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Complacency is the greatest threat to successful immunisa-

tion programs. This has recently been demonstrated in many

countries in Europe with resurgence of vaccine preventable

diseases that were previously well controlled, particularly

measles.1 Thus in New South Wales (NSW), despite having

a successful immunisation program, we must continue to

review performance carefully, identify signals of compla-

cency and strive to protect vulnerable members of our

community with the wide range of vaccines that we have

at our disposal.

This issue of the NSW Public Health Bulletin presents the

second in a series of annual reports which provide a

comprehensive overview of the current epidemiology of

vaccine-preventable diseases in NSW and the status of our

immunisation program. 2010 was the third year of NSW’s

second immunisation strategy (in place from 2008 to 2011)2

and saw further progress in a number of areas such as

vaccine coverage and timeliness. Changes in vaccine recom-

mendations, the ongoing pertussis challenge and the adverse

events associated with seasonal influenza vaccine use in

young children, are some of the features highlighted.

In the NSW Annual Vaccine Preventable Disease Report,

2010, by Spokes andGilmour, it is gratifying to see thatmost

notifiable vaccine preventable diseases in NSW remain

under good control. For example, cases of Haemophilus

influenzae serotype B (Hib), meningococcal C and pneumo-

coccal disease remain at low levels. Although rates of

invasive pneumococcal disease are still highest in children

below 5 years of age, almost all strains (94%) identified in

cases were those not covered by the 7-valent conjugate

pneumococcal vaccine (7vPCV). The introduction of a

13-valent PCV nationally in 2011, to replace the 7-valent

vaccine, holds promise for further decline in disease inci-

dence due to the additional six vaccine serotypes.

The ongoing pertussis epidemic poses important chal-

lenges.3 2010 saw changes in the epidemiology of the

disease; notification rates decreased in children under

4 years of age (although these rates continue to be high)

and increased in the 5–14-year age group. As seen in the

Annual Coverage report byHull et al, two high school-based

cohorts of adolescents were provided with the adult and

adolescent formulation of the diphtheria, tetanus and acel-

lular pertussis-containing (dTpa) vaccine in 2010 (year 7

and year 10). This immunisation program aimed to increase

and bring forward protection for adolescents, in whom

immunity may be waning after the fourth booster dose (at

4 years of age). It was reassuring to see a more than 50%

decline in notification rates among infants below 12 months

of age. Earlier receipt of the first dose of pertussis-contain-

ing vaccine for infants (at 6 weeks rather than 2 months of

age) has been recommended in NSW since 2009 in response

to the current epidemic.4 As reported by Hull et al, this

earlier schedule has resulted in a large increase in the

proportion of babies (over 60%) receiving the first dose

before 8 weeks of age and thus being afforded at least partial

protection against severe disease. Another strategy has been

the provision of free vaccine to the parents and carers of

young infants, funded in NSW as the ‘cocoon program’.4

This strategy is currently being formally evaluated for its

impact on infant disease which should inform ongoing

policy in this area. Clearly the focus of pertussis vaccination

efforts must remain on preventing disease in those most

vulnerable to severe morbidity and mortality – infants,

especially those below 6 months of age.

Cases of measles, often introduced by young unimmunised

Australians returning from travel overseas to

measles endemic areas, or visitors from these areas, led

to sporadic outbreaks of the disease across NSW in 2010,

particularly in those aged 10–19 years. Index cases (the

first to contract disease in an outbreak) often passed
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the infection to unvaccinated family members. However,

due to high population immunity and rapid public health

responses, these outbreaks were usually quickly

contained and, consequently, the re-establishment of

endemic measles virus was prevented. This rapid con-

tainment is in contrast to the experience of other coun-

tries, such as New Zealand, the UK and Europe where

measles outbreaks have been sustained and the endemic

circulation of measles has been re-established.1,5 These

situations highlight the importance of ensuring that two

doses of measles-mumps-rubella (MMR) vaccine are given

to all non-immune persons: as adolescents and young

adults are less likely to have received a second dose, and

should therefore be targeted for vaccination. It is encour-

aging that since 2009, there has been sustained improve-

ment in the timeliness of the second childhood dose of

MMR vaccine, scheduled at 4 years of age, including in

Aboriginal children. Australia is rapidly approaching

the elimination of measles and should develop a specific

measles elimination plan to build on the legacy of the

enhanced control already achieved.

