The AIHW publishes regular overviews of 
Australian hospitalisation statistics, including 
details of the number of hospitals reporting and 
any documented data problems. The AIHW 
performs logical validations on the ICD-10-AM 
coded data; for example, for sex- and age-specific 
diagnoses. Coding audits and coding quality 
improvement activities are variously performed 
at hospital level and/or state or territory level. 
Some variation in hospital access, admission 
practices and record coding may occur between 
regions and over time and this may impact upon 
the use of hospitalisation data for monitoring 
disease trends over time and between jurisdic-
tions.

There are also limitations associated with the use 
of ICD codes to identify cases. Errors that cause 
the ICD code to differ from the true disease may 
be either random or systematic measurement 
errors. For rare diseases, such as acute polio-
myelitis, tetanus and diphtheria, hospitalisation 
episodes or deaths so coded are much more 
likely to be miscoding of other conditions. The 
ICD codes for diagnosis chosen for analysis of 
a disease should accurately reflect the specific 
condition which is vaccine preventable. For 
some diseases, such as Haemophilus influenzae 
type b (Hib) infection, both the previously used 
ICD-9-CM and current ICD-10-AM codes lack 
specificity for serotype b, and may not be limited 
to sterile site isolates, in contrast to more strin-
gent case definitions used for notification data. 
For each disease in this report, the ICD code(s) 
selected to best represent hospitalisation for the 
disease of interest are listed on the first page of 
each disease chapter.
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In the AIHW hospitalisation database, there 
is one record for each hospital admission epi-
sode.37,38 This means that there will be separate 
records for each readmission or inter-hospital 
transfer. This is unlikely to have a major impact 
on the numbers reported for most of the diseases 
reviewed in this report, as they are mostly acute 
diseases, but severe cases in regional and remote 
areas may be transferred for specialist care.37,38 
However, there may be greater impact on num-
bers reported for diseases where readmission 
due to long-term complications is more likely e.g. 
meningococcal disease. It is also more difficult 
to gauge the relevance where the coded disease 
was not the principal diagnosis but was recorded 
as an additional or secondary diagnosis for that 
hospitalisation episode. AIHW has restrictions 
on release of data that may potentially identify 
cases and therefore less than five hospitalisations 
in the period of interest are reported as a range 
of 1–4 rather than the actual number.

Indigenous status in the hospitalisation data 
provided by AIHW to NCIRS includes the 
categories ‘Indigenous Australians’ and ‘Other 
Australians’. As the ‘Other Australians’ cat-
egory includes both non-Indigenous people 
and those with unknown Indigenous status, it 
is not possible to report the exact proportion 
with ‘unknown’ Indigenous status. However, 
Indigenous status completeness for hospitalisa-
tion data has been greater than 80% in all juris-
dictions since 2010–2011.39

Death data

Mortality data are analysed by year of death and 
cause of death. The Australian Coordinating 
Registry has restrictions on release of data that 
may potentially identify cases, which apply to 
this report. Where there were less than four (but 
not zero) deaths in the period of interest, this is 
reported as a range of 1–3 rather than the actual 
number. In addition, death data are not provided 
for some age groups, where back-calculations 
could compromise confidentiality. Many of the 
issues for accuracy of ICD coding in hospital 
separations, such as propensity for laboratory 
testing, are also relevant for mortality data.

3. Vaccine preventable diseases

3.1 Diphtheria

Highlights

From 2012 to 2015, there were 7 notifications of 
toxigenic diphtheria. Prior to 2011, when there 
was a cluster of 4 notifications including 1 death, 
no cases of diphtheria had been notified since 
2001.

Diphtheria is caused by the bacterium 
Corynebacterium diphtheriae. Infection remains 
localised to the throat or skin, but disease 
manifestations arise from both local inflam-
mation and/or systemic toxaemia. Pharyngeal 
diphtheria presents with a membranous inflam-
mation of the upper respiratory tract, which can 
be extensive and cause laryngeal obstruction. 
Damage to other organs including the myo-
cardium, nervous system and kidneys, caused 
by the organism’s exotoxin, may complicate 
pharyngeal or cutaneous diphtheria.40,41 Non-
toxigenic C. diphtheriae usually causes mild 
throat or skin infection, which is occasionally 
complicated by invasive disease including endo-
carditis or arthritis. Corynebacterium ulcerans, 
a bacterium found in cattle and more recently in 
cats, can also express diphtheria toxin and cause 
a zoonotic infection in humans that is similar to 
diphtheria.42–46

Case definition

Notifications47

Diphtheria case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_dipth.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code A36 (Diphtheria) 
was used to identify hospitalisations and deaths. 
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Severe morbidity and mortality

There were 7 notified cases of toxigenic diph-
theria during the four years 2012 to 2015 (Table 
3.1.1), 3 in 2013 and 2 each in 2014 and 2015. The 
2013 cases (1 from South Australia and 2 from 
Queensland) have been reported separately,48–50 
and were imported from India and Papua New 
Guinea respectively.48,50 In 2014, the 2 cases 
were cutaneous, reported in Queensland and 
imported from Tokelau and Cambodia.17 In 
2015, both cases were notified from Queensland. 
One case was a cutaneous infection of C. diph-
theriae, imported from the Solomon Islands; the 
other was a pharyngeal infection due to C. ulcer-
ans acquired in Australia.51 The average annual 
notification rate for this reporting period was 
0.01 per 100,000 population. Prior to this report-
ing period, a cluster of 3 cases with toxigenic C. 
diphtheriae from the pharynx were identified in 
Queensland in 2011. One of these individuals 
died of pharyngeal diphtheria, while the other 
two were asymptomatic carriers (including the 
index case who had had recently returned from 
Papua New Guinea).52,53 The national surveil-
lance case definition was subsequently amended 
to require clinical disease in order to meet crite-
ria to be a case. Another case was notified in 2011 
who acquired cutaneous diphtheria in Indonesia 
and was diagnosed in the Northern Territory.53 
Prior to 2011, there had been no notified cases 
since 2002 (Appendix 1, Figure A.1).

In the 4 years from January 2012 to December 
2015, there were 61 hospital admissions coded as 
due to diphtheria, an average annual rate of 0.07 
per 100,000 population (Table 3.1.1), with diph-
theria the principal diagnosis in 10 (16%). Of the 
61 hospital admissions, 40 (66%) were cutaneous 
diphtheria, 16 (26%) were unspecified/other 
and 5 (8%) were pharyngeal diphtheria. Of the 
10 hospitalisations with diphtheria as the prin-
cipal diagnosis code, 4 were recorded to have 
had pharyngeal and 3 each had cutaneous and 
unspecified diphtheria. The Northern Territory 
accounted for 28% of coded hospitalisations at 
an annual rate of 1.7 per 100,000 population.

In the causes of death data, there were 1–3 
deaths in this reporting period with diphtheria 
recorded as the underlying or associated cause.

Aboriginal and Torres Strait Islander status

Of the 7 notifications of diphtheria during 
2012–2015, Indigenous status was reported for 
6 (86%). Although notification numbers and 
rates of diphtheria recorded among Aboriginal 
and Torres Strait Islander people were similar 
to other Australians (1 versus 6 and 0.04 ver-
sus 0.01 per 100,000 population respectively), 
hospitalisation rates were substantially higher 
(22 versus 39 cases and 0.78 versus 0.04 per 
100,000 population respectively). Of the 22 
hospitalisations among Aboriginal and Torres 
Strait Islander people, 14 were for cutaneous 
diphtheria, with 13/14 of these reported from 
the Northern Territory.

Vaccination status

Of the 7 notifications, vaccination data was not 
available for 57% (4/7) of cases (1 case coded as 
8888 i.e. where the case was followed up but no 
information was available and 3 cases coded as 
9999 i.e. missing vaccine type data where cases 
were not followed up). Of the 3 cases that had 
vaccination data available, 1 case received only 1 
dose, 1 case received 4 doses and 1 case received 
5 doses of the vaccine.

Comment

Although diphtheria remains a rare disease in 
Australia, the occurrence of 7 notifications of 
confirmed toxigenic disease in the four years 
2012–2015, after none between 2002 and 2010, 
is cause for vigilance, especially with respect to 
travel-associated exposure in older individuals, 
who are more likely to be incompletely immu-
nised. Cutaneous diphtheria (much of which 
is non-toxigenic) remains disproportionately 
a disease of Aboriginal people residing in the 
Northern Territory, as previously reported.54
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Table 3.1.1: Diphtheria notifications, hospitalisations and deaths, Australia, 2012 to 2015,a by age group

Diphtheria 
notifications

Diphtheria 
hospitalisations LOSb per admission Diphtheria 

deathsc

Any diagnosis Principal 
diagnosis

Any 
diagnosis

Principal 
diagnosis

Age 
group 
(years)

n (Rate)d n (Rate)d n (Rate)d Median days n (Rate)d

<1 0 (0.00) 0 (0.00) 0 (0.00) 0 0 0 (0.00)

1–4 0 (0.00) 1–4 (0.04) 0 (0.00) 13 0 0 (0.00)

5–14 0 (0.00) 5 (0.04) 0 (0.00) 3 0 0 (0.00)

15–24 2 (0.02) np (0.04) 1–4 (0.02) 3 4 0 (0.00)

25–49 3 (0.01) 19 (0.06) 6 (0.02) 3 1 0 (0.00)

50–64 0 (0.00) 13 (0.08) 1–4 (0.01) 7 5 0 (0.00)

≥65 2 (0.01) 17 (0.13) 0 (0.00) 11 13 1–3 (0.01)

All ages 7 (0.01) 61 (0.07) 10 (0.01) 6 2 1–3 (<0.001)

a	 Notifications where the month of diagnosis was between January 2012 and December 2015; hospitalisations where the month of 

admission was between January 2012 and December 2015.

b	 LOS = length of stay in hospital.

c	 Deaths include underlying and associated causes of deaths.

d	 Average annual age-specific rate per 100,000 population.

np	 Not provided
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3.2 Haemophilus influenzae type b 
disease 

Highlights

Notifications for invasive Haemophilus influen-
zae type b (Hib) disease and hospitalisations for 
Haemophilus meningitis remained low for the 
period January 2012 to December 2015.

Infants aged <1 year had the highest notification 
rate accounting for 29% of invasive Hib notifica-
tions for the reporting period.

Haemophilus influenzae is a Gram-negative 
bacterium, which occurs in both encapsulated 
and unencapsulated forms. It is predominantly a 
commensal organism in the nasopharynx, espe-
cially in young children. Based on their capsular 
polysaccharide, H.  influenzae bacteria can be 
further characterised into 6 serotypes designated 
by the letters a to f. H. influenzae type b, or Hib, 
has most often been associated with invasive 
disease. Before Hib vaccines became available, 
Hib was recognised as the most serious bacterial 
infection in young children in Australia.55 Hib 
caused at least 95% of invasive disease due to 
H. influenzae in children, and up to 70% of bacte-
rial meningitis in children in Australia was esti-
mated to be attributable to Hib.56,57 Worldwide, 
90% of invasive Hib disease occurs in children 
<5 years of age.58 Before Hib vaccine was intro-
duced in Australia, infants <18 months of age 
had the highest incidence,56,59 and Aboriginal 
and Torres Strait Islander children had rates 
among the highest recorded in the world and a 
significantly younger age of onset.57 Before the 
introduction of Hib vaccine programs, the most 
common manifestations of invasive Hib disease 
were meningitis and epiglottitis.59,60 Epiglottitis 
was most often seen in children >18 months of 
age and was rare in Aboriginal and Torres Strait 
Islander children.56,61 Survivors of Hib meningi-
tis commonly have neurological sequelae such 
as deafness and intellectual impairment. Other 
manifestations of Hib disease include cellulitis, 
septic arthritis, pneumonia, pericarditis, osteo-
myelitis and septicaemia.59

Case definition 

Notifications62

Haemophilus influenzae type B (Hib) infection 
(invasive) case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_hib.htm

Hospitalisations and deaths

There are no ICD-10-AM/ICD-10 codes that 
specify Hib as a causative organism. The ICD-
10-AM/ICD-10 code used to identify presumed 
Hib cases was G00.0 (Haemophilus meningitis). 
The ICD-10-AM/ICD-10 codes for H. influenzae 
pneumonia, H.  influenzae septicaemia, infec-
tion and acute epiglottitis were not included, as 
these codes have been shown to lack specificity 
for invasive H. influenzae disease due to type b.

