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Executive summary

Overview

This, the third biennial report on vaccine preventable diseases and vaccine coverage in Australia, brings
together the four most important national sources of routinely collected data about vaccine preventable dis-
eases and vaccination (deaths, notifications, hospitalisations and vaccination coverage) for all age groups
between 2001 and 2002. The general trend towards improved control of disease and improved vaccine cover-
age is evident, particularly in the childhood years. Detailed results are available in 14 individual chapters.

Notifications, hospitalisations and deaths for 11 diseases are summarised in Table 1. Although these data
have limitations which are discussed in detail in the body of the report, some clear trends are evident. First,
vaccination coverage, estimated using Australian Childhood Immunisation Register (ACIR) data, reached the
targets set by the Immunise Australia program, with levels of full immunisation exceeding 90 per cent and
approaching 95 per cent at 12 months of age and reaching 90 per cent at 24 months of age by the end of
2003.

Second, accompanying this increase in vaccine coverage, notifications for the eight diseases covered by the
routine childhood vaccination schedule (diphtheria, Haemophilus influenzae type b (Hib) disease, measles,
mumps, pertussis, polio, rubella and tetanus) continued to decline, although less sharply than in the previ-
ous review period, from an average of 8,046 cases each year in 1997-2000 to 7,806 in 2001-2002. Table
1 highlights the decrease in measles, mumps and rubella which has continued since the national Measles
Control Campaign (MCC) was conducted in 1998. However, reductions in these three diseases were offset to
some extent by the large number of pertussis notifications arising from the 2001 epidemic, with six deaths in
2001-2002. These pertussis deaths were almost all in very young infants and emphasise the importance of
initiatives implemented in the 2003 Australian Immunisation Handbook to improve pertussis control.

Third, cases of Hib disease also continued to decline with improved vaccine coverage. Of vaccine preventable
diseases not included on the childhood schedule during the review period, the greatest morbidity and mortal-
ity at all ages was from influenza (44 deaths), pneumococcal disease (15 deaths), meningococcal disease
(44 deaths) and varicella (10 deaths). Deaths from meningococcal disease increased from an average of 31
and influenza decreased from an average of 117, compared with 1997-2000.

Comment

The years 2001 and 2002 have been a period of consolidation in immunisation practice and coverage in
Australia, following the implementation of the new vaccination schedule in 2000. Australia, like many other
industrialised countries, faces the dual challenges of maintaining high immunisation coverage and public
confidence in immunisation while implementing increasingly complex decisions about the introduction of new
vaccines for children and adults.

In surveillance, improved control of vaccine preventable diseases means that laboratory confirmation, together
with accurate information on the vaccination status and any underlying medical conditions, is essential to
evaluate program impact. In vaccination practice, vaccination coverage targets are probably close to their
highest achievable levels in children. However, improving control through vaccination of measles and pertussis
in young adults and adolescents stands out as a challenge for the next few years.

Important programs across the age spectrum in influenza and pneumococcal disease have commenced or
gained momentum during this review period. The impact of these and the campaign to control disease due
to serogroup C meningococcal disease should be more apparent in 2003-2004. Careful evaluation of the
additional benefits of new programs and continued efforts to maintain current programs will be required to
sustain the success of immunisation in Australia over the first decade of the 21st Century.

CDI Vol 28 Supplement No 2 2004 vii
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Table 1.  Notifications, hospitalisations and deaths from 11 diseases preventable by vaccination,

Australia, 1997 to 2002*
Diseaset Notifications Hospitalisations Deaths

Average per Average Average Average Average per Average
year per year per year per year year per year
1997-2000 2001-2002 | July 1996— | July 2000- | 1997-2000 2001-2002
June 2000 June 2002
Diphtheria 0 0.5 1 0.5 0 0
Hib (<5 yr) 22 12 40* 30% 0.5% 0.5%
Influenza’ NN 2,480 4,767 2,905 117 44
Measles 368 86 96 53 0 0
Meningococcal disease 547 677 741 871 31 44
Mumps' 193 92 53 43 0 0.5
Pertussis 6,749 7,359 708 639 1.5 8
Pneumococcal disease NN 2,294l 754 1,055 15 15
Polio 0 0 1.5%* 1.5% 0 0
Rubella 710 256 43 27 0 0
Tetanus 6 3 85 27 1.25 0.5
Total 8,593t 8,483t 7,238Tt 5,651t 166 107.5
(13,257)+

NN = not notifiable.

* Notifications where the month of onset was between January 1997 and December 2002; hospitalisations where the month
of separation was between 1 July 1996 and 30 June 2002; deaths where the date of death was recorded between 1997

and 2002.

T See Chapter 3 for case definitions.

I Note that hospitalisations and deaths are for Haemophilus influenzae disease and, unlike notifications, are not limited to

type b.

§ Limitations of notification systems and coding for influenza hospitalisations and deaths limit the representativeness of these
data, which grossly underestimate the disease burden due to influenza.

|| Notifications only complete for 2002 — notifications for 2002 only.

M Queensland did not notify mumps in 2000 or for complete calendar years in 1999 or 2001.

**  Principal diagnosis only.

1t Average per year for the total does not equal the sum of that for each disease, due to rounding.

It Total including influenza and pneumococcal notifications.

viii
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1. Introduction

This is the third national report on the morbidity and mortality from vaccine preventable diseases (VPDs) and
vaccine coverage in Australia. The first (1993 to 1998) was published in 2000 and the second (1999 to 2000)
in 2002."2 The progressive decline in the incidence of all the childhood VPDs continues, with the exception of
pertussis. Even more striking has been the 99 per cent decline in the number of deaths from these diseases
since the prevaccination era, despite the Australian population increasing almost threefold (Table 2), and the
close association this decline has had with the introduction of specific vaccination programs.®

The past decade has seen the introduction of a number of major surveillance and vaccination initiatives in
Australia:

e a national disease notification system in 1991;

e the Australian Childhood Immunisation Register (ACIR) in 1996;*

o the Seven Point Plan in 1997 (this included the Measles Control Program in the later part of 1998);°
e the General Practice Immunisation Initiative in 1998; and

e several new vaccination programs for children, the elderly and Indigenous people.

Although specific evaluations are important, much can be learned from examining routinely collected data,
especially for trends over time. This third report uses similar methods to the first two, bringing together data
sources available at the national level relevant to VPDs and vaccination (deaths, notifications, hospitalisations
and vaccination coverage) for all age groups. The diseases covered in this report include those for which
vaccines were funded nationally for children during the review period (diphtheria, Haemophilus influenzae
type b (Hib) disease, hepatitis B, measles, mumps, pertussis, poliomyelitis, rubella and tetanus), those for
which vaccines were available but only funded or recommended for specific risk groups (hepatitis A, invasive
pneumococcal disease, influenza) and varicella and meningococcal disease (for which new vaccines became
available in 2000 and late 2001, respectively). The report does not cover some other diseases which are at
least partially preventable by vaccination, such as tuberculosis, for which reports can be found elsewhere.®

This and the previous two reports, both from the National Centre for Immunisation Research and Surveillance
(NCIRS), provide evidence of the impact of changes in vaccination policy over the past decade, as detailed in
Appendix 4. These reports provide baselines against which further initiatives can be evaluated.

Table 2. Number of deaths from diseases commonly vaccinated against, by decade, Australia
1926 to 1995 and 1996 to 2002*

Period Diphtheria Pertussis Tetanus Poliomyelitis Measlest Population
estimate
(yearly average)
1926-1935 4,073 2,808 879 430 1,102 6,600,000
1936-1945 2,791 1,693 655 618 822 7,200,000
1946-1955 624 429 625 1,013 495 8,600,000
1956—1965 44 58 280 123 210 11,000,000
1966-1975 11 22 82 2 146 13,750,000
1976-1985 2 14 31 2 62 14,900,000
1986—-1995 2 9 21 0 32 17,300,000
19962002 0 15 6 0 0 18,900,000

* Sources: Feery B. One hundred years of vaccination. Public Health Bulletin 1997; 8:61-63; Feery B. Impact of immunization
on disease patterns in Australia. Med J Aust 1981;2:172—-176. Deaths recorded for 1966—1975 and 1996—2002 updated with
data provided by AIHW Mortality Database.

Excludes deaths from subacute sclerosing panencephalitits.

+
D Indicates decade in which community vaccination started for the disease.

CDI Vol 28 Supplement No 2 2004 S1
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2. Methods

Vaccine preventable diseases data

Three sources of routinely collected data were used for this report. Notification data were obtained from the
National Notifiable Diseases Surveillance System (NNDSS), hospitalisation data from the Australian Institute
of Health and Welfare (AIHW) National Hospital Morbidity Database, and mortality data from the AIHW
Mortality Database (unpublished data).

Notifications

The NNDSS database was established in its current form in 1991, and includes information about cases of
vaccine preventable diseases reported by laboratories and health workers to State/Territory authorities under
their current public health legislation. State/Territory notification criteria are based on the National Health and
Medical Research Council (NHMRC) surveillance case definitions.” However, application of these definitions
and even the definitions themselves may differ between jurisdictions. In 2001 invasive pneumococcal disease
and laboratory-confirmed influenza became notifiable to the NNDSS. Varicella and zoster are not notifiable
to the NNDSS.

Data extracted from the NNDSS as at 18 December 2003 was examined. Note that these data are later
versions than those used for the 2001 and 2002 Australia’s Notifiable Disease Status reports and the AIHW
publication Australia’s Health 2004.8-° Disease notification data for cases with an onset between 1 January
2001 and 31 December 2002 (2 years) are included in this report. Notification data are presented and reported
by date of onset. Date of onset is collected from the clinical history where available, or the specimen collection
date for laboratory-confirmed cases. Those with onset dates between 1 January 1993 and 31 December 2000
were reported previously."? However, to reflect the ongoing process of improving and cleaning of the NNDSS
database since the publication of the previous report, all historical notification data included within this report
has been updated. The variables extracted for analysis were disease, date of disease onset, age at onset, sex
and State/Territory of residence. The fields for laboratory confirmation, vaccination status and Aboriginality
were too incomplete to warrant analysis. Data from each State/Territory were included when calculating rates
only when that jurisdiction had been reporting for a complete year (see Appendix 2, Notifications by State/
Territory and year, for the years in which States/Territories were reporting). Differences in surveillance systems
between jurisdictions may have accounted for some of the differences in notification rates. Where there were
known differences that were likely to differentially affect notification rates, these have been described under
the disease of interest.

Hospitalisations

The AIHW National Hospital Morbidity Database has received administrative, demographic and clinical infor-
mation about patients admitted to public and private hospitals in Australia since 1993. Data are received by
financial year of separation (discharge), and the two most recent years for which data are available (2000/2001
and 2001/2002) were examined. Note, however, that receipt of the 2000/2001 and 2001/2002 hospitalisation
data was delayed due to concerns over possible coding problems with New South Wales data. Due to produc-
tion deadlines, this report uses the finalised data for 2001/2002 and the provisional data (possibly with some
minor errors for New South Wales data) for 2000/2001. Cases with separation dates between 1 July 1993 and
30 June 2000 (7 years) were reported previously.? In the current report all hospitalisations with a separation
date in 2000/2001 or 2001/2002 were included. Hospitalisation data are presented and reported by date of
admission. Data were extracted based on the International Statistical Classification of Diseases and Related
Health Problems, 10th Revision, Australian Modification, 1st Edition (ICD-10-AM). Eligible separations were
those with the code of interest listed in the principal diagnosis (the diagnosis chiefly responsible for the
admission of the patient to hospital) or in any other diagnoses. The proportion of separations for which the
diseases were coded as the principal diagnosis is reported for each disease. For hepatitis B, only principal
diagnoses were included. Where the ICD-10-AM code for a disease specifies a severe manifestation (e.g.
measles encephalitis) the number and type of these were reported as complications. The variables extracted
for analysis were date of admission, financial year of separation, age at admission, sex, State/Territory of
residence, length of stay (LOS), and diagnosis (principal and other diagnoses—up to 31 diagnoses were
recorded for each admission) coded using ICD-10-AM. The mode of separation (whether a patient died while
in hospital) and hours of mechanical ventilation (as a measure of critical care) were not included in this
report due to concerns over the accuracy of these data. The only exception to this is deaths in hospital due
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to meningococcal disease, as for this disease this measure was felt to be of importance. Where State of
residence was missing in hospitalisation data this variable was replaced with State of hospitalisation, affecting
0.3 per cent of records in 2000/2001 and 2001/2002.

Deaths

Death data were obtained from the AIHW Mortality Database. These data are supplied annually to the AIHW
from the Registrars of Births Deaths and Marriages in each State and Territory via the Australian Bureau
of Statistics (ABS). Deaths include those in Australian waters as well as on Australian soil, whereas ABS
published data exclude deaths in Australian waters. Since 1997, the International Classification of Disease,
10th Revision (1992), ICD-10 has been used to identify the cause of death. Although multiple causes of death
have been recorded since 1997, only those where the underlying cause of death was the disease of interest
are used in this report. Deaths analysed in this report were those registered in 2001 to 2002 (two years).
The variables extracted for each death were: underlying cause, age, year death was reported, sex, and
State/Territory in which death was recorded.

Calculations

All rates were calculated using finalised ABS mid-year estimated resident populations, and are presented as
annual rates or average annual rates per 100,000 total population or population in age, sex or geographical
subgroups, as appropriate. Average annual rates were calculated by dividing the total number of cases for
the period of investigation by the sum of each year’s population for the same period. For hospitalisation data,
the mid-year population estimate for the first half of the financial year was used as the denominator—e.g.
the 2000 mid-year population estimate was used to calculate rates for 2000/2001. For notification data, the
denominator population for each year included only jurisdictions notifying cases for that entire year. Averages
were calculated for rates of notifications and hospitalisations and for bed days per year. Medians and ranges,
rather than averages, were used to describe the distribution of notifications and hospitalisations per month,
and length of stay per admission, as these data were not normally distributed.

Report structure for individual diseases
For each disease, data are generally presented in the following format:

e secular trends — the pattern of notifications and hospitalisations over time, with reference to
seasonality and outbreaks;

e severe morbidity and mortality — hospital bed days, length of stay, principal diagnosis, complications
and mortality by age group in standard categories;

e age and sex distribution — data by age and sex groups as relevant for each particular disease;

e geographical distribution — case numbers and rates by State/Territory, as shown in Appendices 2
and 3;

e comment — discussion of the data presented.

Vaccination coverage data

During the review period of this report there was one source of data about national vaccination coverage: the
Australian Childhood Immunisation Register (ACIR). The ACIR commenced in January 1996 and is adminis-
tered by the Health Insurance Commission for the Australian Government Department of Health and Ageing.
The ACIR records details, as supplied by vaccination providers, about the vaccination status of children
aged less than seven years. Vaccination coverage estimates derived from ACIR data have been reported in
Communicable Diseases Intelligence since early 1998. A complete description of the method for calculating
coverage estimates by age cohorts is given elsewhere.™ In this report we have described trends in ACIR
vaccination coverage estimates for all vaccines on the current childhood schedule.
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Notes on interpreting data

Vaccine preventable diseases data

Comparisons between the notification, hospitalisation and death databases should be made with caution
as they differ in their purposes, reporting mechanisms and accuracy. To provide the most recent information
available and to account for the varied reporting formats, different time periods have been reviewed for each
data set. As there were no unique identifying codes to link records for the same individual across databases
and because of differences in the accuracy of each database, it was not possible to analyse deaths and
hospitalisations as a subset of notifications.

The rates presented here are crude rates and may be confounded by differences in the population structure (e.g.
age, ethnicity and population density) between jurisdictions. An exploratory analysis of 2002 pneumococcal
and incident hepatitis B notification rates for the Northern Territory found that directly age-standardising the
rates to the 2001 Australian population did not change the rates significantly (pneumococcal crude rate 20.2
per 100,000 vs 20.5 per 100,000 age-standardised; hepatitis B crude rate 6.8 per 100,000 vs 5.7 age-stand-
ardised.) Therefore, given that the Northern Territory is the jurisdiction with the most different age structure,
we have elected to use crude rates. It is also important to note that jurisdictions with small populations may
have high rates even with low absolute numbers of cases, so that a small change in numbers results in a large
change in rates.

Notification data

A major limitation of the notification data is that they represent only a proportion of the total cases occurring
in the community. This proportion may vary between diseases, with infections diagnosed by a laboratory test
more likely to be notified. Data accuracy may also vary between States/Territories due to the use of different
case definitions for surveillance and varying reporting requirements by medical practitioners, laboratories and
hospitals. For example, during this reporting period notifications of rubella and mumps in New South Wales
were purely laboratory based, whereas in other jurisdictions clinical or epidemiologically linked cases were
notifiable by medical practitioners. In addition, data accuracy may change over time as new diagnostic tests
are introduced or surveillance practices change.

Hospitalisation data

Comparisons over time and between jurisdictions should theoretically be more valid for hospitalisation data
than for notification data, because methods of collecting hospitalisation data are more uniform. However,
some variation in hospital access, admission practices, use of diagnostic tests and record coding may occur
between regions and over time. In 1998/1999 most States and Territories began using ICD-10-AM and in
1999/2000 all jurisdictions were using the new classification. This change impacted on the sensitivity and
specificity of some diagnostic codes. The most notable impact has been on the number of hospitalisations for
acute hepatitis B as, unlike the previously used ICD-9-CM, ICD-10-AM allows differentiation between acute
and unspecified infection.

There are also limitations associated with the use of ICD codes to identify cases. Hospital coding errors have
been reported to occur more commonly for diseases that the coder was less familiar with (e.g. rare diseases
such as tetanus or diphtheria) and for admissions with multiple diagnoses.'? Assignation of codes is based on
information in medical records, as recorded by clinicians, and there are few strict case definitions. As indicated
in relevant disease chapters, the short lengths of stay and lack of notification to public health authorities
strongly suggest that some cases with hospitalisation codes for diseases such as tetanus and diphtheria are
likely to be due to coding errors. For some diseases, such as Haemophilus influenzae type b infection, the
previously used ICD-9-CM and ICD-10-AM codes lack specificity. This is in contrast to the more stringent
case definitions used for notification data. It must also be noted that the hospitalisation database contains a
record for each admission, which means that there are separate records for each readmission or inter-hospital
transfer. This is unlikely to have a major impact on the numbers reported for most diseases reviewed, as they
are acute illnesses. For hospitalisations where the code of interest was not the principal diagnosis, the code of
interest will have been recorded as a co-morbidity (additional or secondary diagnosis), the relative importance
of which cannot be gauged.
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Death data

Mortality data were analysed by year of registration rather than by year of death, as annual reports to
AIHW are by year of registration, so not all deaths occurring in a year would be included in that year’s data.
Approximately six per cent of deaths in a particular calendar year are registered in the subsequent year, with
the bulk comprising that calendar year’s December deaths.

Only those deaths where the underlying cause of death was the disease of interest are reported here. Hence
deaths where the disease of interest was a contributing cause of death are not included.

The problems associated with the accuracy of the ICD codes used for hospital separations may also apply to
the mortality data. As noted for hospitalisation data, the move from ICD-9 to ICD-10 codes (which occurred
in 1997) may impact on the comparability of some death data and this must be borne in mind when compar-
ing years. This is especially important for numbers of deaths where the underlying cause was recorded as
hepatitis B. Prior to the use of ICD-10, acute, chronic and unspecified infections could not be differentiated.

Vaccination coverage data

Limitations of data available from the ACIR must be considered when it is used to estimate vaccination cover-
age. Vaccine coverage estimates calculated using ACIR data should be considered minimum estimates due
to under-reporting.*®1® Another limitation of ACIR data is that records are only held for children up to seven
years of age. Also, coverage is calculated only for children registered on Medicare; however, by the age of 12
months it is estimated that over 98 per cent of Australian children have been registered with Medicare.":314
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3. Vaccine preventable diseases

Diphtheria

Diphtheria is an acute bacterial toxin-mediated systemic disease caused by Corynebacterium diphtheriae.
Infection remains localised to the throat or skin but disease is mainly due to local and systemic toxaemia.
The major manifestation of pharyngeal diphtheria is a membranous inflammation of the upper respiratory
tract, which may be extensive enough to cause laryngeal obstruction. Damage to other organs including the
myocardium, nervous system and kidneys, caused by the organism’s exotoxin, may complicate pharyngeal
or cutaneous diphtheria.’>'® Non-toxigenic C. diphtheriae usually causes mild throat or skin infection, which is
occasionally complicated by invasive disease including endocarditis or arthritis.

Case definitions

Notifications
Isolation of toxigenic Corynebacterium diphtheriae and one of the following:
» pharyngitis and/or laryngitis (with or without membrane) or

* toxic (cardiac or neurological) symptoms.

Hospitalisations

The ICD-10-AM codes used to identify hospitalisations were: A36.0, pharyngeal diphtheria; A36.1,
nasopharyngeal diphtheria; A36.2, laryngeal diphtheria; A36.8 + 141.0, diphtheritic myocarditis.
Deaths

The ICD-10 code A36 (diphtheria) was used to identify deaths.

Notifications, hospitalisations and deaths

There was one notification of, and no deaths due to, diphtheria during the review period. The single notifica-
tion was of a case of cutaneous diphtheria in a middle-aged man reported from the Northern Territory but
acquired in East Timor. For the two year period 2000/2001 and 2001/2002, there was only one hospitalisation
meeting the above case definition, coded as pharyngeal diphtheria (A36.0) and primary diagnosis; it occurred
in 2000/2001 and the patient was from New South Wales. There were another 53 hospitalisations coded as
cutaneous (A36.3; n=35), other (A36.8; n=12) or unspecified (A36.9; n=6) diphtheria. Most were reported from
the Northern Territory and South Australia (34/53; 64%).

Comment

Diphtheria has become rare in Australia. The cutaneous toxigenic case notified in 2001 is the first case
reported since 1993. Cutaneous diphtheria is known to occur in the Northern Territory, where C. diphtheriae
is endemic and non-toxigenic strains are regularly cultured from wound and nasopharyngeal swabs."” The
criteria, other than isolation of toxigenic C. diphtheriae, that meant that the case met the current definition for
notification, are not apparent in the available NNDSS data. It is possible that the only hospitalised pharyngeal
case was not due to toxigenic C. diphtheriae as it was not notified and the length of stay was only one day.

From 2004, all toxigenic isolates, including those from cutaneous cases, will be notifiable. Future reports will
require the inclusion of all ICD codes for diphtheria in hospitalisation data to be consistent with notification
data. It is therefore noteworthy that there were 35 hospitalisations in the two year period (2000/2001 and
2001/2002) coded as cutaneous diphtheria and 18 hospitalisations coded as other or unspecified diphtheria.
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The epidemiology of diphtheria in Australia is similar to that in other developed countries. Almost all recent cases
in the United Kingdom, the United States of America (USA) and countries bordering the Newly Independent
States of the Soviet Union, where a prolonged outbreak commenced in the early 1990s, have been associated
with imported infections.'® The United Kingdom has recently reported imported cases of cutaneous toxigenic
diphtheria, which are important as they can cause respiratory and cutaneous infections in contacts.'® Hence,
as occurred in the notified case in 2001 who acquired disease in East Timor, there is still the possibility of
an imported case occurring in Australia, particularly from developing countries.? It is therefore important for
Australia to retain high levels of immunity through high vaccination coverage.

Analyses of the recent epidemiology of diphtheria suggest that adults are a susceptible group, with a shift in
recent outbreaks from children to the adult age group.?' International and Australian (NCIRS, unpublished
data) serosurveys have shown that many adults in developed countries are now susceptible to diphtheria.?>2
With 25 countries in Asia, South America, Africa and Europe reporting 10 or more cases of diphtheria to the
World Health Organization (WHOQ) in 2002, it is important that adult travellers to these areas have been
immunised against diphtheria. Disruption of vaccination programs and reduction in vaccination coverage
following the collapse of the Soviet Union resulted in over 50,000 cases and 4,000 deaths from diphtheria.?®
The experience of the Newly Independent States of the former Soviet Union illustrates the importance of
maintaining high levels of vaccination coverage against diphtheria.
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Haemophilus influenzae type b (Hib) disease

Haemophilus influenzae is a fastidious Gram-negative bacterium which occurs in both encapsulated and
unencapsulated forms. Before Hib vaccines became available one encapsulated serotype, type b (Hib),
caused at least 95 per cent of infections due to H. influenzae in children.?62” Prior to the introduction of Hib
vaccination the most common manifestation of invasive Hib disease was meningitis, with children aged less
than 18 months most at risk.?”-2° Aboriginal children had a particularly high risk of Hib meningitis with rates
among the highest recorded anywhere in the world.* Survivors of Hib meningitis commonly had neurological
sequelae such as deafness and intellectual impairment. Epiglottitis was the other major category of infection,
most often occurring in children over the age of 18 months. Less common manifestations of Hib disease
include cellulitis, septic arthritis, pneumonia, pericarditis, osteomyelitis and septicaemia.

Haemophilus influenzae type b disease

Case definitions

Notifications

a) Aclinically compatible illness (meningitis, epiglottitis, cellulitis, septic arthritis, osteomyelitis,
pneumonia, pericarditis or septicaemia) and either:

» isolation of Haemophilus influenzae type b from blood; or

» detection of Hib antigen (in a clinically compatible case); or

» detection of Gram-negative bacteria where the organism fails to grow in a clinical case.

or

b) A confident diagnosis of epiglottitis by direct vision, laryngoscopy or X-ray.

Note: In 2001 Victoria used the above case definition while in 2002 the surveillance case definition
was changed to exclude clinical criteria and only include cases where Hib was laboratory confirmed.®
Hospitalisations and deaths

There were no ICD-10-AM/ICD-10 codes which specified Hib as a causative organism. Two ICD-10-
AM/ICD-10 codes were used to identify presumed Hib cases: G00.0 (Haemophilus meningitis), and
J05.1 (acute epiglottitis). The ICD-10-AM/ICD-10 codes for H. influenzae pneumonia, H. influenzae
septicaemia and H. influenzae infection were not included as these were thought to be less specific for
invasive H. influenzae type b disease.

Secular trends

During the two years from 2001 to 2002 there were a total of 53 Hib notifications. The average annual notifica-
tion rate has halved from the previous review period, 1999 to 2000, to 0.1 per 100,000 population (Table 3). A
median of 2 cases (range 0—7) were notified per month (Figure 1). There were 440 hospitalisations (average
annual rate 1.1 per 100,000) for presumed Hib disease, with a median of 18 cases (range 4—-29) hospitalised
per month. Despite a decrease in notification rates, the average annual hospitalisation rate remains fairly
constant and the proportion due to acute epiglottitis has slightly increased during this review period. Acute
epiglottitis accounted for 386 (88%) of these hospitalisations and meningitis for 54 (12%). Hospitalisations
occurred throughout the year but were slightly more frequent during the winter months.
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Figure 1. H. influenzae type b (Hib) notifications and presumed Hib hospitalisations for all ages,*
Australia, 1993 to 2002," by month of onset or admission
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Hospitalisations for H. influenzae meningitis and acute epiglottitis.

T Notifications where the month of onset was between January 1993 and December 2002;
hospitalisations where the month of admission was between 1 July 1993 and 30 June 2002.

Severe morbidity and mortality

At all ages, the number and rate of hospitalisations were higher than the number and rate of notifications
(Table 3). The principal diagnosis was H. influenzae meningitis or acute epiglottitis in 344 (78%) of the
hospitalisations. Over the review period a total of 2,683 hospital bed days (average 1,342 days per year) was
recorded for patients with presumed Hib. The median length of stay for meningitis hospitalisations was longer
than for epiglottitis hospitalisations in all age groups. In the two years 2001 to 2002, H. influenzae meningitis
was recorded as the underlying cause of death for one child (less than 15 years old) and acute epiglottitis for
two patients (Table 3).

Table 3.  H. influenzae type b (Hib) notifications, presumed Hib hospitalisations* and deaths,
Australia, 2000 to 2002, by age group

Age group Notifications Hospitalisations LOS*per Deaths
(years) 2 years 2 years admission 2 years

(2001-2002) (July 2000-June 2002) (days) (2001-2002)

n Rate$ n (**) Rate$ (**) Median n Rate$
04 24 0.9 60 (51) 23 (2.0) 5 1 0.0
5-14 9 0.2 31 (27) 0.6 (0.5) 1 1 0.0
15-24 2 0.0 34 (30) 0.6 (0.6) 3 0 -
25-59 10 0.1 215 (164) 1.1 (0.9) 7 1 0.0
60+ 8 0.1 100 (72) 1.6 (1.1) 9 0 -
All agesl 58 0.1 440 (344) 1.1 (0.9) ) 8] 0.0

Hospitalisations for H. influenzae meningitis and acute epiglottitis.

1 Notifications where the month of onset was between January 2001 and December 2002; hospitalisations where the month
of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death was recorded between 2001 and
2002.

I LOS = length of stay in hospital.

§ Average annual age-specific rate per 100,000 population.
[l Includes cases with unknown ages.