The NSW Immunisation Coverage Report, 2010, has

extensive data on coverage and timeliness for all vaccines

funded through the National Immunisation Program (NIP),

for each Local Health District. NSW has reached coverage

benchmarks of 90% for children at 12 and 24months of age

in almost all areas, with a substantial increase in coverage

at 5 years to just below 90%. This latter improvement has

occurred nationally, and probably arises from changes in

overdue rules (the rules guiding when children are overdue

for receipt of vaccinations), linked to incentive payments

for parents and immunisation providers. Coverage of

vaccines delivered to secondary school students remained

steady, although at lower levels than for early childhood

vaccines. These data are valuable to inform practitioners

and programs, particularly in areas where coverage

remains low, such as the Mid North Coast and Northern

NSW. Across NSW, vaccine coverage continues to remain

lower in Aboriginal compared with non-Aboriginal chil-

dren in the first year of life, when children are generally

most vulnerable to severe disease. However, the disparity

in receipt of infant vaccines has almost disappeared by 24

months, suggesting further attention to timeliness could

reap rewards in this population.

As described by Mahajan et al. in the NSW Annual Report

on Adverse Events Following Immunisation, 2010, 2010

saw some landmark events in the field of vaccine safety.

High reporting rates for adverse events following immu-

nisation (AEFI) with influenza vaccine both within NSW

and nationally reflect the major unexpected increased

risk of fever and febrile convulsions in young children

following the introduction of the 2010 seasonal influenza

vaccine, Fluvax� (CSLBiotherapies).6 Although reporting

to passive surveillance systems for AEFI cannot provide

population attributable rates of AEFI or determine

causality, signal detection can occur. In 2010, signal

detection led to the rapid suspension of the use of influenza

vaccines in children under 5 years of age, and the detailed

epidemiological investigations which followed identified

the administration of the CSL vaccine in young children as

the cause.6 Overall, reports of AEFI with the two influenza

vaccine types available in 2010, Panvax� (monovalent

pandemic influenza vaccine, CSL Biotherapies) and

seasonal influenza vaccines, dominated, representing

65% of all reports. Many reports for Panvax� were

received directly from members of the public, as this was

encouraged by the Therapeutic Goods Administration

(TGA). However, most reports were of mild or expected

events. This level of severity is consistent with that

expected following the introduction of a new vaccine, as

historical data in the Annual Report shows. Overall, after

excluding reports for influenza vaccines, there was a three-

fold decrease in reports of AEFI due to routine vaccines in

children below 7 years of age. The comprehensive data and

interpretation of reporting trends for AEFI within NSW

provided by Mahajan et al are important to continually

assess and ensure the safe, as well as effective, use of

vaccines. The increased reporting by community members

highlights the public’s interest in participating in, and

being informed about, vaccine safety signals. An open

dialogue with the public to ensure ongoing trust is crucial

to the success of the program.

Immunisation programs in NSW continue to make impor-

tant contributions to the health of our state’s population.

Although some challenges remain, such as the control of

pertussis, the detailed reports provided in this issue of the

Bulletinwill inform the delivery of theNSW immunisation

strategy.
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Abstract: Aims: To describe trends in case

notification data for vaccine-preventable diseases

in NSW for 2010.Methods: Risk factor and vacci-

nation status data were collected from cases through

public health unit follow-up. Data from the NSW

Notifiable Conditions Information Management

System (NCIMS) were analysed by: local health

district of residence; age; vaccination status; and

sub-organism, where available. Results: Outbreaks

of measles and pertussis were notified in 2010,

associated with unimmunised groups (measles) or

as a result of waning immunity (pertussis).

Conclusion: With the exception of pertussis, most

vaccine-preventable disease notifications remain

low in NSW. Ensuring high levels of vaccination

for travellers is important to prevent future outbreaks

of vaccine-preventable disease, particularlymeasles.

