Surveillance Report

New South Wales annual vaccine-
preventable disease report, 2013

Alexander Rosewell,® Paula Spokes® and Robin Gilmour®

Correspondence to Robin Gilmour (e-mail: rgilm@doh.health.nsw.gov.au).

Aim: To describe the epidemiology of selected vaccine-preventable diseases in New South Wales, Australia for 2013.

Methods: Data from the New South Wales Notifiable Conditions Information Management System were analysed by local
health district of residence, age, Aboriginality, vaccination status and organism. Risk factor and vaccination status data

were collected by public health units.

Results: Pertussis notification rates in infants were low, and no infant pertussis deaths were reported. Despite a high number
of imported measles cases, there was limited secondary transmission. The invasive meningococcal disease notification rate
declined, and disease due to serogroup C remained low and stable.

Conclusion: Vaccine-preventable diseases were relatively well controlled in New South Wales in 2013, with declining or
stable notification rates in most diseases compared with the previous year.

onitoring  vaccine-preventable diseases s
important to identify events that may require
immediate public health control measures and
to better inform policy and targeted immunization efforts.

New South Wales is Australia’s largest state and
is divided into 15 local health districts (LHDs).! Each
LHD has a public health unit responsible for follow-up
of all health-related issues including vaccine-preventable
diseases. Under the state’s public health legislation,
medical practitioners, hospital general managers and
laboratories are required to notify certain vaccine-
preventable diseases.? Upon receipt of a notification, a
surveillance officer from the relevant public health unit
determines whether or not the notification meets the case
definition of a vaccine-preventable disease according to
national criteria.? If so, data on each notified case are
entered into the New South Wales Notifiable Conditions
Information Management System (NCIMS).

This report describes notification data for measles,
pertussis, rubella, Haemophilus influenzae serotype
b invasive infection, invasive meningococcal disease,
mumps, tetanus, invasive pneumococcal disease and
selected travel-related diseases in New South Wales,
Australia in 2013.
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METHOD

Data describing cases in NCIMS were extracted for
selected vaccine-preventable diseases with a date of
onset in 2013. Rates were calculated using 2011
Australian Bureau of Statistics population estimates
and are presented as annual rates per 100 000 total
population or population in age groups. The notification
rates were analysed by geographic area of residence.
Risk factor and vaccination status data were collected
through follow-up with either general practitioners or
the Australian Childhood Immunization Register (ACIR)
and other sources such as cases or health-care provider
reports.

RESULTS

Selected vaccine-preventable diseases
Haemophilus influenzae serotype b invasive infection
In 2013, nine cases of H. influenzae serotype b infection
were notified; five were children under 5 years and
six were female. All three infants under 1 year (one

1-month-old and two 9-month-old infants) were fully
vaccinated for age (one and three doses respectively).
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Table 1. Vaccine-preventable disease notifications and rates per 100 000 population, New South Wales, Australia,