Secular trends

Notifications for invasive Hib disease and 
hospitalisations for Haemophilus meningitis 
remained low for the period January 2012 to 
December 2015 (Figure 3.2.1), with a total of 
73 invasive Hib infections notified, an average 
annual notification rate of 0.08 per 100,000 pop-
ulation (Table 3.2.1). A median of 1 case (range 
0–5) was notified per month (Figure 3.2.1). This 
was lower than the reporting rate observed for 
the previous review period (January 2008 to 
December 2011).8

There were 135 hospitalisations (average annual 
rate 0.14 per 100,000) recorded as Haemophilus 
meningitis (Table 3.2.1), with a median of 2 cases 
(range 0–12) hospitalised per month (Figure 
3.2.1). The hospitalisation rate slightly increased 
from the previous review period (January 2008 
to December 2011), which was 0.12 per 100,000 
population.8

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_hib.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_hib.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_hib.htm
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Severe morbidity and mortality

Notifications of invasive Hib disease and hos-
pitalisations for Haemophilus meningitis were 
highest for infants <1 year of age (Table 3.2.1) 
who accounted for 21/73 (29%) invasive Hib 
notifications, an incidence of 1.71 per 100,000 
population, and 43/135 (32%) hospitalisations, a 
rate of 3.5 per 100,000 population.

Over the 4-year reporting period the total num-
ber of hospital bed days recorded for all patients 
with Haemophilus meningitis was 1,457 (364 
bed days per year), a median length of stay of 
9 days. There was 1 reported death among the 
73 Hib cases reported to the NNDSS in the 4 
years from January 2012 to December 2015, and 
1–3 deaths recorded in the causes of death data 
(Table 3.2.1).

Age and sex distribution

There were slightly more notifications for inva-
sive Hib disease for males than females with an 
average male: female ratio of 1.1:1 over the 4 years 
from January 2012 to December 2015. Although 
overall a larger proportion of hospital admis-
sions for Haemophilus meningitis was for males 
(56%), the male: female ratio was not consistent 
across the 4 years: males accounted for 61% of 
hospitalisations for Haemophilus meningitis in 
2012 and 54% of hospitalisations in 2015.

Since the introduction of the Hib vaccine in 
Australia in 1993, invasive Hib disease in chil-
dren aged 0–4 years has fallen dramatically, 
with the steepest decline in rates between 1993 
and 1995 (Figure 3.2.1). Between January 2012 
and December 2015, the annual average notifi-
cation rate for children 0–4 years of age was 0.5 
per 100,000 population, identical to the previous 
4 years (January 2008 to December 2011).

Geographical distribution

The majority (84%) of notifications occurred in 
Queensland (36%), New South Wales (30%) and 
Victoria (18%), as did 80% of hospital admis-
sions for Haemophilus meningitis (New South 

Wales (31%), Queensland (27%) and Victoria 
(22%)) over the 4-year period. Despite its small 
population, the Northern Territory accounted 
for 5% of notifications and hospitalisations for 
Haemophilus meningitis, with the highest rate 
of notification (0.4 per 100,000) and hospitali-
sation (0.6 per 100,000) rates, about five times 
the national averages of 0.08 and 0.1 per 100,000 
respectively (Appendix 2, Appendix 3).

Vaccination status

Vaccination status in the NNDSS was evaluated 
for all notified cases born after 31 December 
1987 i.e. the cohort eligible to receive the Hib 
vaccine. Of the total 73 notifications, there were 
40 vaccine-eligible cases. Of the 40 vaccine-
eligible cases, vaccination data was not available 
for 3% (1/40) of cases (1 case coded as 8888 i.e. 
where the case was followed up but no informa-
tion was available). Of the 39 cases that had vac-
cination data available, 9 cases were reported to 
have received no vaccine doses (unvaccinated), 
9 cases had received only 1 dose; 2 cases had 
received 2 doses; 13 cases had received 3 doses 
and 6 cases had received 4 doses of the vaccine. 
The child in the <1 year age group who died in 
2012 was recorded in the NNDSS as being par-
tially vaccinated for age.63

Aboriginal and Torres Strait Islander status

Of the 73 notifications of invasive Hib disease 
over the 2012–2015 period, Indigenous status 
was reported for 72 (99%). Notification rates 
of Hib recorded among Aboriginal and Torres 
Strait Islander people were over 10 times higher 
than other Australians (0.46 versus 0.03 per 
100,000 population respectively).

Comment

Notification rates for invasive Hib disease and 
hospitalisation rates for Haemophilus menin-
gitis remained low for all ages and in children 
<5 years of age, and were similar to the previous 
reporting period (2008–2011).8,64 The discrep-
ancy between notification rates for invasive Hib 
disease and hospitalisation rate for principal 
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diagnosis of Haemophilus meningitis may be 
due to meningitis hospitalisations caused by 
serotypes other than type b, or to misclassifica-
tion of some hospitalisations.

3.3 Hepatitis A

Highlights

The average annual notification rate for hepa-
titis A was 0.8 per 100,000 population over the 
4 years from January 2012 to December 2015 
compared with 1.43 per 100,000 population in 
the previous 4 years. Notably, the notification 
rate in Aboriginal and Torres Strait Islander 
people (0.4 per 100,000) was lower than in other 
Australians (0.8 per 100,000).

Hepatitis A is caused by the hepatitis A virus 
(HAV), an RNA virus classified within the genus 
hepatovirus of the picornavirus family. There is 
only one human HAV serotype.65–68 Hepatitis 
A is an acute inflammatory disease of the liver 
and can produce either asymptomatic or symp-
tomatic infection. Clinical manifestations of 
symptomatic infection vary from mild anicteric 
illness to fulminant hepatic failure. HAV infec-
tion typically has a sudden onset of symptoms 
that can include fever, anorexia, malaise, nau-
sea, abdominal discomfort, jaundice and dark 
urine.69,70 The likelihood of having symptoms 
with HAV infection is related to age. In young 
children, hepatitis A is usually asymptomatic or 
associated with mild illness without jaundice. In 
adults, symptomatic infection is characteristic 
and 70%–95% of infected adults show clinical 
symptoms.70

Case definition

Notifications71

Hepatitis A case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_hepa.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 codes B15.0 (hepatitis 
A with hepatic coma) and B15.9 (hepatitis A 
without hepatic coma) were used to identify 
hospitalisations and deaths.

Secular trends

There were 766 notifications of hepatitis A over 
the 4 years January 2012 and December 2015, 
with a median of 15 per month and a maximum 
of 39 (Figure 3.3.1). The average annual notifica-
tion rate was 0.82 per 100,000 population (Table 
3.3.1), highest in 2014 (0.98 per 100,000) and 
lowest in 2012 (0.73 per 100,000) (Appendix 2). 
Although total coded hospitalisations (1032) 
exceeded notifications, only 404 (39%) were 
coded as the principal diagnosis; and numbers 
of hospitalisations with hepatitis A coded as the 
principal diagnosis did not exceed notifications 
in any age group.

Severe morbidity and mortality

In the 4 years from January 2012 to December 
2015, hepatitis A accounted for 5,115 hospital 
bed days with a median length of stay of 3 days 
(Table 3.3.1), increasing with increasing age. 
Over the 4-year reporting period, a total of 17 
deaths was recorded in the causes of death data, 
but hepatitis A was recorded as the underlying 
cause of death in only 5 of these. No deaths were 
reported in the NNDSS.

Age and sex distribution

Notification rates were highest for children aged 
5–14 and young adults aged 15–24 years and 
progressively decreased with age. Although the 
hospitalisation rate for hepatitis A in any diag-
nosis field progressively increased with age to 
be highest in those ≥65 years, when restricted 
to principal diagnosis, hospitalisation rates 
were highest in those 5–24 years (Table 3.3.1). 
Notifications and hospitalisations had overall 
male: female ratios of 1.3:1 and 0.9:1, respectively. 
This pattern was also observed in the previous 
reporting period.

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_hepa.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_hepa.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_hepa.htm
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Geographical distribution

The highest numbers of notified cases during 
this reporting period were from New South 
Wales (256), Victoria (219) and Queensland 
(157). Tasmania had the lowest average annual 
rate of notifications. Of small numbers of hospi-
talised cases, rates per 100,000 population were 
about twice as high in the Northern Territory 
(2.6) as in other jurisdictions (South Australia 
(1.4), Australian Capital Territory (1.4), Victoria 
(1.2) and New South Wales (1.1); Appendix 3).

Aboriginal and Torres Strait Islander status

Of the 766 notifications of hepatitis A over 
the 2012–2015 period, Indigenous status was 
reported for 738 (96%). Of the total 766 hepatitis 
A notifications, 11 were in Aboriginal and Torres 
Strait Islander people and 727 in other people 
(notification rate 0.4 versus 0.8 per 100,000 
population, respectively). However, coded hos-
pitalisation rates were higher for Aboriginal 
and Torres Strait Islander people than for other 
people (1.5 versus 1.1 per 100,000 population 
respectively).

Vaccination status

Of the 766 notifications, vaccination data was 
not available for 35% (267/766) of cases (114 
cases coded as 8888 where the case was followed 
up but no information was available; 97 cases 
coded as 9999 where there was missing vaccine 
type data and cases were not followed up; and 56 
had no data recorded i.e. the vaccine data field 
was left blank). Of the 499 cases that had vacci-
nation data available, 485 cases reported to have 
received no vaccine doses (unvaccinated), and 14 
cases received only 1 dose of vaccine.

Comment

Hepatitis A vaccine has been available on the 
National Immunisation Program (NIP) for 
Aboriginal and Torres Strait Islander children 
in the Northern Territory, Queensland, South 
Australia and Western Australia since 2005. 
Coverage in Aboriginal and Torres Strait 

Islander children for whom hepatitis A vaccine 
is included in the NIP is around 80% for 1 dose72 
and around 71% for 2 doses.73 As previously 
reported, the child program has been associated 
with hepatitis A notification rates decreasing 
across all age groups in the Aboriginal and 
Torres Strait Islander population,4 to be half that 
of other population groups in the period covered 
by this report. Hepatitis A notifications were 
highest in children and young adults, possibly 
related to travel, including travel to visit friends 
and relatives in endemic countries. Australia 
continues to recommend hepatitis A vaccine 
for people with an increased risk of acquiring 
hepatitis A due to occupational or other fac-
tors,74 but coverage of the vaccine in such groups 
is unknown.
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3.4 Hepatitis B

Highlights

There was a declining trend in the number of 
notifications of newly-acquired hepatitis B that 
started in 2007 and continued over the 4-year 
period from January 2012 to December 2015.

There were 10 notifications of newly-acquired 
hepatitis B for children aged <5 years over the 
4-year period from January 2012 to December 
2015.

The focus of this chapter is acute infection with 
hepatitis B virus (HBV), a hepadnavirus. It 
produces a range of conditions from subclinical 
infection to acute and, rarely, fulminant hepa-
titis. The majority of HBV infections are not 
clinically recognised, with <10% of children and 
30%–50% of adults experiencing jaundice.75,76 
When illness occurs, it is usually insidious, with 
anorexia, vague abdominal discomfort, nausea 
and vomiting, sometimes arthralgia and rash, 
often progressing to jaundice. The main burden 
of disease is related to chronic HBV infection. 
The risk of an acute infection becoming chronic 
varies inversely with age. Chronic HBV infec-
tion occurs in about 90% of infants infected at 
birth, 20%–50% of children infected at 1–5 years 
of age, with much lower but highly variable risk 
(1%–10%) in people infected as older children 
and adults.75 Of those chronically infected with 
HBV, 15%–40% develop cirrhosis of the liver 
and/or hepatocellular carcinoma.77,78

HBV transmission occurs by percutaneous or 
permucosal exposure to infective body fluids 
such as blood, semen, vaginal secretions and 
any other body fluid containing blood.75 Major 
modes of transmission include sexual or close 
household contact with an infected person, 
perinatal transmission from mother to infant, 
injecting drug use and nosocomial exposure.75 
The summary below is restricted to newly-
acquired hepatitis B notifications and acute 
hepatitis B hospitalisations.