The objectives of vaccine-preventable disease surveillance

are to: detect and investigate outbreaks of vaccine-

preventable disease; identify contacts of patients who

may be at risk of infection; identify cases of potential

vaccine failure; and understand the epidemiology

of vaccine-preventable disease to inform the development

of prevention strategies. Notified cases of vaccine-

preventable disease were defined according to national

criteria.1 Under the NSW Public Health Act 1991, since

1991: medical practitioners have been required to notify

patients diagnosed with measles and pertussis; laboratories

have been required to notify patients diagnosed with

measles, pertussis, rubella, Haemophilus influenzae sero-

type b invasive infection, meningococcal disease, mumps

and rubella; and hospital general managers have been

required to notify patients diagnosed with measles, pertus-

sis,H. influenzae serotype b invasive infection, and menin-

gococcal disease, to NSW Health (via public health units).

Laboratories have also been required to notify patients with

invasive pneumococcal infections since 2002.

Notifications ofH. influenzae serotype b invasive infection,

measles, meningococcal disease, pertussis, pneumococcal

disease (people aged less than 5 years and 50years and over)

and tetanus prompt public health follow-up according to

NSW case definitions and response protocols.2 Notifica-

tions ofmumps and rubella are not routinely followed-up by

public health units in NSW.2 Public health unit staff enter

data gathered on notified cases into the statewide Notifiable

Conditions Information Management System (NCIMS).

This report describes notifications of vaccine-preventable

diseases in New SouthWales (NSW) in 2010 and compares

this with recent trends in surveillance data.

Methods
Notification data from theNSWNCIMSwere reviewed for

cases of vaccine-preventable diseases with a date of onset

in 2010. All rates were calculated using Australian Bureau

of Statistics population estimates for the relevant year.

Rates are presented as annual rates per 100 000 total

population or population in age groups. Risk factor and

vaccination status data were collected from notified cases

through public health unit follow-up. In NSW, laboratories

provide serotype data for measles, meningococcal and

pneumococcal disease. Notified cases were analysed by

place of usual residence according to geographical regions

served by the relevant local health districts’ public health

unit.

Results
Haemophilus influenzae serotype b invasive infection

H. influenzae serotype b (Hib) is a bacillus which may form

part of the flora of theupper respiratory tract. Thebacteria are

spread through contact with droplets from the nose or throat

of a person with the infection, usually in household-like

settings. Infection can result in invasive disease including

meningitis, epiglottitis, septic arthritis, cellulitis and pneu-

monia.3 Since 1993, vaccination against H. influenzae sero-

type b has been available and is provided for infants at 2, 4, 6

and 12 months of age.4 In 2006, theH. influenzae serotype b

vaccine changed to PRP-T from PRP-OMP.

Summary of notified cases

In 2010, six cases of H. influenzae serotype b infection

were notified which is similar to previous years. Two

cases were children aged less than 1 year, two cases

were children aged between 1–6 years, and two cases were

adults aged 35 and 55 years. Three cases were male; no

cases were notified in Aboriginal people in 2010.
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Vaccination status of cases

Of the four cases of H. influenzae serotype b infection

notified in children in 2010, one was unvaccinated and three

were fully vaccinated for their age (an infant aged 7 months

with three doses and two children aged 3 years with four

doses).

Comment

H. influenzae serotype b is now rarely seen in NSW

children.H. influenzae serotype b vaccination has success-

fully reduced the rate of disease incidence in unvaccinated

populations.

Measles

Measles is an acute, highly infectious viral disease that can

have serious complications. Prodromal symptoms of mea-

sles include fever, tiredness, cough, runny nose, sore red

eyes and feeling unwell. A characteristic rash appears 3–7

days after the prodrome, beginning on the face and spread-

ing down the body. The rash usually lasts 4–7 days.3

Summary of notified cases

In 2010, 26 cases of measles were notified in NSW, com-

pared to 19 in 2009. The highest notification rates were

reported among young people aged at onset of their illness

10–14years (10cases, 2.2per100 000population) and15–19

years (seven cases, 1.5 per 100 000 population) (Figure 1).

Eighteen cases (69%) were male; no cases were notified in

Aboriginal people. Geographically, the highest notifica-

tion rates were reported from the Northern NSW Local

Health District (4.0 per 100 000 population) (Table 1).

