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Invasive meningococcal disease (IMD) has a relatively low
incidence in Australia, however remains a serious public
health issue, with a case fatality rate of approximately 10%
despite antimicrobial treatment. IMD is particularly seen in
young children, but can affect all age groups. The disease
has non-speciﬁc early symptoms, rapid clinical progression
mainly manifesting as septicaemia and/or meningitis, and
has the potential for long term sequelae in the survivors,
including skin scarring, amputation, deafness and seizures.
There are 13 serogroups, although most invasive infections
worldwide are caused by serogroups A, B, C, W, and Y, with
some recent outbreaks in Africa caused by serogroup X. The
prevalent circulating serogroups can undergo dynamic
shifts, generating dramatic changes in IMD epidemiology.
Such serogroup shifts have important ramiﬁcations for
vaccination programs and constant surveillance is crucial.
The National Neisseria Network (NNN) established the Australian
Meningococcal Surveillance Program (AMSP) in 1994, after a number of serogroup C (MenC) outbreaks in the early 1990s highlighted
the need for ongoing coordinated surveillance. The NNN consists
of a network of reference laboratories in each state and territory that
collaborate to provide a national laboratory-based program for the
examination of N. meningitidis from cases of invasive meningococcal disease (IMD)1.
Laboratory deﬁnitive evidence of IMD, according to the Communicable Diseases Network Australia criteria, is deﬁned as isolation of
N. meningitidis, or a positive nucleic acid ampliﬁcation testing
(NAAT) from a normally sterile site2. Since 1997, the incidence of
molecular only diagnosis have been increasing and from 2000–2016
represented 35.2% (range 15.7–42.3%) of all diagnoses, although
this varies by jurisdiction.
The NNN provides data derived from a range of phenotypic and
genotypic techniques, including antibiotic resistance, serogrouping and antigen sequence based ﬁne typing. Recently, laboratories
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have also utilised whole genome sequencing (WGS) for both
in silico generation of ﬁne-typing and phylogenetic cluster
analysis. WGS-based analysis has already proved valuable in localised outbreaks and in understanding the changing epidemiology
of IMD in Australia over the recent years3.
The NNN data supplements the clinical notiﬁcation data from the
National Notiﬁable Diseases Surveillance System (NNDSS), which
includes cases of probable IMD (based on clinical or epidemiological grounds) as well as laboratory conﬁrmed IMD by state4 (see
Figure 1). The NNN also publishes annual IMD Laboratory Surveillance reports in Communicable Diseases Intelligence.
Australia has experienced a number of serogroup shifts since the
NNN began national surveillance in 1994. This is of particular
importance as vaccines for N. meningitidis are serogroup speciﬁc.
The AMSP national results in 1995–96 showed that serogroup
B (MenB) was the predominant serogroup causing sporadic meningococcal disease in all jurisdictions6. In 1997 New South Wales
saw an increase in Men C:2a:P1.5 disease with 66% of the Australian
serogroup C strains that year isolated in New South Wales. Victoria,
in 1999, noted a number of infections with a novel phenotype, C:2a:
P1.47, which contributed 53% of Victorian invasive cases in 2000, in
contrast to 1998 when only 17.5% were MenC. In 2002 there was
the highest number of notiﬁcations of IMD (688 cases: rate of
3.5 per 100 000) seen since the NNDSS began in 1991, with 79% of
all MenC IMD cases seen in New South Wales and Victoria8. The
national introduction of the conjugate Men C vaccine in 2003
resulted in the signiﬁcant and sustained reduction in serogroup
C disease (225 notiﬁcations in 2002 to 3 notiﬁcations in 2016)9.
From 2002 to 2015, the predominant serogroup seen in Australia
was serogroup B, although notiﬁcations of serogroup B IMD
decreased over this time period, alleviating fears of serogroup
replacement with the introduction of the serogroup C vaccine.
The lowest notiﬁcation rate for IMD (0.6 cases per 100 000 population) was seen in Australia in 2013 potentially due to the overall
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Figure 1. Notifications by State of IMD 1994–2016 with Australian Notification Rate/100 0005.