**  Principal diagnosis (hospitalisations).
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Age and sex

The most significant reduction from the previous review period in both notification and hospitalisation rates is
in the 0—4 year age group, while rates have remained relatively stable in other age groups. Hospitalisations for
presumed Hib disease were higher in males than females, with a male:female ratio of 1.7:1, while Hib notifica-
tions were more common in females, with a male to female ratio of 0.7:1. H. influenzae related deaths occurred
in two males and one female. In children aged 0—4 years, H. influenzae meningitis and acute epiglottitis
hospitalisations were equally common (30 cases of each). Overall, children aged 0—4 years accounted for 45 per
cent (24/53) of all notifications, 56 per cent (30/54) of all meningitis hospitalisations and 33 per cent (1/3) of all
deaths, but only eight per cent (30/386) of all epiglottitis hospitalisations (Figure 2). The highest epiglottitis
hospitalisation rates were in those over 60 years of age. The age-specific notification rate closely matched the
age-specific H. influenzae meningitis hospitalisation rate.

Figure 2. H. influenzae type b (Hib) notification and presumed Hib hospitalisation rates, Australia,
2000 to 2002,* by age at admission
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Notifications where the month of onset was between January 2001 and December 2002;
hospitalisations where the month of separation was between 1 July 2000 and 30 June 2002.

Since 1993, all measures of invasive Hib disease in children aged 0—4 years have fallen (Figure 3). Average
annual notification rates have decreased 25 per cent from 1.2 per 100,000 population in 1999/2000 to 0.9 per
100,000 population in 2001/2002. Despite a small rise in 1997/1998, meningitis and epiglottitis hospitalisation
rates fell from a rate of 20.6 per 100,000 in 1993/1994 to 2.9 per 100,000 in 1999/2000 and have fallen 20 per
cent further to 2.3 per 100,000 in 2001/2002. Six deaths were recorded in this age group in 1993 and none
in 2002.
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Figure 3. H. influenzae type b (Hib) notification and presumed Hib hospitalisation* rates and
numbers of deaths for children aged 0—4 years, Australia, 1993 to 20027
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Hospitalisations for H. influenzae meningitis and acute epiglottitis.

T Notifications with onset dates between July 1993 and June 2002; hospitalisations with
separations between July 1993 and June 2002; deaths reported between 1993 and 2002.

Geographical variation

There was little variation in notification and hospitalisation rates between the States and Territories. Tasmania
and the Australian Capital Territory had no notifications during the review period. The Northern Territory con-
tinued to have higher notification and hospitalisation rates for all ages than other jurisdictions, but the absolute
number of cases was small (Appendices 2 and 3).

Comment

The dramatic reduction in the incidence of invasive Hib disease seen following the introduction of conjugated
vaccines in 1993 has been maintained. In 2000 Australia instituted a new Hib immunisation schedule for all
children, comprising PRP-OMP vaccine at two and four months of age with a booster at 12 months of age.
This meant that the primary immunisation schedule was completed earlier, at four months rather than at six
months of age. Following this change there has been a 20-25 per cent reduction in the average annual Hib
notification and hospitalisation rates in 0—4 year olds between this review period and the previous period. Hib
remains a rare disease in children and deaths are very rare.

Hib notifications are very specific and may underestimate Hib cases. There is evidence from the United
Kingdom that enthusiasm for reporting of Hib disease may decline following the successful implementa-
tion of an immunisation program.2 However, it is likely that notifications, because they are usually linked to
laboratory identification of Hib, more closely represent the true incidence of Hib disease than hospitalisations.
In 2002, Victoria changed its Hib surveillance case definition to include only cases where Hib was isolated
from a normally sterile site confirmed at an approved reference laboratory or where Hib was detected in
cerebrospinal fluid when other laboratory parameters was consistent with meningitis.?" The case definition
for national notification has recently been modified to include only those with laboratory definitive evidence
as outlined above.*® This new case definition is being implemented nationally during 2004. Enhanced Hib
meningitis surveillance in Far North Queensland has detected only one case in a child under five years of age
in the 10 years 1994—-2003, following the implementation of the National Hib Immunisation Program.*
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Epiglottitis hospitalisations are an especially important example of these problems. Since the introduction of
Hib vaccination, the assumption that almost all hospitalisations for acute epiglottitis and H. influenzae men-
ingitis are due to Hib infection is no longer reliable.*® The highest epiglottitis hospitalisation rate in Australia
is in those over 60 years of age, and has shown little reduction following the introduction of childhood Hib
immunisation. In addition, epiglottitis hospitalisation rates in adults have been reported to be increasing over-
seas.® However, most cases of epiglottitis in adults have no identifiable cause or may be due to organisms
other than H. influenzae.’”* Epiglottitis hospitalisation data also overestimate incidence if cases are counted
twice when a patient is transferred between hospitals. Epiglottitis hospitalisations in Sydney during 1998 to
2000 were reviewed by the National Centre for Immunisation Research and Surveillance. The review found
no cases caused by Hib, one case due to Streptococcus pneumoniae and 32 per cent incorrectly coded as
epiglottitis.>® Therefore the use of epiglottitis hospitalisations as one of the markers of Hib disease is probably
no longer appropriate.

The surveillance data presented in this report suggest that invasive Hib disease remains rare. It is therefore
important to have laboratory confirmation of all suspected cases, ideally by polymerase chain reaction (PCR)
in a reference laboratory. This is particularly important in an era of widespread Hib vaccination when Hib
vaccine failures have been reported internationally. In the United Kingdom there has been a recent increase
in the incidence of invasive Hib disease, including Hib epiglottitis, predominantly in appropriately vaccinated
children, emphasising the importance of ongoing surveillance even when disease rates have become very
low.4-42 In contrast to the United Kingdom, Australia’s Hib vaccine schedule includes a booster in the second
year of life and there has been a decrease rather than an increase in Hib disease, as documented here.
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Hepatitis A

Infection with the hepatitis A virus (HAV), a picorna virus, may produce a wide range of symptoms from
malaise and diarrhoea to acute hepatitis with jaundice to fulminant liver failure. Onset of clinical symptoms
is usually abrupt with fever, anorexia, malaise, nausea and abdominal discomfort followed by jaundice. The
single most important factor in determining the clinical presentation and outcome of HAV infection is age.
Over 90 per cent of infections acquired before the age of five years are silent, with the proportion of infected
individuals showing symptoms increasing to 9 per cent in adults.'®®

Case definitions

Notifications

a) Detection of anti-hepatitis A virus IgM antibody, in the absence of recent vaccination

or

b) A clinical case of hepatitis (jaundice, elevated aminotransferase levels without a non-infectious
cause), and an epidemiological link to a serologically confirmed case.

Hospitalisations and deaths

The ICD-10-AM/ICD-10 codes B15 (hepatitis A) were used to identify hospitalisations and deaths.

Secular trends

There were 909 hepatitis A notifications in 2001 to 2002 (average annual notification rate 2.3 per 100,000)
(Table 4). A median of 37.5 cases (range 17-59) were notified per month. There were 671 hospitalisations
(average annual hospitalisation rate 1.7 per 100,000) with a median of 28 admissions (range 16—41) per
month.

Notification and hospitalisation rates declined in 2001 and again in 2002 compared with previous years
(Figure 4). There was no apparent seasonality in notifications or hospitalisations.

Severe morbidity and mortality

There were 3,930 hospital bed days (average 1,965 per year) recorded for patients with an ICD-10-AM code
for hepatitis A. Hepatitis A was the principal diagnosis in 42 per cent of these hospitalisations (282 cases,
average annual rate 0.7 per 100,000). The median length of stay was longer for those aged 60 years or more
than for younger age groups (Table 4). In 2001 to 2002, hepatitis A was recorded as the underlying cause of
two deaths (0.01 per 100,000). One death occurred in the 60-year and over age group and one in Western
Australia in an Indigenous child aged 0—4 years.

Hepatitis A with hepatic coma (ICD-10-AM B15.0) was recorded for five hospital admissions, all aged five
years and over, and for the child aged 0—4 years who died.
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Figure 4. Hepatitis A notifications and hospitalisations, Australia, 1993 to 2002,* by month of onset
or admission
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* Notifications where the month of onset was between January 1993 and December 2002;
hospitalisations where the month of admission was between 1 July 1993 and 30 June 2002.

Table 4.  Hepatitis A notifications, hospitalisations and deaths, Australia, 2000 to 2002,* by age
group

* Notifications where the month of onset was between January 2001 and December 2002; hospitalisations where the month
of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death was recorded between 2001 and
2002.

LOS = length of stay in hospital.

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

w H —+

Includes cases with unknown ages.
It Principal diagnosis.

Age and sex distribution

The overall male to female ratio was 2.1:1 for notifications and 1.1:1 for hospitalisations. Both deaths were in
females. The sex ratio differed between age groups for notifications and hospitalisations. It was highest for
notifications aged 15-34 (2.7:1) years and for hospitalisations among adults aged 35-59 years and children
0-14 years (1.2:1 for both age groups).
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Notification and hospitalisation rates for all age and sex groups declined in the two year review period com-
pared with previous years (Figures 5 and 6). The highest notification rate occurred among males aged 15-34
years (average annual rate, 4.9 per 100,000), while the highest hospitalisation rates occurred among males
aged 34-59 years and 60 years and over (average annual rates of 2.3 per 100,000 and 2.2 per 100,000,
respectively).

Figure 5. Hepatitis A notification rates, Australia, 1993 to 2002,* by age group, sex and year of onset

a5 _
—Male, Female, 0=14 yrs
r i = *Males, 15-34 yrs

[ . " == Camaloc 16 34 urc
VOASE | Il T e T FRaR

“
b % —*—Males, 35-59 yrs
/ ¥
\ == 'Females, 35-55 yrs
* Male, Female, 60+ yrs
/ \ y

5B
e 9
/s
b
¥

:

e
(=]

€n

...... " e . H-I-:l-.‘."‘-:n-'____l_

Notifications per 100,000 population

1993 1994 1995 1996 1957 1996 1955 2000 2001 2002
Year of onset

* Notifications where the month of onset was between January 1993 and December 2002.

Geographical distribution

Notification and hospitalisation rates varied by jurisdiction (Appendices 2 and 3). Overall, the highest rates
occurred in the Northern Territory (average annual rates 21.2 per 100,000 for notifications and 6.9 per 100,000
for hospitalisations). Notification rates were lower in all jurisdictions except the Northern Territory and Tasmania
in 2002 compared with 2001 (Appendix 2). Hospitalisation rates increased in the Northern Territory and New
South Wales in 2002 compared with 2001 (Appendix 3).

Comment

In Australia, as in other industrialised countries, hepatitis A occurs sporadically with epidemic peaks related
to point-source outbreaks and large community-wide outbreaks which occur at greater than five year inter-
vals. The overall patterns are evident in hepatitis A notification and hospitalisation rates over the 10 years
1993-2002. There was a decline in rates in 2001-2002 following peaks in total hepatitis cases during the
1990s due to a large point-source epidemic associated with consumption of contaminated oysters in February
19974 and large community-wide epidemics mainly among men who have sex with men and illicit drug
users.**” The decline in hepatitis A cases following the large outbreaks during the 1990s is likely to represent
an inter-epidemic period, due to a reduction in the number of people in high risk groups who were susceptible
to hepatitis A virus infection, rather than to changes in vaccination policy or coverage.

In Australia, the groups most at risk of acquiring and transmitting hepatitis A are travellers to countries where
hepatitis A is endemic, children attending child care and preschool, people who use illicit drugs, men who have
sex with men, sewage workers, food handlers and Indigenous Australians.*-5°

The epidemiology of hepatitis A differs significantly for the Indigenous population, where it remains endemic,
compared with the non-Indigenous population. Among non-Indigenous Australians, like other developed
countries, adolescents and young adults have a lower seroprevalence than older adults.*® In contrast, hos-
pitalisation and notification rates are higher among Indigenous Australians, with rates in Indigenous children
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aged less than five years over 20 times higher than those of non-Indigenous children in the same age group.°
During 1999-2002 there were three deaths due to hepatitis A among children aged less than five years; all
were Indigenous.*55°

Hepatitis A vaccines are effective in preventing disease in individuals* and in controlling outbreaks in some
settings.*®5' In Australia, vaccination is recommended for selected at-risk groups and occupations. In 1999
an immunisation program commenced for Indigenous children aged 18 months to 6 years living in north
Queensland. Data indicate that this program has had a significant impact on reducing hepatitis A across the
community.5? In the United States of America, hepatitis A cases have decreased following the introduction of
hepatitis A vaccine into the routine vaccination schedule for States with high hepatitis A notification rates in
1999.%% The data presented here show that hepatitis A contributes to infectious disease morbidity and mortality
in Australia and may warrant further general or targeted public health intervention.*

Figure 6. Hepatitis A hospitalisation rates, Australia, 1993 to 2002,* by age group, sex and year of
separation
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Hospitalisations where the month of separation was between 1 July 1993 and 30 June 2002.
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Acute hepatitis B

Acute infection with hepatitis B virus (HBV), a hepadnavirus, may produce a range of conditions from
subclinical infection to acute hepatitis with jaundice and, rarely, fulminant hepatitis. Only a small proportion of
HBYV infections are clinically recognised, with less than 10 per cent of children and 30-50 per cent of adults
experiencing jaundice.'®% Onset of illness, when it occurs, is usually insidious with anorexia, vague abdomi-
nal 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 infection occurs in about 90 per cent of infants infected at birth, 20-50 per
cent of children infected at 1-5 years of age, and about 1-10 per cent of persons infected as older children
and adults.® Of people chronically infected with HBV, 15-40 per cent develop cirrhosis of the liver and/or
hepatocellular carcinoma.5%%

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.'® Major modes of transmission include
sexual or household contact with an infected person, perinatal transmission from mother to infant, injecting
drug use and nosocomial exposure of health care workers.'® In countries with a high burden of hepatitis B,
such as Taiwan, universal hepatitis B vaccination programs have had a profound impact on the incidence
of chronic infection and hepatocellular carcinoma.®” From 1988 to 1999, a targeted hepatitis B vaccination
program was recommended in Australia. A publicly funded universal infant hepatitis B vaccination program
commenced in Australia in 2000, as part of global efforts to eradicate hepatitis B.

The summary below is restricted to acute hepatitis B. Reviews of the burden of disease related to chronic
hepatitis B infection in Australia have been published elsewhere.56:58.5°

Case definitions

Notifications

People who have a positive hepatitis B surface antigen (HBsAg) and one of the following:
a) hepatitis B core antibody (Anti-HBc) IgM

or

b) demonstration of a clinical illness consistent with acute viral hepatitis (jaundice, elevated
aminotransferase).

Hospitalisations

The ICD-10-AM code used to identify hospitalisations was B16 (acute hepatitis B).

As in the previous report, hospitalisations were included only where the relevant ICD code was the
principal diagnosis. Acute hepatitis B was the principal diagnosis in 34.5% of all hospitalisations with
acute hepatitis B. Although this proportion has markedly increased compared to previous analyses of
hepatitis B hospitalisations, it remains lower than for the other diseases.?

Deaths

The ICD-10 code B16 (acute hepatitis B) was used to select deaths from acute hepatitis B
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Secular trends

In the two years from January 2001 to December 2002, there were 837 notifications (average annual rate 2.1
per 100,000) with a median of 35 notifications per month (range 20—49) (Figure 7, Table 5). The peak notifica-
tion rate was in the age group 15-24 years (average annual rate 5.3 per 100,000). Between 2000/2001 and
2001/2002 there were 305 hospitalisations with a principal diagnosis of acute hepatitis B (average annual rate
0.8 per 100,000) with a median of 12 hospitalisations per month (range 7—20). Ninety-eight per cent (300/305)
of these hospitalisations were coded as ‘acute hepatitis B without delta-agent and without hepatic coma’
(ICD-10-AM B16.9). While nationally there has been an upward trend for notifications, particularly since 1999,
hospitalisations have generally declined every year from 1993/1994 to 1998/1999 with stabilisation of the
national hospitalisation rate at about 0.8 per 100,000 since 1999/2000. The national naotification rate peaked
in 2001 at 2.2 per 100,000, with more notifications of acute hepatitis B recorded (n=434) than for any other
year since surveillance began in most States and Territories in 1993 (Appendices 2 and 3).

Figure 7. Acute hepatitis B notifications, and hospitalisations with a principal diagnosis of acute
hepatitis B,* Australia, 1993 to 2002, by month of onset or admission
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* Prior to July 1994, hospitalisations for acute hepatitis B could not be distinguished from hospitalisations for chronic hepatitis
B infection.

T Notifications where the month of onset was between January 1993 and December 2002, hospitalisations where the month
of admission was between 1 July 1993 and 30 June 2002. Note that the number of jurisdictions notifying acute hepatitis
B increased over the review period until 1996 when acute hepatitis B became natifiable in all States and Territories. The
Australian Capital Territory did not report in 1994 and Western Australia did not report in 1994 and 1995.

Severe morbidity and mortality

For patients with a principal diagnosis of acute hepatitis B, 1,516 hospital bed days (866 and 650 bed days in
2000/2001 and 2001/2002, respectively) were recorded. The median length of stay was four days, with longer
stays for adults aged 60 years and over (Table 5). There were 20 deaths from acute hepatitis B recorded in the
two years 2001 to 2002, 17 in males and three in females. None of the deaths occurred in children aged less
than 15 years while 70 per cent (14/20) occurred in individuals aged 15-59 years; eight of these 14 deaths
were in people aged 40 years and over, and seven out of eight were males (data not shown). There was only
one case of hepatic coma recorded among hospitalisations with a principal diagnosis of acute hepatitis B
(Table 6).
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Table 5.  Acute hepatitis B notifications, hospitalisations and deaths, Australia, 2000 to 2002,*
by age group
Age group Notifications Hospitalisationst LOS*per Deaths
(years) 2 years 2 years admission 2 years
(2001-2002) (July 2000-June 2002) (days) (2001-2002)
n Rate$ n Rate$ Median n Rate$
0-4 2 0.1 0 - - 0 -
5-14 13 0.2 6 0.1 1 0 -
15-24 283 5.3 63 1.2 & 2 0.0
25-59 512 2.7 211 1.1 4 12 0.1
60+ 24 0.4 25 0.4 5 6 0.1
All ages! 837 2.1 305 0.8 4 20 0.1

* Notifications where the month of onset was between January 2001 and December 2002; hospitalisations where the month
of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death was recorded between 2001 and
2002.

T Hospitalisations with a principal diagnosis of acute hepatitis B.
I LOS = length of stay for hospitalisations with a principal diagnosis of acute hepatitis B.
§ Average annual age-specific rate per 100,000 population.

[l Includes cases with unknown ages.
Table 6. Hepatic coma in hospitalised cases with principal diagnosis of acute hepatitis B, Australia,
2000-2002,* by age group

Age group Hepatic coma’

(years) n % total

04 - -

5-14 0 0.0

15-24 0 0.0

25-59 1 0.5

60+ 0 0.0

All ages 1 0.3

*

Measured using National Hospital Morbidity data where the month of hospital separation
was between 1 July 2000 and 30 June 2002.

T ICD-10-AM codes B16.0 and B16.2.

Age and sex distribution

Over the years, notification rates have consistently been highest in young adults aged 15-19 years, 20-24
years and 25-29 years (Figure 8). While there was an upward trend in the 15-29 year old notification rates
between 1998 and 2000, these rates seemed to peak around 2000-2001. Notification rates have remained
fairly stable in the other age groups from 1993 to 2002. As in previous years, there were more male than
female notifications in almost all age groups in 2001 and 2002, with an overall male:female ratio of 1.9:1.

During 2000/2001 and 2001/2002, rates for hospitalisations with a principal diagnosis of acute hepatitis B
were the highest in adults aged 25-29 years (2.5 per 100,000) and 20—24 years (1.6 per 100,000) (Figure 9).
Like notifications and as in previous years, hospitalisations occurred predominantly in males with an overall
male:female ratio of 1.7:1 for the years 2000/2001 and 2001/2002.
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Figure 8. Acute hepatitis B notification rates, Australia, 1993 to 2002,* by age group
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* Notifications where the month of onset was between January 1993 and December 2002.

Figure 9. Acute hepatitis B hospitalisation rates, Australia, 2000/2001 to 2001/2002,* by age group
and sex

* Hospitalisations where the principal diagnosis was acute hepatitis B and the month of
separation was between 1 July 2000 and 30 June 2002.

Geographical distribution

For 2001 and 2002, Victoria recorded the highest number of notifications (n=383; 46%), followed by New
South Wales (n=177; 21%). The Northern Territory had the highest average annual notification rate at 6.3 per
100,000. Tasmania and Victoria were next at 4.2 and 4.0 per 100,000 respectively while rates were 2.0 per
100,000 or less in the other jurisdictions (Appendix 2).

For the same period, Victoria also had the highest number of hospitalisations (n=126; 41%) followed by
New South Wales (n=82; 27%). As for natifications, the Northern Territory had the highest average annual
hospitalisation rate at 1.8 per 100,000, with Victoria and Tasmania at 1.3 and 1.2 per 100,000 respectively and
rates in other jurisdictions were 1.0 per 100,000 or less (Appendix 3).
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Comment

Overall there were more hospitalisations than would be expected given the number of notifications and
the epidemiology of the disease. It is likely that this is caused by a combination of (a) misclassification of
hospitalisations due to chronic infection as acute infection and (b) under-reporting of notifications.

Atboth national and jurisdictional levels, naotifications have generally increased since 1993 while hospitalisations
have decreased. The decline in hospitalisations is likely to be a reflection of changes to coding practices.
Up to 1997/1998, the four ICD-9-CM codes used to select hospitalisations included ‘acute or unspecified’
hepatitis B. In 1998/1999, ICD-10-AM, which can differentiate between acute and unspecified hepatitis B,
replaced ICD-9-CM, although some States and Territories continued to use ICD-9-CM in 1998/1999. These
coding changes, more specific for acute HBV disease, are therefore likely to have been responsible for the
initial reduction in hospitalisation rates from 1998/1999, followed by their stabilisation, observed nationally
since 1999/2000, once changes were established. Improved coding practices are also likely to be responsible
for the significant decrease in deaths related to acute hepatitis B from an average 50 per year for the period
1993-1997 to about 10 per year in 2001 and 2002. Misclassification is likely to still be a problem, as only one
of the 20 deaths recorded for the two years 2001 and 2002 had acute hepatitis B with hepatic coma (B16.0 or
B16.2) as the underlying cause of death, when it would be expected to be more frequent for acute hepatitis
B deaths.

The increase in acute hepatitis B national notification rate observed between 1998 and 2001 is largely confined
to young adults aged 15-29 years. This selective increase could represent a real increase in new infections;
it could also be due to increased testing in this age group rather than improved reporting, which should affect
all age groups. The national notification rate appears to have peaked in 2001 at 2.2 per 100,000, mirrored
by similar profiles for 15-29 year old incidence rates. A consolidation of these downwards trends in the
coming years would reflect the impact of the national adolescent immunisation program started in Australia
in 1997.%

The variation in notification rates between States and Territories may be due to differences in surveillance
methods, but could also be a real difference resulting from differences in the proportion of the population at
increased risk of hepatitis B infection. The Australian Capital Territory and Victoria instituted enhanced surveil-
lance of acute hepatitis B in January 2000 and July 2001 respectively, and this can be expected to influence
notification rates in these jurisdictions.

In the Northern Territory hepatitis B vaccine has been routinely given at birth to Aboriginal infants since 1988,
and to all infants since August 1990. In the rest of Australia, at-risk infants have been given hepatitis B vaccine
since 1987 (except in South Australia, which began in 1996) while universal infant hepatitis B immunisation
was introduced in May 2000. The effect of this policy on the reported incidence of acute hepatitis B would
not be expected to become apparent until the first cohort of vaccinated infants reaches adolescence (around
2015).

Acute hepatitis B is only one measure of the burden of disease caused by HBV. The current prevalence of
chronic HBV infection reflects historical transmission patterns and in the longer term the impact of immunisa-
tion policies will be reflected in trends in chronic infection and its complications, such as liver cirrhosis and
hepatocellular carcinoma.®®%' The data presented here suggest that, in the interim period before the impact
of adolescent vaccination is seen, greater attention to prevention of hepatitis B among young adults is war-
ranted.
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Influenza

Influenza A and B viruses can cause major epidemics of respiratory disease. Often indistinguishable on a
clinical basis from disease caused by other respiratory viruses, symptoms can include abrupt onset of fever,
myalgia, headache, sore throat and acute cough. Influenza epidemics usually occur during the winter months
in temperate climates, causing an increase in hospitalisations for pneumonia and exacerbation of chronic
diseases and also resulting in increased mortality, particularly among the elderly and those with chronic
diseases. In tropical climates influenza infection is often observed to be endemic with two annual peaks, as
illustrated in the Northern Territory.®? Pandemics of influenza are caused by major antigenic shift, but antigenic
drift occurs more regularly, causing smaller epidemics.

Case definitions

Notifications

Laboratory confirmed influenza became a nationally notifiable disease in 2001 with all states
implementing notification during 2001 except Tasmania.

Laboratory confirmed infections are those in which influenza virus is isolated by cell culture, detected
by nucleic acid testing, by influenza antigen testing or serological methods.
Hospitalisations and deaths

The ICD-10-AM codes used to identify hospitalisations were: J10 (influenza due to identified influenza
virus) and J11 (influenza, virus not identified). In this report, no distinction was made between
admissions where a virus was identified and those where it was not.

Deaths

The ICD-10 codes used to identify deaths were: J10 (influenza due to identified influenza virus) and
J11 (influenza, virus not identified).

Secular trends

Although only some States and Territories were notifying influenza for the entire period in 2001, there were
1,283 notifications received. If only States and Territories which notified for the entire calendar year are included
(New South Wales, the Australian Capital Territory, South Australia and Western Australia), there were 624
notifications, giving a rate for the populations of these areas of six per 100,000. In 2002, when all jurisdictions
were notifying, there were 3,676 notifications (rate of 19 per 100,000). There was a clear seasonal distribution
of notifications in both years with most notifications in 2001 received in August and September and most in
2002 received in July and August.

In 2000/2001-2001/2002 there were 6,275 hospitalisations coded as influenza (an average annual rate of
16.3 per 100,000), with most of the hospitalisations recorded in the earlier period (2000/2001; n=3,468.) There
was a clear seasonal pattern with dramatic increases over the winter months (Figure 10). The median number
of admissions per month was 149 (range 59-1,047) with annual maximums of 1,047 and 686 admissions
occurring in September 2000 and August 2001, respectively.
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Figure 10. Influenza hospitalisations and notifications,* Australia, July 1993 to December 2002, by
month
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* Notifications where the month of onset was between January 2001 and December 2002,
hospitalisations where the month of admission was between 1 July 1993 and 30 June 2002.
Note that the Northern Territory, Queensland, Tasmania and Victoria did not notify influenza for
the complete year in 2001.

Severe morbidity and mortality

A total of 42,248 hospital bed days were recorded for people with an ICD-10-AM code for influenza. The
median length of stay was at least twice as long for older people than it was for any other age group: six days
among people aged 60 years or over (Table 7). Influenza was the principal diagnosis for 67.2 per cent of the
hospitalisations.

From 1 January 2001 to 31 December 2002, there were 87 deaths for which influenza was recorded on the

death certificate as the underlying cause. Of these, 73 (84%) were aged 60 years or more, 11 (13%) were
aged 25-59 years and three (3%) were aged 0—4 years.

Table 7. Influenza hospitalisations and deaths, Australia, 2000 to 2002,* by age group

Age group Hospitalisations 2 years LOS' per Deaths 2 years
(years) (July 2000-June 2002) admission (2001-2002)
(days)
n (") Rate* (") Median n Rate*

04 1,269 965 49.5 37.7 3 3 0.1
5-14 477 364 8.8 6.8 2 0 -
15-24 618 410 11.7 7.8 1 0 -
25-59 2,239 1,431 11.8 7.6 2 11 0.1
60+ 1,672 1,046 26.0 16.3 6 73 1.1
All ages$ 6,275 4,216 16.3 10.9 2 87 0.2

* Hospitalisations where the month of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death
was recorded between 2001 and 2002.

LOS = length of stay in hospital.
Average annual age-specific rate per 100,000 population.

w +H —+

Includes cases with unknown ages.

[l Principal diagnosis (hospitalisations).
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Age and sex distribution

The pattern of notifications in 2002 has a striking age distribution, with a substantial peak rate in notifications
in the under-five year age group (Figure 11). In this age group the highest rates of notifications are in those

under one year of age and the rate declines with each year of increasing age. The overall male to female ratio
was 1.2:1.

Among the age groups specified in Table 7, hospitalisation rates were highest in children aged under five
years (49.5 per 100,000). Although overall hospitalisation rates were lower among people aged 60 years or
more, the rates increased with increasing age, ranging from 15 per 100,000 for those aged 60—64 years to
52 per 100,000 for those aged 85 years or more (data not shown). Among children aged less than five years,
the hospitalisation rates were highest among infants (138 and 116 per 100,000 population aged less than one
year in 2000/2001 and 2001/2002, respectively).

The overall male to female hospitalisation ratio was 0.82:1; however, this was not consistent across all age
groups. In children under 10 years of age males predominated.