Vaccination status of cases

Of the 26 cases, 18 (69%) were unvaccinated, two (8%)

were vaccinated, two (8%) were partially vaccinated and

four adult cases (15%) were unable to recall their vaccina-

tion status.

Outbreaks

Most cases of measles in NSW are notified either in non-

immune travellers who return with the infection from

countries where measles is endemic, or in non-immune

people who are exposed to a known case.5 Of the 26 cases

notified in 2010, six (23%) were associated with overseas

travel. Three of these cases resulted in further transmission

affecting 20 people. One case who acquired the infection

overseas was associated with transmission to one unvacci-

nated family member and one unvaccinated community

contact. A second casewho acquired the infection overseas

was associated with transmission to three unvaccinated

family members and one airplane contact with uncertain

vaccination history. A third overseas case, from the North-

ern NSW Local Health District, was associated with

transmission in a high school (eight cases), a prison (four

cases) and the community (two cases).

Genotype

There are different genotypes of themeasles virus. In 2010,

eight cases had measles genotype information identified.

Of these, one were identified as H1 (associated with travel

to Vietnam), one was D8 (associated with travel to Sri

Lanka), one was D4 (associated with travel to Italy), and

five were D9 (one associated with travel to China, and four

from the Northern NSW Local Health District cluster

initially associated with travel to Malaysia).

Comment

People at risk of contracting measles are those who have

never had measles or who have never been vaccinated. A

second dose of measles-mumps-rubella (MMR) vaccine
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Figure 1. Annual notification rates of measles disease by age group, NSW, 2010.
Source: NSW Notifiable Conditions Information Management System
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was added to theNational Immunisation Program in 1992.4

Endemic genotypes of the measles virus have disappeared

through control. The variety of genotypes described indi-

cates that most cases are imported.

Invasive meningococcal disease

Invasive meningococcal disease is an acute bacterial

disease that typically causes septic shock or meningitis

(or a combination of both).3 Invasive meningococcal

disease is caused by infection with meningococcus bacte-

ria, of which there are several serogroups. A vaccine

against serogroup C meningococcal disease was added to

the National Immunisation Program in 2003 for children at

12 months of age and offered to all people aged 1–19 years

between 2003 and 2004.4

Summary of notified cases

In 2010, 74 cases of invasive meningococcal disease were

notified in NSW (66 confirmed and eight probable), com-

pared with 92 cases notified in 2009. Five deaths were

notified in 2010 (three caused by serogroup B, one ser-

ogroup W135, and one with an unknown serogroup) com-

pared to four deaths in 2009 (two caused by serogroup B,

one serogroupW135, and onewith an unknown serogroup).

The highest notification rates of invasive meningococcal

diseasewere among children aged less than 5 years at onset

of illness (29 cases, 6.2 per 100 000 population) and young

people aged 15–19 years (10 cases, 2.1 per 100 000

population). Of the notifications among children aged less

than 5 years, the highest rates were reported from children

aged 12–24months (10 cases, 10.1 per 100 000 population)

and infants aged less than 12 months (eight cases, 8.4 per

100 000 population) (Figure 2).

In 2010, 36 cases (49%) of invasivemeningococcal disease

were in males. Seven cases were notified in Aboriginal

people. Geographically, the highest notification rates were

from the Central Coast (3.2 per 100 000 population) and

Illawarra Shoalhaven Local Health Districts (2.1 per

100 000 population) (Table 1).

Vaccination status of cases

Information describing vaccination status was complete

for 60 cases (81%). Of the cases with known vaccination

status, 37 (62%) were vaccinated against serogroup C. Of

the vaccinated cases, 29 (78%) were from serogroup B (for

which there is no vaccine), one (3%) was from serogroup

W135 and six (16%) were unable to be typed. No cases

reported in people who were vaccinated were due to

serogroup C.