1991 to 2013

H. influenzae Meningococcal ' Pneu_mococcal

. . Measles disease Mumps Pertussis (disease) Rubella Tetanus

Year 9 U O (invasive) invasive
n Rate n Rate n Rate n Rate n Rate n Rate n Rate n Rate
1991 208 35 492 8.3 127 2.2 8 0.1 47 0.8 NN NN 57 10 5 01
1992 216 3.6 802 135 121 2.0 23 04 218 3.7 NN NN 321 54 2 00
1993 123 2.0 2339 39.0 153 2.5 13 0.2 1531 25.5 NN NN 1181 19.7 5 0.1
1994 61 1.0 1479 244 142 2.3 11 0.2 1403 235 NN NN 227 37 4 01
1995 29 0.5 594 9.7 113 1.8 14 02 1367 223 NN NN 2315 378 0 0.0
1996 13 0.2 191 31 161 2.6 27 0.4 1152  18.6 NN NN 628 101 1 0.0
1997 17 0.3 271 43 218 8IS 29 05 4233 674 NN NN 153 24 3 0.0
1998 11 0.2 119 1.9 187 2.9 38 0.6 2300 36.3 NN NN 78 12 3 0.0
1999 13 0.2 34 05 217 3.4 32 0.5 1413 22.0 NN NN 45 07 1 0.0
2000 0.1 31 0.5 251 3.9 91 14 3693 56.9 NN NN 190 29 3 0.0
2001 0.1 30 05 231 35 28 0.4 4437  67.9 * * 58 09 0 0.0
2002 10 0.2 7 0.1 215 3.3 29 04 2013 30.6 880 134 35 05 0 00
2003 0.1 18 0.3 198 3.0 36 05 2767 418 796 12.0 23 03 1 00
2004 0.1 12 0.2 149 2.2 64 1.0 3560 53.5 898 13.5 17 03 0 0.0
2005 7 0.1 5 0.1 139 21 109 1.6 5788 86.5 635 9.5 9 01 1 00
2006 11 0.2 60 0.9 106 1.6 154 2.3 4895 72.6 560 8.3 37 05 2 0.0
2007 7 0.1 3 0.0 111 1.6 317 4.6 2085 305 520 7.6 8 01 2 00
2008 8 0.1 39 0.6 81 1.2 76 1.1 8735 125.8 545 7.8 17 02 1 0.0
2009 6 0.1 19 0.3 95 1.3 39 0.6 12514 177.4 474 6.7 7 01 1 0.0
2010 6 0.1 26 0.4 75 1.0 40 0.6 9307 130.3 491 6.9 13 02 1 0.0
2011 4 0.1 90 1.2 72 1.0 68 0.9 13160 182.3 526 7.3 17 02 1 0.0
2012 2 0.0 172 2.4 65 0.9 105 1.4 5838 80.0 579 7.9 10 01 1 0.0
2013 9 0.1 34 0.5 46 0.7 91 1.2 2337 316 471 6.4 12 02 2 0.0

NN, not notifiable; * incomplete data. 1991-1992 data should be interpreted with caution as the notification system was just commencing.

Note: Major changes to the New South Wales Immunization Programme since 1991 include: Haemophilus influenzae serotype b immunization commencement in
July 1993, second dose of measles-containing vaccine (measles—-mumps-rubella, MMR) for all 10-16-year-olds recommended in 1993, Australian Measles
Control Campaign: re-scheduling of the second dose of MMR to 4 years of age, catch-up vaccination for primary schoolchildren aged 5-12 years in 1998,
MMR vaccine at 18 months as a replacement of MMR at four years in July 2013, conjugate meningococcal C vaccine introduction in 2003, 4CMenB
registration in August 2013, the addition of a preschool pertussis booster in 1994, acellular vaccines (DTPa) replacement of the whole cell vaccine in the late
1990s, the replacement of the 18-month booster with an adolescent booster in 2003, dTpa funded by NSW for parents, grandparents and carers of infants aged
< 12 months under cocoon strategy, 7-valent conjugate pneumococcal vaccination (PCV-7) for infants since 2005 and 13-valent conjugate pneumococcal
vaccine (PCV-13) replaced PCV-7 from July 2011 (see link to further information — http://ncirs.edu.au/immunisation/history/index.php).

Of the two infants aged 12 months or older, one
19-month-old infant was partially vaccinated for age
(one dose) and one 3-year-old was fully vaccinated
for age (four doses). One case was identified as being
Aboriginal and five lived in regional New South Wales.

Measles

In 2013, 34 cases of measles were notified in
New South Wales, compared to 172 in 2012
(Table 1). The highest notification rates were reported
among children aged 0-4 years (10 cases, 2.1 per
100 000 population), of whom four were too young to
be vaccinated, and in children aged 5-9 years (six cases,
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1.3 per 100 000 population) (Table 2). Seventeen cases
(50%) were male. Of the 34 cases of measles, 22 were
Australian-born, nine were born in countries other than
Australia (mostly in the Asia-Pacific region and Europe)
and no data was available on three cases.

Measles cases were notified from eight LHDs; the
highest rate was in the Northern New South Wales LHD
(six cases, 2.1 per 100 000 population) (Table 3).