Figure 11. Influenza notification rates 2002 and hospitalisation rates 2000 to 2002, Australia,* by age
group
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Geographical distribution

There was a wide variation in the average crude hospitalisation rate recorded for the two year review period,
ranging from 4.4 per 100,000 in the Australian Capital Territory (n=28) to 27.5 per 100,000 in Western Australia
(n=1,038) (Appendix 3). In 2002, naotification rates were similarly varied, with the highest rates reported in
Western Australia and the Northern Territory (both reporting 28 per 100,000 population) and the lowest in the
Australian Capital Territory and Tasmania (6 per 100,000 and 1 per 100,000, respectively).

In regard to hospitalisation rates the 2000/2001 period saw hospitalisations in States and Territories in the mid-
range compared with previous years, and the 2001/2002 rates were below average in all areas. Historically
the winter of 1997 remains the period between 1993/1994 and 2001/2002 during which most States and
Territories recorded the highest number of hospitalisations.
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Comment

The timing and absolute numbers of laboratory notifications received are consistent with hospitalisation data.
Undoubtedly higher rates in children, especially those under one year of age, reflect patterns of health care
use and diagnostic testing for respiratory viruses in this age group. Vaccination, which is currently targeted at
older Australians, may also play a role in reducing the number of notifications received in older age groups. On
the other hand, the role of influenza in exacerbating chronic cardiac and respiratory disease in the elderly may
not be reflected adequately in these surveillance data. Notification data for 2001 are likely to be incomplete
for some jurisdictions due to the phasing in of mandatory notifications. It should be noted that there is no
specialised diagnostic influenza laboratory in Tasmania or the Northern Territory, with specimens positive on
direct fluorescent antibody testing referred interstate.

Hospitalisation data referred to in this report are based on discharge coding and it is possible that some of
those with less specific influenza codes (e.g. J11) may be due to other respiratory pathogens such as respira-
tory syncytial virus (RSV)® or picornavirus.®*% The apparent differences in hospitalisation rates between
States and Territories should be treated with caution as they may reflect differences in coding practices or
rates of virological testing of inpatients between jurisdictions. Deaths and hospitalisations coded as influenza
are widely acknowledged to underestimate deaths and hospitalisations due to influenza.®¢-%¢ Deaths reported
here underestimate manyfold the number of deaths due to influenza infection, which may exacerbate underly-
ing cardiorespiratory disease. The proportion of deaths due to influenza in people aged 60 years and over
(84%) is lower than in most other published studies.®®7 This may be due to competing causes of death in this
age group, as we only included influenza deaths where influenza was cited as the principal cause of death, or
to lower rates of virological testing.

Influenza A and B viruses are known to cause major epidemics of respiratory disease resulting in severe
morbidity and increasing numbers of deaths. Annual influenza vaccination is the primary method of prevention
and is currently recommended for all people aged 65 years or more, all Aboriginal and Torres Strait Islander
people aged 50 years or more, and people aged six months or more who are considered to be at high risk,
such as those who have chronic disorders of the pulmonary or circulatory systems or other chronic ilinesses
requiring regular follow-up or hospitalisation.*® Vaccination uptake in Australians aged 65 and older was esti-
mated at 76.9 per cent in 2001, 2002 and 2003.7? Health care workers and others caring for or living with
high risk people should also be vaccinated, not only to protect themselves, but also because they can act as
a vehicle for introduction of the virus.” Recently the US Centers for Disease Control and Prevention, on the
advice of the Advisory Committee on Immunization Practices, and based on a high burden of illness,”:747® has
also recommended the routine vaccination of healthy American children aged six to 23 months with influenza
vaccine.”®’” Whilst available Australian data also suggest that there is a significant burden of illness in this age
group, examination of the feasibility of recommending influenza vaccination for all children and cost-effective-
ness analysis are required before recommending and implementing such a population level strategy.”®"®

In 2001 the predominant influenza isolate was influenza A (81%), with a majority of subtype H1N1 (81%) and
a minority of H3N2 (19%). All the H1N1 viruses analysed were A/New Caledonia/20/99 strain and the 2001
influenza vaccine was a good match to circulating viruses.®? In 2002 the predominant influenza isolate was
again A (77%), 99 per cent of which was of subtype H3N2. Most of the H3N2 strains were closely related to the
A/Moscow/10/99 reference strain and the A/Panama/2007/99 vaccine strain. The 2002 influenza vaccine was
a good antigenic match for the circulating influenza A viruses but only for a minority of the influenza B strains.®°
With the ongoing presence of avian influenza in Asia and elsewhere, there is increasing concern regarding
the likelihood of an influenza pandemic. In this context, it has been suggested that high vaccination coverage
could help prevent the emergence of pandemic influenza, by protecting humans against co-infection and
hence re-assortment of animal and human influenza viruses. It could also increase local influenza vaccine
production capacity by increasing annual demand for influenza vaccine.'-8
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Measles

Measles is an acute and highly communicable disease caused by a morbillivirus. The clinical picture includes
a prodromal fever, rash, conjunctivitis, coryza, cough and Koplik spots on the buccal mucosa. Complications
include otitis media, pneumonia and encephalitis. Subacute sclerosing panencephalitis (SSPE) occurs very
rarely as a late sequel.®

Case definitions

Notifications

a) An illness characterised by all the following features:

» a generalised maculopapular rash lasting three or more days, and
+ afever (at least 38°C if measured), and

» cough or coryza or conjunctivitis or Koplik spots

or

b) Demonstration of measles-specific IgM antibody

or

c) A fourfold or greater change in measles antibody titre between acute and convalescent phase sera
obtained at least two weeks apart, with tests preferably conducted at the same laboratory

or
d) Isolation of measles virus from a clinical specimen
or

e) Aclinically compatible case epidemiologically related to another case.

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code B05 (measles) was used to identify hospitalisations and deaths. SSPE
was not included in these analyses.

Secular trends

In the two year review period there were 171 notified cases of measles, an average annual notification rate of
0.4 per 100,000 (Table 8). Although there were slightly more notifications in 2001 (n=139) compared with the
previous year (n=107), in 2002 they were the lowest on record (n=32; Figure 12, Appendix 2). In the two year
review period the median number of notifications per month was four (range 0-47).

In 2000/2001 and 2001/2002 there were 105 hospitalisations with the ICD-10-AM code B05 (measles). This
equates to an average annual rate of 0.3 per 100,000. Annual hospitalisation rates have been declining since
1997/1998 and in 2001/2002 were the lowest on record at 41 separations, rate 0.2 per 100,000 (Appendix 3).
The median number of hospitalisations per month was four (range 1-25). As with notifications, hospitalisations
peaked in February 2001 and have been considerably lower since then (Figure 12).
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Figure 12. Measles notifications and hospitalisations, Australia, 1993 to 2002,* by month of onset or

admission
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Notifications where the month of onset was between January 1993 and December 2002;

hospitalisations where the month of admission was between 1 July 1993 and 30 June 2002.

Severe morbidity and mortality

In the two year review period, hospital separations for measles accounted for 419 hospital bed days. The
median length of stay (LOS) was two days, with little variation across the age groups (Table 8). Of the 105
hospitalisations, 96 (91%) had measles recorded as the principal diagnosis. Complications arising from
measles infection were recorded for 12 (11%) separations. There were no hospitalisations coded as hav-
ing otitis media, or intestinal or neurological (encephalitis or meningitis) complications (Table 9). Six (6%)
hospitalisations were coded as having pneumonia, seven (7%) as other complications, and one hospitalisa-
tion had both these codes. Adults aged 15 years and over accounted for five of the six (83%) hospitalisations

coded with pneumonia.

There were no deaths recorded from measles between 2001 and 2002 (Table 8).

Table 8. Measles notifications, hospitalisations and deaths, Australia, 2000 to 2002,* by age group
Age group Notifications Hospitalisations LOS' per Deaths
(years) 2 years 2 years admission 2 years

(2001-2002) (July 2000-June 2002) (days) (2001-2002)

n Rate* n (" Rate? (" Median n Rate?
0-4 36 14 26 (23) 1.0 (0.9) 2 0 -
5-14 14 0.3 8 (6) 0.1 (0.1) 2 0 =
15-24 63 1.2 28 (26) 0.5 (0.5) 2 0 -
25-59 57 0.3 40 (38) 0.2 (0.2) 8 0 -
60+ 1 0.0 8 (3) 0.0 (0.0) 2 0 -
All ages® 171 0.4 105 (96) 0.3 (0.2) 2 0 -

* Notifications where the month of onset was between January 2001 and December 2002; hospitalisations where the month

of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death was recorded between 2001 and

2002.
T LOS = length of stay in hospital.
I Average annual age-specific rate per 100,000 population.
§ Includes cases with unknown ages.
[l Principal diagnosis (hospitalisations).
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Table 9. Indicators of severe morbidity for hospitalised cases of measles, Australia, 2000 to 2002,*
by age group

Age group Measles encephalitis Measles pneumonia
(vears) n % total n % total
04 0 0.0 1 3.8
5-14 0 0.0 0 0.0
15-24 0 0.0 2 71
25-59 0 0.0 8 7.5
60+ 0 0.0 0 0.0
All ages 0 0.0 6 5.7

*

Measured using National Hospital Morbidity data where the month of hospital separation
was between 1 July 2000 and 30 June 2002.

Age and sex distribution

In the two year review period, notification and hospitalisation rates for children under 10 years of age contin-
ued a downward trend (Figures 13 and 14). In 2002, the notification rate for the 0—4 year age group (0.6 per
100,000) and 5-9 year age group (0.07 per 100,000) was the lowest on record. Similarly, in 2001/2002 hospi-
talisation rates were at an all time low for 0—4 year olds (0.8 per 100,000) and there were no hospitalisations
in 5-9 year olds. The greatest rate reductions since the Measles Control Campaign (MCC) in 1998 have been
in the 0—4 year age group, especially in children aged less than two years.

For ages 10 years and over, notification and hospitalisation rates increased in the first year of the review
period, in contrast to the trend for younger children, but were lower in the second year (Figures 13 and 14). In
the first year reviewed, all ages of 10 years and over had higher notification rates and all ages except 15-19
year olds had higher rates of hospitalisation. The greatest increase was in 20-34 year olds, and for the first
time on record the 20-24 year age group had the highest notification (2.1 per 100,000) and hospitalisation
rates (1.4 per 100,000) of any 5-year age group. In the second year of the review period, both notification
and hospitalisation rates were lower, with notification rates declining to record low levels in all ages except
30-34 year olds (n=3; rate 0.2 per 100,000). Hospitalisation rates for 10—19 year olds were also the lowest
on record, and rates for 20—24 year olds declined (0.5 per 100,000). However, rates for 25-29 year olds (0.8
per 100,000) remained high and were the highest of any 5-year age group except 0—4 year olds. Over the two
year period, 4 per cent of the notifications and 52 per cent of the hospitalisations were aged 20-34 years.

Since the MCC, there have been declining notification and hospitalisation rates in children. This has led to
an increase in the median age of both notifications and hospitalisations. In the most recent year reviewed,
the median age for notified cases was 21 years, 19 years higher than the lowest figure of two years of age in
1998 (data not shown). Similarly, the median age of hospitalised cases in 2001/2002 was 25 years compared
with five years in 1997/1998.

Over the two year review period there were slightly more notifications for females than males (male:female
ratio 1:1.1). Conversely, there were more hospitalisations of males than females (male:female ratio 1.4:1).
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Figure 13. Measles notification rates, Australia, 1999 to 2002,* by age group and year of onset

* Notifications where the month of onset was between January 1999 and December 2002.

Figure 14. Measles hospitalisation rates, Australia, 1998/1999 to 2001/2002* by age group and year of
separation
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* Hospitalisations where the month of separation was between 1 July 1998 and 30 June 2002.

Geographical distribution

Victoria had the highest notification rate in 2001 (1.7 per 100,000) and hospitalisation rate in 2000/2001 (0.8
per 100,000). The notification rate was four times higher, and the hospitalisation rate twice as high, as the
previous year. All other jurisdictions showed similar or lower numbers of notifications and hospitalisations
than in the past year and there were no notified cases from the Australian Capital Territory or the Northern
Territory (Appendices 2 and 3). The increased rates in 2001 in Victoria were mainly due to two outbreaks. The
largest outbreak involved 51 cases between January and March 2001 (90% aged 15-34 years).885% A smaller
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outbreak of 18 cases occurred later between October and December 2001.8% The only other outbreak to be
reported for 2001 was in Sydney and involved seven cases.® In all, Victoria contributed 59 per cent of the
notifications and 56 per cent of the hospitalisations in the first year of this review period.

In the second year of the review, notification rates declined to record low levels in all jurisdictions, and hospi-
talisation rates were lower in all except Western Australia and Tasmania. In Victoria, notification rates were 83
per cent lower than in 2001, but were still the highest of any jurisdiction (0.3 per 100,000). Victoria also contin-
ued to contribute the highest proportion of both notifications in 2002 and hospitalisations in 2001/2002 (44%
for both). In 2002, there were no notifications from the Australian Capital Territory, Tasmania, the Northern
Territory or Western Australia. The largest reported outbreak in 2002 involved seven cases. It began in the
Whitsunday region of north Queensland, but also spread to New South Wales.®"

Comment

In the two year review period, measles notifications and hospitalisations continued to decline to new record
lows. Measles accounted for only 32 notifications in 2002 and 41 hospitalisations in 2001/2002 and there have
been no reported deaths from measles since 1995. This trend is similar to that seen in other countries with
high coverage, such as the Americas and Finland.%°

Now that measles is rare, enhanced surveillance including a high level of confirmation is required and recom-
mended by the WHO.®® All cases need to be confirmed (either by laboratory tests or by linkage to a chain
of transmission that includes a laboratory-confirmed case) because a high proportion of clinically diagnosed
cases is now unlikely to be measles.®" Enhanced surveillance for measles during an inter-epidemic period in
Victoria (July 1997—-December 1998) found that only seven per cent of the 258 suspected cases tested for
measles were laboratory confirmed and the positive predictive value (PPV) of the clinical case definition for
notification was only 14 per cent.®? Since 1999, over 80 per cent of notified cases have been confirmed with
most of the improvement in ages less than 15 years.®® This means we can be more confident that notifica-
tions represent true cases, even though the level of confirmation in some States and Territories still requires
improvement.

The record low rates of measles could be partly due to better efforts to confirm cases, but are also likely to be
due to several vaccination initiatives. Improved coverage with a two-dose schedule has led to increased herd
immunity and this probably explains why rates overall, and especially those for less than one year olds (who
are not targeted by vaccination), have declined. The mass vaccination of primary school aged children as part
of the MCC,® together with additional cohorts being eligible for the second dose of measles-mumps-rubella
(MMR) vaccine prior to school entry, continues to result in low rates of measles in 5-9 year olds, and now also
in 10—14 year olds as two-dose vaccinated cohorts move into this age group. In the second year of the review
period there were only two notifications and one hospitalisation from the 5-14 year age group.

High coverage in children has left a residual cohort of susceptible young adults. Since the MCC, most out-
breaks have involved a high proportion of young adults, especially those born in the 1970s and early 1980s,
when measles vaccine was first introduced but coverage was low. To improve immunity in this age group the
young adult MMR vaccination campaign was conducted during 2001.% The Campaign may help to explain
the lower rates in young adults in 2002. However, there is evidence to suggest that coverage did not improve
significantly®® and further studies are under way to more formally evaluate uptake using serosurveillance
data.

In September 2003, the WHO Regional Committee for the Western Pacific confirmed that measles elimination
should be a regional goal and that each country should set a target date for elimination.®” In Australia, local
measles transmission may have already been interrupted, as in most outbreaks the index case has been
infected overseas. Molecular genotyping of measles isolates from the resulting outbreaks also supports this
conclusion.®

Despite evidence to suggest that elimination has been achieved, high coverage with a two-dose childhood
program needs to be maintained and indeed improved. Even though adults make up a higher proportion of
cases than ever before, children aged 0—4 years continue to have the highest notification and the second
highest hospitalisation rates of any age group. Therefore, better timeliness and completeness of childhood
vaccinations remains an important goal of Australia’s measles control strategy.

CDI Vol 28 Supplement No 2 2004 S31



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

Meningococcal disease

Meningococcal disease is defined as isolation of Neisseria meningitidis from cerebrospinal fluid (CSF),
blood and other normally sterile sites including skin lesions. Clinical manifestations include meningitis,
meningococcaemia without meningitis (which varies in presentation from fulminant to chronic) and septic
arthritis. In culture-negative cases with a compatible clinical picture, 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 cerebrospinal fluid (CSF), the identification of nucleic acid from
Neisseria meningitidis in body fluids or demonstration of a serological response to Neisseria meningitidis.

Case definitions

Notifications

In jurisdictions apart from New South Wales and the Northern Territory, a notification of meningococcal
disease requires supportive laboratory evidence, although the nature of this varies. In New South
Wales, Queensland and the Northern Territory, a clinical diagnosis of meningococcal disease without
laboratory evidence is accepted as a presumptive (New South Wales) or probable (Queensland,
Northern Territory) case. The serogroup of meningococcal cases is not currently routinely available
from notification data but is reported annually by the National Neisseria Network in Communicable
Diseases Intelligence.

Hospitalisations

The ICD-10-AM code used to identify hospitalisations was A39 (meningococcal infection). This
includes meningococcal meningitis (A39.0), Waterhouse-Friderichsen syndrome (A39.1), acute
meningococcaemia (A39.2), chronic meningococcaemia (A39.3), meningococcaemia unspecified
(A39.4), meningococcal heart disease (A39.5), other meningococcal infections (A39.8), and
meningococcal infection unspecified (A39.9). As all cases with one of these codes, not just principal
diagnoses, were included, cases were identified in a hierarchical fashion to avoid double counting.
First, those with code A 39.0 (meningitis), then those without A 39.0 but with A39.1 or A39.2 or A39.3
or A39.4 (septicaemia without meningitis), then those with none of these codes but with codes in
any other subsection of A39 were selected. However, as re-admissions and inter-hospital transfers
are separate records, duplication may occur for a condition such as meningococcal disease where
complications are frequent.

Deaths

The ICD-10 code used to identify deaths was A39 (meningococcal infection).

Secular trends

There were 1,355 notifications of meningococcal disease in the two years 2001 to 2002, an average annual
notification rate of 3.5 per 100,000 (Table 10). A median of 55.5 cases was notified each month, with a range
of 30 to 93 cases. There were 1,743 hospital admissions recorded as ICD code A39 (average annual rate 4.5
per 100,000), and a median of 67 cases (range 41-121) per month.

Notifications and hospitalisations were similar in 2001 and 2002, and higher than in previous years. A clear

seasonal pattern was apparent, with the highest number of notifications and hospitalisations occurring between
June and September each year (Figure 15).
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Figure 15. Meningococcal notifications and hospitalisations, Australia, 1993 to 2002,* by year of
onset or admission
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* Notifications where the year of onset was between 1993 and 2002; hospitalisations where
the month of separation was between 1 July 1993 and 30 June 2002.

Severe morbidity and mortality

Over the two year review period, 13,309 hospital bed days were recorded for patients with an ICD-10-AM
code A39, of which 86.3 per cent were coded as meningococcal meningitis (A39.0). For all categories of
meningococcal disease, the hospitalisation and notification rates were greatest among 0-4 and 15-24 year
olds, who accounted for 60 per cent of cases. In 0—4 year olds, the hospitalisation rate for meningococcal
meningitis was 10.0 per 100,000, and 20.4 per 100,000 when all meningococcal disease categories were
considered (Table 10). The proportion where a meningococcal disease code was the principal diagnosis
varied from 97 per cent of diagnoses among 0—14 year olds to 80 per cent of cases for those aged 15-59
years, but was only 62 per cent for those aged 60 years and over. Meningococcal meningitis was the first
mentioned diagnosis in 704 (40%) of hospitalised meningococcal cases overall, slightly higher in 0—4 year
olds (245, 47%) and notably lower in those over 60 years (19, 20%). For all hospitalisations for meningococcal
infection, length of stay increased with age.

There were 88 deaths with meningococcal disease recorded as the underlying cause of death over the two
years 2001 to 2002. The death rate was highest among those under five years of age (1.0 per 100,000),
followed by those aged 15-24 years (0.4 per 100,000), and most deaths (77%) were coded as septicaemia
without meningitis. Of the total of 1,743 hospitalisations over a different two year time period (Table 10), 74
(4.2%) were recorded as dying before hospital discharge. The proportion of hospitalisations dying before
discharge increased steadily with age from approximately three per cent of those 0-24 years to 6.7 per cent
for 25-59 year olds and 15.6 per cent of hospitalisations for meningococcal infection in those aged over 60
years.

Age and sex distribution

Overall there was a predominance of male cases (male:female ratio 1.2:1). However, among adults 60 years
and over, there were more females (male:female ratio 0.8:1). Among children under five years of age, those
under one year of age had the highest rates of notification (34.6 per 100,000) and hospitalisation (40.6 per
100,000). There was a second peak in both notification (Figure 16) and hospitalisation rates (Figure 17)
among 15-19 year olds (9.2 and 13.4 per 100,000, respectively), with rates in 20-24 year olds remaining
elevated, comparable to 5-14 year olds, before falling to levels appreciably lower than those in childhood
over 25 years of age and remaining relatively constant thereafter. Nevertheless, persons over 25 years still
accounted for 26 per cent of total notifications (Table 10).
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Table 10. Meningococcal notifications, hospitalisations and deaths, Australia, 2000 to 2002*
by age group

1,355 3.5 1,743 | (1,505) 45 (3.9) 6 88 0.2

* Notifications where the month of onset was between January 2001 and December 2002; hospitalisations where the month
of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death was recorded between 2001 and
2002.

T LOS = length of stay in hospital.

I Average annual age-specific rate per 100,000 population.
§ Includes cases with unknown ages.

It Principal diagnosis (hospitalisations)

Figure 16. Meningococcal disease notification and death rates, Australia, 2001 to 2002,* by age group
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Notifications where the month of onset was between January 2001 and December 2002,
deaths where the date of death was recorded between 2001 and 2002.

Geographical distribution

The pattern of notification and hospitalisation rates varied across the country, with the Northern Territory
having the highest average annual notification (5.6 per 100,000) and hospitalisation (6.4 per 100,000) rates,
followed by Tasmania (5.2 and 6.3 per 100,000) and Victoria (3.9 and 5.1 per 100,000) (Appendices 2 and 3).
The Australian Capital Territory had the lowest rates of both notifications and hospitalisations (1.9 and 2.2 per
100,000, respectively).
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Figure 17. Meningococcal disease hospitalisation rates, Australia, 2000 to 2002,* by age group
25
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* Hospitalisations where the month of separation was between 1 July 2000 and 30 June 2002.

Comment

The incidence of meningococcal disease in Australia, based on notifications, has increased steadily from
1.6 per 100,000 in 1991 to 3.5 per 100,000, a doubling over the past decade.®® The Northern Territory con-
sistently had the highest overall notification rate over the past five years (5.9, range 4.2-8.0 per 100,000),
followed by Western Australia (3.9, range 2.7—4.6 per 100,000). As these two jurisdictions have a relatively
high proportion of Aboriginal and Torres Strait Islander people, it is likely that the higher incidence is related
to disproportionate rates in this group, as recently reported from enhanced surveillance in Queensland.101
In New South Wales, enhanced surveillance reports for 1991-2002 found that the notification rate among
Indigenous people was 7.5 compared with 2.6 among non-Indigenous people, although the case-fatality rate
was the same.'?? In Tasmania and Victoria, there were noticeable increases in notification rates in 2001 and
2002, so that both these jurisdictions had rates higher than Western Australia and similar to the Northern
Territory in the most recent period.

There is considerable heterogeneity across the country in the incidence and serogroup distribution of
meningococcal disease.'*'% Serotype-specific data are important for vaccine policy, as conjugate vaccines
against serogroup C are now in widespread use.'® The National Neisseria Network has published reports
on serotype-specific data since 1994, showing that the proportion of serogroup C varies widely by jurisdic-
tion and age group.'%®1%6-108 Serogroup C emerged as the predominant serogroup among older children and
adolescents in Victoria in 1999 to 2000 and in Tasmania in 2001 and 2002, when more than 70 per cent of
isolates were of this serogroup.'® However, serogroup B predominates among children under five years
in all jurisdictions and among all age groups in jurisdictions other than Victoria, Tasmania and New South
Wales_106—108

As found elsewhere, in Australia serogroup C meningococcal disease is associated with a higher mortality
than serogroup B.10316-10¢ The United Kingdom was the first country to conduct a program to provide conjugate
C vaccine for a wide age cohort (all 0—18 year olds). Similar programs are now in place in The Netherlands,
Belgium, the Republic of Ireland and regions of Spain. The campaign in England, Scotland and Wales was
followed by a dramatic decrease in cases and deaths due to serogroup C in the target age group."°® There
was no evidence of a compensatory rise in other serogroups, but there was evidence of decrease in age
groups not targeted by the campaign through presumed herd immunity effects.” Conjugate meningococcal
serogroup C vaccines were approved for use in Australia in 2001 and a national campaign targeting children
1-18 years was announced in 2003."2 Early indications of the impact on serogroup C disease should be
possible by the end of 2004, especially in Victoria and Tasmania where serogroup C predominated.
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Mumps

Mumps is an acute viral disease caused by a paramyxovirus. The disease is characterised by fever, swelling
and tenderness of one or more salivary glands, most commonly the parotid glands. The central nervous
system is frequently involved, usually without sequelae.®

Case definitions

Notifications
a) Isolation of mumps virus from a clinical specimen
or

b) Significant rise in mumps antibody level by any standard serological assay, except following
vaccination

or

c) Aclinically compatible illness (unilateral or bilateral swelling of the parotid or other salivary glands
lasting two days or more without other apparent cause).

Notes: In New South Wales only laboratory confirmed cases [(a) or (b)] are notifiable. Mumps was not
notifiable in Queensland between July 1999 and June 2001. From July 2001, notifications based on a
clinical case definition alone [(c)] were no longer notifiable in Victoria.

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

Secular trends

During the two years from 2001 to 2002 there were 180 notifications of mumps (an average annual notification
rate of 0.5 per 100,000) (Table 11). Notification rates have shown a twofold decline each year between 2000
and 2002; in 2002 they were the lowest on record (0.4 per 100,000) since all jurisdictions began notifying
the disease in 1996. Monthly numbers of notifications varied considerably, with a median of 6.5 (range 2-22)
notifications per month. Notifications peaked in April and again in September 2001 and declined to eight or
fewer notifications per month in 2002.

From July 2000 to June 2002 there were 85 hospitalisations coded as due to mumps (average annual rate of
0.2 per 100,000; Table 11) with one to eight admissions each month (median 3.5 per month). In previous years
(1993/1994—1999/2000) hospitalisation rates remained fairly constant despite changing notification rates.
However, in this review period, hospitalisations showed a similar trend to notifications, declining to record low
levels in 2001/2002 (Appendix 3).

Severe morbidity and mortality

There were 385 hospital bed days (average 193 per year) recorded for patients with the ICD-10-AM code
for mumps (Table 11). Of the 85 hospitalisations, 67 (79%) had mumps recorded as the principal diagnosis
(average annual rate 0.2 per 100,000). Complications arising from mumps infection were recorded for 12
hospitalisations (14%). As in the past, the most commonly reported complication was orchitis. There were
seven (8%) hospitalised cases coded with orchitis; five of whom were between 15 and 59 years of age
(Table 12). There were no hospitalisations coded as neurological (encephalitis or meningitis) or multiple com-
plications. The median length of stay (LOS) in hospital was three days, but adults aged 25 years and older
had a longer median LOS compared with younger age groups (Table 11). Children aged 0—4 years had the
highest hospitalisation rate and accounted for 19 per cent of the hospitalisations. However, adults aged 15
years and over accounted for 67 per cent of the total hospitalisations, all except one of the hospitalisations
with a mumps-related complication, and 86 per cent of the hospital bed days. Mumps was recorded as the
underlying cause of death in one adult (aged over 80 years) in 2001.
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Figure 18. Mumps notifications and hospitalisations, Australia, 1993 to 2002,* by month of onset or
admission’
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* Notifications where the month of onset was between January 1993 and December 2002;
hospitalisations where the month of separation was between 1 July 1993 and 30 June 2002.

1 Note that the number of jurisdictions notifying mumps increased over the review period until
July 1996 when mumps became notifiable in all States and Territories. From July 1999 until
June 2001 mumps was not notifiable in Queensland. Only the Australian Capital Territory,
New South Wales and Victoria notified for the entire review period.

Table 11. Mumps notifications, hospitalisations and deaths, Australia, 2000 to 2002,* by age
group

* Notifications where the month of onset was between January 2001 and December 2002; hospitalisations where the
month of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death was recorded
between 2001 and 2002.

LOS = length of stay in hospital.

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

w H —+

Includes cases with unknown ages.
It Principal diagnosis (hospitalisations).
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Table 12. Indicators of severe morbidity and mortality for hospitalised cases of mumps, Australia,
2000 to 2002,* by age group

Age group Mumps meningitis or Mumps Mumps Mumps with
(years) encephalitis orchitis pancreatitis other complications
n % n % n % n %
total total total total
04 0 0.0 0 0.0 0 0.0 0 0.0
5-14 0 0.0 1 8.3 0 0.0 0 0.0
15-24 0 0.0 2 12.5 0 0.0 0 0.0
25-59 0 0.0 3 10.0 1 3.3 4 13.3
60+ 0 0.0 1 9.1 0 0.0 0 0.0
All ages 0 0.0 7 8.2 1 1.2 4 4.7

* Measured using National Hospital Morbidity data where the month of hospital separation was between 1 July 2000 and
30 June 2002.