Serogroup

Of the 74 cases notified in NSW in 2010, serogroup

information was recorded for 62 (84%). Of the cases with

known serogroup information, 49 (79%) were caused by
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Figure 2. Annual notification rates of invasivemeningococcal disease by 5-year age groups, NSW, 2010. Inset: Annual notification
rates for children aged below 5 years for 2010 for each year of age.
Source: NSW Notifiable Conditions Information Management System
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serogroup B (for which there is no vaccine), six (10%) were

serogroupC, four (6%)were serogroupW135and three (5%)

were serogroup Y. Of the 12 cases (19%) with unknown

serogroup information, the serogroup could not be typed for

five cases and seven cases were clinical diagnoses.

Comment

The number of notified cases of invasive meningococcal

disease has declined significantly since the National

Meningococcal C Immunisation Program commenced in

2003. The greatest reduction in notified cases of meningo-

coccal disease has been for serogroup C, from 44 cases

(29%) with known serogroup in 2003 to six cases (10%) in

2010. Serogroup C meningococcal disease is now mainly

reported from young adults (aged 15–29 years) and unim-

munised children. The number of cases of meningococcal

disease associated with serogroup B has also decreased

over time. However, due to reductions in serogroup C

disease, notifications of serogroup B disease now account

for a larger proportion of the meningococcal disease

notifications in NSW. Serogroups not included in vaccines

(W135 and Y) have remained relatively stable over time.

Mumps

Mumps is an acute infectious disease caused by themumps

virus. Common symptoms of mumps include fever, loss of

appetite, tiredness and headaches followed by swelling and

tenderness of the salivary glands. Illness is usually more

severe in people who contract the infection after puberty.3

In NSW, vaccination is provided usingMMRvaccine at 12

months and 4 years of age.4

Summary of notified cases

In 2010, 38 cases of mumps were notified in NSW

compared to 40 in 2009. The highest notification rates of

mumps were among young adults aged 25–29 years at

onset of illness (10 cases, 2.0 per 100 000 population). In

2010, 13 cases (34%) were male. Geographically, the

highest rates were notified from the Sydney Local Health

District (1.1 per 100 000 population) (Table 1).

Comment

In NSW, notified cases of mumps are not routinely

followed up by public health units. A significant increase

in mumps notifications (largely from young adults in the

South Eastern Sydney Local Health District) was reported

in 2007.6 No outbreaks or clusters of mumps cases were

notified in 2010.

Pertussis

Pertussis (or whooping cough) is a disease caused by

infection of the throat with the bacteria Bordetella pertus-

sis. Pertussis can be very serious in small children. Older

children and adults may have a less serious illness, with

bouts of coughing that continue for many weeks regardless

of treatment.3 Pertussis vaccination is combined with

diphtheria and tetanus (DTPa) in a primary course at 2, 4

and 6 months of age (can be given at 6 weeks of age) and a

booster at 4 years of age (can be given from 3½ years).

A second booster dose is given between 15 and 17 years of

age using the adult dTpa formulation.4

Summary of notified cases

In 2010, 9287 cases of pertussis were notified in NSW

compared with 12 448 in 2009. Following an epidemic

period during 2008 and 2009,7 notifications of pertussis

declined and stabilised in the first half of 2010 (2376

notified to 30 June 2010) compared to the same period in

2009 when 8777 cases were notified. Notifications of

pertussis increased during the second half of 2010

(6911), peaking in November at 1866 cases.

The highest pertussis notification rates were in children

aged 5–9 years (2730 cases, 616.9 per 100 000 population)

and 10–14 years (1614 cases, 356.5 per 100 000 popula-

tion). The age groups 5–9 and 10–14 years were the only

age groups showing an increase in notification rates in

2010 compared with 2009, in contrast to younger age

groups. Notifications of pertussis in children aged 0–4

years were significantly lower in 2010 (1394 cases, 298.8

per 100 000 population) compared to 2009 (2821 cases,

621.6 per 100 000 population). Of the cases aged less than

5 years, the highest notification rates were in children

aged 3 years (364 cases, 384.7 per 100 000 population)

and infants aged less than 12 months (302 cases, 315.4 per

100 000 population) (Figure 3).

In 2010, 4026 cases (43%) were male. Of the 1394 cases

aged 0–4 years (who are followed up by public health units),

49 (4%) were notified in Aboriginal children. Geographi-

cally, the highest notification rates were reported in the Far

West (260.3 per 100 000 population), Murrumbidgee

(196.8 per 100 000 population) and North Sydney (195.5

per 100 000 population) Local Health Districts (Table 1).

