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REDUCTION IN INVASIVE MENINGOCOCCAL DISEASE
IN QUEENSLAND: A SUCCESS FOR IMMUNISATION

Vicki G Slinko, Amy Sweeny

Abstract

Since 2003, the Australian government has
funded a conjugate serogroup C meningococcal
vaccine for those aged over 1 year and born
since 1 January 1984. This summary of the epi-
demiology of invasive meningococcal disease
(IMD) in Queensland assesses the effect that the
vaccination program has had on IMD notifica-
tions. In Queensland, IMD cases are nofified to
the Nofifiable Conditions System by clinicians and
laboratories. Additional surveillance data are col-
lected by population health units from relatives of
the case, the case and medical practitioners. In
2005, Queensland recorded its lowest number
of cases and lowest incidence of IMD since state-
wide surveillance began. This remained low in
2006. The serogroup C rate in Queensland also
declined to its lowest in 2006. The pattern of age-
specific incidence remains similar, though rates are
lower in all but those aged less than 12 months.
However, Indigenous rates are still twice non-
Indigenous rates. The case fatality rate for IMD
(all serogroups) has declined, possibly due to the
reduced incidence of serogroup C and septicae-
mia cases. The program appears to have mostly
achieved its aims of: reducing illness and death in
the population at highest risk; inducing immunity
in those who are vaccinated; and reducing the
incidence of disease. However, there is consider-
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able natural fluctuation in the rates of IMD and

continued surveillance will be needed to monitor
trends. Commun Dis Intell 2007;31:227-232.
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Introduction

Meningococcal disease is an uncommon but
important public health problem in Australia. The
invasive form of the disease is a serious illness with
a variable case fatality rate in industrialised coun-
tries ranging between 7% for meningitis and 19%
for septicaemia.' Those known to be at highest risk
of the disease are children aged less than five years
(particularly infants), followed by adolescents and
young adults.

The bacterium Neisseria meningitidis is usually
carried asymptomatically in the back of the throat
and nose. However, only a small number of people
develop invasive disease, which appears most often
as meningitis and/or septicaemia. Other localised
manifestations include arthritis, pneumonia and
conjunctivitis.
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The factors leading to development of invasive
meningococcal disease (IMD) are poorly under-
stood, but risk factors include smoking, exposure to
tobacco smoke and living in crowded conditions.?

In carly 2003, a federally funded conjugate sero-
group C meningococcal vaccination became part
of the immunisation schedule in Queensland. All
children aged more than 12 months and born since
1 January 1984 were eligible for the single dose vac-
cine. The program was introduced to:*

* reduce the illness and death in the population at
highest risk of meningococcal disease;

* induce long term immunity in those who are
vaccinated; and

* reduce the population incidence of disease.

This summary of the epidemiology of IMD in
Queensland is to assess the effect that the vaccina-
tion program has had on the epidemiology of IMD.

Methods

IMD is immediately notifiable to Queensland
Health under legislation, by both laboratories
and clinicians. The data are maintained on the
Notifiable Conditions Systems database and have
been collated since 1993. In 1999, enhanced surveil-
lance for IMD was established. Enhanced surveil-
lance is conducted by communicable diseases staff
of the population health units who also coordinate
public health responses.

The criteria for notification of IMD are contained
in Queensland Health Guidelines for the Control of
Communicable Diseases in the Community.* This def-
inition is compatible with the national guidelines,’
though in Queensland nucleic acid testing is clas-
sified as laboratory definitive evidence rather than
suggestive evidence. The Queensland IMD criteria
were updated on 6 August 2005. The change was
to make the case definition clearer but is unlikely
to have changed the case detection rate. Cases are
classified to the calendar year in which the date of
onset occurs.

Figures for vaccination coverage come from
the Vaccination Information and Vaccination
Administration System, a Queensland Health reg-
ister which maintains information on Queensland
immunisation providers and vaccination events,
and provides details to Australian Childhood
Immunisation Register.

Denominators for notification rates each year use the
Estimated Resident Population (ERP) from Austra-
lian Standard Geographical Classification.® The cov-
erage percentages represent the number of persons in
each annual birth cohort vaccinated divided by the
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2006 ERP denominator for that birth cohort. The
denominators for Indigenous calculations use high
projections of Experimental Projections of Aboriginal
and Torres Strait Islander Australians.”

Analysis was performed in Excel® and Epi-Info
version 3.3.2%.°

Results

High coverage against serogroup C IMD has
been achieved for many at-risk populations in
Queensland. Cohorts born since 2002, (children
aged between 0—4 years in 2006), have coverage
rates exceeding 90% (Figure 1). Persons born
between 1988 and 2001 have achieved a coverage
rate between 60% and 80% generally (Figure 1).