Case definition

Notifications79

Hepatitis B (newly acquired) case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_hepbnew.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code B16 (acute hepa-
titis B) was used to identify hospital admissions 
and deaths. As in previous reports only those 
hospitalisations with B16 as the principal diag-
nosis were included.

Secular trends

In the 4 years from January 2012 to December 
2015, there were 676 notifications of newly-
acquired hepatitis B (average annual rate of 0.7 
per 100,000) (Table 3.4.1). There was a small 
decline during the 4-year reporting period, from 
a median of 16 notifications per month in 2012 
to 12 notifications per month in 2015 (Figure 
3.4.1). There were 459 hospital admissions with a 
principal diagnosis of acute hepatitis B over the 
4 years (Table 3.4.1). Numbers of hospitalisations 
decreased compared to the previous 4 years, 
January 2008 to December 20118 (Figure 3.4.1).

Severe morbidity and mortality

In the 4-year reporting period, hospitalisa-
tions for acute hepatitis B infection accounted 
for 2,568 bed days. The median length of stay 
in hospital was 4 days, increasing to 7 days for 
admissions for persons aged ≥65 years (Table 
3.4.1).

There were 589 deaths in the causes of death 
data over the 4-year period with acute hepatitis 
B infection (ICD-10 code B16) recorded as the 
underlying or associated cause. Only 80 (13.6%) 
were coded as the underlying cause of death (14 
deaths in people aged 25–49 years, 34 deaths in 
those aged 50–64 years and 32 deaths in people 

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_hepbnew.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_hepbnew.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_hepbnew.htm
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aged ≥65 years) (Table 3.4.1). Only 3 deaths were 
recorded among notifications to NNDSS during 
this reporting period.

Age and sex distribution

From January 2012 to December 2015, the 
highest rates for notification of newly-acquired 
hepatitis B infection and hospital admissions for 
acute hepatitis B were among adults aged 25–49 
years (Table 3.4.1). In children 0–4 years, there 
were 10 notifications of newly-acquired hepatitis 
B (Table 3.4.1).

Numbers of notifications and hospital admis-
sions were higher for males than for females 
(male:female ratio for notifications 2.8:1 and 
hospitalisations 2.4:1).

Geographical distribution

Queensland accounted for 28% of notifications, 
followed by 26% in Victoria and 17% each in 
Western Australia and New South Wales over 
the 4 years from January 2012 to December 2015 
(Appendix 2).

Hospitalisation rates were highest in the 
Northern Territory (average annual rate 1.1 per 
100,000 population) and lowest in New South 
Wales and Tasmania (average annual rate 0.4 
per 100,000) over the 4 years from January 2012 
to December 2015 (Appendix 2).

Aboriginal and Torres Strait Islander status

Of the 676 notifications of hepatitis B over 
the 2012–2015 period, Indigenous status was 
reported for 606 (90%). Of the total 676 noti-
fications, there were 59 notifications among 
Aboriginal or Torres Strait Islander people. 
There were also 32 hospitalisations for hepatitis 
B among Aboriginal or Torres Strait Islander 
people. Notification rates in Aboriginal or 
Torres Strait Islander people were more than 
three times as high (2.1 per 100,000 people) as 
other people (0.7 per 100,000 population) and 

hospitalisation rates two times as high (1.1 per 
100,000 population versus 0.5 per 100,000 popu-
lation).

Vaccination status

Of the 14 notifications during January 2012 
to December 2015 in children aged <15 years 
eligible to receive hepatitis B vaccine as part of 
the universal infant vaccination program, vac-
cination data was not available for 50% (7/14) of 
cases (1 case coded as 8888 where the case was 
followed up but no information was available; 3 
cases coded as 9999 for missing vaccine type data 
where cases were not followed up; and 3 cases 
had no data recorded i.e. the vaccine data field 
was left blank). Of the 7 cases that had vaccina-
tion data available, there were 5 cases reported to 
have received no vaccine doses (unvaccinated), 1 
case had received 4 doses and 1 case had received 
5 doses of hepatitis B-containing vaccine.

Comment

Universal infant hepatitis B immunisation was 
introduced in May 2000, but targeted programs 
were in place since the 1980s in all jurisdictions. 
A progressive downward trend in total notifica-
tions of acute hepatitis B is evident from 2007, 
accelerating during this reporting period of 
2012 to 2015.
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3.5 Influenza

Highlights

There was a marked increase in winter seasonal 
peaks of notifications in this reporting period 
relative to previous years with a very large peak 
in influenza notifications between July and 
September 2015 (79,582 cases). Hospitalisation 
rates for influenza coded as J09, J10 or J11 were 
highest for infants aged <1 year, followed by 
children aged 1–4 years.

Influenza, predominantly influenza type A 
(H1N1 and H3N2) and type B (Yamagata and 
Victoria lineages) viruses, causes annual epi-
demics of respiratory disease and is mainly 
spread by droplet transmission.70 The disease 
is often indistinguishable clinically from that 
caused by other respiratory viruses. Typical 
symptoms include abrupt onset of fever, cough, 
malaise, myalgia, sore throat and headache. 
Complications of influenza infection include 
pneumonia, otitis media and exacerbation of 
chronic medical conditions.80 Significant anti-
genic changes can lead to pandemics with higher 
rates of illness and death.70 Seasonal epidemics 
occur in Australia mainly between June and 
September, with year to year variability in terms 
of severity and age groups affected, based on the 
viruses predominantly circulating. Influenza 
can cause severe illness or death in high-risk 
groups particularly in children younger than 5 
years, people older than 65 years, Aboriginal and 
Torres Strait Islander people, pregnant women, 
people with chronic medical conditions.74

Case definition

Notifications81

Influenza laboratory-confirmed case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_flu.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 codes J09 (influenza 
due to certain identified influenza virus, includ-
ing avian influenza and the influenza A/H1N1 
pandemic strain), J10 (influenza due to identified 
virus) and J11 (influenza, virus not identified) 
were used to identify influenza hospitalisations 
and deaths. As no avian influenza cases have 
been reported in Australia, J09 in this report 
refers to the influenza A/H1N1 pandemic strain.

Secular trends

In the 4 years from January 2012 to December 
2015, there were 241,177 notifications of influ-
enza for an average annual rate of 258.7 per 
100,000 population (Table 3.5.1). Notifications 
were highest in 2015, accounting for 42% of 
cases notified over the 4 years at a rate of 423 
per 100,000 (Appendix 2). There were marked 
increases in the winter seasonal peaks in influ-
enza notifications relative to previous years, 
with a very large peak in influenza notifica-
tions between July and September 2015 (79,582 
cases) (Figure 3.5.1). Monthly notifications for 
influenza during 2015 (median 2,372 cases) 
were more than twice as high as 2012 (monthly 
median 1,090).

From January 2012 to December 2015, there 
were 54,199 hospitalisations with ICD-10-AM 
influenza codes J09, J10 or J11. There were large 
peaks in hospitalisations for influenza code J10 
or J11 in the winter months of 2014 and 2015, 
with a smaller peak in 2012 (Figure 3.5.1). 
Hospitalisations for influenza code J09 also had 
a larger than average peak in winter 2014 in this 
reporting period (Figure 3.5.1).

Severe morbidity and mortality

In the 4-year reporting period, there were 
321,606 bed days for hospitalisations due to any 
influenza (J09, J10 or J11). The median length 
of hospital stay was 3 days, increasing to 5 days 
for patients aged ≥65 years (Table 3.5.2). From 
January 2012 to December 2015, in the cause of 
death data, influenza (ICD-10 codes J09, J10, J11) 

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_flu.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_flu.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_flu.htm
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was recorded as the cause of death in 1,045 cases, 
an average annual rate of 1.1 deaths per 100,000 
population (Table 3.5.1). Coded influenza death 
data are known to significantly underestimate 
the true influenza associated death rate.

Age and sex distribution

The highest rate of notifications for influenza 
was among children aged 1–4 year, followed by 
infants in the <1 year age group (Table 3.5.1). 
Hospitalisation rates for influenza coded as J09, 
J10 or J11 was highest for infants aged <1 year, 
followed by children aged 1–4 years (Tables 
3.5.1).

There were slightly fewer influenza notifications 
and hospitalisations for males than females 
(male:female ratio 0.9:1 for notifications and 0.9 
for hospitalisations).

Geographical distribution

Notification rates were highest in South Australia 
followed by Queensland and Northern Territory 
(Appendix 2). Hospitalisation rates increased 
markedly in 2014 across all jurisdictions. In 
2015, there was an overall increase in hospitali-
sation rates, particularly in Queensland, South 
Australia, Tasmania and Victoria (Appendix 3).

Aboriginal and Torres Strait Islander status

Of the 241,177 notifications of influenza over 
the 2012–2015 period, Indigenous status was 
reported for 97,285 (40%). Of the total 241,177 
notifications for influenza, 2% (5,966) were in 
Aboriginal and Torres Strait Islander people, 
with a notification rate overall slightly lower (211 
per 100,000 population) than other Australians 
(261 per 100,000 population). Of the 54,199 
hospitalisations for influenza, approximately 
5% (2,920) were in Aboriginal and Torres Strait 
Islander people, with a hospitalisation rate (103 
per 100,000 population) almost twice that of 
other Australians (57 per 100,000 population).

Vaccination status

Vaccination status data have not been provided 
due to data quality issues.

Comment

Influenza remains the most commonly notified 
VPD in Australia. Patterns of influenza by age 
group, and Indigenous status over time were 
recently reviewed in detail for the period 2006 
to 2015.5 In this report, the striking increase in 
notification rate after the pandemic year in 2009 
almost certainly reflects greatly increased test-
ing in the context of wide availability of molecu-
lar methods of virus detection. Hospitalisation 
rates also increased in this time frame, also 
likely influenced by testing practices and an 
increasing recognition by clinicians of influenza 
as a cause of disease among hospitalised patients. 
Differences in notifications across jurisdictions 
are likely to be at least partially due to different 
testing practices, although geographic differ-
ences were noted in the 2009 pandemic when 
they were closely monitored.5
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3.6 Measles

Highlights

Measles notifications remained low in Australia 
over the reporting period, consistent with 
continuing elimination of endemic measles. 
However, number of notifications increased due 
to outbreaks in 2014, predominantly in NSW, 
derived from imported cases. Notification rates 
were highest in infants <1 year of age, as were 
coded hospitalisations.

Measles is an acute and highly communica-
ble disease caused by a member of the genus 
Morbillivirus. Before the introduction of a 
vaccine measles caused millions of deaths 
worldwide.82 The virus is transmitted directly 
from person to person by respiratory droplets 
and is contagious before symptoms develop.82 
The clinical picture includes a prodromal 
fever, cough, coryza, conjunctivitis, and Koplik 
spots on the buccal mucosa, before the onset 
of rash.82,83 Complications include otitis media, 
pneumonia and encephalitis. Subacute scleros-
ing panencephalitis (SSPE) occurs very rarely as 
a late sequel of wild infection but not vaccina-
tion.84 Complications and deaths occur more 
commonly in developing countries in children 
aged <5 years and adults, and in persons with 
malnutrition or immune deficiencies.83

Case definition

Notifications85

Measles case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_measl.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code B05 (measles) 
was used to identify hospitalisations and deaths. 
SSPE, a very rare late sequel of measles infection, 
was not included in this analysis.

Secular trends

In the 4 years from January 2012 to December 
2015, there were 770 notifications of measles 
recorded nationally, an average annual notifica-
tion rate of 0.8 per 100,000 population (Table 
3.6.1). There were increases in notifications in 
2012 and 2014 (Figure 3.6.1), with the rate in 
2014 (1.4 per 100,000) the highest for a decade 
(Figure 3.6.1 insert and Appendix 2).

Hospitalisations followed the same general trend 
as notifications (Figure 3.6.1). From January 2012 
to December 2015, there were 311 hospitalisa-
tions (approximately 40% of notifications) with 
the ICD-10-AM code B05 (measles) at an aver-
age annual rate of 0.33 per 100,000 population 
(Table 3.6.1). The lowest rate of hospitalisations 
during the 4-year period was in 2015 (Appendix 
3).