Vaccination status of cases

In 2010, 302 cases were notified in infants aged less than

12 months of age. Of these, 204 (68%) were infants too

young to be fully vaccinated. Of the 1092 cases of pertussis

notified in children aged 1–4 years, 83 (8%) had no

immunisation recorded, 123 (10%) had less than three

doses of vaccine recorded, and 882 (81%) had three or

more doses recorded.

Comment

In 2010, the number of notifications of pertussis was

significantly lower in children aged 0–4 years compared

to the previous year. This was particularly striking for

children aged 3 years at onset of illness (384.7 per 100 000

population in 2010 compared to 810.9 per 100 000 popu-

lation in 2009) and infants aged less than 12 months of age

NSW Annual Vaccine-Preventable Disease Report, 2010
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(315.4 per 100 000 population in 2010 compared to 677.2

per 100 000 population in 2009).

The reduction in notifications in these age groups may be in

part due to a statewide community awareness campaign to

protect infants. The key messages were: for infants to

receive their first dose of vaccine at 6weeks (from8weeks);

for children to receive their first booster dose of vaccine at

3½ years (from 4 years); and to promote free vaccination for

new parents, grandparents and carers of infants.8

Pneumococcal disease (invasive)

Pneumococcal disease is caused by infection with the

bacteria Streptococcus pneumonia and is a frequent cause

of serious bacterial infections.3 There are more than 90

different serotypes that can cause the disease. Vaccines for

children aged less than 5 years (7-valent pneumococcal

conjugate vaccine – 7vPCV) and adults older than 65 years

(23-valent pneumococcal polysaccharide vaccine –

23vPPV) were introduced into the National Immunisation

Program in 2005.4 In NSW, cases of all ages are notified,

but only those aged less than 5 years or older than 50 years

are routinely followed up by public health units to gather

vaccination and serotype data.

Summary of notified cases

In 2010, 503 cases of invasive pneumococcal disease were

notified compared to 478 in 2009. Forty-six deaths

were identified in 2010 compared to 53 in 2009. Two

deaths were notified in fully vaccinated children aged less

than 2 years (disease caused by serotypes not included in

the vaccine), five in people aged 5–49, and 39 in people

aged older than 50 years.

The highest notification rates of invasive pneumococcal

disease were in adults aged older than 85 years (45 cases,

32.6 per 100 000 population), 80–84 years (34 cases, 22.5

per 100 000 population) and children aged less than 5 years

(98 cases, 21.1 per 100 000 population) (Figure 4). Of the

cases aged less than 5 years, the highest notification rates

were in children aged 12–23 months (35 cases, 38.0 per

100 000 population) and infants aged less than 12 months

(26 cases, 27.2 per 100 000 population).

Fifty-six percent of cases were male. Of the 371 cases aged

0–4 years or older than 50 years (who are followed up by

public health units), 13 (4%) were notified in Aboriginal

people. Geographically, the highest notification rates

were reported in the Western NSW (10.0 per 100 000

population), South Eastern Sydney (8.7 per 100 000 popu-

lation) and Nepean Blue Mountains (8.3 per 100 000

population) Local Health Districts (Table 1).

Serotype

Of the 503 cases of invasive pneumococcal disease

notified in 2010, 400 (80%) had complete serotype
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children aged below 5 years for 2009 and 2010 for each year of age.
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information. For children aged less than 5 years with

known serotype information, 92 (94%) were notified

with serotypes not included in the 7vPCV, two (2%)

were notified with invasive disease caused by a serotype

included in the 7vPCV (19F and 23F), and four (4%) were

unable to be typed. For people aged 5–49 years with known

serotype information, 95 (81%) were notified with sero-

types not included in the 7vPCV, 17 (15%) were notified

with invasive disease caused by a serotype included in

the 7vPCV, and five (4%) were unable to be typed. For

adults aged older than 50 years, 70 cases (28%) were

caused by a non-vaccine-related serotype.