Figure 1. Per cent of coverage with conjugate
serogroup C meningococcal vaccine,
Queensland, date 2003 to 2006, by year of

birth and vaccination
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The notification rates for both serogroup C and
non-serogroup C disease have declined since vac-
cine introduction (Figure 2). In 2005, the rate of
IMD declined to its lowest (62 cases: 1.6/100,000
residents) since 1993. It remained low in 2006
(68 cases: 1.7/100,000). Only four cases of known

serogroup C disease were reported in 2006.

The highest notification rate of IMD remains in
those aged under 5 years (particularly infants) with
a smaller peak of the disease in the teenage years

(Table 1).

There has been little serogroup C disease in those
aged < 1 year: 2 cases in 2003 and 1 in 2006. Since
the vaccination program was introduced in 2003
there has been a gradual decline in the number of
cases of serogroup C disease in those eligible for free

vaccine: 2003 (14), 2004 (13),2005 (4), 2006 (1). The
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Table 1. Notification rate of invasive meningococcal disease, Queensland, 1995 to 2006, by age
group
Age group 1995 1996 1997 1998 1999 2000 2001 pA0[0) 2003 2004 2005 2006
<1 28.6 24.2 24.2 33 24.2 14.8 28.2 33.5 29.5 18.9 18.4 31.8
1-4 11.8 10.3 134 12.9 10.8 7.2 12 8 515 6.9 6 6.3
5-9 1.7 4.6 0.4 3.3 4.6 1.6 6.1 4.2 2.6 1.5 1.9 0.7
10-19 5.0 4.8 4.1 5.6 4.0 3.7 5.5 6.2 5.2 5.6 2.6 3E5)
20-29 2.8 2.4 1.4 2.6 2.8 1.9 4.9 3.1 4.2 2.2¢ 1.3* 1.4*
30-39 1.2 0.4 0.4 0.8 0.4 0.4 0.7 2.2 1.8 0.9 0.4 0.9
40+ 0.9 0.7 0.4 1.2 1.1 0.6 1 1.3 0.8 0.5 0.8 0.2
Total 2.8 2.6 2.1 3.2 2.8 1.9 3.6 3.3 2.8 2.2 1.6 1.7

Notification rates in shaded areas are for those groups eligible for free vaccine since the vaccination program began.

*  Some individuals in these age groups will have been vaccinated in the catch up program.

Figure 2. Notification rate of serogroup C
and invasive meningococcal disease,

Figure 3. Invasive meningococcal disease
notifications, Queensland, 2000 to 2006, by
month and year of onset
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A Grades 8-12 school vaccination program introduced,
vaccination of 1-5-year-olds and others not covered by
continuing school program through usual providers.
B  Grades 1-8 school vaccination program introduced.
C Vaccination of any others born on or after 1 January

1984, by usual providers.

vast majority of IMD in those eligible for free vac-
cine has been due to serogroup B disease (>90%).
There have been no known vaccine failures.

The seasonality that was evident in previous years
in IMD notifications (with a typical late-winter
early-spring peak) is no longer obvious (Figure 3).

Types of clinical presentations since the vaccination
program was introduced remain unchanged. The
vast majority are meningitis and/or septicaemia.
Since the introduction of the vaccination program,
the number of presentations of septicaemia has
been decreasing (Figure 4): 2002 (72), 2003 (70),
2004 (52), 2005 (40), 2006 (31).
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Table 2. Invasive meningococcal disease

Th fatality rate for IMD i land i
© s Ty e 2o in Queensland is case fatality, Queensland, 2000 to 2006

low (Table 2) and has fallen since the vaccination
program. In Queensland, serogroup C disease

is associated with nearly a fourfold greater risk of vear Dled Total Castiaf;’;\éallty
dying compared to serogroup B disease (Table 3, lo2000 | 4 | 65 | 6.1

RR = 3.8; (95%CI1 2.1, 7.2). 2001 i 129 65
There continues to be a higher notification rate of 2002 5 124 4.0
IMD in Indigenous persons compared with non- 2003 9 105 8.6
Indigenous persons (Table 4). For the post-vac- 2004 3 84 36
cination campaign period (2003-2006), Indigenous 2005 3 62 48
people were three times as likely to be notified with 2006 ) 68 -
IMD compared to non-Indigenous (RR = 3.0; :

95% CI 2.1, 4.3). There has not been a death of an Total 37 638 58

Indigenous person from IMD since 2003.
Discussion evidence of disease and the IgM test was introduced
in 2000 (laboratory suggestive evidence). Improved
case ascertainment would result in a higher rate of
disease.