Severe morbidity and mortality

In the 4-year reporting period, hospital admis-
sions for measles accounted for 1,134 hospital 
bed days. The median length of stay was 3 days, 
with the length of stay increasing with increas-
ing age (Table 3.6.1). Of the 311 hospitalisations, 
285 (92%) had measles recorded as the principal 
diagnosis (Table 3.6.1). In the causes of death 
data, 1–3 deaths were recorded with measles as 
the underlying or associated cause of death for 
the 4–year reporting period, 2012 to 2015. There 
were no deaths recorded in the NNDSS for this 
reporting period.

Age and sex distribution

From January 2012 to December 2015, the high-
est notification rate (7.1 per 100,000 population) 
was for infants (Table 3.6.1), declining among 
children 1–4 years of age to below 2 per 100,000. 
Age-specific hospitalisation rates reflected noti-
fication rates; the highest rate was in infants <1 
year of age (Table 3.6.1). Over the 4-year report-
ing period there were slightly more notifications 
for males than females (male:female ratio 1.3:1), 
and similarly for hospitalisations (male:female 
ratio 1.2:1).

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_measl.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_measl.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_measl.htm
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Geographical distribution

Measles notifications over the 4-year reporting 
period were highest in New South Wales, fol-
lowed by Victoria and Queensland (Appendix 2). 
New South Wales accounted for 36% of measles 
notifications during the 4-year period. Rates of 
hospitalisations for measles were low across all 
jurisdictions in each year of the reporting period 
(Appendix 3).

Aboriginal and Torres Strait Islander status

Measles notifications and hospitalisations 
were low among Aboriginal and Torres Strait 
Islander people. Of the 770 notifications of 
measles over the 2012–2015 period, Indigenous 
status was reported for 750 (97%). Of the total 
770 notifications, only 30 (4%) were reported in 
Aboriginal and Torres Strait Islander people. Of 
these, 6 were in children aged <1 year, 13 aged 
25–49 years and 7 aged 15–24 years. Similarly, 
Aboriginal and Torres Strait Islander people 
accounted for 5% of measles hospitalisations 
(15/311) in this reporting period.

Vaccination status

Of the 770 notifications, vaccination data was 
not available for 31% (238/770) of cases (69 cases 
coded as 8888 where the case was followed up 
but no information was available; 162 cases 
coded as 9999 for missing vaccine type data 
where cases were not followed up; and 7 had no 
data recorded i.e. the vaccine data field was left 
blank). Of the 532 cases that had vaccination 
data available, 404 cases were reported to have 
received no vaccine doses (unvaccinated) and 
of these 20% (79/404) were aged <1 year. There 
were 104 partially vaccinated cases (who had 
received only 1 dose); 20 cases had received 2 
doses; 3 cases had received 3 doses; and 1 case 
had received 5 doses of measles-containing vac-
cine.

Comment

During this reporting period, measles notifi-
cations and hospitalisations remained low in 

Australia but significant outbreaks occurred 
in 201216 and 2014,17 linked to imported cases 
in travellers from high endemicity regions (e.g. 
Thailand, Philippines, Papua New Guinea and 
Vietnam).16,17 Evidence continues to support 
elimination of endemic measles from Australia 
since at least 2005, and verification of measles 
elimination by the World Health Organization 
was achieved in 2014.19,20,86,87
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3.7 Invasive meningococcal disease

Highlights

Notifications and hospitalisations for all menin-
gococcal disease have steadily declined since the 
national meningococcal C vaccination program 
commenced in 2003, with this decline continu-
ing, although more gradually, over the reporting 
period 2012 to 2015. Similarly, notification rates 
of meningococcal serogroup B disease declined 
over the 4-year period (0.7 per 100,000 in 2012 
to 0.5 in 2015). However, serogroup W began 
to emerge from 2014, with 69 notifications 
2012–2015, with 49% of these in 2015, as did 
serogroup Y with 65 notifications, 34% in 2015.

Invasive meningococcal disease is defined as 
the isolation of Neisseria meningitidis from 
cerebrospinal fluid (CSF), blood or other 
normally sterile sites including skin lesions.70 
There are 13 Neisseria meningitidis serogroups 
of which the most common globally are A, B, 
C, W and Y.70 Clinical manifestations include 
meningitis, septicaemia without meningitis, 
and septic arthritis. In culture-negative cases 
with a compatible clinical picture (such as fever, 
haemorrhagic rash and shock), a diagnosis of 
meningococcal disease can be supported by a 
range of laboratory evidence. This includes the 
identification of Gram-negative intracellular 
diplococci or meningococcal antigen in blood 
or CSF, the identification of nucleic acid from 
N. meningitidis in body fluids or demonstration 
of a serological response to N. meningitidis.88,89

Case definitions

Notifications90

Meningococcal disease (invasive) surveillance 
case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_mening.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code A39 (meningo-
coccal infection) was used to identify hospitali-
sations and deaths.

Secular trends

There were 720 notifications of invasive menin-
gococcal disease during the 4 years from January 
2012 to December 2015, an average annual noti-
fication rate of 0.8 per 100,000 population (Table 
3.7.1). Notification rates of meningococcal dis-
ease declined, from 1.0 per 100,000 population 
in 2012 to 0.8 per 100,000 in 2015 (Appendix 2). 
In this same 4-year period there were 1,156 hos-
pitalisations coded as meningococcal infection 
at an average rate of 1.2 per 100,000, a monthly 
median of 14.5 notifications (range 4–33) and 
22 hospitalisations (range 9–44) (Figure 3.7.1). 
Though both notifications and hospitalisations 
remained relatively stable (Figure 3.7.1 and 
Appendix 2 and 3), there was a marked increase 
in serogroup W and Y in 2015 (discussed later in 
this chapter).

Severe morbidity and mortality

In the 4-year reporting period, there were a total 
of 8,111 hospital bed days with an ICD-10 code 
of meningococcal infection. The median length 
of stay was 5 days; longer in adults aged ≥50 
years (Table 3.7.1). There were 40 deaths recorded 
among cases of invasive meningococcal disease 
over the 4 years January 2012 to December 2015 
at a rate of 0.04 deaths per 100,000 population 
(Table 3.7.1).

Age and sex distribution

The highest notification and hospitalisation rates 
for meningococcal disease were among infants 
aged <1 year and young children aged 1–4 years 
(Table 3.7.1), with a small peak in notification 
rates in the adolescent and young adult (15–24 
years) age group. There were slightly more hos-
pitalisations in males than females (male:female 
ratio 1.3:1), and similarly for notifications 
(male:female ratio 1.2:1).

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_mening.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_mening.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_mening.htm
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Geographical distribution

The average notification and hospitalisation rates 
were highest in South Australia (Appendix 2 
and 3). However, small numbers of notifications 
and hospitalisations per year in many jurisdic-
tions resulted in apparently marked fluctuations 
in annual rates.

Aboriginal and Torres Strait Islander status

Of the 720 notifications of invasive meningococ-
cal disease over the 2012–2015 period, Indigenous 
status was reported for 704 (98%).Seventy-seven 
(11%) of the 720 notifications were in Aboriginal 
and Torres Strait Islander people, with 45 (58%) 
of these in children <5 years. All age Aboriginal 
and Torres Strait Islander notification rates 
were almost four times as high as those of other 
Australians (2.7 and 0.7 per 100,000 population 
respectively).

Vaccination status

Of the 720 notifications, vaccination data was 
not available for 42% (303/720) of cases (130 
cases coded as 8888 where the case was followed 
up but no information was available; 98 cases 
coded as 9999 for missing vaccine type data 
where cases were not followed up; and 75 had 
no data recorded i.e. the vaccine data field was 
left blank). Of the 417 cases that had vaccination 
data available, there were 243 cases reported to 
have received no vaccine doses (unvaccinated) 
and 174 cases had received 1 dose of a meningo-
coccal vaccine.

Serogroups

The number and rate of notifications of 
meningococcal serogroup C disease remained 
low over the 4-year reporting period (24 and 
0.03 per 100,000 population respectively). 
Simultaneously, notification rates of meningo-
coccal serogroup B disease declined from 0.7 
per 100,000 in 2012 to 0.5 per 100,000 in 2015) 
but varied substantially by jurisdiction, with the 
highest rate observed in South Australia (1.6 per 
100,000 population). There were no notifications 

for serogroup A and X during this reporting 
period. However, serogroup W (69 notifications, 
49% in 2015) and serogroup Y (65 notifications, 
34% in 2015) increased substantially, as reported 
by the Australian meningococcal surveillance 
program.14

Comments

The notifications and hospitalisations for 
meningococcal disease declined over the 4-year 
reporting period. While serogroup B and C 
disease declined during this period, there were 
increases in notifications of serogroup W and Y 
disease, which accelerated in 2016–2017.10–15
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3.8 Mumps

Highlights

During the review period of January 2012 to 
December 2015, there was a major outbreak 
of mumps commencing in 2015 in WA. More 
than 33% (414/1248) of notifications were in 
Aboriginal and Torres Strait Islander people.

Mumps is an acute viral disease caused by a 
paramyxovirus. In the pre-vaccine era it was a 
well-known common childhood viral disease.91 
Mumps infection is systemic with variable 
pathology and symptomatology. The classical 
disease is characterised by fever and painful 
swelling and inflammation of one or more sali-
vary glands, most commonly the parotid glands. 
Up to 30% of cases, however, are subclinical. 
Aseptic meningitis develops in up to 10% of 
cases and 30% of post-pubertal males experi-
ence epididymoorchitis.24,91

Case definition

Notifications92

Mumps case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_mumps.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code B26 (mumps) was 
used to identify hospitalisations and deaths.

Secular trends

This reporting period saw a major outbreak of 
mumps in 2015 (Figure 3.8.1). In the 4 years 
from January 2012 to December 2015, there were 
1248 notifications of mumps, an average annual 
notification rate of 1.3 per 100,000 population 
(Table 3.8.1), highest in 2015 (2.7 per 100,000 
population) and lowest in 2014 (0.8 per 100,000) 
(Appendix 2). From January 2012 to December 
2015, there were 350 hospital admissions for 

ICD-10-AM/ICD-10 code B26 (mumps) (Table 
3.8.1). The hospitalisation rate was stable over the 
4 years (0.4 per 100,000 population) (Appendix 
3).

Severe morbidity and mortality

Between January 2012 and December 2015, a 
total of 1,437 hospital bed days was recorded 
with a median length of stay of 2 days (Table 
3.8.1). There were 5 deaths in people aged ≥65 
years recorded in the causes of death data with 
mumps as an underlying or associated cause 
(Table 3.8.1).

Age and sex distribution

Over the 4-year reporting period, two-thirds 
of mumps notifications and over half of hos-
pitalisations occurred in young adults (15–24 
years) and those aged between 25–49 years. 
(Table 3.8.1). From 2012 to 2015, increases in 
overall notification rates were driven by steep 
increases in notification rates in adults aged 
25–49 years, particularly in 2015. Since 2002, 
the notification rate of mumps for children aged 
<5 years has remained low, mostly below 1 per 
100,000 population. Over the 4-year reporting 
period males accounted for 57% of notifications 
(male:female ratio 1.3:1) and 49% of hospitalisa-
tions (male:female ratio 0.9:1).

Geographical distribution

The highest notification rates (Appendix 2) 
were in Western Australia and the Northern 
Territory in 2015 (17.6 per 100,000 population 
and 6.1 per 100,000 population respectively), 
related to mumps outbreaks among Aboriginal 
adolescents and young adults. However these 
high notification rates were not associated with 
similar high hospitalisation rates (Appendix 3).

Aboriginal and Torres Strait Islander status

Of the 1248 notifications of mumps over the 
2012–2015 period, Indigenous status was 
reported for 87% (1,080/1,248). More than 33% 
(414 cases) of the total notifications (1248) were 

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_mumps.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_mumps.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_mumps.htm
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in Aboriginal and Torres Strait Islander peo-
ple, with 95% of these reported from Western 
Australia and 98% (404) reported in 2015. The 
majority (70%) of Aboriginal and Torres Strait 
Islander cases were aged between 15 and 49 
years. Overall Aboriginal and Torres Strait 
Islander notification rates were about 15 times 
as high as other Australians (14.7 per 100,000 
versus 0.9 per 100,000 population).