Age and sex distribution

The pattern of notifications in 2001 and hospitalisations in 2000/2001 was similar to that seen in the previous
year (Figures 19 and 20). Notification rates were highest in 20—-24 year olds (1.6 per 100,000) and hospitalisa-
tion rates were highest in the 0—4 year age group (0.7 per 100,000) followed by the 20—24 year age group (0.6
per 100,000). However, for most age groups, rates were lower than in the previous year.

In the most recent year reviewed, notification and hospitalisation rates continued to decline, especially in the
0—4, 5-9 and 20-24 year age groups. As in years prior to 2000, notifications rates were highest in 0—4 and
5-9 year olds (0.6 per 100,000 for both groups). However, rates were fairly similar across all age groups and
were the lowest on record for all ages except 15-19 year olds. The 0—4 year age group continued to have
the highest hospitalisation rates, but rates were considerably lower than in the past two years. All other ages
reported uniformly low numbers of hospitalisations.

Over the two year review period the male:female ratio was 1.0:1 for notifications and 1.2:1 for hospitalisations.
However, this conceals annual differences. In the first year of the review there were more females (M:F ratio

0.9:1 for both notifications and hospitalisations) while in the second year there were more males (M:F ratio
1.5:1 for notifications and 1.7:1 for hospitalisations).

Figure 19. Mumps notification rates, Australia, 1993 to 2002,* by age group and year of onset

4.0

-
L=

Notifications per 100,000 population

] L] 1014 1518 =24 2529 M- a5+
Age group (years)

* Notifications where the month of onset was between January 1993 and December 2002.
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Figure 20. Mumps hospitalisation rates, Australia, 1993 to 2002,* by age group and year of
separation
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Hospitalisations where the month of separation was between 1 July 1993 and 30 June 2002.

Geographical distribution

New South Wales accounted for most of the decline in notifications between 2000 and 2001, although all
States showed lower numbers. In 2002, numbers continued to decline in each State except New South
Wales, where numbers were similar to those for 2001. The greatest decreases between 2001 and 2002 were
in Victoria and Western Australia. Average annual notification rates for the two year review period were below
1.0 per 100,000 in all States except Western Australia (1.1 per 100,000).

As with notifications, most of the decrease in hospitalisations between 1999/2000 and 2000/2001 was in New
South Wales while Victoria, Western Australia and Queensland all showed declines between 2000/2001 and
2001/2002. Average annual hospitalisation rates for the two year review period were below 0.5 per 100,000
in all States.

Comment

Mumps notification and hospitalisation rates declined during this review period, in contrast to previous years.
In 2002, the notification rate was 0.4 per 100,000, the lowest on record and well under the World Health
Organization elimination target of less than 1 per 100,000. The downward trend is similar to that seen for
measles and rubella in Australia and to the recent epidemiology of mumps in the United States of America™?
and Finland (where mumps has been eliminated).®°

The record low rates are probably due to several factors. In July 2001, Victoria introduced a system of
enhanced surveillance for mumps."+""® The new case definition excluded cases based on clinical criteria
alone, and this led to a dramatic reduction in notifications; in 2002 only nine of the original 60 reported mumps
cases met the new case definition for notification. Although this can explain some of the decline in notifica-
tions, it is unlikely to be the sole cause, as a downward trend was also noted for hospitalisations, which are
unaffected by notification criteria. In children, declining notification and hospitalisation rates are most likely
due to improved coverage with a two-dose measles-mumps-rubella (MMR) vaccine prior to school entry and
the ongoing impact of the Measles Control Campaign (which involved the mass vaccination of primary school
aged children in 1998). In adults, the lower rates may be due to the impact of the young adult MMR vaccina-
tion campaign, which targeted susceptible 18—-30 year olds in 2001.% However, there is evidence to suggest
that the latter campaign did not significantly improve immunity levels® and further studies are under way to
measure vaccine uptake using serosurveillance data.
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The surveillance data presented in this report suggest that mumps is now a rare disease. It is therefore
important to confirm all cases, as clinical criteria alone are now insufficient for diagnosis. The results from
Victoria’s enhanced surveillance system support this recommendation."“"¢ To reflect the changing pattern
of mumps, the case definition for national notification has recently been modified to only include those with
laboratory evidence of mumps or epidemiological linkage to a confirmed case."” This new case definition is
being implemented during 2004 and should lead to more accurate notification rates in the future, provided that
increased efforts are made to follow up clinical notifications and perform laboratory tests.
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Pertussis

Pertussis (whooping cough) is an acute iliness, caused by the Bordetella pertussis bacterium, involving the
respiratory tract. The illness begins with an irritating cough that gradually becomes paroxysmal and lasts for
one to two months or longer. Paroxysms are characterised by repeated violent coughs and are followed by
a characteristic crowing or high-pitched inspiratory whoop. Infants less than six months old, adolescents and
adults often have fewer classical symptoms without paroxysms or whoop.'®

Case definitions

Notifications
a) lIsolation of B. pertussis from a clinical specimen
or

b) Elevated B. pertussis-specific IgA in serum or the detection of B. pertussis antigen in a
nasopharyngeal specimen using immunofluorescence with history of a clinically compatible illness

or

c) An iliness lasting two weeks or more with one of the following:

» paroxysms of coughing, or

* inspiratory whoop without other apparent causes, or

» post-tussive vomiting

or

d) An iliness characterised by a cough lasting at least two weeks in a patient who is epidemiologically
linked to a laboratory-confirmed case.

Hospitalisations and deaths

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

Secular trends

There were 14,717 notifications of pertussis received by the National Notifiable Diseases Surveillance System
(NNDSS) with dates of onset in 2001 or 2002 (average annual rate 37.7 per 100,000) (Table 13). A median
of 490 cases was notified each month (range 325-1,253). There was an epidemic year in 2001, with nearly
two-thirds of the cases (n=9,167; 62%), compared with 5,958 and 5,550 notifications for 2000 and 2002
respectively. Epidemic peaks have occurred every three to four years since national notifications were avail-
able in 1991. The national notification rate was 47.2 per 100,000 in 2001 compared with 31.1 and 28.2 per
100,000 for 2000 and 2002 respectively. This was the second highest national rate recorded since 1993, after
the 1997 national rate of 58.9 per 100,000 with 10,828 notified cases. A clear seasonal pattern remained
apparent, with the highest number of notifications in the spring and summer months (between August and
February) each year between 1993 and 2002 (Figure 21).

Hospitalisations followed a similar pattern to notifications. There were 1,277 hospital separations coded as
pertussis during the review period, 507 in 2000/2001 and 770 in 2001/2002 (Table 13 and Appendix 3). The
median number of pertussis hospitalisations per month was 47 (range 29-98). The average annual national
hospitalisation rate was 3.3 per 100,000 for this reporting period, compared with 2.0 per 100,000 for the
previous two years 1998/1999 to 1999/2000.2

CDI Vol 28 Supplement No 2 2004 S41



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

Figure 21. Pertussis notifications and hospitalisations, Australia, 1993 to 2002,* by month of onset or

admission
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* Notifications where the month of onset was between January 1993 and December 2002;
hospitalisations where the month of admission was between 1 July 1993 and 30 June 2002.

Table 13. Pertussis notifications, hospitalisations and deaths, Australia, 2000 to 2002,* by age group

Age group Notifications Hospitalisations LOS' per Deaths
(years) 2 years 2 years admission 2 years
(2001-2002) (July 2000—June 2002) (days) (2001-2002)
n Rate* n () Rate* (M Median n Rate*
04 1,314 51.5 887 794 34.6 31.0 3 5 0.2
5-14 4,569 84.3 138 107 2.6 2.0 2 0 -
15-24 2,112 39.5 34 17 0.6 0.3 1.5 0 -
25-59 5,591 29.2 152 99 0.8 0.5 4 0 -
60+ 1,125 171 66 37 1.0 0.6 5 1 0.0
All ages$ 14,717 37.7 1,277 1,054 &L 2.7 8 6 0.0

* Notifications where the month of onset was between January 2001 and December 2002; hospitalisations where the month
of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death was recorded between 2001 and

2002.
LOS = length of stay in hospital.

w H —+

Includes cases with unknown ages.
[l Principal diagnosis hospitalisations.

Severe morbidity and mortality

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

There were 7,087 hospital bed days recorded with an ICD-10-AM code for pertussis between July 2000
and June 2002 (2,508 for 2000/2001 and 4,579 for 2001/2002). The median length of stay per admission
was three days (Table 13). Of the 1,277 hospitalisations, 1,054 (83%) had a principal diagnosis of pertussis
(average annual rate 2.7 per 100,000). The discharge diagnosis code A37.0 (B. pertussis) was recorded for
474 (37%) hospitalisations and was the principal diagnosis for 397 (84%) of these. Bordetella parapertussis
(A37.1) was recorded for 11 hospitalisations, and other Bordetella species (A37.8) for nine hospitalisations.
The remaining 783 (61%) hospitalisations were coded as whooping cough (organism unspecified — A37.9),
and this was the principal diagnosis for 640 (82%) of these.
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For the two years 2001 to 2002, six deaths were recorded where pertussis was the underlying cause (Table
13). Two occurred in 2001 and four in 2002. All but one, who was 85 years of age, were two months old or
younger. The 85-year-old case is rather atypical and could be a coding error. Between 1993 and 2000 there
were 10 deaths attributed to pertussis: all were younger than 12 months of age; six occurred in 1997.12

Age and sex distribution

The highest notification rates were seen in infants aged less than one year and adolescents 10-14 years of
age (Figure 22) with annual average rates of 172.7 and 181.1 per 100,000, respectively. In the two year review
period, infants aged less than one year accounted for five per cent of all notifications (n=752) but 61 per cent
of hospitalisations (n=778). The average hospitalisation rate for infants was 154.1 per 100,000 in this report-
ing period compared with 82.0 per 100,000 for the previous two years, 1998/1999—-1999/2000) (Figure 23).2

The 10-14 year age group accounted for 25 per cent of pertussis notifications in 2001 and 2002 (n=3,646)
and seven per cent of all hospitalisations (n=88; average hospitalisation rate of 3.3 per 100,000, twice the
average rate of 1.6 per 100,000 for the period 1998/1999-1999/2000).2 The 10-14 year age group had higher
notification rates than any other 5-year age group for each year 2001 and 2002, at about three to four times
those of the 5-9 year age group. This contrasts with 1994 and 1995, when the rates for 5-9 year olds were
approximately 40 per cent higher than the rates for 10—14 year olds (Figure 22).

Figure 22. Pertussis notification rates, Australia, 1993 to 2002,* by age group
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* Notifications where onset was between 1 January 1993 and 31 December 2002.
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Figure 23. Pertussis hospitalisation rates, Australia, 1993 to 2002,* by age group
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* Hospitalisations where separation was between 1 July 1993 and 30 June 2002.

People aged 15 years or more (adults) accounted for 60 per cent of notifications in 2001 and 2002 (n=8828)
and 20 per cent of hospitalisations (n=252, with an average annual hospitalisation rate of 0.8 per 100,000
compared with 0.6 per 100,000 for the previous two years 1998-2000)."2 While the percentage of notifications
for this age group is comparable to that in the previous two years, 1999 and 2000 (62%), it has increased
since 1993-1998 where people aged 15 years and over accounted for only 46 per cent of notifications.'? The
median age of pertussis notifications increased from 13—15 years in 1993—1998 to 23 years in 2002. This could
be partly related to the increased use, especially in adults, of serology as a diagnostic tool. Hospitalisations
in adults are most likely to be related to complications, but could also be falsely inflated because of coding
errors.

The overall male:female ratio was 1:1.2 for notifications and 1:1.1 for hospitalisations. Higher rates among
females were apparent in most age groups for both notifications and hospitalisations.

Geographical distribution

There was a large variation in notification (Appendix 2) and hospitalisation rates (Appendix 3) between regions
and years. As already mentioned, Australia experienced a pertussis epidemic in 2001, reflected by significant
increases in notification rates in all jurisdictions except the Australian Capital Territory and Tasmania. The
highest notification rate in 2001 occurred in South Australia at 133.0 per 100,000 population, followed by the
Northern Territory (72.3 per 100,000) and New South Wales (64.5 per 100,000). Rates for other jurisdictions
ranged from 41.5 per 100,000 in Queensland to 11.9 per 100,000 in Western Australia. In 2002, the high-
est notification rates were in Queensland, South Australia and New South Wales (49.0, 31.1 and 30.3 per
100,000, respectively) with the lowest rates in Western Australia and Tasmania (11.9 and 8.7 per 100,000,
respectively).

Comment

Since 1993, pertussis has caused the greatest morbidity of any disease preventable by vaccines recommended
for children on the Australian Standard Vaccination Schedule (ASVS). The highest numbers of pertussis noti-
fications were seen in 1997, with most jurisdictions experiencing an epidemic in that year, followed by 2001.
Notification rates are known to underestimate incidence; this is illustrated by the finding that hospitalisations
in infants aged less than one year have exceeded notifications for the two year period 2001-2002, as for the
previous two year review 1999-2000.2"¢ In children, hospitalisations coded as whooping cough have been
shown to have a high correlation with clinical pertussis."® The high proportion (greater than 50%) of hospital-

S44 CDI Vol 28 SupplementNo2 2004



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

ised cases aged less than one year is consistently observed over the years and demonstrates the increased
morbidity of pertussis in this age group. Mortality is also highest in infants, with five of the six deaths recorded
for 2001-2002 aged less than three months old.'?°

Nationally, the highest notification rates up to 1998 inclusive were among children aged less than one year,
followed closely by children aged 5-9 and 10-14 years (Figure 22). Since 1999, notification rates have fallen
significantly among 5-9 year olds, reflecting the impact of the fifth dose of pertussis vaccine, introduced since
1994 for four year olds because of waning immunity over time. Incidence rates among 10—14 year olds were
highest until 2001 and have been experiencing a downward trend since 2002; this is also likely to be related to
the impact of the fifth dose of pertussis vaccine reaching this older cohort. In 2002 and 2003, as for the years
1993 to 1998, infants under one year of age again had the highest incidence. This moving cohort effect has
been recently described nationally,’?' in New South Wales'? and internationally.'?

In essence, pertussis is now a problem in two broad age groups: infants with the highest notification and
hospitalisation rates, particularly those under six months who are too young to have received two or more
doses of DTPa, and people aged 15 years and over, who account for 60 per cent of pertussis notifications.
The latter is explained by a combination of low historical coverage (whole-cell vaccine safety concerns in
the 1970s and 1980s), and waning immunity (cohort not eligible for school entry booster dose) as well as
improved diagnosis and reporting in this age group.'* To address this problem, and following the approval in
2001 of an acellular adult-formulated vaccine (dTpa),'?® the Australian Standard Vaccination Schedule (ASVS)
was changed in September 2003, with the 18-month booster no longer recommended and the dTpa booster
replacing adult diphtheria-tetanus (ADT) at 15—-17 years of age.*® The 18-month DTPa booster was removed
from the ASVS because of evidence that three doses of acellular pertussis vaccine in the first year of life
provide good (>80%) protection until the age of six years.'?® The change should also reduce the frequency of
local reactions following the booster dose at four years.'?” A booster dose of dTpa is now also recommended
for new parents or parents planning a pregnancy and for health care workers, which may in time have an
impact on neonatal cases.
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Pneumococcal disease

Pneumococcal disease is caused by the bacterium Streptococcus pneumoniae (pneumococcus). Pneumococci
are frequently isolated from the upper respiratory tract and can spread directly from the nasopharynx to cause
infection in other parts of the respiratory tract (otitis media, sinusitis, pneumonia) or enter the bloodstream.
Following bloodstream invasion, clinical manifestations include meningitis, pneumonia and infection at a
number of less common sites, as well as septicaemia without focal infection. Invasive pneumococcal disease
(IPD) is defined as a sterile site isolate of Streptococcus pneumoniae, usually from blood. In the absence of a
sterile site isolate, a presumptive diagnosis of pneumococcal pneumonia may be based on a sputum isolate of
Streptococcus pneumoniae and/or clinical features such as the chest X-ray appearance and prompt response
to antibiotic therapy.

Case definitions

Notifications

Invasive pneumococcal disease has been notifiable in Queensland and the Northern Territory since
1997. From January 2001, invasive pneumococcal disease became notifiable Australia wide with
cases identified by:

a) Isolation of Streptococcus pneumoniae by culture from a normally sterile site
or

b) Detection of Streptococcus pneumoniae from a normally sterile site by nucleic acid testing.

Hospitalisations

The ICD-10-AM codes used to identify hospitalisations were: G00.1, pneumococcal meningitis; A40.3,
pneumococcal septicaemia (together considered to be a proxy for invasive pneumococcal disease)
and J13, pneumococcal pneumonia. To avoid double counting, cases were identified in a hierarchical
fashion. First, all those with code G00.1 were classified as meningitis, then those without G00.1 but
with A40.3 were classified as septicaemia without meningitis and then those with neither of these
codes but with code J13 were counted as pneumococcal pneumonia.

Deaths
ICD-10 codes G00.1, A40.3 and J13 were used to select deaths from IPD.

Secular trends

Although only some States and Territories were notifying invasive pneumococcal disease for the entire period
in 2001, a total of 3,951 natifications was received for the two year period (1,657 in 2001 and 2,294 in 2002). If
only States and Territories which notified for the entire 2001 calendar year are included (all jurisdictions except
Victoria and South Australia), there were 3,512 notified cases of invasive pneumococcal disease (IPD) with
dates of onset in 2001 and 2002, an average annual notification rate of 10.7 per 100,000 (Table 14). In both
years, there was a winter peak in pneumococcal naotifications in August (Figure 24).

The total number of hospitalisations coded as pneumococcal meningitis, septicaemia or pneumonia for 2001
to 2002 was 6,782, an average annual rate of 17.6 per 100,000 (Table 14). Hospitalisations coded as menin-
gitis or septicaemia accounted for 31 per cent of total episodes giving a hospitalisation rate of 5.5 per 100,000.
The median number of hospitalisations per month was 82.5 for meningitis or septicaemia (predominantly sep-
ticaemia) and ranged from 31 to 148. For pneumococcal pneumonia the median number of hospitalisations
per month was 178 and ranged from 103 to 326. Meningitis and septicaemia showed a clear winter peak each
year, which was also present but less evident for pneumonia (Figure 25).
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Figure 24. Pneumococcal disease notifications and hospitalisations, Australia, January 1993 to
December 2002,* by month of onset or admission

* Notifications where the month of onset was between January 2001 and December 2002;
hospitalisations where the month of admission was between 1 January 1993 and 30 June 2002.
Hospitalisations include pneumonia, meningitis and septicaemia.

Figure 25. Pneumococcal disease hospitalisations, Australia, July 1993 to June 2002,* by month of
admission
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Note: varying scales between pneumonia and meningitis/septicaemia hospitalisations.

* Hospitalisations where the month of admission was between 1 July 1993 and 30 June 2002.
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Severe morbidity and mortality

Atotal of 72,317 hospital bed days (average 36,159 days per year) was recorded for hospital separations with
an ICD-10-AM code corresponding to pneumococcal meningitis, septicaemia or pneumonia. Length of stay
increased with age in all categories of infection (Table 14). The average length of stay for pneumococcal men-
ingitis was 10 days in all age groups (data not shown), more than double that for septicaemia or pneumonia
in younger age groups.

The mortality rate for meningitis and septicaemia from death certificate data (Table 14) was low across all age
groups, but when pneumococcal pneumonia was included, the mortality rate was higher in people over 60
years (Table 14, Figure 26).

Table 14. Pneumococcal disease notifications, hospitalisations and deaths, Australia, 2000 to 2002,*

by age group
Age group | Notifications Hospitalisations LOST per Deaths
(years) 2 years 2 years admission 2 years
(2001-2002) (July 2000-June 2002) (days) (2001-2002)
n# Rate$ nll (M/S)T | Rate!'$ | (M/S)TS | Median!'| (M/S)T | nll | (M/S)T | Rate!l$ | (M/S)T$
04 1,173 | 545 | 1,092 | (688)| 42.6 | (26.9) 8 (3) 8 (5) 0.3 (0.1)
5-14 184 4.0 271 | (109) 5.0 (2.0) 3 (3) 2 (1) 0.0 (0.0)
15-24 133 3.0 230 (53) 4.4 (1.0) 4 (5) 1 (1) 0.0 (0.0)
25-59 969 6.0 | 2,150 | (490)| 11.4 (2.6) 5 (7) 25 9) 0.1 (0.0)
60+ 1,053 19.2 | 3,039 | (771)| 47.2 | (12.0) 8 (10) 44 (13) 0.7 (0.1)
All ages** | 3,512 10.7 | 6,782 | (2,111) | 17.6 (5.5) 6 (6) 80 (29) 0.2 (0.0)

Notifications where the month of onset was between January 2001 and December 2002; hospitalisations where the month

of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death was recorded between 2001 and

2002.

T LOS = length of stay in hospital.
I Victoria and South Australia not included in 2001.
§

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

I All pneumococcal disease.

(M/S) =meningitis and septicaemia.

Includes cases with unknown ages.

Figure 26. Pneumococcal meningitis, septicaemia and pneumonia death rates, Australia, 2001 to

2002,* by age group
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* Measured using AIHW Mortality data where the date of death was recorded between 2001 and 2002.
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Age and sex distribution

The hospitalisation rate for each age group varied with the focus of infection (Figure 27). For meningitis,
children aged 0—4 years had the highest hospitalisation rate (6.1 per 100,000), with those less than one year
of age having an incidence almost four times higher (15.3 per 100,000) than those 1—4 years of age (3.9 per
100,000). The annual hospitalisation rate for meningitis was lower among 5-9 year olds (1 per 100,000) and
did not increase to this level again until over 65 years of age. By contrast, the incidence of hospitalisation for
septicaemia without meningitis increased dramatically from the age of 60 years, so that the total incidence of
septicaemia and meningitis was highest in those over 80 years.

Overall, 28.5 per cent of hospitalisations coded as pneumococcal septicaemia were also coded as pneumonia.
The proportion varied with age, with 8.5 per cent of hospitalisations coded as septicaemia without meningitis
also coded as pneumonia among 0—4 year olds, rising to 43.1 per cent among 25-59 year olds.

When total hospitalisations (meningitis, septicaemia and pneumonia) were considered, adults aged 60 years
or more had the highest total rate of hospitalisation (47.2 per 100,000, Table 14). The male:female ratio varied
with age. There was a strong predominance of male cases coded as meningitis or septicaemia for ages 40—49
years, but among those 65 years and over the male:female ratio was lower. However, when calculated as
rates, males over the age of 65 years had a hospitalisation rate of 17.3 per 100,000, compared with 14.1 per
100,000 among females.

Figure 27. Pneumococcal meningitis, septicaemia and pneumonia hospitalisation rates,* Australia,
2000 to 2002, by age group
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* Hospitalisations where the month of separation was between 1 July 2000 and 30 June 2002

Geographical distribution

The average annual notification rate was 10.7 per 100,000 for Australia, increasing from 9.3 to 11.7 at a
national level between 2001 and 2002 and ranging from 8.0 to 13.1 except in the Northern Territory where
it was 39.9. The average annual hospitalisation rate for meningitis or septicaemia (26.4 per 100,000) in the
Northern Territory was more than fourfold higher than in any other jurisdiction (Appendix 3). The average
annual hospitalisation rate for other States and Territories ranged from 4.0 to 5.7 per 100,000.
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Comment

Invasive pneumococcal disease has become notifiable in all jurisdictions from the beginning of 2001, with
national notification data published in Communicable Disease Intelligence annually for 2001'%® and 2002.?°
Recommendations for the use of pneumococcal vaccines and the funding arrangements for pneumococcal
vaccines vary by vaccine type, age group and ethnicity. One significant change occurred in 2001, when a
publicly funded 7-valent conjugate pneumococcal vaccine (7vPCV) program commenced for children at high
risk, defined as Aboriginal and Torres Strait Islander children under two years and children with predisposing
medical conditions under five years of age.*® The 23-valent polysaccharide pneumococcal vaccine (23vPPV)
has been recommended and funded for Aboriginal and Torres Strait Islander people over the age of 50
years since 1997. It is also recommended for non-Aboriginal people 65 years and older, but is funded only
in Victoria.™® The recommendation for universal 7vPCV vaccination in children under two years of age and
universal 23vPPV for adults over 65 years of age in September 2003,* which received public funding to
commence at the beginning of 2005, will heighten the need for close scrutiny of the impact of pneumococcal
vaccines on disease over the coming years.

The hospitalisation rates reported here are based on a narrow case definition. While underestimating the
incidence of invasive pneumococcal disease, the hospitalisation rates for cases coded as either meningitis
or septicaemia have risen from a mean of 2.2 per 100,000 for 1993—-1998 to 4.5 for 1999-2000 and 5.5 per
100,000 in the current review period. This increase in hospitalisations so coded is likely to reflect changes
in diagnostic and/or coding practices. The increase in notification rates seen in all jurisdictions except the
Northern Territory is also likely to be due to greater completeness of notification rather than any real increase.
The substantial decrease in the Northern Territory has been attributed to unusually high notification rates in
2001, out of keeping with previous years.'?® Estimates of overall incidence from laboratory surveillance in
industrialised countries comparable to Australia range from 9 to 22 per 100,000 per year."" The dramatic fall
in the number of hospitalisations coded as pneumococcal pneumonia without septicaemia, since 1993 (Figure
25), is also likely to be attributable to coding practices and has remained relatively constant since 1999.
Additional evidence for a change in coding comes from the fact that all-cause pneumonia hospitalisations did
not change over this period (data not shown).

The death rate per 100,000 population from meningitis, based on death certificate data, was substantially
lower for 2001-2002 (0.1) than in 1998—-2000 (0.6) and similar to that seen in persons over 60 years of age
(Table 14). Itis highest in children under the age of five years and especially in infants. As expected, the death
rate for all categories of pneumococcal infection, including pneumonia, was highest in those over 60 years.
The Northern Territory had the highest rate of notification for IPD as well as the highest rate of hospitalisation
for codes corresponding to presumed IPD, shown by data from enhanced surveillance to be almost entirely
due to a high incidence among Aboriginal and Torres Strait Islander people.'? Aboriginal people are also
known to have high rates of pneumococcal disease in Western Australia’® and north Queensland, where the
polysaccharide vaccine program targeting Indigenous adults has been associated with significant reductions
in IPD."™* As evaluations of the impact of 23vPPV in Indigenous populations who live in arid areas, such as the
Navajo in South-Western USA, have not shown such a high degree of effectiveness,' it will be important to
examine whether this is also the case in the Northern Territory, especially in Central Australia. The introduction
of universal programs for pneumococcal vaccination in certain age groups nationally from 2005 will make
careful surveillance of IPD even more important in the future, both from the point of view of possible herd
immunity effects in age groups not targeted for vaccination and the potential for serotype replacement.
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Poliomyelitis

Poliomyelitis is caused by an enterovirus, poliovirus. Infection involves the gastrointestinal tract, and may
progress to the nervous system, resulting in paralysis. Acute flaccid paralysis (AFP) occurs in less than 1 per
cent of infections. More than 90 per cent of ‘asymptomatic’ cases are characterised by a mild febrile illness.
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.®

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 live oral Sabin vaccine).

Case definitions

Notifications

Acute-onset flaccid paralysis of one or more limbs with decreased or absent tendon reflexes in the
affected limbs without apparent cause, and without sensory or cognitive loss.

Hospitalisations

The ICD-10-AM code A80 (acute poliomyelitis) was used to identify hospitalisations.

Note: This code includes VAPP and specific codes for indigenous and imported wild-type polio virus
infection.

Deaths

The ICD-10 code A80 (acute poliomyelitis) was used to identify deaths.

Notifications, hospitalisations and deaths

No notifications or deaths were recorded for poliomyelitis in 2001 or 2002. From July 2000 to June 2002
there were 34 hospitalisations with a diagnosis of acute poliomyelitis (Appendix 3). Of these, one was coded
as VAPP and one as acute non-paralytic poliomyelitis. The remaining hospitalisations were coded as acute
unspecified poliomyelitis. Only three hospitalisations were recorded as having a principal diagnosis of polio-
myelitis.

Comment

It is unclear exactly when the last case of locally acquired poliomyelitis occurred in Australia. The last labo-
ratory-confirmed case was in 1967. Three clinically compatible cases were notified in 1972: however, no
additional information is currently available.'® All cases notified since 1972 have been fully investigated with
subsequent reclassification as VAPP. The most recent case of VAPP was reported in 1995."*" In the two
year review period 2001-2002 the Australian National Poliovirus Reference Laboratory isolated a Sabin-like
poliovirus from two children presenting with AFP. In both cases the virus was determined to be an incidental
finding.3813¢

As there have been no reports of indigenous wild-type poliovirus transmission in Australia for at least 30 years,
the hospitalised cases reported here are almost certainly not missed notifications of acute wild-type polio
infection. Some hospitalisations could represent cases of AFP where poliomyelitis could not be excluded, but
most are likely to be adults with late effects of poliomyelitis rather than acute cases.