Of the 34 cases, 18 (53%) were unvaccinated,
11 (32%) were vaccinated and five (15%) had missing
vaccination status. Vaccination status was validated on
the ACIR for four (all children under 5 years) and by
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Table 2. Number and rate per 100 000 population of case notifications for selected vaccine-preventable diseases
by age group, New South Wales, Australia, 2013

Age H.influenzae  Measles Meningococcal Mumps Pertussis Pneumococcal Rubella  Tetanus
group b infection disease (invasive) disease (invasive)

EEns) n Rate n Rate n Rate n Rate n Rate n Rate n Rate n Rate
0-4 5 10 10 21 16 383 19 444 924 60 12.5 0 0 O 0
5-9 0 0 6 1.3 2 0.4 04 515 1111 9 1.9 0 0 O 0

10-14 0 0 3 07 4 0.9 4 09 277 622 7 1.6 0 0 O 0

15-19 0 0 3 06 8 1.7 15 3.2 68 147 B 0.6 4 09 O 0

20-24 0 0 1 02 2 0.4 9 18 52 104 8 1.6 1 02 O 0

25-29 0 0 3 06 1 0.2 9 17 67 12.6 7 1.3 3 06 O 0

30-34 0 0 3 06 1 0.2 12 23 80 152 14 2.7 2 04 1 02

35-39 0 0 3 06 0 0 7 14 110 221 19 3.8 0 0 O 0

40-44 0 0 2 04 0 0 5 10 151 289 22 4.2 0 0 O 0

45-49 0 0 0 0 2 0 4 08 95 195 21 4.3 1 02 O 0

50-54 0 0 0 0 2 0.4 4 08 88 17.7 22 4.4 0 0 O 0

55-59 0 0 0 0 1 0.2 3 07 75 16.5 35 7.7 1 02 O 0

60-64 0 0 0 0 2 0.5 2 05 103 2538 45 11.3 0 0 O 0

65-69 1 0.3 0 0 1 0.3 3 08 77 215 52 145 0 0 O 0

70-74 1 0.4 0 0 2 0.8 2 08 57 218 34 13.0 0 0 O 0

75-79 0 0 0 0 0 0 0 0 38 19.0 32 16.0 0 0 O 0

80-84 0 0 0 0 0 0 0 0 27 17.6 39 25.4 0 0 1 07
85+ 2 1.3 0 0 2 1.3 1 0.6 13 8.4 42 27.1 0 0 O 0

self or parent recall for seven. Of the four cases with
vaccination validated on ACIR, only one 2-year-old with
mild disease had evidence of receiving two doses of
vaccine.

Of the 34 cases notified in 2013, 14 (41%)
were acquired overseas, 19 (56%) were acquired in
New South Wales, and one (3%) was acquired elsewhere
in Australia. There were four cases infected with measles
virus genotype B3 (acquired in the Philippines, Nepal,
Pakistan), six with measles virus genotype D8 (acquired
in Europe, Thailand, India, Victoria [Australial) and
six with measles virus genotype D9 (acquired in
Indonesia). The longest duration of linked transmission
(onset in primary case to onset in last case) was
29 days, which occurred in the largest cluster (n = 6
cases) (Figure 1).

Meningococcal disease (invasive)

In 2013, 46 cases of invasive meningococcal disease
were notified in New South Wales compared with
65 cases notified in 2012 (Table 1). Two deaths
were notified among cases in 2013; one was in the
50-54-year-old age group (serogroup C), and the other
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was 85 years or older (serogroup Y). This compares to
two deaths in 2012 (both caused by serogroup B).

The highest case notification rates of invasive
meningococcal disease were among children aged
less than 5 years at onset of illness (16 cases, 3.3
per 100 000 population) and young people aged
15-19 years (eight cases, 1.7 per 100 000 population)
(Table 2). Of the case notifications among children under
5 years, the highest rates were reported in infants under
12 months (six cases, 7.8 per 100 000 population)
and children aged 2 years (four cases, 5.6 per 100 000
population).

In 2013, 24 cases (52%) with invasive
meningococcal  disease  were  male. Invasive
meningococcal disease was notified in four Aboriginal
people, all due to serogroup B infection. The highest
case notification rates were from Northern New South
Wales LHD (four cases, 1.4 per 100 000 population)
(Table 3).