Aboriginal and Torres Strait Islander people 
accounted for 6% of 350 hospitalisations, of 
which only two were in children aged <5 years. 
In contrast to notifications, hospitalisation rates 
were twice those of other Australians (0.8 per 
100,000 population and 0.4 per 100,000 popula-
tion).

Vaccination status

A mumps-containing vaccine was introduced 
onto the NIP in 1982 for infants aged 12 months, 
and a 2nd dose was introduced for adolescents 
in 1992.

Of the 1,248 notifications, vaccination data was 
not available for 44% (551) of cases (72 cases 
coded as 8888 where the case was followed up 
but no information was available; 228 cases 
coded as 9999 for missing vaccine type data 
where cases were not followed up; and 251 had 
no data recorded i.e. the vaccine data field was 
left blank). Of the 697 cases that had vaccina-
tion data available, 229 cases reported to have 
received no vaccine doses (unvaccinated) and of 
these 3% (7/229) were aged <1 year. There were 
132 partially vaccinated cases (who had received 
only 1 dose); 304 cases had received 2 doses; 
and 32 cases had received 3 doses of mumps-
containing vaccine.

Comment

Previously, mumps outbreaks in young adults 
in Australia have largely been concentrated in 
those who had received only one vaccine dose 
or were unvaccinated.2,21–24 The occurrence of 
localised outbreaks in Aboriginal communities 
among two-dose-vaccinated young adults is a 

phenomenon previously seen in Australia only 
in a 2007–2008 outbreak in the Kimberley,21 
although well described elsewhere.2,22,23 
Administration of a third dose of mumps 
vaccine in such outbreak situations has been 
recommended by the Advisory Committee on 
Immunization Practices in the USA.93
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3.9 Pertussis

Highlights

There was a decline in pertussis notifications 
over the 4 years from January 2012 to December 
2015 compared with the previous review period 
(January 2008 to December 2011). Notification 
rates were highest in the 5–14 year age group 
(194.5 per 100,000 population). As expected, 
hospitalisation rates were highest in infants aged 
<1 year (37% of all pertussis hospital admissions; 
average annual rate 89.5 per 100,000 popula-
tion).

Pertussis (whooping cough) is an acute illness, 
caused by the Bordetella pertussis bacterium, 
involving the respiratory tract. The illness 
begins with an irritating cough that gradually 
becomes paroxysmal and lasts for 1–2 months or 
longer. Paroxysms are characterised by repeated 
violent coughs and are followed by a character-
istic crowing or high-pitched inspiratory whoop. 
Infants <6 months of age, adolescents and 
adults often have fewer classical symptoms than 
younger children and the greatest morbidity and 
mortality occur at the extremes of age.94

Case definition

Notifications95

Pertussis case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_pertus.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code A37 (whooping 
cough) was used to identify hospitalisations and 
deaths.

Secular trends

In the 4 years from January 2012 to December 
2015, there were 70,830 cases of pertussis notified 
to the NNDSS, a substantial decrease from the 

118,081 cases notified in the four years January 
2008 to December 2011.8 Annual notification 
rates declined from 106 per 100,000 population 
in 2012 to 53.5 in 2013 and 50.6 in 2014, fol-
lowed by an increase to 94.8 per 100,000 in 2015 
(Appendix 2). Seasonal peaks in notifications 
were seen in summer and autumn (Figure 3.9.1).

Hospitalisation rates also declined from 4.4 
per 100,000 in 2012 to 3.3 per 100,000 in 2015 
(Figure 3.9.1 and Appendix 3).

Severe morbidity and mortality

Between January 2012 and December 2015, a 
total of 15,064 hospital bed days were recorded 
with a median length of stay of 3 days (Table 
3.9.1). In the 4-year reporting period, 15 deaths 
were recorded, 4 of which were in infants aged 
<1 year (Table 3.9.1). The majority of deaths were 
in people aged ≥65 years, which is similar to the 
previous reporting period.

Age and sex distribution

Notification rates were highest in the 5–14 year 
age group (194.5 per 100, 000 population) and 
lowest among the 15–24 years age group (36.4 
per 100,000 population) (Table 3.9.1) over the 
4-year reporting period. The greatest burden 
of hospitalisations was borne by infants aged 
<1 year who accounted for 37% of hospitalisa-
tions (average annual rate of 89.5 per 100,000 
population). Over the 4-year reporting period 
males accounted for 44% of notifications 
(male:female ratio 0.8:1) and 47% of hospitalisa-
tions (male:female ratio 0.9:1).

Geographical distribution

There was an overall decline in pertussis noti-
fications across most states and territories 
from 2012 to 2014, but a marked increase in 
notifications was observed in 2015 in all juris-
dictions except Tasmania and the Northern 
Territory (Appendix 2). New South Wales and 
the Australian Capital Territory had the highest 
notification rates in 2015 (Appendix 2).

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_pertus.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_pertus.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_pertus.htm
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Aboriginal and Torres Strait Islander status

Of the 70,830 notifications of pertussis over 
the 2012–2015 period, Indigenous status was 
reported for 38,178 (54%). Of the total notified 
cases (70,830), only 2% (1,434 cases) were in 
Aboriginal and Torres Strait Islander people. 
Notification rates for pertussis were lower for 
Aboriginal and Torres Strait Islander people 
than for other people (50.8 per 100,000 popula-
tion and 76.9 per 100,000 population respec-
tively).

Six per cent (180 cases) of the total hospitalisa-
tions (2,976) were in Aboriginal and Torres Strait 
Islander people. Aboriginal and Torres Strait 
Islander hospitalisation rates were higher than 
other Australians (6.4 per 100,000 population 
and 3.1 per 100,000 population respectively).

Vaccination status

Of the 70,830 notifications, vaccination data was 
not available for 58% (41,040/70,830) of cases 
(16,198 cases coded as 8888 where the case was 
followed up but no information was available; 
4,658 cases coded as 9999 for missing vaccine 
type data where cases were not followed up; 
and 20,184 had no data recorded i.e. the vaccine 
data field was left blank). Of the 29,790 cases 
that had vaccination data available, 11,491 cases 
were reported to have received no vaccine doses 
(unvaccinated), 1,353 cases had received only 1 
dose; 602 cases had received 2 doses; 5,409 cases 
received 3 doses; 8,825 cases received 4 doses; 
2,077 cases had received 5 doses and 33 cases 
had received 6 doses of pertussis-containing 
vaccine.

Comments

Increased laboratory testing of suspected cases 
of pertussis in Australia may partly explain 
increases in notifications of pertussis in recent 
years.1,96,97 Increased laboratory notifications 
of cases may also partly explain the very high 
percentage of cases with unrecorded vaccination 
status. Rapid waning of effectiveness following 
vaccination with acellular compared with whole 

cell vaccines, exacerbated by cessation of the 
18-month dose in the NIP from 2003, could have 
further contributed to increases in notifications 
in recent years.1,96,97 In response to the increase 
in notifications, the 18-month booster was rein-
stated onto the NIP in 2016.98,99
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3.10 Pneumococcal disease

Highlights

Notification rates for invasive pneumococ-
cal disease remained relatively stable in the 4 
years 2012 to 2015 compared to the previous 4 
years (2008–2011). However, there was a small 
increasing trend in the number of hospitalisa-
tions. Older adults aged ≥65 years accounted for 
a large proportion of notifications and hospitali-
sations and the majority of deaths.

Pneumococcal disease is caused by the bacterium 
Streptococcus pneumoniae (pneumococcus). 
There are over 90 different serotypes of pneu-
mococcus. Pneumococci can be isolated from 
the upper respiratory tract in adults and, more 
often, in children, and can spread directly from 
the nasopharynx to the respiratory tract, which 
may cause otitis media, sinusitis or pneumonia. 
Pneumococci are also able to enter the blood-
stream to cause invasive disease, which may 
manifest as meningitis, pneumonia, septicaemia 
without focal infection or, less commonly, infec-
tion of other sites such as pleural, peritoneal or 
joint fluid. Invasive pneumococcal disease (IPD) 
is diagnosed by detecting S.  pneumoniae from 
blood, CSF or other sterile site. In the absence 
of a sterile site isolate, a presumptive diagnosis 
of pneumococcal pneumonia may be based on 
a sputum isolate of S. pneumoniae and/or clini-
cal features such as chest X-ray appearance or 
prompt response to antibiotic therapy.100

Case definition

Notifications101

Pneumococcal disease (invasive) case defini-
tion:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_pnuemo.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 codes G00.1 (pneu-
mococcal meningitis), A40.3 (pneumococcal 

septicaemia), which together are considered 
to be a proxy for IPD, and J13 (pneumococcal 
pneumonia) were used to identify pneumococ-
cal disease hospitalisations and deaths.

Secular trends

In the 4 years from January 2012 to December 
2015, notification patterns of IPD remained 
relatively steady; however, there was a small 
increasing trend in hospital admissions for 
pneumococcal disease from 2006 (Figure 3.10.1). 
There was a marked seasonality in notified and 
hospitalised cases (Figure 3.10.1).

There were 6,437 notifications of IPD over the 
4-year reporting period at an average annual 
rate of 6.9 per 100,000 population (Table 3.10.1), 
lower than the rate in the previous review period 
of January 2008 to December 2011 (7.7 per 
100,000).8

Between January 2012 and December 2015, there 
were 13,889 hospitalisations coded as pneumo-
coccal meningitis, septicaemia or pneumonia 
at an average annual rate of 14.9 per 100,000 
population (Table 3.10.1). During that period, 
seasonal peaks in admissions for pneumococcal 
disease were highest in 2014 (Figure 3.10.1).

The highest notification rate for IPD over the 
4-year reporting period was in 2012 (Appendix 
2). The highest hospitalisation rate for IPD over 
the 4-year reporting period was in 2014 followed 
by 2012 (Appendix 3).

Severe morbidity and mortality

Between January 2012 and December 2015, 
there were 119,095 hospital bed days for admis-
sions with pneumococcal disease (an average of 
29,774 bed days per year), which included 83,436 
hospital bed days for admissions with pneumo-
coccal pneumonia (an average of 20,859 bed 
days per year). This is slightly more compared to 
the previous reporting period (2008 to 2011) in 
which there were 117,808 hospital bed days for 
admissions with pneumococcal disease with an 
average of 29,452 bed days per year. The overall 

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_pnuemo.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_pnuemo.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_pnuemo.htm
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median length of stay for hospitalisations coded 
with pneumococcal disease was 5 days (Table 
3.10.1). Median length of stay for admissions 
with pneumococcal meningitis or septicaemia 
was 7 days. Median length of stay was longest for 
infants <1 year of age and adults aged ≥65 years.

For the 4 years from January 2012 to December 
2015, the Causes of Death database recorded 
166 deaths (average annual rate 0.2 per 100,000 
population) with pneumococcal disease-related 
ICD-10 codes (A40.3, G00.1 and J13) as the cause 
of death (Table 3.10.1).

Age and sex distribution

For the 4 years from January 2012 to December 
2015, the rate of notified IPD was highest in 
adults aged ≥65 years, next highest in infants 
aged <1 year, and third highest in children aged 
1–4 years (Table 3.10.1). This pattern of higher 
rates in older adults and very young children is 
consistent with rates reported in previous years.

Rates of IPD notifications among children aged 
<5 years remained steady over the 4-year period 
at around 13 cases per 100,000 population. The 
death rate in 2012 to 2015 in young children aged 
<5 years remained low in the causes of death 
database and comparable with rates reported 
previously.8,34

Geographical distribution

The Northern Territory had the highest rates of 
notifications of IPD (average annual rate 24.2 
per 100,000 population), and hospitalisations 
coded as pneumococcal disease (average annual 
rate 53.8 per 100,000 population), across the 4 
years 2012 to 2015, although only accounting 
for some 4% of the national total. Notification 
and hospitalisation rates in the other states and 
territories did not differ appreciably from the 
national average (average annual notification 
rate 6.9 per 100,000 population; average annual 
hospitalisation rate 14.7 per 100,000 population) 
(Appendix 2 and 3).