Case ascertainment may have improved due to
advances in laboratory techniques. Nucleic acid
testing/polymerase chain reaction has been used
in Queensland since 1999 as laboratory definitive

Table 3.

Risk factors for dying of invasive meningococcal disease, Queensland, 2000 to 2006

95%
confidence
intervals

Characteristic Relative risk

Deaths (n=37)

All cases (n= 635)
n

M 21 57 346 54

F 16 43 292 46 1.1 0.6, 2.1
ndigenovs staws

Indigenous’ 3 8 55 9

Non-Indigenoust 33 92 536 91 0.9 0.3,2.8
Seogowp

C 21 57 163 26 3.8* 21,7.2*

B 11 30 370 58 0.3* 0.2,0.6*

Other/unknown 5 13 105 16 N/A N/A

* Indicates statistical significance (a= 0.05).
1 Indigenous status determined for 36 deaths, 591 cases.

Table 4. Risk of invasive meningococcal disease(all ages), Queensland, 2001 to 2006, by

indigenous status

Before vaccination 2001 7 118 1.5 0.7, 3.2

program 2002 6 18 1.2 06,28

During vaccination 2003 13 92 3.4 1.9, 6.0*

program 2004 12 72 3.8 21,7.1*

2005 6 56 2.4* 1.0, 5.5*

2006 5 63 2.0 0.8,5.1

2003-2006 36 283 3.0* 2.1,4.3*

* Indicates statistical significance (a= 0.05).
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In 2005, the notification rate of IMD decreased to
the lowest since Queensland-wide surveillance
began and remained low in 2006. The notification
rate of serogroup C disease is now at its lowest level
recorded. Nonetheless, there has been consider-
able natural fluctuation in IMD." The vaccination
campaign and lower IMD notification rates follow a
peak notification period in 2001-2002. Rates similar
to those following the vaccination campaign were
previously seen in 1997 and 2000. However, the
steady declining trend since 2003 could be ascribed
to the vaccination program.

One limitation to interpreting the change in
serogroup-specific incidence is the change in the
proportion of all IMD cases serogrouped over time.
Before the vaccination campaign, up to 25% of IMD
cases did not have serogroup information. This has
improved since 2001.

The pattern of age-specific incidence of IMD
remains unchanged. Those with the highest inci-
dence (aged less than 12 months) are not eligible for
free vaccine. The vast majority of the IMD in this age
group is due to serogroup B. The small number of
cases of serogroup C disease in those aged less than
1 year and in the whole population, may be due to
reduced nasal carriage rates of Neisseria meningitidis
serogroup C. There have been no recent studies of
meningococcal nasal carriage in Australia to verify
this hypothesis.

The rates of IMD in those eligible for free vac-
cine are currently some of the lowest recorded for
Queensland. After the roll-out of the catch-up pro-
gram from 2003, serogroup C disease has gradually
been decreasing, with only 1 case recorded in those
eligible for free vaccine in 2006. This was an over-
seas visitor working at an island resort, who may
not have known about eligiblity or had access to
vaccination. There is a continuing need to increase
community awareness about the importance and
benefits of vaccination for this disease.

The case fatality rate from IMD in Queensland has
improved since the introduction of the vaccina-
tion program. The reduction in presentations with
septicaemia and serogroup C disease (more likely
to result in death) may account for this. The pro-
gram appears to have achieved its aim of reducing
illness and death in the population at highest risk of
meningococcal disease.

Interestingly, the usual peak of notifications in
winter!! has not been evident after 2003. In 2000,
before the vaccination program, there was no obvi-
ous winter peak of notifications and that year also
had a low incidence of serogroup C disease.
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Studies'*" suggest the meningococcal serogroup C
vaccination program gives high short-term vaccine
effectiveness and substantial herd immunity but the
long term eftectiveness remains unknown. There
have been no known vaccine failures since the vac-
cination program was introduced in Queensland.
Overall, the evidence suggests that the serogroup C
meningococcal vaccination program has induced
immunity for up to 4 years in those vaccinated.

The discrepancies between Indigenous and non-
Indigenous health in Australia are well known.
Though the relative risk of IMD in Indigenous per-
sons has been decreasing recently, it remains at almost
twice that of non-Indigenous persons. Obviously,
further work needs to be done in this area, perhaps
addressing risk factors for developing IMD.?

The meningococcal C vaccination program in
Queensland has mostly been successful in achiev-
ing its aims. However, there needs to be continued
vigilance with surveillance to evaluate longer term
trends which can inform public health action and
ensure sustained success.
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