Of the 46 cases notified in New South Wales
in 2013, a serogroup was identified for 43 (93%):
26 (60%) cases were serogroup B (for which there
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Table 3. Number and case notifications rate per 100 000 population for selected vaccine-preventable diseases
by local health district, New South Wales, Australia, 2013*

Local health  H.influenzae Measles Meningococcal Mumps Pertussis Pneumococcal Rubella Tetanus
district b infection disease disease
(invasive) (invasive)
n Rate n Rate n Rate n Rate n Rate n Rate n Rate n Rate

Sydney 0 0 1.4 0 0 10 1.7 99 16.5 36 6.0 0 0 0 0
South Western 0 0 0.2 4 0.4 12 13 192 212 60 6.6 3 03 0 0
Sydney
South Eastern 3 03 4 05 3 0.3 11 13 273 314 46 5.3 0 0 0 0
Sydney

lllawarra 0 0 4 1.0 0 0 3 038 176 45.1 28 7.2 0 0 0 0
Shoalhaven
Western 0 0 3 0.3 5 0.6 13 15 203 23.0 49 5.6 1 01 0 0
Sydney
Nepean Blue 1 03 O 0 3 0.8 6 1.7 122 343 32 9.0 1 03 1 0.3
Mountains
Northern 0 0 6 0.7 9 1.0 23 26 317 36.2 35 4.0 1 01 1 0.1
Sydney
Central Coast 0 0 2 0.6 0 0 42 128 20 6.1
Hunter New 1 0.1 0 0 10 1.2 1 01 290 324 145 8.4 0 0 0
England
Northern New 2 0.7 6 2.1 4 1.4 10 3.4 99 34.0 17 5.8 6 2.0 0 0
South Wales
Mid North 0 0 O 0 1 0.5 1 05 68 324 7 8.3 0 0 0 0
Coast
Southern New 0 0.0 1 0.5 1 0.5 0 0 129 64.4 14 7.0 0 0 0 0
South Wales
Murrumbidgee 1 03 O 0 1 0.3 0 0 245 84.8 22 7.6 0 0 0 0
(including
Albury LHD)
Western New 1 0.4 0 0 3 1.1 1 04 75 27.3 24 8.7 0 0 0 0
South Wales
Far West 0 0 0 0 0 0 S 9.7 1 3.2 0 0 0 0
Justice Health 0 N/A 0

* Note: Missing and overseas-acquired notifications are not included.
N/A, not applicable.

was no vaccine), eight (19%) were serogroup Y,
six (14%) were serogroup W135, and three (7%) were
serogroup C. Of the three untyped cases, two were not
typeable (Figure 2). Of the three cases of disease due to
serogroup C, two were ineligible for vaccination through
the National Immunization Programme, and one was
vaccinated against meningococcal C disease in 2004.
The overall decline in notifications from 2012 to 2013
was associated with a decline in serogroup B disease
from 43 to 26 notifications (Figure 2).

Mumps

In 2013, 91 cases of mumps were notified in
New South Wales compared to 105 in 2012 (Table 1).
The highest case notification rates of mumps were
among young adults aged 15-19 years (15 cases, 3.2
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per 100 000 population) (Table 2). In 2013, 50 cases
(55%) were male. In New South Wales, notified cases
of mumps are not routinely followed up by public health
units.

Pertussis

In 2013, 2337 cases of pertussis were notified in
New South Wales compared to 5838 in 2012 (Table 1).
The highest age-specific pertussis case notification
rates were in children aged 5-9 years (515 cases,
111.1 per 100 000 population) and 0-4 vyears
(444 cases, 92.4 per 100 000 population) (Table 2), a
decrease from 2012. Of the children under 5 years, the
highest notification rates were in children aged 3 years
(115 cases, 157.1 per 100 000 population). Notification
rates among infants under 12 months decreased from
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Figure 1. Measles transmissions by local health district, epidemiological week, import status, place of acquisition
and genotype, New South Wales, Australia, 2013
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2012 to 2013. There were no infant pertussis deaths
in 2013.

In 2013, 1324 cases (57%) were female. Of the
444 cases aged 0-4 years, 37 (8%) were Aboriginal.
Geographically, the highest case notification rates
were reported in Murrumbidgee (including Albury)
(245 cases; 84.8 per 100 000 population) and
Southern New South Wales (129 cases; 64.4 per
100 000 population) (Table 3).