Aboriginal and Torres Strait Islander status

Of the 6437 notifications of IPD over the 2012–
2015 period, Indigenous status was reported for 
5,754 (89%). Of the total notified cases (6,437), 
13% (845/6437) were in Aboriginal and Torres 
Strait Islander people with 40% of these aged 
between 25–49 years. Notification rates were 
almost five times as high in Aboriginal and 
Torres Strait Islander people as in other people 
(29.9 versus 6.2 per 100,000 population).

Hospitalisations of Aboriginal and Torres Strait 
Islander people accounted for 1,605/13,889 
(12%) of total hospitalisations for this reporting 
period. Of these 1,605 cases, 46% (739 cases) were 
reported in adults aged 25–49 years and 26% 
(416 cases) 50–64 years. Aboriginal and Torres 
Strait Islander hospitalisation rates were more 
than four times as high as other Australians 
(56.8 per 100,000 population versus 13.6 per 
100,000 population).

Vaccination status

Of the total 6,437 notifications, vaccination data 
was not available for 32% (2089) of cases (303 
cases coded as 8888 where the case was followed 
up but no information was available; 1,345 cases 
coded as 9999 for missing vaccine type data 
where cases were not followed up; and 441 had 
no data recorded i.e. the vaccine data field was 
left blank).

Of 793 notifications in children aged <5 years (a 
target group for follow up), vaccination data was 
not available for 3% (24) of cases (12 cases coded 
as 8888 where the case was followed up but no 
information was available; 9 cases coded as 9999 
for missing vaccine type data where cases were 
not followed up; and 3 had no data recorded 
i.e. the vaccine data field was left blank). Of 
the 769 cases that had vaccination data avail-
able, 93 cases were reported to have received no 
vaccine doses (unvaccinated); 62 cases received 
only 1 dose; 70 cases received 2 doses; 466 cases 
received 3 doses; 76 cases received 4 doses; and 2 
cases received 5 doses of the vaccine.
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Of the 3,638 cases in adults aged ≥50 years, vac-
cination data was not available for 27% (980) (218 
cases coded as 8888 where the case was followed 
up but no information was available; 725 cases 
coded as 9999 for missing vaccine type data 
where cases were not followed up; and 37 had 
no data recorded i.e. the vaccine data field was 
left blank). Of the 2658 cases that had vaccina-
tion data available, 1596 cases reported to have 
received no vaccine doses (unvaccinated); 622 
cases received only 1 dose; 394 cases received 2 
doses; 33 cases received 3 doses; 7 cases received 
4 doses; and 6 cases received 5 doses of pneumo-
coccal vaccine.

Comment

From 1 January 2005, children born from 
January 2003 were eligible for a full course 
of pneumococcal vaccine funded on the NIP. 
Since 2005, there have been large reductions in 
notifications of vaccine type IPD in Australia. 
For this 4 year reporting period, rates of IPD 
remained relatively steady, with marked sea-
sonality observed in notified and hospitalised 
cases. A recent study demonstrated declines in 
vaccine-type IPD varied by serotype and age 
group, following PCV13 (13-valent pneumococ-
cal conjugate vaccine) introduction in 2011, but 
only serotype 19A showed reductions of similar 
magnitude to those seen in vaccine serotypes 
post-PCV7 (7-valent pneumococcal conjugate 
vaccine).
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3.11 Poliomyelitis

Highlight

There were no notifications or deaths due 
to poliomyelitis between January 2012 and 
December 2015.

Poliomyelitis (polio) is caused by an enterovirus, 
poliovirus. Infection involves the gastrointes-
tinal tract, and may progress to the nervous 
system, resulting in paralysis. Acute flaccid 
paralysis (AFP) occurs in fewer than 1% of infec-
tions. More than 90% of infections are asymp-
tomatic, with a minor illness characterised by 
fever, headache, malaise and nausea/vomiting 
occurring in about 10%. The maximum extent 
of paralysis is usually reached within 3–4 days 
of disease onset. Any paralysis still present after 
60 days is likely to be permanent.102

Vaccine-associated paralytic poliomyelitis 
(VAPP) is acute flaccid paralysis due to a Sabin-
like poliovirus (i.e. a virus similar to that used in 
the Sabin live attenuated oral poliovirus vaccine 
[OPV]). A vaccine-derived poliovirus (VDPV) is 
defined as having 1%–15% nucleic acid sequence 
variation from the prototype Sabin strain. The 
variation is due to long-term (more than 1 year) 
virus replication after the administration of 
OPV. Virus replication may occur in an indi-
vidual with an immunodeficiency (iVDPV) or 
through sustained person-to-person transmis-
sion in areas with low OPV coverage (circulating 
or cVDPV). VDPVs not clearly assigned to either 
of these categories are known as ambiguous 
VDPVs (aVDPV).103

Case definition

Notifications104

Poliovirus Infection:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_polio.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code A80 (acute polio-
myelitis) was used to identify hospitalisations 
and deaths. Note: This code includes VAPP 
and specific codes for indigenous and imported 
wild-type poliovirus infection. Sequelae of poli-
omyelitis (ICD-10 code B91) were not included 
in these analyses.

There were no acute poliomyelitis notifications 
or deaths reported during the 4-year period 
January 2012 to December 2015. However, there 
were 1–4 hospitalisations with a principal diag-
nosis of A80.9 (acute poliomyelitis, unspecified). 
Note that hospitalisations for rare diseases such 
as poliomyelitis should be interpreted with cau-
tion due to possible misclassification, coding 
and data related issues. Regular case review is 
undertaken by the Polio Expert Panel (PEP) and 
existing polio surveillance strategies are con-
sidered appropriate for Australia.105 In the most 
recent published report, the PEP classified 58 
cases as non-polio acute flaccid paralysis (AFP), 
a rate of 1.4 cases per 100,000 children less than 
15 years of age,106 which exceeded the WHO 
AFP surveillance performance criterion of 1 
case of non-polio AFP per 100,000 children.106

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_polio.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_polio.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_polio.htm
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3.12 Q fever

Highlights

An increase in Q fever notifications was observed 
during the 2012 to 2015 period but hospitalisa-
tions remained stable.

Q fever is a zoonotic disease caused by Coxiella 
burnetii. It has been identified in a wide range 
of wild and domestic animal hosts including 
arthropods, birds, rodents, marsupials and 
livestock, but the most important reservoirs as a 
source for human infections are cattle, sheep and 
goats. Humans become infected primarily by 
inhaling aerosols contaminated by C. burnetii. 
Occupations with higher exposure risks include 
abattoir and farm workers and veterinarians. 
Windborne spread and indirect exposures in 
a contaminated environment account for non-
occupational infections.107–109

Q fever may present with acute or chronic 
clinical manifestations, and there is increasing 
acceptance of an association with long-term 
sequelae, in particular the post Q fever fatigue 
syndrome.68 High proportions of infected per-
sons are asymptomatic or only experience a 
self-limiting febrile illness.107,108

Australia has a highly effective licensed Q fever 
vaccine (Q-VAX; CSL Limited) that requires 
pre-vaccination screening tests.68 This vaccine 
is currently not recommended for children aged 
less than 15 years.68

Case definition

Notifications110

Q fever case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_qfev.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code A78 (Q fever) was 
used to identify hospitalisations and deaths.

Secular trends

From January 2012 to December 2015, there were 
1,936 cases of Q fever reported to the NNDSS 
(average annual rate 2.1 per 100,000) (Table 
3.12.1) and there were 833 hospital admissions 
with a Q fever ICD-10-AM diagnosis code (aver-
age annual rate 0.9 per 100,000) (Table 3.12.1). 
The number of cases notified per month was 
higher in 2012 to 2015 (median 38 per month, 
range 23–60) than the previous four years 2008 
to 2011 (median 28.5 per month)8 (Figure 3.12.1). 
Hospital admissions per month remained rela-
tively stable except for a small peak in early 2013 
(Figure 3.12.1).

Severe morbidity and mortality

There were 5,284 bed days for hospital admis-
sions with an ICD-10 AM code for Q fever over 
the period January 2012 to December 2015 with 
a median length of stay of 4 days. Q fever was the 
principal diagnosis in 74% of these admissions 
(Table 3.12.1). Over the 4-year reporting period, 
9 deaths were recorded as due to Q fever.

Age and sex distribution

The highest notification and hospitalisation rates 
for Q fever were in adults aged 50–64 years, fol-
lowed by those aged 25–49 years (Table 3.12.1) 
with a substantial male excess (male:female ratio 
3.3:1 for notifications and 3.5:1 for hospitalisa-
tions).

Among children and young adults, notification 
rates were very low in the 0–4 year age group 
(0.08 per 100,000), but increased steadily: more 
than fivefold in those 5–14 years (0.460) and 
another fourfold in those 15–24 years (1.65).

Geographical distribution

The majority of notifications for Q fever occurred 
in Queensland (48%), New South Wales (39%) 
and Victoria (8%) (Appendix 2), with hospitali-
sations similarly distributed. Queensland had 
the highest rate of notifications and hospital 
admissions in each of the 4 years.

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_qfev.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_qfev.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_qfev.htm
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Aboriginal and Torres Strait Islander status

Of the 1,936 notifications of Q fever over the 
2012–2015 period, Indigenous status was 
reported for 1,648 (85%). Four per cent (82 
cases) of the total notifications (1936) were in 
Aboriginal and Torres Strait Islander people, 
with notification rates slightly higher than other 
people (2.9 per 100,000 population and 1.7 per 
100,000 population respectively). Most notifica-
tions were for adults aged 25–49 years.

Vaccination status

There is no population vaccination program for 
Q fever and hence vaccination status data are 
not available.

Comment

There was an increase in Q fever notifications 
observed during 2012 to 2015 compared with 
the previous 4 year period. This increase in 
rates is likely due to multiple factors including 
the occurrence of outbreaks, environmental 
changes (e.g. drought, dust storms),26 changes 
in testing practices and increasing awareness of 
providers/public.27 The highest notification rates 
were among adults aged 50–64 years followed 
by those aged 25–49 years, consistent with occu-
pational exposure and similar to the previous 
reporting period. Occupations most frequently 
listed for Q fever cases involved contact with 
livestock.27 A recent study reported that adults 
living on a farm in regional and remote areas 
were at highest risk of contracting Q fever and 
the progressive increase in notification rates 
from 5 to 24 years of age may also be related to 
incidental rather than occupational exposure.111
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3.13 Rotavirus

Highlights

Since the funding of rotavirus vaccine on the 
National Immunisation Program in 2007, there 
has been a substantial drop in the number of 
hospitalisations due to rotavirus. There was a 
continued but smaller decline in hospitalisations 
in 2012 to 2015 to 5.4 per 100,000 population, 
compared with 6.6 per 100,000 population in 
2008 to 2011.

Rotavirus is a non-enveloped virus that is the 
major cause of acute gastroenteritis in young 
children and infants. Infection can be asymp-
tomatic, cause mild to moderate gastroenteri-
tis, or severe gastroenteritis with dehydration 
requiring hospitalisation.112 Virtually all chil-
dren worldwide are infected with rotavirus by 
5 years of age, but severe disease occurs most 
commonly in those aged 6 months to 2 years.113 
However, disease does occur in all age groups. 
Rotaviruses are primarily spread by faecal–oral 
transmission. Infection with rotavirus confers 
some protection against subsequent serious dis-
ease.114 Rotaviruses are typed based on 2 surface 
proteins, VP7 (G protein) and VP4 (P protein). 
Viruses that contain either G1, 2, 3, 4 or 9 (and 
either P1a or P1b) are the 5 most common virus 
types currently circulating in Australia.115–118

Case definition

Rotavirus was not nationally notifiable for the 
period of this report. It was notifiable in all 
jurisdictions except Victoria and the Australian 
Capital Territory but notification criteria varied.

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code A08.0 (rotavirus 
enteritis) was used to identify hospitalisations 
and deaths.

Secular trends

In the 4 years from January 2012 to December 
2015, there was a substantial decrease in the 

number of monthly hospitalisations with an 
ICD-10-AM code for rotavirus enteritis (Figure 
3.13.1). The fall in hospitalisations began in 2007 
and by 2008 the large seasonal peaks seen dur-
ing the winter months in previous years were 
substantially reduced.