It is worth noting that the number of hospitalisations coded with acute poliovirus in this review period is
lower than the 90 admissions coded during the previous two year review period. This may be related to the
change from ICD-9-CM to ICD-10-AM, or to improved coding practices, although coding standards remained
unchanged over this period (Sue Walker, National Centre for Classification in Health, personal communica-
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tion). However, the apparent discrepancy with the absence of polio notifications for the two year review period
and the hospitalisation case coded as VAPP would be worthwhile investigating, although it could be a coding
error.

Global efforts to eradicate poliomyelitis have been considerable. In September 2002, the European region
of the World Health Organization (WHO) was the third of six regions to be declared free of indigenous wild
poliovirus.® The region of the Americas was declared polio free in 1994 and the Western Pacific Region in
October 2000.“°"4" Endemic transmission of wild-type poliovirus is now constrained to seven countries, with
Nigeria, Pakistan and northern India accounting for most of the disease burden.'40.142

Although Australia has been declared polio free, high vaccination coverage and improved active surveillance
of acute flaccid paralysis are required. For the first time in 2000 and 2001, Australia met the WHO target for
surveillance of AFP (one notified case of AFP per 100,000 children aged less than 15 years)."*® However, in
2002 the rate was only 0.83 per 100,000 and the WHO target for laboratory testing of AFP cases has never
been achieved.™® High quality acute flaccid paralysis surveillance is required to detect any imported cases of
wild-type polio infection, cases of VAPP, and outbreaks of circulating vaccine-derived polioviruses (cVDPV).
Outbreaks have now been reported in Egypt (1988-1993), the Dominican Republic and Haiti (2000), the
Philippines (2001), and most recently in Madagascar (2002).4?

One way to prevent VAPP and cVDPVs from emerging is to use inactivated poliovirus vaccine (IPV) rather than
the live OPV. Recently WHO issued a position paper on changing from OPV to IPV' and many developed
countries have already made the switch because the risk of vaccine-associated poliomyelitis was considered
to outweigh that from natural infection. In 2003, the Australian Government recommended, but did not fund,
the use of IPV in place of OPV.#° IPV is safe and effective, but requires an injection and is currently more costly
than the oral vaccine, OPV. Therefore consideration of the public’s risk perception and the cost-effectiveness
of competing alternatives are required to guide future funding arrangements in Australia.
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Rubella

Rubella is caused by the rubella virus (family togaviridae). It is usually a mild febrile viral disease with a
rash sometimes resembling that of measles or scarlet fever. More severe disease manifestations, such as
arthritis and encephalitis, also occur. Rubella is important because of its ability to produce abnormalities in the
developing fetus (congenital rubella syndrome).'®

Case definitions

Notifications

A generalised maculopapular rash, fever, and one or more of arthralgia/arthritis or lymphadenopathy
or conjunctivitis, and an epidemiological link to a confirmed case

or
Demonstration of rubella-specific IgM antibody, except following vaccination
or

A fourfold or greater rise in rubella antibody titre between acute and convalescent phase sera obtained
at least two weeks apart

or

Isolation of rubella virus from a clinical specimen.

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code B06 (rubella [German measles]) was used to identify hospitalisations
and deaths.

Congenital rubella cases were not included in this report. Reviews of congenital rubella cases
recorded by the Australian Paediatric Surveillance Unit between 1993 and 2001 are available
elsewhere.43-145

Secular trends

During 2001-2002 there were 511 notified cases of rubella, an average annual notification rate of 1.3 per
100,000 (Table 21). Between July 2000 and June 2002, 54 hospitalisations were coded as being due to
rubella (an average annual rate of 0.1 per 100,000). Notification and hospitalisation rates were the lowest on
record in the most recent review year, continuing the downward trend from a peak seen in the Spring of 1995
(Figure 28, Appendices 2 and 3). Activity was still highest during the spring months, but the peaks were less
pronounced.

Severe morbidity and mortality

One hundred and forty-two hospital bed days (average 71 per year) were recorded for patients with an ICD-
10-AM code for rubella. Of the 54 hospital separations, 28 (52%) had a principal diagnosis of rubella (average
annual rate 0.1 per 100,000). The median length of stay in hospital was one day, but varied with age (Table
15). In 2001 to 2002, there were no deaths with rubella recorded as the underlying cause.

Complications arising from rubella infection were recorded for 18 (33%) hospitalisations (Table 16). There were

no recorded complications for children aged less than 15 years. The 25-59 year age group accounted for 83
per cent of the complications but only 32 per cent of the notifications and 39 per cent of the hospitalisations.
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Figure 28. Rubella notifications and hospitalisations, Australia, 1993 to 2002,* by month of onset or
admission

1 ¥
407

Note: varying scales between notifications and hospitalisations.

* Notifications where the month of onset was between January 1993 and December 2002;
hospitalisations where the month of admission was between 1 July 1993 and 30 June 2002.

Table 15. Rubella notifications, hospitalisations and deaths, Australia, 2000 to 2002,* by age group

* Notifications where the month of onset was between January 2001 and December 2002; hospitalisations where the month
of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death was recorded between 2001 and
2002.

1 LOS = length of stay in hospital.

T  Average annual age-specific rate per 100,000 population.
§ Includes cases with unknown ages.

It Principal diagnosis (hospitalisations).
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Table 16. Indicators of severe morbidity for hospitalised cases of rubella, Australia, 2000 to 2002,*
by age group

Age group Complication Complication
(years) neurological other

n % n %

total total

04 0 0.0 0 0.0
5-14 0 0.0 0 0.0
15-24 1 10.0 1 10.0
25-59 11 52.4 4 19.0
60+ 0 0.0 1 20.0
All ages 12 222 6 111

* Measured using National Hospital Morbidity data where the month of hospital separation
was between 1 July 2000 and 30 June 2002.

Age and sex distribution

For the two year review period, notification rates were highest in the 20-24 year age group (average annual
rate 7.5 per 100,000—data not shown). However, it is notable that the corresponding rate in this age group
was 12.0 per 100,000 for males, compared with 2.9 per 100,000 for females (data not shown). Notifications for
20-24 year olds have been increasing each year since 1999, and although lower than pre-1999 levels, were
higher in 2002 than in any year since 1998, almost entirely attributable to notifications in males. In contrast,
those aged less than 20 years had in 2002 the lowest notification rates on record (data not shown). The most
notable declines have been in children aged less than 10 years. In 2002 there were no notifications from the
5-9 year age group and only six from the 0—4 year olds—a 96 per cent reduction from numbers in 1998. In
contrast, in 2002, 82 per cent of notified cases were aged 1-34 years compared with only 48 per cent in 1998
(data not shown).

For the two years combined, 2000/2001 and 2001/2002, children aged 0—4 years continued to have the high-
est hospitalisation rates (average annual rate 0.5 per 100,000). However, as with notifications, hospitalisation
rates in children less than 15 years, especially in those aged 0—4 years, have been declining since 1993 (data
not shown). In 2001/2002 hospitalisation rates for 0—4 year olds were the lowest on record (rate of 0.5 per
10,000—data not shown). Although rates for other ages remained low during the review period, proportionally
more hospitalised cases were from the 15-34 year age group than in past years. In 1998/1999, 26 per cent
were aged 15-34 years and 42 per cent were aged 0—4 years, while in 2001/2002 48 per cent were aged
15-34 years and only 29 per cent were in the 0—4 year age group (data not shown).

As with measles, the declining rates of rubella in children and higher proportions in adults have led to an
increase in the median age of both notified and hospitalised cases since the Measles Control Campaign
(MCC) in 1998. In the most recent year reviewed, the median age for notified cases was 22 years, up from
18 years in 1998. Similarly, the median age of hospitalised cases in this two year review period was 24 years
compared with a median of 6 years for the period 1993/1994 to 1997/1998 (data not shown).

In 2001-2002, the male to female ratio for notifications was 2.8:1; it has been increasing each year since 1999
when it was 1.4:1. The ratio was highest in young adults aged 20-24 (M:F ratio, 4.4:1) and 25-29 years (M:
F ratio, 6.1:1)—age groups that also had amongst the highest notification rates. In contrast to the trend for
notifications, the male to female ratio for hospitalisations has been declining, and for the first time there were
more hospitalisations for females than males (M:F ratio 1:1.5). The sex ratio was equal for hospitalised cases
aged less than 15 years but for older age groups there were more females.

There were 95 notified cases of rubella in women of child bearing age (15—44 years) in 2001 and 2002, an
average annual rate 1.1 per 100,000. This rate has been declining each year since the outbreak in 1995 (rate
16.0 per 100,000). However, in the three most recent years, only the 25—-44 year age group has shown a
decline. In 2002, rates for females in the 20-24 (2.9 per 100,000) and 15—-19 year age group (2.4 per 100,000)
were the highest of any female age group, and showed an increase compared with the rates in 2001.
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Figure 29. Rubella notification rates, Australia, 1993 to 2002,* by age group, sex and year of onset
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*

Notifications where onset was between 1 January 1993 and 31 December 2002.

Figure 30. Rubella hospitalisation rates, Australia, 1993/1994 to 2001/2002,* by age group, sex and
year of separation
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*

Hospitalisations where separation date was between 1 July 1993 and 30 June 2002.
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Geographical distribution

In the two year review period, notification rates were the lowest on record in all jurisdictions except Queensland
(Appendix 2). From mid-2001 until the end of 2002 there was a sustained increase in notifications from
Queensland.®® In these two years, Queensland accounted for 62 per cent of the notifications and had by far
the highest rate of any jurisdiction (average annual rate 4.3 per 100,000).

In stark contrast to notification trends, in the two year review period New South Wales had the highest pro-
portion (72%) and rate of hospitalisation (average annual rate, 0.3 per 100,000; Appendix 3). New South
Wales experienced an increased number of notifications in the second half of 2000, which might explain the
high proportion of hospitalisations in 2000/2001. However, between July 2001 and June 2002, Queensland
accounted for 67 per cent of the notifications but only 5 per cent of the hospitalisations.

Comment

Rubella notification and hospitalisation rates continue to decline and in the most recent year reviewed were
the lowest on record. The downward trend is due to considerable rate reductions in the 0-14 year age group,
especially those aged 0—4 years, as a result of several recent vaccination initiatives. First, the mass vaccina-
tion of primary school aged children as part of the MCC;* second, lowering of the age for the second dose of
measles-mumps-rubella (MMR) vaccine from age 10-16 years to age 4-5 years (and later four years); and
finally, continued improvement in coverage with the first dose of MMR vaccine. The introduction of enhanced
surveillance for rubella in Victoria in mid-2001 may also help to explain the lower rates—in the first year of
enhanced surveillance, 67 per cent (67/100) of the notified cases with sera collected were laboratory-rejected
as rubella.”* Most of those rejected were vaccinated children, so the true incidence of rubella in children may
be even lower than was reported nationally.

Notification rates have been the highest over the past two to three years in young adults aged 15-29 years,
especially males aged 20—-24 years. Young adult males may have missed being vaccinated as part of previous
young adult or school-girl only programs, and many are too old to have been vaccinated as infants. Countries
in the Americas that have had similar vaccination strategies to Australia have shown the same trend.'*® This
trend is of concern, as young adult males (who have also been shown in Australian serosurveys to have a
low level of immunity)'4-'#® could act as a reservoir of infection for females of childbearing age. To improve
immunity in both young adult males and females, the young adult MMR vaccination campaign was conducted
during 2001.%° However, there is evidence to suggest that coverage did not improve significantly®® and that
transmission to young adult females may have actually increased following the campaign—notification rates
in females aged 15-24 years were higher in 2002 than in 2001 and in both years, for the first time, were the
highest of any female age group (data not shown). In fact, in 2002 two females, aged 18 and 21 years, were
infected when pregnant and gave birth to children with the congenital rubella syndrome (CRS) in 2003.4°
These were the first locally acquired cases of CRS since 1996.

Rubella and CRS are candidates for eradication after measles and polio."®® Cuba has already eliminated
rubella and CRS with mass vaccination campaigns targeting women aged 18-30 years and children aged
1-14 years.'® Several other countries in the Americas have conducted similar mass vaccination campaigns
either targeting adult women or both adult men and women, to achieve accelerated control.™¢ In Costa Rica,
a mass vaccination campaign in May 2001 targeting men and women aged 15-39 years achieved a national
coverage above 95 per cent, and there have been no reported cases of rubella since August 2001."46 Although
Australia has already attempted to improve immunity in young adults by conducting the young adult MMR
campaign, another mass adult vaccination campaign, such as those conducted in the Americas, may be
needed to reduce susceptibility in young adults and enhance progress towards elimination in the near future.
Such a campaign would be in addition to enhancing nationwide surveillance, maintaining high coverage in
children, and continuing vaccination programs for susceptible females before pregnancy and after delivery.
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Tetanus

Tetanus is a disease induced by an exotoxin of the Clostridium tetani bacterium, which grows anaerobically
at the site of an injury. The disease is characterised by painful muscle contractions, primarily of the masseter
and neck muscles, secondarily of the trunk muscles. The case-fatality rate ranges from 10 per cent to 90 per
cent, with the highest rates in infants and the elderly.'®

Case definitions

Notifications

A clinically compatible illness without other apparent cause, with or without a history of injury, and with
or without laboratory evidence of the organism or its toxin.

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code A033 (tetanus) was used to identify hospitalisations and deaths.

Secular trends

There were five notifications of tetanus in the 2001 to 2002 review period (an average annual notification rate
of 0.01 per 100,000). However, in the period July 2000 to June 2002, there were 54 hospitalisations coded as
tetanus (an average annual rate of 0.14 per 100,000). Both notifications and hospitalisations for tetanus have
been declining in the last two years (Figure 31).

Severe morbidity and mortality

A total of 734 hospital bed days were recorded for patients with an ICD-10-AM code for tetanus. Of the 54
separations, 38 (70%) had tetanus recorded as the principal diagnosis. The median length of stay in hospital
was three days and varied depending on age. Adults aged at least 60 years had longer median lengths of stay
and accounted for the majority of hospitalisations (48%) (Table 17).

Figure 31. Tetanus notifications and hospitalisations, Australia, 1993 to 2002,* by year of onset or
admission
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Notifications where the year of onset was between January 1993 and December 2002;
hospitalisations where the month of admission was between 1 July 1993 and 30 June 2002.
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Table 17. Tetanus notifications, hospitalisations and deaths, Australia, 2000 to 2002,* by age group

--—--

* Notifications where the month of onset was between January 2001 and December 2002; hospitalisations where the month
of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death was recorded between 2001 and
2002.

1 LOS = length of stay in hospital.

I Average annual age-specific rate per 100,000 population.
§ Includes cases with unknown ages.

It Principal diagnosis (hospitalisations).

In the review period (2001 to 2002) there was one death in a person aged over 60 years with tetanus
recorded as the underlying cause.

Age and sex distribution

Most notified (4/5, 80%) and hospitalised (26/54, 48%) cases were aged at least 60 years. The youngest
person notified was in his 40s, but the youngest person hospitalised was a child aged 0—4 years. There were
two females notified with tetanus compared with three males, but more female hospitalisations, with a male:
female ratio of 1:1.4. In the age group 70 years and over, 68 per cent of the hospitalised cases (13/19) were
females.

For both notifications and hospitalisations, rates increased with increasing age (Figure 32). Females aged at
least 70 years had the highest average annual hospitalisation rate (0.65 per 100,000).

Figure 32. Tetanus notification and hospitalisation rates, Australia, 1998 to 2002,* by age group

W Natifications
B Hospitalisations

* Notifications where the month of onset was between January 1999 and December 2002;
hospitalisations where the month of separation was between 1 July 1998 and 30 June 2002.
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Geographical distribution

Notification and hospitalisation rates varied over time and between States/Territories (Appendices 2 and 3).
However, there were too few cases in each jurisdiction to identify any trends.

Comment

There has been a downward trend in tetanus notification and hospitalisation rates over the last decade.
Hospitalisation rates were higher than notification rates. This discrepancy could be due to under-reporting
of cases, multiple admissions for the same case and coding errors. Coding errors may have resulted from
misclassification of other conditions as tetanus, especially where tetanus was not the principal diagnosis.
This cause is supported by the very short lengths of stay in hospital for most patients. Equally, notifications
for tetanus rely heavily on clinicians rather than laboratories—since laboratory confirmation of the diagnosis
is rarely possible—so under-notification is likely.

Tetanus has become a disease of older adults. Booster doses of tetanus are thought to be poorly implemented
in adults, and are mainly given after an injury has occurred.’" International serosurveys and the Australian
National Serosurvey have shown that immunity to tetanus is poor in older adults, particularly women.?3152
Available documentation demonstrates that two of the five notified cases received a single dose of adult
diphtheria-tetanus (ADT) vaccine following minor injuries, but did not receive tetanus immunoglobulin, despite
having no previous documented history of tetanus immunisation.®'5* One case was unimmunised and devel-
oped tetanus following abrasions sustained during gardening.'* Although the tetanus organism is ubiquitous
in the environment, and the vaccine only provides individual level protection against the toxin, tetanus vac-
cination programs have clearly had a significant impact upon the disease burden in Australia. The current
tetanus notification rate in Australia is similar to that achieved in other developed countries."31%5.1% A tetanus
booster is recommended at the age of 50 unless a booster has been documented within 10 years.*® The data
presented in this report suggest that this is an appropriate recommendation. Young and middle-aged people
have been the focus of a recent tetanus outbreak amongst intravenous drug users in the United Kingdom
and also comprise an increasing proportion of notifications in the United States of America.®®'s” Therefore
maintenance of immunity in young adults, through the scheduled booster dose at age 1517 years, is also
important.
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Varicella-zoster virus infection

Varicella (chickenpox) is a highly contagious infection caused by the varicella-zoster virus (VZV). The average
incubation period is 14—15 days, and is followed by the appearance of a rash. About 5 per cent of cases
are subclinical. Acute varicella may be complicated by cerebellitis, aseptic meningitis, transverse myelitis,
thrombocytopenia and pneumonia.®

In unvaccinated populations, varicella is primarily a childhood illness with more than 90 per cent of the
population in temperate countries developing clinical or serological infection by adolescence.'® In Australia,
however, seropositivity was 83 per cent by age 10-14 years.'® Varicella is generally a benign, self-limiting
illness in children, but morbidity and mortality rates are higher in adults,'® at the extremes of ages, and in the
immunocompromised. ¢’

Herpes zoster (HZ) or shingles is a sporadic disease, caused by reactivation of latent VZV. It is usually
self-limiting and is characterised by severe dermatomal pain, often followed by post-herpetic neuralgia, which
can be chronic and debilitating in the elderly.'®? Although herpes zoster can occur at any age, most cases
occur after the age of 50 and incidence increases with age.'®® However, children infected in utero or those
who acquire varicella before the age of one year, and patients on immunosuppressive drugs or infected with
human immunodeficiency virus, are also at increased risk of herpes zoster.'64-166

Case definitions

Notifications

Varicella is not a nationally notifiable disease. Varicella and herpes zoster became notifiable in South
Australia in 2002.

Hospitalisations and deaths

The ICD-10-AM/ICD-10 code BO1 (varicella [chickenpox]) was used to identify varicella
hospitalisations and deaths. The ICD-10-AM/ICD-10 code B02 (zoster [shingles]) was used to identify
herpes zoster hospitalisations and deaths.

South Australian surveillance data

South Australian notification data were included in this report. Varicella and herpes zoster have been
notifiable diseases in South Australia since 2002. Clinical diagnoses of chickenpox or herpes zoster,
and laboratory diagnoses of varicella-zoster virus infection are considered confirmed cases for the
purposes of surveillance.

Secular trends in varicella and herpes zoster

Figure 33 shows that there are significantly more hospitalisations for herpes zoster than varicella. There were
3,318 hospitalisations (average annual hospitalisation rate 8.7 per 100,000) for varicella between 1 July 2000
and 30 June 2002 (Table 18). A median of 133 cases of varicella (range 84—193) was hospitalised per month
(Figure 33).

There were 9,161 hospitalisations (average annual hospitalisation rate 24 per 100,000 for all herpes zoster
and 10 per 100,000 for herpes zoster as a principal diagnosis) between 1 July 2000 and 30 June 2002 (Table
18). A median of 376 cases of herpes zoster (range 341-421) were hospitalised per month (Figure 33).

There was a definite indication of seasonality, with hospitalisations for varicella peaking in January and drop-
ping between February and March.
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Figure 33. Varicella and herpes zoster hospitalisations, Australia, July 1993 to June 2002,* by month
of admission
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* Hospitalisations where the month of admission was between 1 July 1993 and 30 June 2002.

Severe morbidity and mortality, varicella

For patients with an ICD-10-AM code for chickenpox 16,057 hospital bed days (average 8,028 per year) were
recorded. Of the 3,318 varicella hospitalisations, 2,247 (68%) had a principal diagnosis of varicella (average
annual rate 5.8 per 100,000) (Table 18). Complications arising from varicella infection were recorded for
1,109 hospitalisations (33%). Of all varicella hospitalisations, 107 (3.2%) were coded as having encephalitis
and 313 (9.4%) were coded as having pneumonitis (Table 19). Although most hospitalisations were in the
youngest age group, people 60 years and older had the longest median length of stay. There were 19 deaths
recorded with varicella as the underlying cause in the calendar years 2001-2002, 9 (43%) of them for people
60 years and older. The highest death rate was also recorded in people 60 years and older.

Table 18. Varicella hospitalisations and deaths, Australia, 2000 to 2002,* by age group

Age group Hospitalisations LOST per Deaths
(years) 2 years admission 2 years
(July 2000—June 2002) (days) (2001-2002)
n (" Rate* (" Median n Rate*

04 1,383 (951) 54.0 (37.1) 2 1 0.0
5-14 509 (341) 9.4 (6.3) 2 2 0.0
15-24 306 (223) 5.8 (4.2) 2 1 0.0
25-59 912 (629) 4.8 (3.3) & 6 0.0
60+ 208 (103) 3.2 (1.6) 9 9 0.1
All ages$ 3,318 (2,247) 8.6 (5.8) 2 19 0.0

* Hospitalisations where the month of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death
was recorded between 2001 and 2002.

LOS = length of stay in hospital.
Average annual age-specific rate per 100,000 population.

w +H —+

Includes cases with unknown ages.

Principal diagnosis (hospitalisations).
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Table 19. Indicators of severe morbidity* for hospitalised cases of varicella, Australia, 2000 to 2002,*
by age group

* Measured using National Hospital Morbidity data where the month of hospital separation
was between 1 July 2000 and 30 June 2002.

Age and sex distribution, varicella
The highest number and rate of varicella hospitalisations occurred in the youngest age groups, especially
the 0—4 years age group (Table 18, Figure 34). The overall male:female ratio of hospitalisations was 1.2:1.

However, this varied by age group, with males predominant in the younger and older age groups and females
predominant in the 20-34 year age group. The male:female ratio for deaths due to varicella was 1:0.46.

Figure 34. Varicella hospitalisation rates, Australia, July 2000 to June 2002, by age group and sex

HMales
E Females

* Hospitalisations where the month of admission was between 1 July 2000 and 30 June 2002.
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Geographical distribution, varicella

For the years 2000/2001-2001/2002 South Australia had the highest average annual hospitalisation rate
(Appendix 3).

South Australian surveillance data, varicella
Figure 35 shows the notifications of varicella by month from January 2002 to December 2003. There is a
clear seasonality in the reported incidence of varicella. A total of 1,342 cases were notified. Figure 36 shows

the notifications by gender. In the age group 0-9 years, males were slightly over-represented compared with
females.

Figure 35. Varicella notifications, South Australia, January 2002 to December 2003, by month of
onset

;

Figure 36. Varicella notifications, South Australia, January 2002 to December 2003 (based on date of
onset), by age group and sex
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Severe morbidity and mortality, herpes zoster

For patients with an ICD-10-AM code for herpes zoster 108,686 hospital bed days (average 54,343 per
year) were recorded. Of the 9,161 herpes zoster hospitalisations, 3,874 (42%) had a principal diagnosis of
HZ (average annual rate 10 per 100,000) (Table 20). Complications arising from HZ infection were recorded
for 4,383 hospitalisations (48%). Of all HZ hospitalisations, 80 (0.9%) were coded as having disseminated
HZ and 122 (1.3%) were coded as having multiple complications (Table 21). By far the greatest number of
hospitalisations were in the oldest age group, who also had the longest median length of stay. There were 30
deaths recorded with herpes zoster as the underlying cause in the calendar years 2001-2002, 28 (93%) of
them for people 60 years and older. The highest death rate was also recorded in people 60 years and older.

Age and sex distribution, herpes zoster
The highest number and rate of herpes zoster hospitalisations occurred in the oldest age groups, especially

in the over 60 years age group (Table 20). The overall male:female ratio for hospitalisations was 1:1.25. The
male:female ratio for deaths due to herpes zoster was 1:1.5.

Table 20. Herpes zoster hospitalisations and deaths, Australia, 2000 to 2002,* by age group

Age group Hospitalisations LOST per Deaths
(years) 2 years admission 2 years
(July 2000—June 2002) (days) (2001-2002)
n (" Rate* (" Median n Rate*

04 69 (47) 2.7 (1.8) 4 0 -
5-14 175 (132) 2.3 (2.5) & 0 -
15-24 117 (60) 2.2 (1.1) & 0 -
25-59 1,689 (765) 8.9 (4.1) 4 2 0.0
60+ 7,111 (2,870) 110.5 (44.6) 7 28 0.4
All ages$ 9,161 (3,874) 23.8 (10.0) 7 30 0.1

* Hospitalisations where the month of separation was between 1 July 2000 and 30 June 2002; deaths where the date of death
was recorded between 2001 and 2002.

LOS = length of stay in hospital.
Average annual age-specific rate per 100,000 population.

w +H —+

Includes cases with unknown ages.

Principal diagnosis (hospitalisations).

Table 21. Indicators of severe morbidity for hospitalised cases of herpes zoster, Australia, 2000 to
2002,* by age group

Age group Disseminated zoster Multiple complications
(years) of herpes zoster

n % total n % total
04 2 2.9 0 0.0
5-14 0 0.0 0 0.0
15-24 2 1.7 0 0.0
25-59 29 1.7 28 1.7
60+ 47 0.7 94 1.3
All ages 80 0.9 122 1.3

* Measured using National Hospital Morbidity data where the month of hospital separation
was between 1 July 2000 and 30 June 2002.
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Geographical distribution, herpes zoster

For the years 2001-2002, South Australia had the highest crude average annual hospitalisation rate for
herpes zoster, followed by Tasmania (Appendix 3).

South Australian surveillance data, herpes zoster
Figure 37 shows the notifications of herpes zoster by month from January 2002 to December 2003. A total of

812 cases were notified. Figure 38 shows the notifications by gender. From the age of 55 onward, there were
more female than male notifications. Females also predominated in the 5-9 year age group.

Figure 37. Herpes zoster notifications, South Australia, January 2002 to December 2003, by month of
onset

Figure 38. Herpes zoster notifications, South Australia, January 2002 to December 2003 (based on
date of onset), by age group and sex
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Comment

Hospitalisations for herpes zoster are more common than for varicella, even if only the principal diagnosis is
considered. In addition, the average length of stay for herpes zoster is five days longer than for varicella, so
that the burden of disease caused by severe herpes zoster is greater than that caused by severe varicella.

For varicella, the very young were most commonly hospitalised while the elderly had the longest length of
stay. In our data, 33 per cent of hospitalised cases had a recorded complication. A more detailed study found
that over 50 per cent of herpes zoster hospital episodes had a documented complication, the majority of which
were neurological.’®” In that study, 16 per cent had ophthalmic zoster, which is a serious complication because
it threatens vision.'®”

Varicella vaccine is included in the routine childhood vaccination schedule in Canada and the USA. In regions
of the USA where an active immunisation program for varicella is delivered and there is active disease sur-
veillance, the incidence of varicella has been noted to decline. This is evident in all age groups, and is most
marked among those aged 1—4 years.'®® Universal VZV vaccination was recommended at 18 months of age
in Australia in September 2003, making it important to have a good understanding of the local epidemiology
of disease at baseline.

Currently, VZV vaccine is recommended but not funded, so uptake remains low. If the vaccine is funded,
uptake will rise to high levels, in keeping with other funded vaccines. In 1952, Hope Simpson proposed the
hypothesis that exposure to varicella may boost immunity against HZ.'%° This question has not been addressed
in research studies again until recently, when its importance in relation to universal varicella vaccination has
become apparent. If exposure to wild varicella provides boosting and protection against activation of HZ,
universal infant varicella vaccination and the subsequent decline in wild varicella may result in an increase
in HZ incidence.”® There is increasing evidence that exposure to wild VZV does boost immunity to HZ, with
two recent observational studies showing lower rates of HZ in groups who are exposed to varicella."172
Mathematical modelling suggests that widespread infant VZV vaccination might result in a significant increase
in the incidence of HZ, affecting more than 50 per cent of people aged 10-50 years at the time of the introduc-
tion of vaccination, with the increase in HZ predicted to persist for over 40 years."® These predictions might
not be correct, particularly if vaccine efficacy is less than that suggested by clinical trial data. However, they
indicate the importance of baseline data and ongoing surveillance for herpes zoster in Australia, so that any
adverse trends can be detected early.