Comment

Invasive pneumococcal disease has significantly decre-

ased in children aged less than 5 years, with moderate

reductions in adults aged older than 50 years, following the

addition of pneumococcal vaccine onto the National

Immunisation Program in 2005.9 In children, disease

caused by serotypes included in the 7vPCV are uncom-

mon, however, disease caused by serotypes not included in

the 7vPCV has continued to increase (particularly disease

caused by serotype 19A).

Rubella

Rubella (or Germanmeasles) is an infectious viral disease.

Although a mild infection in most people, infection in

early pregnancy can cause serious birth defects or mis-

carriage. Rubella is spread from a person with the infection

by droplets from the nose or mouth or by direct contact.3

Rubella is easily spread to people who have not been

vaccinated or not previously had the infection. Rubella

vaccination is provided using MMR vaccine at 12 months

and 4 years of age.4

Summary of notified cases

In 2010, 13 cases of rubella were notified in NSW

compared to seven in 2009. All cases were notified in

adults aged 20–50 years. Six cases (46%) were male.

Geographically, the highest notification rates were in the

Central Coast Local Health District (0.6 per 100 000

population) (Table 1).

Comment

It is likely that many cases of rubella are diagnosed

clinically and are never confirmed by pathology tests.

Therefore, the notifications are likely to represent an
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underestimation of the true incidence of rubella in the

community. Rubella cases are not routinely followed up by

public health units in NSW. Notifications have declined

over time.

Tetanus

Tetanus is a disease caused by the bacteria Clostridium

tetani. Toxin made by the bacteria, which grows at the site

of an injury, attacks a person’s nervous system. Although

now rare due to immunisation, tetanus can be fatal.

C. tetani bacteria are found in dust and animal faeces and

infection may occur after minor injury (sometimes unno-

ticed punctures to the skin that are contaminated with soil,

dust or manure) or after major injuries such as open

fractures, dirty or deep penetrating wounds, and burns.3

Tetanus is not passed from one person to another. Vacci-

nation against tetanus is given to children with diphtheria

and pertussis (DTPa) in a primary course at 2, 4 and 6

months of age. A booster dose of DTPa is given at 4 years.4

A second booster dose has been included in the National

Immunisation Program for those aged 15–17 years since

2004 using the adult dTpa formulation.

Summary of notified cases

In 2010, one case of tetanus was notified in NSW. The

case, an elderlyman, was unsure of his vaccination history.

Comment

The number of notified cases of tetanus has remained

relatively stable over the past 5 years, ranging from one

to two cases annually. In Australia, tetanus mostly occurs

in older adults who are not adequately immunised.

Discussion
The numbers of notified cases of many vaccine-

preventable diseases remain low in NSW, however,

outbreaks do occur. High rates of pertussis infection

have been notified in recent years, in part due to waning

immunity and increased use of more sensitive tests.

Outbreaks of measles have occurred as a result of non-

vaccinated people travelling to countries where vaccine-

preventable disease is more common. Maintaining high

levels of vaccination coverage for overseas travellers is

important for future vaccine-preventable disease control,

particularly for measles.

Notification data for vaccine-preventable diseases are sub-

ject to several limitations and are likely to underestimate the

true incidence of disease. Firstly, some infections can be

mild, so people may not present for medical attention.

Secondly, for those who do present to healthcare providers,

notification relies on a diagnosis being made and in

the absence of a doctor notifying the case, appropriate

laboratory tests being ordered. Thirdly, positive diagnoses

may not be notified by the doctor, laboratory or hospital to

public health units as required under the Public Health Act

for a variety of reasons. Nonetheless, assuming these biases

are relatively stable over time, vaccine-preventable disease

notification data do provide a useful indication of the trends

in disease incidence in NSW.