There were 5,062 hospital admissions over the 
4 years with an ICD-10-AM code of rotavirus 
gastroenteritis. The average annual hospitalisa-
tion rate was 5.4 per 100,000 population, an 18% 
decline in rate compared to the previous review 
period of January 2008 to December 20118 (6.6 
per 100,000) (Table 3.13.1). The biggest peak in 
the number of hospitalisations per month for 
the 4-year period was 331 in September 2012, 
much lower than the previous peak of 1,141 hos-
pitalisations in August 2006.

Severe morbidity and mortality

During the 4-year reporting period, rotavirus 
was recorded as the principal diagnosis in 70% 
(3567/5062) of hospitalisation admissions with 
rotavirus gastroenteritis. For those hospitalisa-
tions with a principal diagnosis of rotavirus, 
there were 10,098 bed days recorded (average 
2,525 bed days per year) with a median length of 
stay of 2 days (Table 3.13.1).

There were 1–3 deaths recorded in the causes of 
death data for the 4 years from January 2012 to 
December 2015 with rotavirus enteritis (ICD-10 
code, A08) as the underlying or associated cause 
of death; all in adults aged ≥65 years and all 
reported as the underlying cause of death.

Age and sex distribution

During the 4-year reporting period, rates of 
hospitalisations with an ICD-10-AM code for 
rotavirus as a principal diagnosis was highest 
among infants aged <1 year, followed by children 
aged 1–4 years (Table 3.13.1), accounting for 56% 
of hospitalisations with a principal diagnosis 
of rotavirus infection. There were slightly less 
males than females (male to female ratio 0.9:1).
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Geographical distribution

Over the 4 years January 2012 to December 
2015, the Northern Territory recorded the 
highest rate of hospitalisations with rotavirus 
gastroenteritis, at nearly 7 times the Australian 
average (annual average rate 35.9 per 100,000 
population) (Appendix 3). Victoria recorded the 
lowest rate of hospitalisations at approximately 
half the Australian average.

Aboriginal and Torres Strait Islander status

Of the 5,062 hospitalisations for rotavirus 
over the 2012–2015 period, 13% (656 cases) 
were reported as Aboriginal and Torres Strait 
Islander people. Of these 656 cases, 88% (577 
cases) were reported in children aged <5 years. 
Aboriginal and Torres Strait Islander hospitali-
sation rates were five times as high as those of 
other Australians (23.2 per 100,000 population 
and 4.9 per 100,000 population respectively).

Comment

Since the national rotavirus vaccination pro-
gram began in July 2007, there has been a decline 
in hospitalisations particularly in children aged 
<5 years,119 with a continued small decline in 
this reporting period. Seasonality continued to 
be evident but substantially dampened. Prior 
to the rotavirus program commencing in 2007, 
thousands of hospitalisations were reported 
annually.120
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3.14 Rubella

Highlights

Notification and hospitalisation rates for rubella 
remained low over the reporting period January 
2012 to December 2015.

Highest notification rates were among adults 
aged 25–49 years.

Rubella is caused by the rubella virus (family 
Togaviridae). Rubella is only found in humans 
and is transmitted by aerosol droplets. It is usu-
ally a mild febrile viral disease characterised by 
a discrete maculopapular rash, conjunctivitis, 
sore throat, headache, nausea, and postauricu-
lar, suboccipital and cervical lymphadenopa-
thy.121 However, subclinical infection occurs in 
up to 50% of cases. Arthralgia and arthritis may 
occur in up to 70% of infected adult females, but 
is uncommon in younger females and males. 
More severe complications, such as encephalitis, 
are rare. Rubella is important because if a pri-
mary infection is acquired by a woman in the 
first trimester of pregnancy, a fetal infection 
occurs in 80% of cases, which is associated with 
spontaneous abortion or congenital rubella syn-
drome (CRS) which develops in 85% of surviving 
infants. CRS involves multiple serious defects, 
including cataract, retinopathy, deafness, heart 
defects and neurological deficits.121

Case definition

Notifications122,123

Rubella case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_rubela.htm

Rubella (congenital) case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_conrub.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code B06 (rubella 
[German measles]) was used to identify hos-
pitalisations and deaths for rubella and P35.0 
(congenital rubella syndrome) for hospitalisa-
tions and deaths from CRS.

Secular trends

In the 4 years from January 2012 to December 
2015, there were 93 notified cases of rubella, 
an average annual notification rate of 0.1 per 
100,000 population (Table 3.14.1). All rubella 
notifications have remained consistently low 
since 2004, following a marked decline in the 
late 1990s and early 2000s (Figure 3.14.1). There 
were also 4 notifications of congenital rubella 
syndrome (CRS) during 2012 to 2015. Of these 
4 CRS notifications, 3 of them were in male 
children aged <5 years and 1 in a female child 
aged <1 year.

The number of hospitalisations for rubella each 
year remained very low (range 0–4 admissions 
per year), at an average annual hospitalisation 
rate of 0.03 per 100,000 population (Table 3.14.1 
and Appendix 3). There were also 60 hospitalisa-
tions of CRS during 2012 to 2015. Of these 60 
CRS hospitalisations, 30 were people aged 25–49 
years, 25 in those aged ≥50 years and 5 in chil-
dren aged ≤15 years.

Severe morbidity and mortality

From January 2012 to December 2015, there 
were 123 hospital bed days recorded for hospi-
talisations with an ICD-10-AM code for rubella 
with a median length of stay of 2 days (Table 
3.14.1). There were 1–3 deaths recorded over the 
4 years from January 2012 to December 2015 in 
the causes of death data with rubella (ICD-10 
code B06) as the underlying or associated cause 
of death.

Age and sex distribution

Adults aged 25–49 years accounted for almost 
two-thirds (64%) of the rubella notifications for 

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_rubela.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_rubela.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_rubela.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_conrub.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_conrub.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_conrub.htm
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the 4-year reporting period and had the highest 
rates of notifications (0.18 per 100,000 popula-
tion) (Table 3.14.1).

Rates of rubella notifications for children <5 
years of age have remained very low since 2003 
and continued to fall over the 4 years from 
January 2012 to December 2015.

Hospitalisation rates for rubella for the 4-year 
period were highest for children aged 1–4 years 
(Table 3.14.1).

The overall male:female ratio for notifications 
for the 4-year reporting period was 1 (i.e ratio 
same between males and females). The overall 
male:female ratio for hospitalisations was 0.7:1 
for the 4-year period.

Geographical distribution

Notification rates for rubella remained low for 
all states and territories for each year from 2012 
to 2015 (range 0–0.2 per 100,000) (Appendix 
2). Similarly, hospitalisation rates for rubella in 
each state and territory were very small between 
2012 and 2015 (range 0–0.1 per 100,000 popula-
tion) (Appendix 3).

Aboriginal or Torres Strait Islander status

Of the 93 notifications of rubella over the 2012–
2015 period, Indigenous status was reported for 
78 (84%), and there was 1 notified case of rubella 
identified in an Aboriginal or Torres Strait 
Islander person.

Vaccination status

Vaccination status should be completed in the 
NNDSS for all notifications of rubella in women 
of child-bearing age (15–45 years). There were 
fewer notifications (37 cases) of rubella among 
women aged 15–45 years between January 2012 
and December 2015 than in the previous report-
ing period (55 cases).8

Of the 37 cases in women aged 15–45 years, vac-
cination data was not available for 62% (23) of 

cases (1 case coded as 8888 where the case was 
followed up but no information was available; 10 
cases coded as 9999 for missing vaccine type data 
where cases were not followed up; and 12 had no 
data recorded i.e. the vaccine data field was left 
blank). Of the 14 cases that had vaccination data 
available, 13 cases were reported to have received 
no vaccine doses (unvaccinated) and 1 case had 
received 1 dose of rubella-containing vaccine.

Comment

The epidemiology of rubella during the report-
ing period (2012–2015) indicates that Australia 
is in a position to achieve the status of elimina-
tion of rubella in the near future.3,25 In October 
2018, the World Health Organization declared 
that Australia had eliminated rubella.124,125



62 of 99 health.gov.au/cdiCommun Dis Intell (2018)  2019;43(https://doi.org/10.33321/cdi.2019.43.58) Epub 18/11/2019

Fi
gu

re
 3

.14
.1

. R
ub

el
la

 n
ot

ifi
ca

tio
ns

 a
nd

 h
os

pi
ta

lis
at

io
ns

, A
us

tr
al

ia
, 1

99
3 

to
 2

01
5,

a  b
y 

m
on

th
 o

f d
ia

gn
os

is
 o

r a
dm

is
sio

n 0102030405060708090

0

20
0

40
0

60
0

80
0

10
00

12
00

14
00

Jan  1993

Jan  1994

Jan  1995

Jan  1996

Jan  1997

Jan  1998

Jan  1999

Jan  2000

Jan  2001

Jan  2002

Jan  2003

Jan  2004

Jan  2005

Jan  2006

Jan  2007

Jan  2008

Jan  2009

Jan  2010

Jan  2011

Jan  2012

Jan  2013

Jan  2014

Jan  2015

Hospitalisations

Notifications

M
on

th
 o

f d
ia

gn
os

is
 o

r a
dm

is
si

on

N
ot

ifi
ca

tio
ns

Ho
sp

ita
lis

at
io

ns

012345

05101520

Jan-05

Jan-06

Jan-07

Jan-08

Jan-09

Jan-10

Jan-11

Jan-12

Jan-13

Jan-14

Jan-15

N
ot

e:
 v

ar
yi

ng
 s

ca
le

s 
be

tw
ee

n 
no

tifi
ca

tio
ns

 a
nd

 h
os

pi
ta

lis
at

io
ns

.
a	

N
ot

ifi
ca

tio
ns

 w
he

re
 th

e 
m

on
th

 o
f d

ia
gn

os
is

 w
as

 b
et

w
ee

n 
1 

Ja
nu

ar
y 

19
93

 a
nd

 3
1 

D
ec

em
be

r 2
01

5;
 h

os
pi

ta
lis

at
io

ns
 w

he
re

 th
e 

m
on

th
 o

f a
dm

is
si

on
 w

as
 b

et
w

ee
n1

 Ju
ly

 1
99

3 
an

d 
31

 D
ec

em
be

r 2
01

5.



63 of 99 health.gov.au/cdi Commun Dis Intell (2018)  2019;43(https://doi.org/10.33321/cdi.2019.43.58) Epub 18/11/2019

Ta
bl

e 
3.

14
.1

: R
ub

el
la

 n
ot

ifi
ca

tio
ns

, h
os

pi
ta

lis
at

io
ns

 a
nd

 d
ea

th
s, 

A
us

tr
al

ia
, 2

01
2 

to
 2

01
5,

 b
y 

ag
e 

gr
ou

pa

N
ot

ifi
ca

ti
on

s
H

os
pi

ta
lis

at
io

ns
LO

Sb  p
er

 a
dm

is
si

on
D

ea
th

sc

A
ny

 d
ia

gn
os

is
Pr

in
ci

pa
l d

ia
gn

os
is

A
ny

 d
ia

gn
os

is
Pr

in
ci

pa
l 

di
ag

no
si

s

A
ge

 g
ro

up
 

(y
ea

rs
)

n
(R

at
e)

d
n

(R
at

e)
d

n
(R

at
e)

d
M

ed
ia

n 
da

ys
n

(R
at

e)
d

<1
0

–
0

–
0

–
–

–
0

–

1–
4

3
(0

.0
6)

1–
4

(0
.0

8)
1–

4
(0

.0
6)

4.
0

2.
0

0
–

5–
14

2
(0

.0
2)

1–
4

(0
.0

2)
1–

4
(0

.0
2)

1.
0

1.
0

0
–

15
–2

4
16

(0
.13

)
1–

4
(0

.0
2)

1–
4

(0
.0

1)
1.

0
1.

0
0

–

25
–4

9
60

(0
.1

8)
11

(0
.0

3)
1–

4
(0

.0
1)

2.
0

3.
0

0
–

50
–6

4
9

(0
.0

5)
1–

4
(0

.0
2)

1–
4

(0
.0

1)
6.