In total, 102 cases were younger than 12 months:
56 (55%) were infants too young to have received
three doses of vaccine. Of the 342 cases aged 1-4 years,
24 (7%) were reported to be not immunized, nine (3%)
reported less than three doses of vaccine and 289 (85%)
reported three or more doses. For the remainder of cases
(5%), vaccine dosages were not reported.

Pneumococcal disease (invasive)

In 2013, 471 cases of invasive pneumococcal disease
were notified compared to 579 in 2012 (Table 1).
Forty deaths occured: two were children, one aged
1-year-old (serotype 15C, non-vaccine type) and one
2-year-old (19A, vaccine type, child fully vaccinated).
Of the remaining deaths, two were people aged
35-49 years, eight were 50-64-year-olds and 28 were
aged 65 years and older. Notification rates by LHD varied
from 3.2 per 100 000 population in Far West LHD to
9.0 per 100 000 population in Nepean Blue Mountains
LHD (Table 3). Of the 361 cases aged 0—4 years or older
than 50 years (age groups which are followed up by
public health units), 10 (3%) were notified in Aboriginal
people, among whom notification rates were higher than
in non-Aboriginal people (17.0 and 11.9 per 100 000,
respectively).

Notification rates in children under 5 years was
12.5 per 100 000 population. Serotype 19A was
the leading cause of disease (22%) in children under
5 years. Vaccination data were available for 100%
(60 cases) of notifications under the age of 5 years.
Forty (67%) cases were fully vaccinated, and eight
(13%) were either partially vaccinated or too young to
have received the first dose. There were eight cases of
vaccine serotype disease in fully vaccinated children.
Serotype 19A accounted for 63% of vaccine failures and
serotypes 3 (25%) and 23F (12%) were responsible for
the remainder of cases. From 1 July 2011, 13-valent
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conjugate pneumococcal vaccine (PCV-13) replaced
7-valent conjugate pneumococcal vaccine (PCV-7) on the
New South Wales immunization schedule. The PCV-13
vaccine includes protection for additional serotypes 1, 3,
5, 6A, 7F and 19A. The rate of disease in children under
5 years in New South Wales declined from 19.0 per
100 000 in 2011 to 12.5 per 100 000 in 2013 after
the introduction of PCV-13. The percentage of disease
due to vaccine serotypes fell by 29% post introduction;
however, the percentage of disease due to non-vaccine
serotypes increased by 29%.

Rubella

In 2013, 12 cases of rubella were notified in
New South Wales compared to 10 in 2012 (Table 1). All
cases were aged between 15 and 60 years. Seven cases
(58%) were male. The highest notification rates were in
the Northern New South Wales LHD (six cases, 2.0 per
100 000 population) (Table 3). Notifications have not
changed markedly over the previous five years.

Tetanus

In 2013, two cases of tetanus were notified in
New South Wales. One case was a 30-year-old male
construction worker who reported being vaccinated.
The other was an 82-year-old male who reported being
vaccinated more than 10 years earlier.

The number of notified cases of tetanus has
remained relatively unchanged over the past five years,
ranging from one to two cases annually.

Other travel-associated vaccine-preventable
diseases

Cholera

In 2013, two cases of cholera were notified in
New South Wales. One case in an unvaccinated person
was acquired during a visit to Bangladesh, and an
occupationally acquired case was notified in a laboratory
worker.

Hepatitis A
In 2013, 62 cases of hepatitis A were reported of

which 47 (75%) were acquired overseas. One case
reported vaccination against hepatitis A five years before
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leaving Australia. Another seven (11%) were household
contacts of those that had travelled overseas, and
two (3%) reported consuming food acquired overseas.
The remaining six (10%) cases were acquired locally
with no source identified.

Typhoid

In 2013, there were 59 notifications of typhoid;
54 (93%) were acquired overseas. Of these
54 notifications, six reported being vaccinated against
typhoid before travelling. Five cases reported no overseas
travel. Of these, three had household contact with a
confirmed case, one reported contact with overseas
visitors, and the source was not identified for one case.