Without notification data, information about hospitalised cases is our only indicator of varicella and zoster mor-
bidity. The South Australian initiative to make VZV notifiable in 2001 is an important and useful step towards
developing adequate community surveillance for VZV. This allows us to look at the epidemiology of disease in
the community, rather than relying only on hospitalisation data. The South Australian data show no apparent
impact on the transmission of varicella by the availability of VZV vaccine on the private market. The gender-
specific and age-specific data from South Australia show a similar epidemiology to the hospitalised cases,
which indicates that if varicella-zoster remains a non-notifiable disease in other jurisdictions, hospitalisation
data will still provide a useful measure of trends in varicella and herpes zoster.
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4. Vaccination coverage

Australian Standard Vaccination Schedule 1998 to 2003

The Australian Standard Vaccination Schedule (ASVS) for children aged 0—6 years changed in the second half
of 1998 with the second dose of measles-mumps-rubella (MMR) vaccine (previously given at 12—13 years)
moved to four years. More changes were made in May 2000 with the introduction of a new ASVS with two
distinct paths for children born on or after 1 May 2000.4° For the immunisations at 2, 4, 6 and 12 months, two
options for the use of combination vaccines are recommended. The full schedule and changes to it are out-
lined in Table 22. Pathway 1 uses hepatitis B (Hep B) vaccine in combination with diphtheria-tetanus-acellular
pertussis (DTPa) vaccine, while Pathway 2 uses it in combination with Haemophilus influenzae type b (Hib)
vaccine. From May 2000, full vaccination at 12 months of age (first milestone) requires three doses of DTPa
and oral poliomyelitis (OPV) vaccines, and immunisation against Hib and hepatitis B. Full Hib immunisation at
12 months now requires two doses of PRP-OMP (Haemophilus influenzae type b polysaccharide conjugated
to the outer membrane protein of Neisseria meningitidis). Full hepatitis B immunisation at 12 months requires
either three doses of combined DTPa-hepatitis B (Pathway 1) or two doses of combined Hib-hepatitis B
vaccine (Pathway 2). The neonatal dose (scheduled for all newborns since May 2000) is not yet accounted
for in ACIR coverage estimates.

In the second year of life, a dose of MMR vaccine is scheduled at 12 months of age as well as booster
doses of DTPa (at 18 months) and Hib vaccine (at 12 months)—for Pathway 2 this Hib vaccine is given with
hepatitis B vaccine. However, the DTPa booster dose at 18 months of age was dropped from the schedule
in September 2003. In the sixth year of life, a second dose of MMR vaccine is scheduled as well as booster
doses of DTPa and OPV. In September 2003, the schedule was changed to include universal 7-valent con-
jugate pneumococcal vaccine at 2, 4 and 6 months of age, varicella-zoster vaccine at 18 months, inactivated
poliomyelitis vaccine in place of oral polio vaccine and meningococcal C conjugate vaccine at 12 months of
age.

Table 22. Australian Standard Vaccination Schedule 1998 to 2003 for children (see footnotes for year
of introduction on to schedule)

Age Vaccine

Birth Hep B *

2 months HepB T+ DTP T8 Hib + 1 OPV/IPV ** 7vPCV $

4 months Hep B T+ DTP T8 Hib + 1 OPV/IPV 7vPCV

6 months Hep B * DTP T8 OPV/IPV 7vPCV

12 months Hep B # Hib *1 MMR *t MenCCV
18 months DTP I VZV # 23vPPV i

4 years DTP I OPV/IPV MMR

* Monovalent hepatitis B vaccine from May 2000.

Acellular diphtheria-tetanus-pertussis/hepatitis B vaccine from May 2000 (Pathway 1).
Hib PRP-OMP/hep B from May 2000 (Pathway 2).

Acellular diphtheria-tetanus-pertussis vaccine from 1999.

w +H —+

I Acellular pertussis vaccines were generally used at 18 months and 4 years from 1998. The DTP booster dose at 18 months
of age was dropped from the schedule in September 2003.

1 Hib PRP-OMP (Pathway 1) from May 2000.

**  Oral poliomyelitis vaccine, inactivated poliomyelitis vaccine (in combination) from September 2003.

1t Measles-mumps-rubella vaccine.

It Varicella-zoster vaccine from September 2003.

§§ 7-valent pneumococcal vaccine universal from September 2003 (national program for high-risk children 2001).

[l 23-valent pneumococcal polysaccharide vaccine for Aboriginal and Torres Strait Islander children in high prevalence jurisdic-
tions only, from September 2003.

T Meningococcal C conjugate vaccine national program announced and added to schedule 2003.
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Vaccination coverage estimates from the ACIR 1996 to 2003

The methodology for calculating cohort-based vaccination coverage from the Australian Childhood
Immunisation Register (ACIR) was published with the first coverage estimates in 1998.4 Using this method,
a cohort of children is defined by date of birth in three-month groups, the first cohort being born between
1 January 1996 and 31 March 1996." The vaccination status of each cohort is assessed at the three key
milestones of 12 months, 24 months and six years of age. Coverage is measured several months after the
due date for completion of each milestone, to allow for delayed notification to the ACIR. To minimise duplicate
records, the cohort includes only children enrolled with Medicare.* It is assumed that notification of receipt
of a later vaccine dose implies receipt of earlier doses, even if no earlier vaccination is recorded (third dose
assumption).™

A child is now defined as ‘fully vaccinated’ at 12 months of age if he or she has received a third dose of DTPa
and poliomyelitis vaccine (oral or inactivated), a second or third dose of Hib vaccine (PRP-OMP), and either a
second or third dose of Hep B vaccine, depending on the pathway taken on the new schedule. ACIR coverage
estimates (using the third dose assumption) for the first vaccination milestone (the first three scheduled doses
of DTPa, OPV, Hib and, recently, two or three doses of Hep B and only two or three doses of Hib) have been
reported in Communicable Diseases Intelligence since 1998."7% The coverage for MMR has been reported in
Communicable Diseases Intelligence since 1998.'° Coverage for the third vaccination milestone at six years
of age has been reported in Communicable Diseases Intelligence since 2002."74

Trends in vaccination coverage estimates from the ACIR

Vaccines scheduled in the first year of life

The trends in childhood vaccination coverage in Australia for three doses of DTPa and OPV, and two or three
doses of Hib and Hep B assessed at one year, and for three or four doses of DTPa, two or three doses of
Hib and Hep B, three doses of OPV, and one dose of MMR assessed at two years of age, and for two doses
of MMR, five doses of DTPa, and four doses of OPV assessed at 6 years of age are shown in Figure 39.
Coverage was calculated for 28 consecutive three-month cohorts born from 1 January 1996 to 31 December
2002. For all vaccines due by one year of age, coverage estimates increased steadily from 75 per cent for
the first cohort, to 9 per cent by the 28th cohort, assessed on 31 December 2003. For all vaccines due by
two years of age, coverage estimates also increased steadily from 64 per cent for the first cohort to 91.5 per
cent by December 2003. Coverage estimates for all vaccines due by six years of age were first reported in
Communicable Diseases Intelligence in 2002, and have also increased steadily from 80.6 per cent in early
2002 to 83.5 per cent in late 2003.

Coverage estimates for the 12-month age group have, however, remained steady over the past two years,
fluctuating around the 90 per cent level. With up to 3 per cent of Australian parents not immunising their
children because they object to, disagree with, or are concerned about immunisation,'”® it will be difficult for
coverage estimates to exceed 95 per cent, especially as the reporting of immunisation encounters is still not
totally complete.

Differences between estimates of the proportion of children classified as fully vaccinated by State/Territory are
shown in Figure 40. Fully vaccinated coverage remained reasonably stable over the three-year assessment
period for all jurisdictions with almost all of them reaching the Immunise Australia Program target of 90 per
cent coverage for the first milestone vaccines. Coverage in the Northern Territory and the Australian Capital
Territory fluctuated noticeably over the whole period. Significant changes in coverage in jurisdictions like the
Northern Territory and the Australian Capital Territory, which have relatively small populations, are likely to be
the result of small numbers of unimmunised children having large impacts on the coverage percentages.

The trends in childhood vaccination coverage in Australia for individual vaccines (DTPa, OPV, Hib and Hep B
assessed at one year) are shown in Figure 41, calculated for 12 consecutive three-month cohorts born from
1 January 2000 to 31 December 2002. Coverage estimates for all vaccines remained stable throughout the
2001 to 2003 period, hovering around the 9 per cent to 95 per cent mark. Coverage for the Hib and Hep B
vaccines is greater than for DTPa and OPV due to the change in the immunisation schedule in mid-2000, and
the subsequent change in the algorithm used to calculate coverage at 12 months of age, where a record of
two or three doses of Hib and Hep B on the ACIR is enough for a child to be considered fully immunised.
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Figure 39. Trends in vaccination coverage estimates from the Australian Childhood Immunisation
Register for 1, 2 and 6 year olds*
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Source: Australian Childhood Immunisation Register.

*

By 3-month birth cohorts born between 1 January 1996 and 31 December 2002. Coverage
assessment date was 12 months, 24 months or 6 years after the last birth date of each cohort.

Figure 40. Trends in vaccination coverage estimates by jurisdiction: children ‘fully vaccinated’ at the
age of 1 year*

Source: Australian Childhood Immunisation Register.

* By 3-month birth cohorts born between 1 January 2000 and 31 December 2002.
Coverage assessment date was 12 months after the last birth date of each cohort.

CDI Vol 28 Supplement No 2 2004 S71



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

Figure 41. Trends in vaccination coverage estimates for individual vaccines: children vaccinated for
3 doses of DTP, OPV, Hib and Hep B at the age of 1 year*

Source: Australian Childhood Immunisation Register.

* By 3-month birth cohorts born between 1 January 2000 and 31 December 2002. Coverage
assessment date was 12 months after the last birth date of each cohort.

Figure 42 presents a map of immunisation coverage at 12 months of age in Australia by Australian Bureau of
Statistics (ABS) Statistical Subdivision. The map demonstrates that, whilst coverage is greater than 90 per
cent in almost all jurisdictions, there exist a significant number of areas within jurisdictions that have low levels
of coverage, below 90 per cent, and even below 85 per cent in a few areas such as the Northern Rivers area
of New South Wales.

Figure 42. Immunisation coverage for ‘fully immunised’ at 12 months of age, Australia, December 2003
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Vaccines scheduled in the second year of life

Differences between estimates of the proportion of children classified as fully vaccinated at two years of
age by State/Territory are shown in Figure 43. Fully vaccinated coverage at two years of age for consecu-
tive cohorts increased steadily over the three-year assessment period for all jurisdictions without significant
variation between the jurisdictions. In early 2001, only one jurisdiction had reached the 90 per cent coverage
target—Tasmania with 90.3 per cent coverage. But by the end of 2003, coverage at two years of age was
greater than 90 per cent in all jurisdictions except for the Australian Capital Territory (88.4%), and almost 94
per cent in the Northern Territory.

Figure 43. Trends in vaccination coverage estimates, by jurisdiction: children ‘fully vaccinated’ for 4
doses of DTPa and Hib, 3 doses of OPV and 1 dose of MMR at the age of 2 years*
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Coverage assessment date for each cohort

Source: Australian Childhood Immunisation Register.

* By 3-month birth cohorts born between 1 January 1999 and 31 December 2001.
Coverage assessment date was 24 months after the last birth date of each cohort.

The trends in childhood vaccination coverage in Australia for individual vaccines (DTPa, OPV and MMR
assessed at two years) are shown in Figure 44, calculated for 12 consecutive three-month cohorts born from
1 January 1999 to 31 December 2001. Coverage for MMR and OPV was higher than coverage for DTPa
and remained steady across the whole period, hovering around 93 per cent with very little change. However,
coverage for DTPa at two years of age increased significantly in mid-2003 due to the removal of the fourth
dose of DTPa (due at 18 months) from the immunisation schedule from the September 2003 quarter onwards.
The coverage assessment for the 24-month cohort now excludes the requirement for the 18-month dose of
DTPa. Coverage for this cohort now looks for a third or a fourth dose of diphtheria, tetanus and pertussis
vaccine. Prior to the change, the 24-month cohort assessment looked for the fourth dose only.
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Figure 44. Trends in vaccination coverage estimates for individual vaccines: children vaccinated for
4 doses of DTP, 3 doses of OPV and 1 dose of MMR at the age of 2 years*

Source: Australian Childhood Immunisation Register.

* By 3-month birth cohorts born between 1 January 1999 and 31 December 2001.
Coverage assessment date was 24 months after the last birth date of each cohort.

Figure 45 presents a map of immunisation coverage at 24 months of age in Australia by Australian Bureau
of Statistics (ABS) Statistical Subdivision. The map demonstrates (as did Figure 42) that, whilst coverage
approaches 90 per cent in most jurisdictions, there exist a large number of smaller areas within jurisdictions
that have low levels of coverage, some as low as 70 per cent to 75 per cent, such as regional areas in Western
Australia and the Northern Territory.

Figure 45. Immunisation coverage for ‘fully immunised’ at 24 months of age, Australia, December 2003
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Vaccines given at 4-5 years of age

Coverage estimates for 4-5 year olds were not reported by the ACIR until early 2002, so there are only
two years of coverage data for this age group. Differences between estimates of the proportion of children
classified as fully vaccinated by six years of age by State/Territory are shown in Figure 46. Fully vaccinated
coverage increased only slightly over the two year assessment period for all jurisdictions, with some jurisdic-
tions experiencing a greater increase than others. However, coverage at six years of age remained below 85
per cent for all jurisdictions except Victoria across the whole time period.

Figure 46. Trends in vaccination coverage estimates, by jurisdiction: children ‘fully vaccinated’ for 5
doses of DTP, 4 doses of OPV and 2 doses of MMR at the age of 6 years*
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Source: Australian Childhood Immunisation Register.

* By 3-month birth cohorts born between 1 January 1996 and 31 December 1997.
Coverage assessment date was 72 months after the last birth date of each cohort.

The trends in childhood vaccination coverage in Australia for individual vaccines (DTPa, OPV, and MMR
assessed at six years) are shown in Figure 47, calculated for eight consecutive three-month cohorts born from
1 January 1996 to 31 December 1997. Coverage for DTPa and OPV was marginally higher than coverage for
MMR, and coverage for all three vaccines remained steady across the whole period hovering around 82 per
cent to 85 per cent with very little change.

Comment

Estimates of vaccination coverage in Australia for all jurisdictions have increased steadily since the ACIR
commenced in 1996 but in recent years have reached a plateau. There have been increases in coverage
for one year olds, two year olds and six year olds, with fully immunised coverage for one and two year olds
reaching the Immunise Australia Program target of 90 per cent coverage for the first and second milestone
vaccines.

The ACIR is now likely to be close to its maximal achievable performance following the impact of the General
Practitioner Immunisation Incentive Scheme, parental incentives and data cleaning initiatives. Mechanisms
aimed at further improving notification of immunisations to the ACIR by general practitioners and other provid-
ers need to be considered. The functionality of the Medicare database would be enhanced if greater currency
of address details could be achieved.
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Figure 47. Trends in vaccination coverage estimates for individual vaccines: children vaccinated for
5 doses of DTP, 4 doses of OPV and 2 doses of MMR at the age of 6 years*
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Source: Australian Childhood Immunisation Register.

* By 3-month birth cohorts born between 1 January 1996 and 31 December 1997.
Coverage assessment date was 72 months after the last birth date of each cohort.

Limitations of the ACIR database, related to reliance on provider notification and the currency of Medicare
registration, mean that official estimates of coverage are unlikely to rise significantly above current levels,
unless mechanisms are put in place to further improve notification to the ACIR. Increases in actual coverage
will also be difficult to achieve from this point, as there are probably 2 per cent to 3 per cent of parents who
are opposed to immunisation.

To maintain the current high levels and to achieve further increases in coverage, efforts need to be directed
at improving reporting by providers (and subsequent data cleaning), and at immunisation of the small group
of children now not up to date with their immunisations. The latter will require carefully targeted initiatives,
which may include efforts to further improve access to services for disadvantaged groups as well as specific
educational initiatives for those parents and providers concerned about contraindications to immunisation.

In addition, there are several national, publicly funded, targeted immunisation programs for which systemati-
cally collected data on vaccine coverage are not currently available. These include hepatitis B vaccine for
adolescents, dTpa vaccine for adolescents, MMR vaccine for 18-30 year olds, influenza and pneumococcal
vaccines for Aboriginal and Torres Strait Islander persons over 50 years of age, and influenza vaccine for
persons over the age of 64 years. While data are available from surveys in local subpopulations® or national
special purpose surveys'’® for three of these programs, lack of widely applicable data inhibits planning and
evaluation at the regional and national levels. As the number and scope of immunisation programs increases,
extension of the ACIR to collect data for some or all of the other age groups targeted by vaccines merits active
consideration.
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5. Discussion
Changes in vaccination practice

The years 2001 to 2002 have been a period of consolidation in immunisation practice and coverage in Australia,
following the implementation of the new vaccination schedule in mid-2000. There has been continuing evi-
dence of the effectiveness of immunisation strategies undertaken in the late 1990s, such as the Measles
Control Campaign in 1998 and the introduction of a fourth dose of pertussis-containing vaccine in 1995, as
well as improvements in vaccination coverage. In December 2000 the Australian Childhood Immunisation
Register (ACIR) documented the fact that the 90 per cent coverage target for immunisation of 12 month olds
had been achieved for the first time. This has been maintained and exceeded following the introduction of the
new schedule through to the end of 2003.

These vaccine policy and program changes represent a large investment in public health, which is set to
further increase in coming years, with increasingly expensive new vaccines and the increasing cost of all the
supporting pillars of immunisation in Australia. Like other industrialised countries, Australia faces the dual
challenges of maintaining both high immunisation coverage and public confidence in immunisation, while
implementing increasingly complex decisions about the introduction of new vaccines for both children and
adults. Although the full evaluation of the impact of current programs, and prioritisation and planning for future
programs, require more detailed and precise data, the multiple data sources (notifications, hospitalisations
and mortality) contained in this report provide an ongoing picture of progress across the spectrum of Australian
immunisation activity.

Current and comparative morbidity from vaccine preventable diseases

A summary of the relative morbidity and mortality due to the diseases covered in the four years prior to the
current report (1996 to 2000) is shown in Table 23 and for the two years 2001 to 2002 in Table 24. While the
limitations of notification, hospitalisation and death data should be borne in mind (see Chapter 2), and may
be especially evident for rare diseases or diseases which lack a specific diagnostic test, together these data
provide an informative overview of trends in the burden of vaccine preventable diseases in Australia over the
past several years.

In children under five years of age (the main target of the current childhood program), ongoing reduc-
tions in relative disease burden have continued in 2001 and 2002. Among diseases currently targeted by
immunisation, hospitalisations due to measles, rubella, mumps and Hib disease have all decreased sub-
stantially. Hospitalisations due to pertussis continue to be a significant burden in young infants. Influenza,
pertussis, varicella, pneumococcal disease and meningococcal disease accounted for the largest numbers of
hospitalisations in those under the age of five years. Outside this age group, the three most common causes
of hospitalisation also included influenza and varicella, but zoster was the third most common recorded cause.
By contrast with the hospitalisation data, the most prominent causes of death in all age groups were influenza
and meningococcal disease. The implications of these data are discussed below, first with respect to vaccines
included in the Australian Standard Vaccination Schedule (ASVS) during the review period and second with
respect to vaccines available in Australia but not included in the ASVS up to the end of 2002.
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Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

Diseases on the Australian Standard Vaccination Schedule in 2001-2002
Measles

During 2001-2002 measles notifications and hospitalisations continued their decline to record lows, reflecting
the success of the Measles Control Campaign and ongoing high childhood vaccine coverage with measles-
mumps-rubella (MMR) vaccine. Continued high childhood vaccine coverage for two doses of MMR vaccine
will be required to maintain this status. Evaluation of the young adult MMR vaccination campaign of 2001 will
help decide whether further initiatives targeting this relatively susceptible group are required. In the face of
declining public familiarity with measles, due to its successful control through immunisation, Australia needs
to maintain good communication strategies to emphasise first the benefits of measles control and second the
lack of evidence to support concerns about adverse effects. The most prominent of the latter is the purported
link between MMR vaccine and neurodevelopmental disorders which, despite now well-defined evidence to
counter it,"” continues to cause suboptimal uptake of MMR vaccine in England.'”®

Rubella and mumps

Like measles, rubella and mumps notifications and hospitalisations have continued to decline to record lows
in 2001-2002, reflecting improvements in coverage with MMR vaccine in Australia. Laboratory confirma-
tion of cases is increasingly important as these diseases become rare. Vigilance for cases in young adults,
and particularly in ensuring rubella immunity in women of childbearing age (especially those not born in
Australia), is required. Although mass adult vaccination campaigns have been successfully implemented in
some countries, any additional initiative in Australia will be difficult to implement and will require innovative
approaches. 4

Hib disease

The virtual disappearance of invasive Hib disease among children less than five years old has been the
greatest success story for vaccination in the past decade. In the two years covered by this review period,
there has been a further 20—25 per cent reduction in the average annual notification and hospitalisation rates
of Hib disease in 0—4 year olds, with invasive Hib disease and deaths becoming a rarity. Laboratory confirma-
tion is increasingly important, now that Hib disease is rare, as the relative incidence of non-type b invasive
Haemophilus influenzae becomes greater. The recent resurgence of Hib disease in both children and adults
in the United Kingdom exemplifies this, and most likely reflects their different childhood schedule, with no
booster dose after six months of age and progressive decrease of herd immunity. 79180

Pertussis

Of the diseases with well-established vaccination programs, pertussis again stands out, as in the previous
review period, as causing the greatest morbidity in 2001-2002, when epidemics occurred in several regions
of Australia. Most infection occurs in those too young to be immunised' and in adolescents and adults
whose vaccine or infection induced immunity has waned over time. There is good epidemiological evidence
of the benefit of the addition of the preschool booster dose in late 1994, with a subsequent decline in national
notifications in older children.’?" The recent availability of pertussis vaccines suitable for adolescents and
adults promises to improve our ability to control pertussis. Immunisation should reduce the spread of pertussis
by adolescents (who currently have the highest rates of notification) and provide protection against pertussis
to adults who have contact with infants too young to be immunised. In September 2003, a booster dose of
dTpa vaccine was substituted for DT vaccine in the ASVS at age 15-17 years and the 18-month booster was
discontinued. Current recommendations also encourage dTpa vaccination for prospective and recent parents
and for adults working with young children.*® These recommendations will require careful implementation
strategies in order to achieve reasonable uptake: in the interim, research into neonatal pertussis vaccination
strategies will continue.

Influenza

Inactivated influenza vaccines have been provided free of charge annually to all people 65 years of age and
over since 1999, except in Victoria where funding was made available in 1998. This makes influenza vaccine
a large, recurrent and therefore costly part of the overall immunisation program. The data presented in this
report, although minimal estimates of influenza cases, indicate that the disease burden from influenza is also
large, with the highest number of hospitalisations and bed days, both for children under five years of age and
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for older age groups. Influenza notifications commenced nationally in 2001 for laboratory-confirmed cases
and, although a gross underestimate of disease burden, will provide useful information about relative size of
influenza seasons, circulating influenza strains and changes in age distribution consequent upon vaccination.
However, caution in interpretation of these data is required due to differential rates of testing among jurisdic-
tions and age groups. Influenza was the underlying cause of death more frequently than any other disease
under review, especially in the elderly, with 84 per cent of deaths attributed to influenza in people over 60
years of age. The high disease burden from influenza among young children (Tables 23 and 24) is similar to
that described in the United States of America,®” where universal childhood influenza vaccination has recently
been recommended for infants aged 6—23 months.

Hepatitis B

Although vaccines against hepatitis B first became available in 1982, and have been used consistently in
high-risk groups since then, they were not included in the ASVS until 2000, with the exception of the Northern
Territory which has had routine vaccination since 1990. The long incubation of hepatitis B infection means
that the impact of infant immunisation takes many years to become evident. The national notification rate of
acute hepatitis B infection peaked in 2001. During the review period notification rates were highest in those
aged 15-24 years and hospitalisation rates were highest in those aged 25-29 years. A national serosurvey of
samples from 1996-1999 of 1-59 year olds found that only 29 per cent of subjects had evidence of vaccine-
induced immunity to hepatitis B.5¢ In addition to childhood vaccination, there is an ongoing need to promote
hepatitis B immunisation for groups at high risk of acquisition of infection, including prisoners, men who have
sex with men and injecting drug users.

Rare vaccine preventable diseases (tetanus, diphtheria and poliomyelitis)

Cases of tetanus continue to occur, despite tetanus toxoid being available for more than 60 years. However,
tetanus has become a disease of older adults, reinforcing the need for vigilance in assessing tetanus immu-
nity when older adults present for treatment of tetanus-prone injuries and for ensuring implementation of the
ADT booster dose recommended at 50 years of age. In 2001 a cutaneous case of diphtheria was notified,
the first case since 1992, but acquired overseas. There is an ongoing risk of the importation of diphtheria
into Australia from regions where diphtheria is not well controlled, reinforcing the need for ensuring adequate
immunisation across all age groups, especially amongst travellers. A travel-related acquisition of diphtheria
was recently reported in an unimmunised child in New Zealand.'®' Australia and the Western Pacific region
have been declared polio free,™' but high vaccination coverage and continued active surveillance for acute
flaccid paralysis will be required until global certification is achieved.

Vaccine preventable diseases not on the Australian Standard Vaccination Schedule
in 2001-2002

Varicella zoster

Currently, only South Australia has made varicella zoster a notifiable disease. Zoster hospitalisation data
are presented for the first time in this report and demonstrate that, as measured by hospitalisation codes,
the burden of zoster is higher than varicella in Australia. For varicella, the very young were most commonly
hospitalised while the elderly had the longest length of stay. Should the 2003 recommendation for the use of
varicella vaccine in Australian infants at the age of 18 months be fully funded and achieve coverage compa-
rable to other vaccines on the ACIR, significant improvements to routinely available surveillance of these two
conditions will be required.

Pneumococcal disease

Notification of invasive pneumococcal disease (IPD) was instituted nationally in 2001, and implemented in
full in 2002, together with the introduction of conjugate pneumococcal vaccine for high-risk children. Two
national reports on IPD have been published, for 200182 and 2002,'®® and these notification data illustrate
the underestimation of IPD from hospitalisation data, with the exception of pneumococcal meningitis. Thus,
for bacteraemic disease, these ongoing national reports, with serotype data, will be crucial in evaluating the
impact of pneumococcal vaccine programs in children and in Indigenous and elderly adults, as both the con-
jugate and polysaccharide vaccines cover only a proportion of the serotypes associated with pneumococcal
disease. The success of the conjugate pneumococcal program for children under the age of two years in
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the United States of America, with significant reductions in diseases among older age groups due to herd
immunity, have given an important lead for the impact to be expected in Australia when universal conjugate
pneumococcal vaccination commences in January, 2005.%

Meningococcal disease

Meningococcal disease ranked behind zoster, invasive pneumococcal disease, influenza and varicella in
terms of total hospital bed days in 2001-2002. It accounted for the highest number of childhood and adult
deaths (although the deaths attributable to influenza in adults are grossly underestimated from death certifi-
cate coding.) However, only a small proportion of meningococcal disease (that due to serogroups A, C, W135
and Y) is vaccine-preventable, with a range from 10 per cent to 40 per cent depending on age group and
region.'%-1% A protein conjugate vaccine protective against serogroup C meningococcal disease has been
available in Australia since the beginning of 2002. It was funded for all children aged 1-18 years in 2002, with
a dose at 12 months of age becoming part of the National Immunisation Program from 2003. These vaccines
have been used in a universal program for children two months to 18 years of age in the United Kingdom,
with dramatic reductions in cases and deaths due to serogroup C, compared with age groups not targeted for
vaccination.'® Australia has an incidence of meningococcal disease (overall and due to type C meningococci)
which is intermediate between the high rates seen in the United Kingdom'® and the rates of 1 per 100,000
population or less generally seen in North America.'®® Vaccines effective against serogroup B meningococci
are under development but must be tailored to specific subtypes. The subtype of serogroup B meningococcal
disease currently causing a prolonged epidemic in Auckland, New Zealand,'® although present in Australia,
is a much lower proportion of B serotypes than in New Zealand and has not been responsible for any disease
outbreaks to date.