0
30

.0
1–

3
(0

.0
1)

≥6
5

3
(0

.0
2)

1–
4

(0
.0

1)
1–

4
(0

.0
1)

9.
0

9.
0

0
–

A
ll 

ag
es

93
(0

.1
0)

24
(0

.0
3)

12
(0

.0
1)

2.
0

2.
0

1–
3

(0
.0

01
)

a	
N

ot
ifi

ca
tio

ns
 w

he
re

 th
e 

m
on

th
 o

f d
ia

gn
os

is
 w

as
 b

et
w

ee
n 

1 
Ja

nu
ar

y 
20

12
 a

nd
 3

1 
D

ec
em

be
r 2

01
5;

 h
os

pi
ta

lis
at

io
ns

 w
he

re
 th

e 
m

on
th

 o
f a

dm
is

si
on

 w
as

 b
et

w
ee

n 
1 

Ja
nu

ar
y 

20
12

 a
nd

 3
1 

D
ec

em
be

r 2
01

5.
b	

LO
S 

= 
le

ng
th

 o
f s

ta
y 

in
 h

os
pi

ta
l.

c	
D

ea
th

s 
in

cl
ud

e 
un

de
rly

in
g 

an
d 

as
so

ci
at

ed
 c

au
se

s 
of

 d
ea

th
s.

d	
Av

er
ag

e 
an

nu
al

 a
ge

-s
pe

ci
fic

 ra
te

 p
er

 1
00

,0
00

 p
op

ul
at

io
n.



64 of 99 health.gov.au/cdiCommun Dis Intell (2018)  2019;43(https://doi.org/10.33321/cdi.2019.43.58) Epub 18/11/2019

3.15 Tetanus

Highlights

The number of notifications (16) and hospitali-
sations (69) for tetanus remained low over the 
period January 2012 to December 2015.

Tetanus is a disease caused by an exotoxin of 
the Clostridium tetani bacterium, which grows 
anaerobically at the site of an injury and is not 
transmissible from human to human.70 The 
disease is characterised by painful muscle con-
tractions, primarily of the masseter and neck 
muscles, secondarily of the trunk muscles. The 
case-fatality rate ranges from 10% to 90%, with 
the highest case-fatality rates in infants and the 
elderly.126

Case definition

Notifications127

Tetanus case definition:

http://www.health.gov.au/internet/main/pub-
lishing.nsf/Content/cda-surveil-nndss-casedefs-
cd_tetanus.htm

Hospitalisations and deaths

The ICD-10-AM/ICD-10 codes A33 (tetanus 
neonatorum), A34 (obstetrical tetanus) and A35 
(other tetanus) were used to identify hospitalisa-
tions and deaths.

Secular trends

In the 4 years from January 2012 to December 
2015, there were 16 notifications of tetanus (an 
average annual notification rate of 0.02 per 
100,000) (Table 3.15.1). The annual number of 
notifications for tetanus has remained stable 
since 2005, though a slight increase was seen 
in 2012 (Figure 3.15.1). There were 69 hospital 
admissions for tetanus from January 2012 to 
December 2015 (Table 3.15.1). The annual num-

ber of hospital admissions remained relatively 
stable over the 4-year reporting period (Figure 
3.15.1).

Severe morbidity and mortality

There were 809 hospital bed days recorded for 
hospitalisations with an ICD-10-AM code for 
tetanus. None of these were recorded as obstet-
ric tetanus (A34). The median length of stay in 
hospital was 6 days; adults aged ≥65 years had a 
longer median stay of 20 days.

Causes of death data recorded 1–3 deaths with 
tetanus as the underlying or associated cause 
of death for the 4 years from January 2012 to 
December 2015, all deaths were in people aged 
≥65 years (Table 3.15.1).

Age and sex distribution

During the 4-year reporting period, the majority 
of both notified cases (10/16, 63%) and hospital 
admissions (37/69, 54%) were aged ≥65 years, a 
hospitalisation rate (principal diagnosis only) of 
0.16 per 100,000, more than three times as high 
as the next highest age group (15–24; 0.05 per 
100,000). Most notifications and hospitalisa-
tions were in individuals aged ≥15 years (Table 
3.15.1). There were no differences in the number 
of notifications by sex (male:female ratio 1:1) but 
fewer hospitalisations for males (male:female 
ratio 0.8:1).

Geographical distribution

Notification and hospital admission rates for 
tetanus were too low to identify any trends across 
the states and territories (Appendix 2 and 3).

Aboriginal or Torres Strait Islander status

Of the 16 notifications of tetanus over the 2012–
2015 period, Indigenous status was reported 
for 13 (81%), No notified cases were recorded 
as Aboriginal or Torres Strait Islander people. 
There were 1–4 hospitalisations identified as 
Aboriginal or Torres Strait Islander people dur-
ing this reporting period.

http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_tetanus.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_tetanus.htm
http://www.health.gov.au/internet/main/publishing.nsf/Content/cda-surveil-nndss-casedefs-cd_tetanus.htm
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Vaccination status

Of the 16 notifications, vaccination data was not 
available for 38% (6/16) of cases (3 cases coded as 
9999 for missing vaccine type data where cases 
were not followed up and 3 with no data recorded 
i.e. the vaccine data field was left blank). Of the 
10 cases that had vaccination data available, 8 
cases were reported to have received no vaccine 
doses (unvaccinated) and 2 cases had received 1 
dose of tetanus-containing vaccine.

Comment

Tetanus immunisation (complete) induces pro-
tective levels of antitoxin throughout childhood 
and into adulthood.74 However, by middle age, 
approximately 50% of vaccinated persons have 
low or undetectable levels of antitoxin.74,128 In 
Australia, tetanus remains largely a disease of 
older adults. Hospitalisation rates are consider-
ably higher than notification rates, as in previous 
reports.8,34 Under-notification by hospital staff, 
multiple hospital admissions or inter-hospital 
transfers for true cases and coding errors are all 
possible contributing factors.129 The rates in this 
reporting period were largely similar to those in 
the previous report, with slight changes in num-
bers of notifications and hospitalisations.
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3.16 Varicella-zoster virus infection

Highlights

The number of varicella (chickenpox) hospitali-
sations remained low during the 4-year period 
January 2012 to December 2015. Since 1993 
there has been a trend of increasing numbers 
of hospitalisations with a diagnosis of herpes 
zoster and this increasing trend continued over 
the period 2012 to 2015.

The varicella-zoster virus (VZV) causes two dis-
tinct illnesses: varicella (chickenpox) following 
primary infection and herpes zoster (shingles) 
following reactivation of latent virus. Varicella is 
a highly contagious infection with an incubation 
period of 10–21 days, after which a characteristic 
rash appears. Acute varicella may be compli-
cated by secondary bacterial skin infections, 
haemorrhagic complications, encephalitis and 
pneumonia.130,131

Herpes zoster (HZ) or shingles is a sporadic 
disease, caused by reactivation of latent VZV 
in sensory nerve ganglia. It is characterised 
by severe pain with dermatomal distribution, 
sometimes followed by post-herpetic neuralgia, 
which can be chronic and debilitating, particu-
larly in the elderly.132,133 A serosurvey conducted 
in 1997–1999 found that 83% of the Australian 
population were seropositive by 10–14 years of 
age134 and thus susceptible to HZ.

Detailed notification data are not reported due 
to the large proportion that are unspecified as 
to whether varicella or zoster. New South Wales 
also do not send notification data on varicella-
zoster virus infections to the NNDSS. For the 
current reporting period (2012 to 2015), of the 
total 75,868 notifications in NNDSS, 11.5% 
(8,696) were recorded as varicella, 28.2% (21,380) 
as zoster and the majority (60.4%, 45,792) as 
unspecified.

Case definition

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code B01 (varicella 
[chickenpox]) was used to identify varicella 
hospitalisations and deaths and B02 (zoster 
[shingles]) was used to identify herpes zoster 
hospitalisations and deaths.

Secular trends, varicella and herpes zoster 
hospitalisations

In the 4 years from January 2012 to December 
2015, there were 3,142 hospital admissions with 
an ICD-10-AM code for varicella (chickenpox) 
(average annual rate of 3.4 per 100,000 popula-
tion) (Table 3.16.1). The number of hospitalisa-
tions per month for varicella (chickenpox) fell 
in 2015 relative to the previous 3 years with 
less seasonal fluctuation in hospitalisations per 
month (Figure 3.16.1).

Monthly hospital admissions with an ICD-
10-AM code for herpes zoster (shingles) rose 
steadily over the 4-year reporting period, 
continuing an increasing trend in the number 
of zoster hospitalisations observed since 1993 
(Figure 3.16.1).

Severe morbidity and mortality, varicella

From January 2012 to December 2015, there 
were 22,502 hospital bed days recorded for 
admissions with an ICD-10-AM code for chick-
enpox, with a median length of stay per hospital 
admission of 4 days (Table 3.16.1). The median 
length of stay was at least twice as long for adults 
aged ≥65 years as for younger patients. For the 
4-year period, the causes of death data recorded 
44 deaths with varicella (chickenpox) as the 
underlying or associated cause of death (Table 
3.16.1).
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Age and sex distribution, varicella

During the 4-year reporting period, the high-
est hospitalisation rate for varicella was among 
infants aged <1 year, followed by children aged 
1–4 years (Table 3.16.1).

There were slightly more admissions for males 
than females over the 4 years (male:female ratio 
1.2:1).

Geographical distribution, varicella

The Northern Territory had higher rates of hos-
pital admissions for chickenpox than other juris-
dictions; however, the Northern Territory only 
accounted for 2% of hospitalisations for varicella 
(Appendix 3). New South Wales accounted for 
30% of admissions with an ICD-10-AM code for 
chickenpox.

Severe morbidity and mortality, herpes 
zoster

For hospitalisations with an ICD-10-AM code 
for herpes zoster, 244,848 hospital bed days 
(average 61,212 per year) were recorded in the 4 
years from January 2012 to December 2015. The 
median length of stay was 5 days for any herpes 
zoster diagnosis and 4 days for a principal diag-
nosis of herpes zoster (Table 3.16.2).

For the same 4-year period, the causes of death 
data recorded 378 deaths with zoster (herpes 
zoster, shingles) as the underlying or associated 
cause of death; nearly all were aged ≥65 years 
(Table 3.16.2).

Age and sex distribution, herpes zoster

During the 4-year reporting period the highest 
hospitalisation rate for herpes zoster was among 
older adults ≥65 years (Table 3.16.2). There were 
more herpes zoster admissions for females than 
males (male:female ratio 1:1.4) and the higher 
ratio of females to males was constant across the 
4 years.

Geographical distribution, herpes zoster

The Northern Territory had lower rates of hos-
pital admissions for herpes zoster than other 
jurisdictions (average rate 18 per 100,000), while 
South Australia had higher hospitalisation rates 
than all other jurisdictions (average rate 34.4 per 
100,000). The majority (58%) of hospital admis-
sions for herpes zoster were from New South 
Wales and Victoria (Appendix 3).

Aboriginal and Torres Strait Islander status

Aboriginal and Torres Strait Islander people 
accounted for 110/3142 varicella hospitalisations 
(4%), with 35/110 (32%) in children aged <5 years. 
Aboriginal and Torres Strait Islander varicella 
hospitalisation rates were slightly higher than 
other Australians (3.9 per 100,000 population 
and 3.4 per 100,000 population respectively). 
Zoster hospitalisations were reported in 464 
Aboriginal and Torres Strait Islander people of 
a total of 28,517 (2%), most aged 50–64 years. 
Overall, Aboriginal and Torres Strait Islander 
zoster hospitalisation rates were lower than 
other Australians (16.4 per 100,000 population 
and 31.1 per 100,000 population respectively) 
but there were higher hospitalisation rates in 
Aboriginal and Torres Strait Islander adults 
aged 60 to 69.135

Comment

The decline in varicella hospitalisations docu-
mented over this 4-year period is consistent 
with increasing coverage and continued impact 
of varicella vaccine since its introduction to the 
NIP in late 2005.7,136 Herpes zoster hospitalisa-
tions continued on an increasing trend, but as 
previously reported this may largely be due to 
population ageing.137 In November 2016, a zoster 
vaccine was included in Australia’s National 
Immunisation Program (NIP) for all people 
aged 70, together with a 5-year catch up program 
for those aged 71–79 years.138
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