DISCUSSION

In 2013, pertussis notification rates were the lowest
across all age groups since 2007. The 2013 pertussis
epidemiology is consistent with a low transmission period
in the three- to four-year cycle of pertussis epidemics.
The high vaccination coverage among adult caregivers
during the New South Wales Health funded cocooning
vaccination programme may have also contributed
to the low rates.* As with previous years, the highest
notification rates were in 5-9-year-old children.

Endemic measles has been eliminated in
New South Wales since the late 1990s;®> however,
outbreaks of increasing size and duration were reported
in New South Wales in 2011 and 2012.%7 In 2013,
measles epidemiology was characterized by a high
number of overseas-acquired infections (n = 14, 41%)
with little secondary transmission. This was likely due
to high levels of immunity to measles among contacts of
cases and effective systems for public health response.
The highest notification rates were reported in Northern
New South Wales LHD where vaccination coverage rates
are the lowest in New South Wales.”

The number of notified cases of invasive
meningococcal disease has declined significantly
since the National Meningococcal C Immunization

Programme commenced in 2003.8 Serogroup B
remains predominant in New South Wales; however, the
largest serogroup-specific reduction in meningococcal
notifications in 2013 compared to 2012 was for
serogroup B notifications in the absence of vaccination.®
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The death in an elderly person due to serogroup Y is
a reminder of increased mortality in the elderly,
particularly for this serogroup.!® The meningococcal C
vaccine failure may have been due to waning immunity,
host factors or issues with the storage or administration
of the vaccine. With the newly available vaccine against
meningococcal serogroup B disease (not included in the
current immunization schedule), consideration should
be given to the potential impact on strain variation and
carriage, adverse events following immunization, as well
as how vaccine effectiveness and failure will be defined
and monitored following its introduction.!!

The H. influenzae serotype b immunization
programme, which commenced in 1993, has achieved
great success in achieving and maintaining low
notifications for several years; notifications of other
vaccine-preventable diseases (such as mumps, rubella
and tetanus) have remained stable or declined over
recent years. While there are limitations to these data,
vaccine-preventable disease surveillance in New South
Wales enables the implementation of timely public health
measures, a better understanding of disease trends and
informs policy.

The extremely low number of cholera, hepatitis A and
typhoid cases that were vaccinated before travelling
to high-risk countries highlights the great potential for
pre-travel immunization. Health-care providers who see
travellers before travel should consider country- and
region-specific vaccination, prophylaxis, and disease
avoidance recommendations during the consultation.?
Employers should implement a comprehensive
occupational vaccination programme for workers at
significant risk of acquiring a vaccine-preventable
disease.'® The Australian Immunization Handbook could
consider the inclusion of cholera (and possibly other
pathogens) under recommendations for vaccination of
those routinely working with this pathogen.

Invasive pneumococcal disease continued to decline post
introduction of the 13-valent conjugate pneumococcal
vaccine in 2011 with overall reduction of disease in the
majority of age groups. Notification rates in children
under 5 years in New South Wales has fallen from 19.0
per 100 000 in 2011 to 12.5 per 100 000 in 2013.
Serotype 19A continues to be the leading cause of disease
in children and also accounts for the majority of vaccine
failures in this age group (0-5 years). While notification
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rates are not increasing in children, notification rates
caused by non-vaccine-related serotypes continue to
increase.

Notifications included in the New South Wales notifiable
disease database under the Public Health Act 2010'*
have laboratory evidence or a link to a laboratory-
confirmed case. The number of notifications reflects
health-care-seeking behaviour and testing practices
which vary across New South Wales. Consequently, the
data analysed likely understates the true incidence of
infection in New South Wales.

Conclusion

Vaccine-preventable disease surveillance has enabled
enhanced monitoring of disease trends, implementation
of outbreak control measures and evaluation of prevention
programmes in New South Wales. The highlights of the
prevention and control programmes in 2013 include
the low pertussis notification rates in infants, no infant
pertussis deaths, extremely limited measles transmission
following overseas importation and low rates of invasive
meningococcal disease due to serogroup C. Challenges
remain in closing the measles immunity gaps in at-
risk populations, ensuring new mothers have been
adequately immunized against pertussis (and influenza)
as well as improved uptake of vaccination in travellers
and other risk groups. High vaccination coverage and
timely vaccination for infants and children is important
to maintain low rates of disease. Improving vaccination
coverage in Aboriginal communities is crucial for
successful disease prevention strategies.