decrease in MenB cases10. A recombinant multi-component serogroup B vaccine (BexseroÒ ) has been licenced for use in Australia
since 2014. It is not part of the National Immunisation Program but
is available for private purchase. The availability of the vaccine is
unlikely to explain the decrease in MenB disease over the extended
time frame.
There has been a steady increase in the rate of IMD since the record
low of 0.6 cases per 100 000 in 2013 to 1.0 cases per 100 000 seen
in 2016, which can be attributed to a signiﬁcant increase in MenW
and MenY cases. Initially, the increase in MenW cases was seen in
Victoria, with MenW representing in 2013 only 4% of cases to 30% of
their cases in 2015. The majority of these strains when molecularly
typed were determined to be the ﬁne type MenW:P1.5,2:F1-1: ST11,
a hypervirulent lineage shown by WGS to be related to the MenW
ST11 strains from the United Kingdom and South America and
genetically distant from the MenW strains involved in the Hajj
outbreak11. In 2016 MenW became the predominant serogroup
in Australia with 109 cases (43.2% of the IMD notiﬁcations to the
NNDSS) (see Figure 2). Of further concern, is the rise of penicillin
resistance (0.5–1 mg/L ) seen in these MenW:P1.5,2:F1-1: ST11
isolates. Work done in Western Australia demonstrated that the
penA_253 allele has a major role in the increasing penicillin resistance and this has also been seen in Europe13. Currently penicillin
is the standard recommended empiric treatment in IMD14 even
though in 2015 before the large increase in MenW, 86% IMD isolates
showed a decreased susceptibility to penicillin so continued
surveillance and clinical evaluation is required15. These empiric
treatment guidelines are currently being re-evaluated.
Traditionally in Australia, MenB occurrence has exhibited a bimodal
age distribution, with most infections in the 0–4 and 15–24 year-old
age groups. While MenW cases are also seen in these age groups,
there have been a higher proportion of cases seen in those aged 45
and greater. Of note in the MenW infections, is the number of
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atypical clinical presentations (around 20%) seen. These include
septic arthritis, pneumonia, epiglottitis and gastrointestinal symptoms16. Higher case fatality rates have also been reported.
There has also been an increase in serogroup Y (MenY) cases
around Australia, the majority of which are genotype Y:P1.5-1,10-1:
F4-1:ST-23. These have occurred across a range of age groups
whereas in the past MenY IMD was more usually conﬁned to
persons over 50 years17.
Australia is geographically large and differences in epidemiology
of meningococcal serogroups are seen across the jurisdictions.
South Australia has had a predominance of Men B:P1.7-2,4:F1-5,
a genotype responsible for the New Zealand 20 year+ epidemic
(late 1990–2015), while the eastern states and Western Australia
have experienced the increase in MenW incidence. Unlike the
MenC vaccine implementation in 2003, which was coordinated
nationally, the rise of MenW in particular jurisdictions has resulted
in ﬁve states (New South Wales, Queensland, Tasmania, Victoria
and Western Australia) announcing individual state based meningococcal ACWY vaccination programs commencing during 2017.
The campaigns will primarily target 15–19 year olds (NSW 17–18)
with different implementation timeframes among the states18.
The Commonwealth Department of Health, in collaboration with
the states and territories, is closely monitoring the incidence of
MenW in Australia and has established a Communicable Diseases
Network of Australia working group. The Department of Health
has also funded the WGS of all Australian invasive meningococcal
isolates by a number of state reference laboratories (all members
of the NNN), and in collaboration with NNN, are continuing to
monitor the change in meningococcal epidemiology and any public
health implications.
It is clear that due to the ever-changing epidemiology seen in
Australia and worldwide, it is essential to continue the enhanced
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Figure 2. Notification of serogroups 2002–2017 YTD . Data extracted from the National Notifiable Diseases Surveillance System on 14 August 2017.
‘Other’ includes where meningococcal isolates could not be identified (‘not groupable’), other isolates not grouped and where serogroup was not
known. *The rate for 2017 YTD has been annualised.

surveillance of IMD in a collaboration of the NNN, epidemiologists
and state and Commonwealth Departments of Health. This will
encompass molecular typing – now aided by genomics, epidemiological surveillance of the NNDSS data, along with monitoring
the effects of the implementations of the four valent vaccination
program, well into the foreseeable future to ensure the continued
health of Australians.
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