Hepatitis A

There was a decline in hepatitis A rates in 2001-2002 following peaks in total hepatitis cases during the
1990s. The epidemiology of hepatitis A differs significantly for the Indigenous population, where it is endemic
and is acquired primarily in early childhood, compared with the non-Indigenous population. An immunisation
program targeting Indigenous children aged 18 months to six years living in north Queensland commenced
in 1999, following cases of severe disease due to hepatitis A and day-care outbreaks. Data indicate that this
program has had a significant impact on reducing hepatitis A in both Indigenous and non-Indigenous people
in North Queensland.®

Vaccine preventable disease notification rates compared with other
industrialised countries

The most recent notification rates for the five most frequently occurring vaccine preventable diseases com-
pared with the rates in New Zealand, the USA, Canada and England, are shown in Table 25. Notifications of
invasive Hib disease were low in all countries, reflecting the excellent results of Hib vaccination programs,
although starting to show an increase in cases in the United Kingdom which now has a rate higher than
Australia. Australia has moved closer to the situation in North America with respect to measles eradication,
with notification rates decreasing from 1.7 in 1998 to 0.2 per 100,000 in 2002. Pertussis notification rates
in Australia remain higher than in the other countries shown in Table 25. Comparisons with other countries
are difficult because of differences in notification case definitions and particularly the ready availability of
serology and compulsory laboratory notification in Australia. Nevertheless, it is likely that Australia still has a
comparatively high pertussis disease burden, as reflected in hospitalisations.

Future surveillance priorities

For this biennial report, access to and the scope of the data available from the Australian Institute of Health
and Welfare (AIHW) National Hospital Morbidity Database and Causes of Death Collection have been
enhanced by NCIRS’ relationship with the AIHW as a collaborating centre. On the National Notifiable Diseases
Surveillance System (NNDSS) database some additional important fields, such as laboratory confirmation and
immunisation status, are becoming available through enhanced surveillance initiatives. The Communicable
Diseases Network Australia has recently revised case definitions, including those for vaccine preventable
diseases, which will provide increasing consistency to notification data. Increasing requirements for the labo-
ratory confirmation of diseases that have become rare due to the success of immunisation (e.g. Hib disease,
measles, mumps and rubella) should provide increasing confidence in notification data. The recent additions
of varicella, meningococcal C and pneumococcal conjugate vaccines to the ASVS in 2003 make close moni-
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Table 25. Most recent* notification rates per 100,000 population for frequently notified vaccine
preventable diseases, by country of residence

Disease Australia New Zealand"’ USA™ Canada'® England/
Wales'®
Hib disease 0.2 0.2 0.6 0.1 0.5
Measles 0.2 1.8 <0.05 0.7 6.1 (0.6)"
Mumps 0.4 1.3 0.1 0.3 3.8 (0.9)
Pertussis 28.3 243 3.5 16.1 1.7
Rubella 1.3 0.8 <0.05 0.1 3.2 (0.1)8

*

Australia 2002; New Zealand 2004; USA 2002; Canada 2000; England/Wales 2002.
Incidence corrected for proportion serologically confirmed = 10%.

Incidence corrected for proportion serologically confirmed = 25%.

w +H —+

Incidence corrected for proportion serologically confirmed = 4%.

toring of the impact of these vaccination programs critical. Although enhanced laboratory surveillance is in
place for meningococcal and pneumococcal disease, additional mechanisms at minimum increased sentinel
surveillance sites for both varicella and zoster will be needed should varicella vaccination increase above the
present low rate. The United Kingdom experience with Hib disease resurgence highlights the importance of
investing in high quality surveillance in the long term.

Future vaccination priorities

Table 24 provides a number of measures of morbidity for comparison of disease burden relevant to cur-
rent general or targeted programs as well as potential future vaccination programs. For most vaccine pre-
ventable diseases, the notification and hospitalisation rates are highest in children under five years of age.
Immunisation programs targeting this age group are probably nearing their highest practically achievable
targets, as measured by the Australian Childhood Immunisation Register and supported by a range of parent
and provider incentives.#17519%0.191 For other vaccine preventable diseases there is either a greater disease
burden in older age groups, such as hepatitis A and B, pertussis (although rates in infants remain high) and
tetanus, or important secondary age peaks such as 20—-29 years for measles and mumps and in young adults
for meningococcal disease.

With respect to immunisation programs targeting diseases currently included in the ASVS, measles and
pertussis in young adults and adolescents, respectively, stand out as priorities. Australia has so far not invested
significantly in vaccination programs in older adolescents and young adults, other than the relatively passive
approach adopted for the promotion of MMR vaccine to 18-30 year olds. However, school-based delivery of
conjugate meningococcal C vaccine is now in place nationally, so the potential for ongoing programs has been
established. Delivery of vaccines such as MMR to the 18-30 year old age group is difficult to implement and it
is likely that this age group will represent an ongoing challenge for measles, mumps and rubella control over
the next five years. Approaches to adolescent pertussis must have the twin focus of morbidity in adolescents
themselves and projected impact on disease transmission to infants. The 2003 addition to the ASVS of dTpa
for adolescents in Australia has the potential to provide an international lead in pertussis control, as long
as high coverage can be achieved. Australia, along with other industrialised countries, is now entering an
era when the increasing array of new vaccines will have less easily defined benefits and greater costs than
programs to date. In the near future it is likely that vaccines against diseases such as human papillomavirus
and rotavirus will become available. Careful evaluation of the additional benefits of new programs as well
as continued efforts to maintain current programs will be required to sustain the success of immunisation in
Australia over the first decade of the 21st Century.

CDI Vol 28 Supplement No 2 2004 S83



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

References

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

S84

Mclintyre P, Amin J, Gidding H, et al. Vaccine preventable diseases and vaccination coverage in Australia, 1993—
1998. Canberra: Commonwealth Department of Health and Aged Care; 2000. http://www.health.gov.au/internet/
wems/Publishing.nsf/Content/health-pubhlth-publicat-document-cdi-vpd93_98-cnt.htm/$FILE/vpd93 98.pdf (accessed 14
October 2004).

Mclintyre P, Gidding H, Gilmour R, et al. Vaccine preventable diseases and vaccination coverage in Australia, 1999
to 2000. Communicable Diseases Intelligence 2002;Suppl:1-111. http://www.health.gov.au/internet/wcms/Publishing.

nsf/Content/cda-pubs-cdi-2002-cdi26suppl-vpd99 _00.htm/$FILE/vpd99_00.pdf (accessed 14 October 2004).

Gidding HF, Burgess MA, Kempe AE. A short history of vaccination in Australia [erratum appears in Med J Aust
2001 Mar 5;174(5):260] Medical Journal of Australia 2001;174:37—40.

Hull BP, Mcintyre PB, Heath TC, Sayer GP. Measuring immunisation coverage in Australia. A review of the Australian
Childhood Immunisation Register. Australian Family Physician 1999;28:55—60.

Australian Government Immunise Australia Program. The Seven Point Plan. http://www.health.gov.au:80/pubhlth/
strateg/immunis/7point.htm (accessed 19 March 2002).

Samaan G, Roche P, Spencer J, National Tuberculosis Advisory Committee for the Communicable Diseases Network
Australia. Tuberculosis notifications in Australia, 2002. Communicable Diseases Intelligence 2003;27:449-58.

Public Health Committee, NHMRC. Surveillance case definitions. Canberra: AGPS; 1994.
Blumer C, Roche P, Spencer J, et al. Australia’s notifiable diseases status, 2001: annual report of the National
Notifiable Diseases Surveillance System [erratum appears in Commun Dis Intell 2003;27(2):284]. Communicable

Diseases Intelligence 2003;27:1-78.

Yohannes K, Roche P, Blumer C, et al. Australia’s notifiable diseases status, 2002: annual report of the National
Notifiable Diseases Surveillance System. Communicable Diseases Intelligence 2004;28:6-68.

Australian Institute of Health and Welfare. Australia’s health 2004. Cat. No. AUS-44. Canberra: AIHW; 2004.

O’Brien ED, Sam GA, Mead C. Methodology for measuring Australia’s childhood immunisation coverage. Communicable
Diseases Intelligence 1998;22:36—7.

Maclintyre CR, Ackland MJ, Chandraraj EJ, Pilla JE. Accuracy of ICD-9-CM codes in hospital morbidity data, Victoria:
implications for public health research. Australian & New Zealand Journal of Public Health 1997;21:477-82.

Lister S, Mclintyre PB, Burgess MA, O’Brien ED. Immunisation coverage in Australian children: a systematic review
1990-1998. Communicable Diseases Intelligence 1999;23:145-70.

Hull BP, Lawrence GL, Macintyre CR, Mclintyre PB. Immunisation coverage in Australia corrected for under-
reporting to the Australian Childhood Immunisation Register. Australian & New Zealand Journal of Public Health
2003;27:533-8.

Plotkin SA, Orenstein WA, editors. Vaccines. 3rd ed. Philadelphia: WB Saunders; 1999.

Chin J, editor. Control of communicable diseases manual. 17th ed. Washington DC: American Public Health
Association; 2000.

Centre for Disease Control Northern Territory. Guidelines for the control of diphtheria in the Northern Territory.
Northern Territory Government Department of Health and Community Services; 2004. http://www.nt.gov.au/health/

cdc/treatment_protocol/dipthteria.pdf (accessed 14 October 2004).

Gidding HF, Burgess MA, Gilbert GL. Diphtheria in Australia, recent trends and future prevention strategies.
Communicable Diseases Intelligence 2000;24:165-7.

CDI Vol 28 SupplementNo2 2004



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

CDI

de Benoist AC, White JM, Efstratiou A, et al. Imported cutaneous diphtheria, United Kingdom. Emerging Infectious
Diseases 2004;10:511-3.

Tharmaphornpilas P, Yoocharoan P, Prempree P, et al. Diphtheria in Thailand in the 1990s. Journal of Infectious
Diseases 2001;184:1035—-40.

Galazka A. The changing epidemiology of diphtheria in the vaccine era. Journal of Infectious Diseases 2000;181
Suppl 1:52-9.

Edmunds WJ, Pebody RG, Aggerback H, et al. The sero-epidemiology of diphtheria in Western Europe. ESEN
Project. European Sero-Epidemiology Network [erratum appears in Epidemiol Infect 2001 Apr;126(2):331].
Epidemiology & Infection 2000;125:113-25.

Kruszon-Moran DM, McQuillan GM, Chu SY. Tetanus and diphtheria immunity among females in the United States:
are recommendations being followed? American Journal of Obstetrics & Gynecology 2004;190:1070-6.

World Health Organization — Vaccines, Immunization and Biologicals. Diphtheria reported cases. 2004. http://www.
who.int/vaccines/globalsummary/timeseries/tsincidencedip.htm (accessed 6 July 2004).

Centers for Disease Control and Prevention. Update: diphtheria epidemic—Newly Independent States of the Former
Soviet Union, January 1995-March 1996. MMWR — Morbidity & Mortality Weekly Report 1996;45:693-7.

Koo W, Oley C, Munro R, Tomlinson P. Systemic Haemophilus influenzae infection in childhood. Medical Journal
of Australia 1982;2:77-80.

Mclintyre PB, Leeder SR, Irwig LM. Invasive Haemophilus influenzae type b disease in Sydney children 1985-1987:
a population-based study. Medical Journal of Australia 1991;154:832—7.

Gilbert GL, Clements DA, Broughton SJ. Haemophilus influenzae type b infections in Victoria, Australia, 1985 to
1987. Pediatric Infectious Disease Journal 1990;9:252-7.

McGregor AR, Bell JM, Abdool IM, Collignon PJ. Invasive Haemophilus influenzae infection in the Australian Capital
Territory region. Medical Journal of Australia 1992;156:569—72.

Hanna J. The epidemiology and prevention of Haemophilus influenzae infections in Australian aboriginal children.
Journal of Paediatrics & Child Health 1992;28:354—61.

O’Grady K-A, Counahan M, Birbilis E, Tallis G, editors. Surveillance of notifiable infectious diseases in Victoria,
2002. Melbourne: Victorian Department of Human Services; 2003.

Olowokure B, Hawker J, Blair I, Spencer N. Decrease in effectiveness of routine surveillance of Haemophilus
influenzae disease after introduction of conjugate vaccine: comparison of routine reporting with active surveillance
system. British Medical Journal 2000;321:731-2.

Communicable Diseases Network Australia. Australian national notifiable diseases list and case definitions. Version
1, 1 January 2004. Canberra: Australian Government Department of Health and Ageing; 2004. http://www.cda.gov.
au/surveil/nndss/dislist.ntm#casedefs (accessed 13 July 2004).

Hanna JN. Impact of Haemophilus influenzae type b (Hib) vaccination on Hib meningitis in children in Far North
Queensland, 1989 to 2003. Communicable Diseases Intelligence 2004;28:255-7.

Heath PT, Booy R, Azzopardi HJ, et al. Non-type b Haemophilus influenzae disease: clinical and epidemiologic
characteristics in the Haemophilus influenzae type b vaccine era. Pediatric Infectious Disease Journal 2001;20:300—

5.

Mayo-Smith MF, Spinale JW, Donskey CJ, et al. Acute epiglottitis: an 18-year experience in Rhode Island. Chest
1995;108:1640-7.

Wong EY, Berkowitz RG. Acute epiglottitis in adults: the Royal Melbourne Hospital experience. Australian and New
Zealand Journal of Surgery 2001;71:740-3.

Vol 28 Supplement No 2 2004 S85



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

S86

Frantz TD, Rasgon BM, Quesenberry CP, Jr. Acute epiglottitis in adults: analysis of 129 cases. Journal of the
American Medical Association 1994;272:1358-60.

Wood N, Menzies R, Mcintyre P. Epiglottitis in Sydney before and after the introduction of vaccination against
Haemophilus influenzae type b (Hib) disease [poster presentation]. Canberra: Royal Australasian College of

Physicians Annual Scientific Meeting, 17-19 May 2004.

Tanner K, Fitzsimmons G, Carrol ED, Flood TJ, Clark JE. Haemophilus influenzae type b epiglottitis as a cause of
acute upper airways obstruction in children. British Medical Journal 2002;325:1099-100.

Garner D, Weston V. Effectiveness of vaccination for Haemophilus influenzae type b. Lancet 2003;361:395-6.

McVernon J, Moxon R, Heath P, Ramsay M, Slack M. Haemophilus influenzae type b epiglottitis: article gives
timely lesson. British Medical Journal 2003;326:284.

Conaty S, Bird P, Bell G, et al. Hepatitis A in New South Wales, Australia from consumption of oysters: the first
reported outbreak. Epidemiology & Infection 2000;124:121-30.

Ferson MJ, Young LC, Stokes ML. Changing epidemiology of hepatitis Ain the 1990s in Sydney, Australia. Epidemiology
& Infection 1998;121:631-6.

Hanna JN, Warnock TH, Shepherd RW, Selvey LA. Fulminant hepatitis Ain indigenous children in north Queensland.
Medical Journal of Australia 2000;172:19-21.

Amin J, Gilbert GL, Escott RG, Heath TC, Burgess MA. Hepatitis Aepidemiology in Australia: national seroprevalence
and notifications. Medical Journal of Australia 2001;174:338—41.

Gilroy NM, Tribe IG, Passaris |, Hall R, Beers MY. Hepatitis A in injecting drug users: a national problem. Medical
Journal of Australia 2000;172:142-3.

Maclintyre CR, Burgess MA, Hull B, Mclintyre PB. Hepatitis A vaccination options for Australia. Journal of Paediatrics
& Child Health 2003;39:83-7.

National Health and Medical Research Council. The Australian immunisation handbook. 8th ed. Canberra: Australian
Government Publishing Service: 2003. Referenced version available at http://www1.health.gov.au/immhandbook/

(accessed 14 October 2004).

Menzies R, Mclintyre P, Beard F. Vaccine preventable diseases and vaccination coverage in Aboriginal and Torres
Strait Islander people, Australia, 1999 to 2002. Communicable Diseases Intelligence 2004;28:127-59.

D’Argenio P, Adamo B, Cirrincione R, Gallo G. The role of vaccine in controlling hepatitis A epidemics. Vaccine
2003;21:2246-9.

Hanna JN, Hills SL, Humphreys JL. The impact of hepatitis A vaccination of Indigenous children on the incidence
of hepatitis A in North Queensland. Canberra: Communicable Diseases Control Conference, 31 March—1 April

2003.

Jenson HB. The changing picture of hepatitis A in the United States. Current Opinion in Pediatrics 2004;16:89—
93.

Kaldor JM, Plant AJ, Thompson SC, Longbottom H, Rowbottom J. The incidence of hepatitis B infection in Australia:
an epidemiological review. Medical Journal of Australia 1996;165:322—6.

Ryder SD, Beckingham IJ. ABC of diseases of liver, pancreas, and biliary system: chronic viral hepatitis. British
Medical Journal 2001;322:219-21.

O’Sullivan BG, Gidding HF, Law M, et al. Estimates of chronic hepatitis B virus infection in Australia, 2000. Australian
& New Zealand Journal of Public Health 2004;28:212—6.

Huang K, Lin S. Nationwide vaccination: a success story in Taiwan. Vaccine 2000;18 Suppl 1:S35-8.

CDI Vol 28 SupplementNo2 2004



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

CDI

Law MG, Roberts SK, Dore GJ, Kaldor JM. Primary hepatocellular carcinoma in Australia, 1978—-1997: increasing
incidence and mortality. Medical Journal of Australia 2000;173:403-5.

Williams A. Reduction in the hepatitis B related burden of disease - measuring the success of universal immunisa-
tion programs. Communicable Diseases Intelligence 2002;26:458—60.

Skinner R, Nolan T. Adolescent hepatitis B immunisation — should it be the law? Australian & New Zealand Journal
of Public Health 2001;25:230-3.

Condon JR, Barnes T, Cunningham J, Armstrong BK. Long-term trends in cancer mortality for Indigenous Australians
in the Northern Territory. Medical Journal of Australia 2004;180:504—7.

Roche P, Spencer J, Hampson A. Annual report of the National Influenza Surveillance Scheme, 2001. Communicable
Diseases Intelligence 2002;26:204-13.

Lister S, McIntyre PB, Menzies R. The epidemiology of respiratory syncytial virus infections in NSW children,
1992-1997. New South Wales Public Health Bulletin 2000;11:119-23.

Druce J, Tran T, Kelly H, et al. Laboratory diagnosis and surveillance by PCR of human respiratory viruses in
Melbourne, Australia 2002-3. Journal of Medical Virology 2004. In press.

Turner J, Tran T, Birch C, Kelly H. Higher than normal seasonal influenza activity in Victoria, 2003. Communicable
Diseases Intelligence 2004;28:175-80.

Nichol KL, Nordin J, Mullooly J, et al. Influenza vaccination and reduction in hospitalizations for cardiac disease
and stroke among the elderly. New England Journal of Medicine 2003;348:1322-32.

Izurieta HS, Thompson WW, Kramarz P, et al. Influenza and the rates of hospitalization for respiratory disease
among infants and young children. New England Journal of Medicine 2000;342:232-9.

Armstrong B, Mangtani P, Fletcher A, et al. Effect of influenza vaccination on excess deaths occurring during peri-
ods of high circulation of influenza: cohort study in elderly people. British Medical Journal 2004;329:660. http://bmj.
com/cgi/content/full/329/7467/660 (accessed 18 September 2004).

Thompson WW, Shay DK, Weintraub E, et al. Mortality associated with influenza and respiratory syncytial virus in
the United States. Journal of the American Medical Association 2003;289:179-86.

Simonsen L, Clarke MJ, Schonberger LB, et al. Pandemic versus epidemic influenza mortality: a pattern of chang-
ing age distribution. Journal of Infectious Diseases 1998;178:53-60.

Australian Institute of Health and Welfare. 2002 Influenza vaccine survey: summary results. AIHW cat. no. PHE
46. Canberra: Australian Institute of Health and Welfare; 2003. http://www.aihw.gov.au/publications/phe/ivs02sr/
ivs02sr.pdf (accessed 14 October 2004).

Australian Institute of Health and Welfare. 2003 Influenza vaccine survey: summary results. AIHW cat. no. PHE 51.
Canberra: Australian Institute of Health and Welfare & Australian Government Department of Health and Ageing;

2004. http://www.aihw.gov.au/publications/phe/ivs03sr/ivs03sr.pdf (accessed 14 October 2004).

Carman WF, Elder AG, Wallace LA, et al. Effects of influenza vaccination of health-care workers on mortality of
elderly people in long-term care: a randomised controlled trial. Lancet 2000;355:93-7.

Centers for Disease Control and Prevention. Update: influenza activity—United States, 2003—04 season. MMWR
Morbidity & Mortality Weekly Report 2004;53:284—7.

Neuzil KM, Mellen BG, Wright PF, Mitchel EF, Jr, Griffin MR. The effect of influenza on hospitalizations, outpatient
visits, and courses of antibiotics in children. New England Journal of Medicine 2000;342:225-31.

Centers for Disease Control and Prevention. Recommended childhood and adolescent immunization schedule
— United States, January—June 2004. MMWR Morbidity & Mortality Weekly Report 2004;53:Q1-4.

Vol 28 Supplement No 2 2004 S87



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88

89.

90.

91.

92.

93.

94.

95.

96.

S88

American Academy of Pediatrics Committee on Infectious Diseases. Recommendations for influenza immuniza-
tion of children. Pediatrics 2004;113:1441-7.

Kappagoda C, Isaacs D, Mellis C, et al. Critical influenza virus infection. Journal of Paediatrics & Child Health
2000;36:318-21.

Mcintosh K, Lieu T. Is it time to give influenza vaccine to healthy infants? New England Journal of Medicine
2000;342:275-6.

Yohannes K, Roche P, Spencer J, Hampson A. Annual report of the National Influenza Surveillance Scheme, 2002.
Communicable Diseases Intelligence 2003;27:162—72.

Avian influenza: frequently asked questions. Weekly Epidemiological Record 2004;79:77-83.
Webby RJ, Webster RG. Are we ready for pandemic influenza? Science 2003;302:1519-22.

Fedson DS. Vaccination for pandemic influenza: a six point agenda for interpandemic years. Pediatric Infectious
Disease Journal 2004;23:S74—7.

World Health Organization Communicable Disease Surveillance & Response (CSR). Guidelines for the use of
seasonal influenza vaccine in humans at risk of H5SN1 infection; 2004. http://www.who.int/csr/disease/avian_influ-
enzalguidelines/seasonal_vaccine/en/ (accessed 25 August 2004).

Davidson N, Andrews R, Riddell M, et al. A measles outbreak among young adults in Victoria, February 2001.
Communicable Diseases Intelligence 2002;26:273-8.

Andrews R, O’Grady K-A, Tallis G, editors. Surveillance of notifiable infectious diseases in Victoria 2001. Melbourne:
Communicable Diseases Section, Rural & Regional Health & Aged Care Services, Victorian Department of Human

Services; 2002.

Hanna JN, Symons DJ, Lyon MJ. A measles outbreak in the Whitsundays, Queensland: the shape of things to
come? Communicable Diseases Intelligence 2002;26:589-92.

Centers for Disease Control and Prevention. Progress toward measles elimination — region of the Americas,
2002-2003. MMWR Morbidity & Mortality Weekly Report 2004;53:304-6.

Peltola H, Davidkin |, Paunio M, et al. Mumps and rubella eliminated from Finland. Journal of the American Medical
Association 2000;284:2643—7.

World Health Organization, United Nations Children’s Fund. Measles mortality reduction and regional elimination
strategic plan 2001-2005. WHO/V&B/01.13 Rev.1. Geneva: World Health Organization; 2001. http://www.who.
int/vaccines-documents/DocsPDF01/www573.pdf (accessed 14 October 2004).

Mcintyre PB, Gidding HF, Gilbert GL. Measles in an era of measles control. Medical Journal of Australia
2000;172:103-4.

Lambert SB, Kelly HA, Andrews RM, et al. Enhanced measles surveillance during an interepidemic period in
Victoria. Medical Journal of Australia 2000;172:114-8.

Gidding HF. The impact of Australia’s measles control programme over the past decade. Epidemiology & Infection
2004. In press.

Turnbull FM, Burgess MA, Mclintyre PB, et al. The Australian Measles Control Campaign, 1998. Bulletin of the
World Health Organization 2001;79:882—8.

Campbell M. Young adult measles vaccination. Communicable Diseases Intelligence 2000;24:241-2.

Gidding HF, Young M, Pugh R, Burgess M. Rubella in Australia: can we explain two recent cases of congenital
rubella syndrome? Communicable Diseases Intelligence 2003;27:537—-40.

CDI Vol 28 SupplementNo2 2004



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

1.

112.

113.

114.

115.

116.

CDI

World Health Organization, Regional Office for the Western Pacific Expanded Programme on Immunization. Measles
Bulletin 2004;1:1-4. http://www.wpro.who.int/pdf/EPI/Measles%20Bulletin%201.pdf (accessed 14 October 2004).

Chibo D, Riddell M, Catton M, et al. Studies of measles viruses circulating in Australia between 1999 and 2001
reveals a new genotype. Virus Research 2003;91:213-21.

Roche P, Spencer J, Merianos A. Meningococcal disease [erratum appears in Commun Dis Intell 2001 Nov;25(4):280].
Communicable Diseases Intelligence 2001;25:126-9.

Ward J, Hanna JN, Bates JR, Selvey LA. Enhanced surveillance for meningococcal disease in Queensland in
1999. Communicable Diseases Intelligence 2000;24:332-5.

Pugh RE, Smith H, Young M. Surveillance of invasive meningococcal disease in Queensland, 2002. Communicable
Diseases Intelligence 2003;27:342-51.

Hogan D, McAnulty J. Meningococcal disease in New South Wales, 1991-2002. New South Wales Public Health
Bulletin 2004;15:39—-43.

Jelfs J, Munro R. Epidemiology of meningococcal disease in Australia. Journal of Paediatrics & Child Health
2001;37:S3-6.

Tapsall J. Meningococcal vaccines: advances but new questions? Journal of Paediatrics & Child Health 2001;37:
S1-2.

Miller E, Salisbury D, Ramsay M. Planning, registration, and implementation of an immunisation campaign against
meningococcal serogroup C disease in the UK: a success story. Vaccine 2001;20 Suppl 1:S58-67.

Australian Meningococcal Surveillance Program. Annual report of the Australian Meningococcal Surveillance
Programme, 2000. Communicable Diseases Intelligence 2001;25:113-21.

Australian Meningococcal Surveillance Program. Annual report of the Australian Meningococcal Surveillance
Programme, 2002. Communicable Diseases Intelligence 2003;27:196—208.

Australian Meningococcal Surveillance Program. Annual report of the Australian Meningococcal Surveillance
Programme, 2001. Communicable Diseases Intelligence 2002;26:407—-18.

Robinson P, Griffith J, Taylor K, et al. Laboratory enhanced surveillance for meningococcal disease in Victoria.
Journal of Paediatrics & Child Health 2001;37:S7-12.

Mooney JD, Christie P, Robertson C, Clarke SC. The impact of meningococcal serogroup C conjugate vaccine in
Scotland. Clinical Infectious Diseases 2004;39:349-56.

Trotter CL, Andrews NJ, Kaczmarski EB, Miller E, Ramsay ME. Effectiveness of meningococcal serogroup C
conjugate vaccine 4 years after introduction. Lancet 2004;364:365-7.

Cohen NJ. Introduction of the National Meningococcal C Vaccination Program. Communicable Diseases Intelligence
2003;27:161-2.

Groseclose SL, Brathwaite WS, Hall PA, et al. Summary of notifiable diseases—United States, 2002. MMWR
Morbidity & Mortality Weekly Report 2004;51:1-84.

Guy RJ, Andrews RM, Kelly HA, et al. Mumps and rubella: a year of enhanced surveillance and laboratory testing.
Epidemiology & Infection 2004;132:391-8.

Guy RJ, Andrews RM, Robinson PM, Lambert SB. Mumps and rubella surveillance in Victoria, 1993 to 2000.
Communicable Diseases Intelligence 2003;27:94-9.

Guy R, Leydon J, Andrews R, Lambert S. The mumps outbreak that wasn’t. Australian & New Zealand Journal of
Public Health 2002;26:180-1.

Vol 28 Supplement No 2 2004 S89



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

S90

Communicable Diseases Network Australia. Australian national notifiable diseases list and case definitions. Version
1, 1 January 2004. Canberra: Australian Government Department of Health and Ageing; 2004. http://www.cda.gov.
au/surveil/nndss/dislist.ntm#casedefs (accessed 29 June 2004).

Torvaldsen S, Mcintyre P. Do variations in pertussis notifications reflect incidence or surveillance practices? A
comparison of infant notification rates and hospitalisation data in NSW. New South Wales Public Health Bulletin
2003;14:81-4.

Bonacruz-Kazzi G, Mclintyre P, Hanlon M, Menzies R. Diagnostic testing and discharge coding for whooping cough
in a children’s hospital. Journal of Paediatrics & Child Health 2003;39:586—90.

Elliott E, Mcintyre P, Ridley G, et al. National study of infants hospitalized with pertussis in the acellular vaccine era.
Pediatric Infectious Disease Journal 2004;23:246-52.

Torvaldsen S, Mcintyre PB. Effect of the preschool pertussis booster on national notifications of disease in Australia.
Pediatric Infectious Disease Journal 2003;22:956-9.

Brotherton J, McAnulty J. A pertussis epidemic in NSW: how epidemiology reflects vaccination policy. New South
Wales Public Health Bulletin 2003;14:77-81.

Ntezayabo B, De Serres G, Duval B. Pertussis resurgence in Canada largely caused by a cohort effect. Pediatric
Infectious Disease Journal 2003;22:22—7.