Conflicts of interest

None declared.

Funding

None.

Acknowledgements

We wish to acknowledge disease notifiers and Public
Health Network staff who conduct investigations and

follow up notifications and the New South Wales Health
Laboratory Network.

WPSAR Vol 6, No 2, 2015 | doi: 10.5365/wpsar.2014.5.4.009

Rosewell et al

References:

1. Health New South Wales. Local Health Districts and Specialty
Networks. North Sydney, New South Wales Health, 2014
(http://www.health.nsw.gov.au/Ihd/pages/default.aspx, accessed
15 March 2015).

2. Rosewell A, Spokes PJ, Gilmour RE. NSW Annual vaccine-
preventable disease report, 2011. New South Wales Public
Health Bulletin, 2012, 23:171-178. doi:10.1071/NB12086
pmid:23442994

3. Communicable Diseases Network Australia. Australian national
notifiable diseases and case definitions. Canberra, Department of
Health, 2014 (http://www.health.gov.au/casedefinitions, accessed
16 May 2014).

4. Quinn HE et al. Parental Tdap boosters and infant pertussis: a
case-control study. Pediatrics, 2014, 134:713-20. doi:10.1542/
peds.2014-1105 pmid:25225136

5. Heywood AE et al. Elimination of endemic measles transmission
in Australia. Bulletin of the World Health Organization, 2009,
87:64-71. doi:10.2471/BLT.07.046375 pmid:19197406

6. Hope K et al. Measles transmission in health care waiting
rooms: implications for public health response. Western Pacific
Surveillance and Response Journal, 2012, 3:33-8. doi:10.5365/
wpsar.2012.3.3.009 pmid:23908937

7. Health New South Wales. Percentage of children in NSW fully
immunised by age group and Local Health District — March
2011 - March 2014. North Sydney, New South Wales Health,
2014 (http://www.health.nsw.gov.au/immunisation/Documents/
coverage-by-LHD.pdf, accessed 3 November 2014).

8. Booy R et al. Impact of meningococcal C conjugate vaccine use
in Australia. Medical Journal of Australia, 2007, 186:108-109.
pmid:17309394

9. Rosewell A, Spokes PJ, Gilmour RE. New South Wales annual
vaccine-preventable disease report, 2012. Western Pacific
Surveillance and Response Journal, 2014, 5(2):15-22.
doi:10.5365/wpsar.2014.5.2.004 pmid:25077033

10. Gunaratnam P et al. Invasive meningococcal disease in elderly
people, New South Wales, Australia, 1993 to 2012. Western
Pacific Surveillance and Response Journal, 2013, 4(4):4-10.
doi:10.5365/wpsar.2013.4.4.001 pmid:24478917

11. Kaaijk P, van der Ende A, Luytjes W. Routine vaccination against
Men B: considerations for implementation. Human Vaccines and
Immunotherapies, 2014, 10:310-6. doi:10.4161/hv.26816
pmid:24141209

12. Surveillance for Travel-Related Disease — GeoSentinel Surveillance
System. United States, 1997-2011. MMWR. Surveillance
Summaries, 2013, 62:1-23 (http://www.cdc.gov/mmwr/preview/
mmwrhtml/ss6203al.htm accessed 28 May 2014).

13. Australian Technical Advisory Group on Immunization. The
Australian Immunisation Handbook 10th Edition. Canberra,
Australian Government Department of Health, 2013 (http://
www.immunise.health.gov.au/internet/immunise/publishing.nsf/
Content/Handbook10-home, accessed 16 May 2014).

14. Public Health Act 2010 No 127. North Sydney, New South
Wales Consolidated Acts, 2013 (http://www.legislation.nsw.gov.
au/inforcepdf/2010-127.pdf?id=e20f1d11-6a0d-ec9a-fe79-
d31aeb7ch2c3, accessed 8 April 2015).

www.wpro.who.int/wpsar