Guris D, Strebel PM, Bardenheier B, et al. Changing epidemiology of pertussis in the United States: increasing
reported incidence among adolescents and adults, 1990-1996. Clinical Infectious Diseases 1999;28:1230-7.

Turnbull FM, Heath TC, Jalaludin BB, Burgess MA, Ramalho AC. A randomized trial of two acellular pertussis
vaccines (dTpa and pa) and a licensed diphtheria-tetanus vaccine (Td) in adults. Vaccine 2000;19:628-36.

Salmaso S, Mastrantonio P, Tozzi AE, et al. Sustained efficacy during the first 6 years of life of 3-component acel-
lular pertussis vaccines administered in infancy: the Italian experience. Pediatrics 2001;108:E81.

Gold MS, Noonan S, Osbourn M, Precepa S, Kempe AE. Local reactions after the fourth dose of acellular pertussis
vaccine in South Australia. Medical Journal of Australia 2003;179:191—4.

Roche P, Krause V, Enhanced Pneumococcal Surveillance Group of the Pneumococcal Working Party of the
Communicable Diseases Network Australia. Invasive pneumococcal disease in Australia, 2001. Communicable
Diseases Intelligence 2002;26:505-19.

Roche P, Krause V, Andrews R, et al. Invasive pneumococcal disease in Australia, 2002. Communicable Diseases
Intelligence 2003;27:466—77.

Andrews RM, Lester RA. Improving pneumococcal vaccination coverage among older people in Victoria. Medical
Journal of Australia 2000;173 Suppl:S45-7.

Fedson DS, Musher DM, Eskola J. Pneumococcal vaccine. In: Plotkin SA, Orenstein WA, editors. Vaccines. 3rd
ed. Philadelphia: WB Saunders; 1999.

Krause VL, Reid SJ, Merianos A. Invasive pneumococcal disease in the Northern Territory of Australia, 1994—1998.
Medical Journal of Australia 2000;173 Suppl:S27-31.

The Vaccine Impact Surveillance Network — Invasive Pneumococcal Study Group. Are current recommendations
for pneumococcal vaccination appropriate for Western Australia? Medical Journal of Australia 2000;173 Suppl:
S36-40.

Hanna JN, Young DM, Brookes DL, Dostie BG, Murphy DM. The initial coverage and impact of the pneumococcal

and influenza vaccination program for at-risk indigenous adults in Far North Queensland. Australian & New Zealand
Journal of Public Health 2001;25:543-6.

CDI Vol 28 SupplementNo2 2004



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

135.

136.

137.

138.

139.

140.

141.

142.

143.

144,

145.

146.

147.

148.

149.

150.

151.

152.

CDI

Benin AL, O'Brien KL, Watt JP, et al. Effectiveness of the 23-valent polysaccharide vaccine against invasive
pneumococcal disease in Navajo adults. Journal of Infectious Diseases 2003;188:81-9.

Department of Health and Aged Care. National documentation for certification of poliomyelitis eradication in
Australia. Canberra: Ausinfo; 2000.

Sullivan AA, Boyle RS, Whitby RM. Vaccine-associated paralytic poliomyelitis. Medical Journal of Australia
1995;163:423—-4.

Thorley BR, Brussen KA, Stambos V, Yuen LK, Kelly HA. Annual report of the Australian National Poliovirus
Reference Laboratory and summary of acute flaccid paralysis surveillance, 2001. Communicable Diseases
Intelligence 2002;26:419-27.

Thorley BR, Brussen KA, Stambos V, Kelly H. Annual report of the Australian National Poliovirus Reference
Laboratory, 2002. Communicable Diseases Intelligence 2003;27:352-6.

World Health Organization. Introduction of inactivated poliovirus vaccine into oral poliovirus vaccine-using coun-
tries. Weekly Epidemiological Record 2003;78:241-50.

World Health Organization Press Release WHO/71 (29 October 2000). Major milestone reached in global polio
eradication: Western Pacific Region is certified polio-free. Communicable Diseases Intelligence 2000;24:304.

Hovi T, Wassilak S. The importance of maintaining high coverage polio vaccination beyond global eradication
of wild type poliomyelitis. Eurosurveillance Weekly 2004;8. http://www.eurosurveillance.org/ew/2004/040122.asp
(accessed 21 July 2004).

Sullivan EM, Burgess MA, Forrest JM. The epidemiology of rubella and congenital rubella in Australia, 1992 to
1997. Communicable Diseases Intelligence 1999;23:209-14.

Elliot E, Ridley G, Morris A, Redmond D, Williams G, editors. Australian Paediatric Surveillance Unit Eighth Annual
Report 2000. Sydney: APSU; 2001.

Elliot E, Ridley G, Rose D, editors. Australian Paediatric Surveillance Unit Ninth Annual Report 2001. Sydney:
APSU; 2002.

Castillo-Solorzano C, Carrasco P, Tambini G, et al. New horizons in the control of rubella and prevention of con-
genital rubella syndrome in the Americas. Journal of Infectious Diseases 2003;187 Suppl 1:5S146-52.

Gilbert GL, Escott RG, Gidding HF, et al. Impact of the Australian Measles Control Campaign on immunity to
measles and rubella. Epidemiology & Infection 2001;127:297-303.

Kelly H, Worth L, Karapanagiotidis T, Riddell M. Interruption of rubella virus transmission in Australia may
require vaccination of adult males: evidence from a Victorian sero-survey. Communicable Diseases Intelligence
2004;28:69-73.

Forrest JM, Burgess M, Donovan T. A resurgence of congenital rubella in Australia? Communicable Diseases
Intelligence 2003;27:533-5.

Centers for Disease Control and Prevention. Global Disease Elimination and Eradication as Public Health
Strategies. Proceedings of a conference. Atlanta, Georgia, USA. 23-25 February 1998. MMWR - Morbidity &
Mortality Weekly Report 1999;48 Suppl:1-208.

Turnbull F, Baker M, Tsang B, Jarman J. Epidemiology of tetanus in New Zealand reinforces value of vaccination.
New Zealand Public Health Report 2001;8:57—-60.

Gidding H, Backhouse J, Gilbert GL., MacIntyre CR, Burgess MA. The first national serosurvey of vaccine prevent-

able diseases — an overview. Abstract presented at A boost for immunisation, 8th national Public Health Association
of Australia immunisation conference, Melbourne, 16—17 May 2002: 26.

Vol 28 Supplement No 2 2004 S91



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

153.

154.

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

S92

Management of tetanus prone wounds: tetanus immunoglobulin may be necessary. Tropical Public Health Unit for
North Queensland Communicable Disease Control newsletter 2002;No. 40, August:2.

Government of South Australia — Department of Human Services Communicable Disease Control Branch.
Communicable disease surveillance report: notifications with disease onset dates between 1 October to 31

December 2001 inclusive. CDC Bulletin 2002;11:4.

Pascual FB, McGinley EL, Zanardi LR, Cortese MM, Murphy TV. Tetanus surveillance — United States, 1998-2000.
MMWR — Morbidity & Mortality Weekly Report Surveillance Summaries 2003;52:1-8.

Rushdy AA, White JM, Ramsay ME, Crowcroft NS. Tetanus in England and Wales, 1984—2000. Epidemiology &
Infection 2003;130:71-7.

Health Protection Agency. Ongoing national outbreak of tetanus in injecting drug users. Communicable Disease
Report CDR Weekly 2004;14:2—4. http://www.hpa.org.uk/cdr/PDFfiles/2004/cdr0904.pdf (accessed 8 July 2004).

Preblud SR, Orenstein WA, Bart KJ. Varicella: clinical manifestations, epidemiology and health impact in children.
Pediatric Infectious Disease 1984;3:505-9.

Gidding HF, Maclntyre CR, Burgess MA, Gilbert GL. The seroepidemiology and transmission dynamics of varicella
in Australia. Epidemiology & Infection 2003;131:1085-9.

Guess HA, Broughton DD, Melton LJ, 1ll, Kurland LT. Population-based studies of varicella complications. Pediatrics
1986;78:723-7.

Brody MB, Moyer D. Varicella-zoster virus infection: the complex prevention-treatment picture. Postgraduate
Medicine 1997;102:187-90.

Bowsher D. The lifetime occurrence of herpes zoster and prevalence of post-herpetic neuralgia: a retrospective
survey in an elderly population. European Journal of Pain 1999;3:335-42.

Lin F, Hadler JL. Epidemiology of primary varicella and herpes zoster hospitalizations: the pre-varicella vaccine
era. Journal of Infectious Diseases 2000;181:1897-905.

Guess HA, Broughton DD, Melton LJ, Ill, Kurland LT. Epidemiology of herpes zoster in children and adolescents:
a population-based study. Pediatrics 1985;76:512—7.

Gershon AA. Prevention and treatment of VZV infections in patients with HIV. Herpes 2001;8:32—6.

Forrest J, Mego S, Burgess M. Congenital and neonatal varicella in Australia. Journal of Paediatrics & Child Health
2000;36:108-13.

Maclintyre CR, Chu CP, Burgess MA. Use of hospitalization and pharmaceutical prescribing data to compare the
prevaccination burden of varicella and herpes zoster in Australia. Epidemiology & Infection 2003;131:675-82.

Seward JF, Watson BM, Peterson CL, et al. Varicella disease after introduction of varicella vaccine in the United
States, 1995-2000. Journal of the American Medical Association 2002;287:606—11.

Hope Simpson RE. Infectiousness of communicable diseases in the household (measles, chickenpox, and mumps).
Lancet 1952;2:549-54.

Brisson M, Edmunds WJ, Gay NJ, Law B, De Serres G. Modelling the impact of immunization on the epidemiology
of varicella zoster virus. Epidemiology & Infection 2000;125:651-69.

Thomas SL, Wheeler JG, Hall AJ. Contacts with varicella or with children and protection against herpes zoster in
adults: a case-control study. Lancet 2002;360:678—-82.

Brisson M, Gay NJ, Edmunds WJ, Andrews NJ. Exposure to varicella boosts immunity to herpes-zoster: implica-
tions for mass vaccination against chickenpox. Vaccine 2002;20:2500-7.

CDI Vol 28 SupplementNo2 2004



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

CDI

Childhood immunisation coverage. Communicable Diseases Intelligence 1998;22:233.
Childhood immunisation coverage. Communicable Diseases Intelligence 2002;26:491-3.

Lawrence GL, Hull BP, MaclIntyre CR, Mclintyre PB. Reasons for incomplete immunisation among Australian chil-
dren: a national survey of parents. Australian Family Physician 2004;33:568-71.

Taylor A, Wilson D, Dal Grande E, Gill T. National influenza survey: a population survey of vaccination uptake in
Australia - October 2000. Adelaide: South Australian Department of Human Services, 2000. http://www.dhs.sa.gov.
au/pehs.CPSE/flu-vaccination-2000.pdf (accessed 8 April 2002).

Wilson K, Mills E, Ross C, McGowan J, Jadad A. Association of autistic spectrum disorder and the measles,
mumps, and rubella vaccine: a systematic review of current epidemiological evidence. Archives of Pediatrics &
Adolescent Medicine 2003;157:628-34.

Department of Health (UK). NHS Immunisation statistics, England: 2003—04. Bulletin No. 16, 2004. http://www.
publications.doh.gov.uk/public/sb0416.pdf (accessed 30 September 2004).

Ramsay ME, McVernon J, Andrews NJ, Heath PT, Slack MP. Estimating Haemophilus influenzae type b vaccine
effectiveness in England and Wales by use of the screening method. Journal of Infectious Diseases 2003;188:481—
5.

McVernon J, Trotter CL, Slack MP, Ramsay ME. Trends in Haemophilus influenzae type b infections in adults in
England and Wales: surveillance study. British Medical Journal 2004;329:655-8.

Baker M, Taylor P, Wilson E, Jones N, Short P. A case of diphtheria in Auckland — implications for disease control.
New Zealand Public Health Report 1998;5:73—6.

Roche P, Krause V, Enhanced Pneumococcal Surveillance Group of the Pneumococcal Working Party of the
Communicable Diseases Network Australia. Invasive pneumococcal disease in Australia, 2001. Communicable
Diseases Intelligence 2002;26:505-19.

Roche P, Krause V, Andrews R, et al. Invasive pneumococcal disease in Australia, 2002. Communicable Diseases
Intelligence 2003;27:466—77.

Whitney CG, Farley MM, Hadler J, et al. Decline in invasive pneumococcal disease after the introduction of protein-
polysaccharide conjugate vaccine. New England Journal of Medicine 2003;348:1737—46.

Pollard AJ, Scheifele D. Meningococcal disease and vaccination in North America. Journal of Paediatrics & Child
Health 2001;37:S20-7.

Baker MG, Martin DR, Kieft CE, Lennon D. A 10-year serogroup B meningococcal disease epidemic in New
Zealand: descriptive epidemiology, 1991-2000. Journal of Paediatrics & Child Health 2001;37:S13-9.

New Zealand Ministry of Health, Institute of Environmental Science and Research Ltd. Monthly Surveillance Report:
May 2003—-May 2004. http://www.surv.esr.cri.nz/surveillance/monthly_surveillance.php (accessed 29 July 2004).

Health Canada. Population and Public Health Branch. Notifiable Diseases On-Line 2004. http://dsol-smed.hc-
sc.gc.ca/dsol-smed/ndis/c_dis_e.html (accessed 29 July 2004).

Health Protection Agency. Infectious Diseases. Epidemiological data. Notifications by region. 2004. http://www.
hpa.org.uk/infections/default.htm (accessed 29 July 2004).

Lawrence GL, Maclintyre CR, Hull BP, Mcintyre PB. Effectiveness of the linkage of childcare and maternity pay-
ments to childhood immunisation. Vaccine 2004;22:2345-50.

Australian Government Department of Health and Ageing. Review of the General Practice Immunisation Incentives

(GPIl) scheme. Canberra: Australian Government Department of Health and Ageing; 2004. http://www.health.gov.
au/pubhlth/strateg/immunis/gpii_review.pdf (accessed 30 September 2004).

Vol 28 Supplement No 2 2004 S93



Appendix 1.

Historical charts of notifications of vaccine preventable diseases
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Diphtheria, 1917-2002

1953 - DTP vaccination introduced

X

Haemophilus influenzae type b disease, 1991-2002

1992 - First Hib vaccines approved

19353 - National Hib vaccination program commenced

&

Indicates major change in vaccination policy. 1993; Source: Hall R. Notifiable disease surveillance,
1917 to 1991. Commun Dis Intell 17:226-36. Updated with NNDSS data 1992-2002.
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Hepatitis A, 19522002

Measles, 1917-2002

1970 - Measies vaccine bacame
widely avalable

Indicates major change in vaccination policy. 1993; Source: Hall R. Notifiable disease surveillance,
1917 to 1991. Commun Dis Intell 17:226-36. Updated with NNDSS data 1992-2002.
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Meningococcal disease (invasive), 1949-2002

Pertussis, 1917-2002

1842 - Mass vaccination with perfussis vaccine commenced

1853 - DTP vaccination infroduced

Indicates major change in vaccination policy. 1993; Source: Hall R. Notifiable disease surveillance,
1917 to 1991. Commun Dis Intell 17:226-36. Updated with NNDSS data 1992-2002.
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Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

Poliomyelitis, 1917-2002

- 1956 - mass vaccinabon with I
- ﬁ 1PV commenced I

Rubella, 1917-2002

Indicates major change in vaccination policy. 1993; Source: Hall R. Notifiable disease surveillance,
1917 to 1991. Commun Dis Intell 17:226-36. Updated with NNDSS data 1992-2002.
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Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

Tetanus, 1917-2002

A/\/isﬂ‘mpvmmmm
V

l Indicates major change in vaccination policy. 1993; Source: Hall R. Notifiable disease
surveillance, 1917 to 1991. Commun Dis Intell 17:226-36. Updated with NNDSS data
1992-2002.
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Appendix 2.

Notifications by State/Territory and year (January 1997—December 2002)



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002
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Appendix 3.

Hospitalisations by State/Territory and financial year (July 1997-June 2002)
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Appendix 4.

Changes to the Australian Standard Vaccination Schedule (1992—-2002)*



Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

Table 28. Diphtheria, tetanus and pertussis (DTP) vaccination practice in Australia, 1992 to 2002

Date Intervention

1994 5th dose of DTP at 4-5 years added to the recommended vaccination schedule (replacing CDT vaccine)
Active ADT school vaccination programs commenced in some States for 15-19 year olds

1996 Diphtheria-tetanus-acellular pertussis vaccine (DTPa) licensed in Australia

1997 DTPa recommended for 4th and 5th doses of DTP vaccination (due at 18 months and 4-5 years)

ek DTPa recommended for all 5 childhood DTP doses
Combined DTPa-hepatitis B vaccine approved

2000 Second booster dose of DTPa recommended at 4 years instead of 4—-5yrs
NHMRC recommended 10-yearly booster doses of ADT be replaced with a routine booster dose at 50 yrs
of age unless a booster dose has been documented within last 10 years
DTPa-hepB vaccine included on childhood schedule (used in Qld, NSW, ACT, SA, and NT)
Adult/adolescent formulation (dTpa) available for boosting adolescents and adults against pertussis

Table 29. Haemophilus influenzae type b vaccination practice in Australia, 1992 to 2002

Date Intervention
1992 1st Hib vaccines (PRP-D, ProHIBit) licensed in Australia for vaccinating infants aged at least 18 months
1993 Hib vaccine recommended as part of the childhood vaccination schedule
Hib vaccines: HBOC (HibTITER), PRP-T (Act-HIB), and PRP-OMP (PedvaxHIB) licensed for infants aged
<18 months
PRP-OMP recommended at 2, 4 and 12 months, HBOC and PRP-T at 2, 4, 6 and 18 months
2000 Combined Hib(PRP-OMP)-hepatitis B vaccine approved
PRP-OMP recommended for all infants (administered separately or in combination with hepatitis B
vaccine)

*

See also Gidding HF, Burgess MA, Kempe AE. A brief history of vaccination and childhood vaccination practices in Australia.

Medical Journal of Australia 2001;174:37-40.
Detailed historical tables are available at: http://www.ncirs.usyd.edu.au/publ/publ-79-tbls.html
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Vaccine preventable diseases and vaccination coverage in Australia, 2001 to 2002

Table 30. Hepatitis B vaccination practice in Australia, 1992 to 2002

Date Intervention

1997 Vaccination recommended for adolescents aged 10—16 years

1997 Interim recommendation for universal vaccination of infants at birth
1998 School-based programs commenced for 10—16 year olds in Victoria.

A ‘catch up’ campaign was conducted in the NT for children 6—16 years of age

1999 SA commenced year 8 immunisation program provided by councils
Combined DTPa-hepatitis B vaccine approved

2000 Thiomersal-free paediatric hepatitis B vaccine approved
Combined PRP-OMP-hepB vaccine approved

May: Universal infant vaccination included in childhood schedule with a birth dose of monovalent
paediatric hepatitis B vaccine, followed by 3 doses as part of a combination vaccine schedule

DTPa-hepB vaccine included on childhood schedule (used in Qld, NSW, ACT, SA, and NT)
PRP-OMP-hepB vaccine included in childhood schedule (used in Tas, Vic, WA)
Preadolescent vaccination recommended at 10—13 years rather than 10-16 years of age
Booster doses no longer recommended by NHMRC

Table 31. Influenza vaccination practice in Australia, 1992 to 2002

Date Intervention

1997 In Victoria, influenza vaccine funded for all adults aged 65 years and over

1999 Funding provided for both the national Older Australian Flu program and the National Indigenous
Pneumococcal and Influenza Immunisation (NIPII) program

Table 32. Measles, mumps and rubella vaccination practice in Australia, 1992 to 2002

Date Intervention

1992 (Nov) | NHMRC recommended 2nd dose of MMR vaccine for both sexes to replace schoolgirl rubella vaccination
program

1993 (Nov) | Childhood vaccination schedule updated to include second dose of MMR vaccine for 10-16 year olds
(replacing schoolgirl rubella vaccination)

1998 Recommended age for 1st dose of MMR vaccine for Aboriginal children in the Northern Territory increased
to 12 months of age (in line with non-Aboriginal infants)

July: Recommended age for 2nd MMR vaccine dose lowered to 4-5 years

July—December: Implementation of Measles Control Campaign (involving mass vaccination of primary
school aged children with MMR vaccine)

2000 Recommended age for second MMR dose lowered to 4 years not 4-5 years
MMR rather than rubella vaccine recommended for non-immune women of child-bearing age

S112 CDI Vol 28 SupplementNo2 2004
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Table 33. Meningococcal C vaccination practice in Australia, 1992 to 2002

Date Intervention

2001 Meningococcal C conjugate vaccine (Meningitec) available for purchase in private market

2002 Meningococcal C conjugate vaccines (NeisVac-C, Menjugate) available for purchase in private market
2002 Funding announced for National Meningococcal C Vaccination Program commencing 2003

Table 34. Pneumococcal vaccination practice in Australia, 1992 to 2002

Date Intervention

1994 Vaccination recommended for Aboriginal and Torres Strait Islanders living in high risk communities aged
over 50 years

1997 Vaccination recommended for all persons aged over 65 years
Vaccination recommended for all Aboriginal and Torres Strait Islanders aged over 50 years

1998 In Victoria, pneumococcal vaccine funded for all adults aged 65 years and over and all Aboriginal and
Torres Strait Islanders aged 50 years and over

1999 Vaccination recommended for Aboriginal and Torres Strait Islanders aged 15-50 years with any of the
high risk underlying conditions

23-valent polysaccharide vaccine funded by the Commonwealth (under the National Indigenous
Pneumococcal and Influenza Immunisation program—NIPII) for all Aboriginal and Torres Strait Islanders
aged at least 50 years and those aged 15-50 years with any of the high risk underlying conditions

2000 Vaccination recommendation for Aboriginal and Torres Strait Islanders changed from >50 to >50 years
Vaccination recommendation for all persons changed from >65 to >65 years

NT recommended 23-valent vaccine for all Aboriginal and Torres Strait Islander people aged 15 years and
over

7-valent conjugate pneumococcal vaccine approved

2001 Funding made available for the at-risk conjugate pneumococcal vaccination program (all Aboriginal and
Torres Strait Islander infants; all Australian children with underlying predisposing medical conditions;
non-Indigenous children residing in central Australia up to the second birthday, as ‘catch-up’ vaccination)

Table 35. Polio vaccination practice in Australia, 1992 to 2002

Date Intervention
1994 Recommendation for reinforcing dose of OPV to 15 year old adolescents
2002 Fifth dose of OPV at 15-17 years of age no longer recommended

CDI Vol 28 Supplement No 2 2004 S113
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Vaccination funding in Australia

Prior to 1988, the Commonwealth provided childhood vaccines to States/Territories for distribution to provid-
ers in the public sector. During the same time, live attenuated vaccines such as oral polio vaccine (OPV)
and measles vaccine were provided to private practitioners, although it is not certain that this occurred in all
States/Territories. Private practitioners who provided vaccination services were required to issue prescriptions
for the supply of inactivated vaccines, such as DTPw, by a pharmacist.

In July 1988, the Commonwealth made a decision to withdraw from the direct provision of funding to pur-
chase childhood vaccines, and instead increased funding provided to States/Territories as part of the Finance
Assistance Grants (FAGs) and Hospital Funding Grants (HFGs). The increase in funding was equivalent to
the level of immunisation activity in each jurisdiction in 1988.

The level of funding provided via the FAGs/HFGs was in dispute by States/Territories from a very early
stage, as increases in vaccination activity above the 1988 level began to put pressure on the resources
provided. Details of the funding arrangements were also interpreted differently by the Commonwealth and
each State/Territory, leading to variations in implementation of immunisation programs and uncoordinated and
fragmented service delivery.

In April 1993, the National Health and Medical Research Council (NHMRC) reported on Australia’s immunisa-
tion programs and made recommendations concerning a National Immunisation Strategy (NIS). The NHMRC
Report identified a number of factors contributing to poor immunisation coverage and the rising incidence of
vaccine preventable diseases in Australian children. These were the lack of a coordinated scheme for the
provision of vaccines, and the wide variation in prices which the States/Territories paid for vaccines, with the
smaller jurisdictions paying higher prices. The Strategy recommended that vaccine purchase be coordinated
centrally and funding occur directly to States/Territories, based on population size.

In 1992, the first Haemophilus influenzae type b (Hib) vaccine was approved for use in children aged 18
months and older. In January 1993, vaccines approved for use in younger children became available. As these
were new vaccines, no funding was available within existing arrangements for purchase by States/Territories.
In July 1993, the Commonwealth provided funds to States/Territories, so Hib vaccines became the first to be
funded via the mechanism recommended in the NIS.

In 1994, the Commonwealth Government decided to fund the purchase of a number of childhood vaccines
(DTP, MMR, OPV) via Specific Purpose Payments to States/Territories. Commonwealth funding was con-
ditional on vaccines being provided to all public and private practitioners and was formalised in bilateral
agreements with each State/Territory.

From 1997-1998 funds for vaccination were included in the Public Health Outcome Funding Agreements
(PHOFASs). However, a number of vaccines continued to be funded via Finance Assistance Grants (OPV
doses 1, 2, 3 and 4 and MMR dose 1) and Hospital Funding Grants (ADT).

In 1997, the NHMRC recommended that the diphtheria-tetanus-acellular pertussis vaccine (DTPa) be used
for the fourth and fifth doses of DTP vaccination. These became funded nationally in September 1997.

The 1998—-1999 Commonwealth Budgetincluded an initiative to streamline all childhood vaccine funding as from
1999 to 2000, resulting in funding for all childhood vaccines on the Australian Standard Vaccination Schedule
(ASVS) (up to 15 years of age) being included in the PHOFAs. In the same financial year, pneumococcal
vaccine for Indigenous Australians and influenza vaccine for those aged over 65 years were also funded.
Existing vaccine funding allocations via FAGs and HFGs were not adjusted, thereby freeing up State/Territory
resources to purchase non-Commonwealth funded vaccines.

Federal funding to use DTPa for all five infant vaccinations began in February 1999, immediately after the
NHMRC recommended the schedule change.

In 1999 to 2000, PHOFA funding to purchase enough vaccine for 105 per cent of the eligible cohort for
each vaccine (with the current exception of influenza vaccine) was made available. Funding for vaccines is
approved by the Federal Minister for Health and Aged Care as a ‘special appropriation’ under the provisions
of Section 9B of the National Health Act 1953. Based on interpretation of this provision, funds appropriated
are for the sole purpose of vaccine purchase.
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From May 2000, universal infant vaccination with hepatitis B vaccine was recommended and funded. In 2001,
the 7-valent pneumococcal conjugate vaccine was made available free of charge for the following categories
of children. First, all Aboriginal and Torres Strait Islander children aged up to two years; second, in the Central
Australian region, Indigenous children aged up to five years and non-Indigenous children aged up to two
years; and third, all children under five years with medical risk factors predisposing them to a high incidence
or severity of pneumococcal infection.

Table 36 summarises the dates when vaccines became free of charge in the public and private sectors as
outlined above.

Table 36. Dates when childhood vaccines became available in Australia free of charge* in the public
and private sectors, up to December 2002

Vaccine Public sector Private sectort
Australia Exceptions Australia Exceptions
OPV 1966 1994 Qld (? 1998)
NSW 1966
Tas 1966
DTPw 1953 1994 WA 1988
Rubella 1971
(adolescent girls)
MMR 1989 1994 NSW 1989
(infant dose) Qld 1989
MMR 1994 SA 1996 1994 WA 1993
(adolescent dose) SA 1996
ADT 1982 1994 WA 1988
CDT 1975 1994 WA 1988
Hib vaccines 1993 April 1993 April
(infants born from Feb 1993)
Hib vaccines 1993 July WA 1993 Jan 1993 July WA 1993 Jan
(all infants aged <5 years) NT 1993 April NT 1994
DTPa boosters 1997 Sept Tas 1997 Oct 1997 Sept Tas 1997 Oct
(infants aged 18 months and Qld 1997 Dec Qld 1997 Dec
4-5 years)
DTPa 1999 Feb NT 1997 Aug 1999 Feb NT 1997 Aug
(infants aged 2, 4 SA 1997 Aug SA 1997 Aug
and 6 months) Tas 1999 Feb Tas 1999 Feb
QId 1999 April QId 1999 April
Hep B 1987 NT 1988 Jan Not funded by NSW 1987
(at-risk infants) SA 1996 the C'wealth
Hep B 1998 Jan Qld 1998 March 7?1998 QId 1998 March
(adolescent dose) Tas 1998 March Tas 1998 March
NT 1998 April NT 1998 April
NSW 1999 NSW 1999
SA 1999
Hep B 2000 May NT 1990 Aug 2000 May NT 1994
(universal infant dose)
7vPCV 2001 2001
(at-risk children)

sector in all jurisdictions in 1999/2000.

Vaccines on the current Australian Standard Childhood Vaccination schedule became free of charge in the public and private

T All scheduled childhood vaccines became free in the private sector in the Australian Capital Territory in 1993
(except for MMR vaccine which became free in the private sector in 1994) and in the Northern Territory in 1994.
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