Conclusion
With the exception of pertussis, most vaccine-preventable

diseases are currently notified in lownumbers inNSW.This

is the result of reaching and maintaining high vaccination

coverage levels. Notification and disease estimates from

surveillance systems can be affected by changes in disease

awareness, laboratorydiagnostic tests and testingprotocols,

case definitions, and reporting practices over time. Howev-

er, ongoing surveillance for vaccine-preventable disease is

important to identify changes to disease incidence and to

inform appropriate public health action.
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Abstract: This annual report, the second in the

series, documents trends in immunisation cover-

age in NSW for children, adolescents and the

elderly, to the end of 2010. Methods: Data from

the Australian Childhood Immunisation Register,

the NSW School Immunisation Program and the

NSW Population Health Survey were used to

calculate various measures of population cover-

age, coverage for Aboriginal children and vacci-

nation timeliness for all children. Results: Over

90% coverage has been reached for children at

12 and 24 months of age. For children at 5 years of

age there was an improvement during 2010 in

timeliness for vaccines due at 4 years and

coverage almost reached 90%. Delayed receipt

of vaccines is still an issue for Aboriginal children.

For adolescents, there is good coverage for the first

and second doses of human papillomavirus

vaccine and the dose of diphtheria, tetanus and

acellular pertussis. The pneumococcal vaccination

rate in the elderly has been steadily rising,

although it has remained lower than the influenza

coverage estimates. Conclusion: Completion of

the recommended immunisation schedule at the

earliest appropriate age should be the next

public health goal at both the state and local health

district level. Official coverage assessments for

‘fully immunised’ should include the 7-valent

pneumococcal conjugate and meningococcal

C vaccines, and wider dissemination should be

considered.

This is the second New South Wales (NSW) Annual

Immunisation Coverage Report. This series of annual

reports provides information on trends and issues in

immunisation coverage in NSW to facilitate the monitor-

ing of NSW immunisation programs. This report uses the

longstanding international practice of reporting coverage

at keymilestone ages to measure coverage against national

benchmarks and to track trends over time. It is adapted

from annual national immunisation reports published since

2009.1

High levels of reporting to the Australian Childhood

Immunisation Register are maintained by a system of

incentive payments for immunisation providers and carers.

These have been discussed in detail elsewhere.2 However,

changes to immunisation policy, the incentive payment

system and changes to the ‘fully immunised’ coverage

algorithms may have an impact on reported vaccination

coverage; some recent changes are highlighted in Box 1

and also referred to in this report.

The Australian Childhood Immunisation Register was

established on 1 January 1996 by incorporating demo-

graphic data from Medicare on all enrolled children aged

less than 7 years.3 The operations of the Australian

Childhood Immunisation Register have been discussed in

detail elsewhere.2

Table 1 presents the vaccines delivered through the NSW

Immunisation Program for children in 2010. No new

vaccines were introduced into the NSW Immunisation

Program during 2010.

Methods
Measuring immunisation coverage using the Australian
Childhood Immunisation Register

The cohort method has been used for calculating coverage

at the population level (national and state/territory)4 since

the inception of the Australian Childhood Immunisation

Register. Cohort immunisation status is assessed at

12months of age (for vaccines due at 6months), 24months

of age (for vaccines due at 12 months), and 5 years of age

(for vaccines due at 4 years). A 3-month lag period is

allowed for the late notification of immunisations to the

Australian Childhood Immunisation Register.4 If a child’s

records indicate receipt of the last dose of a vaccine that

requires more than one dose to complete the series, it is

10.1071/NB11021 Vol. 22(9–10) 2011 NSW Public Health Bulletin | 179



Table 1. Schedule of vaccines delivered through the NSW Immunisation Program, to children, adolescents and adults in 2010

Age Vaccine

Childhood vaccines

Birth Hep B

2 months Hep B DTPa Hib Polio 7vPCV Rotavirus

4 months Hep B DTPa Hib Polio 7vPCV Rotavirus

6 months Hep B DTPa Hib Polio 7vPCV

12 months Hib MMR Men C

18 months VZV

4 years DTPa Polio MMR

Adolescent vaccines

12 years Hep B dTpa VZV HPV

15 years dTpa Flua,c 23vPPVb

Adult vaccines

$50 years Flua,c 23vPPVa

65 years Fluc 23vPPV

Hep B: hepatitis B vaccine; DTPa: diphtheria, tetanus and acellular pertussis-containing vaccine; dTpa: adolescent and adult formulation DTPa;

Hib: Haemophilus influenzae type b vaccine; MMR: measles-mumps-rubella vaccine; VZV: varicella zoster virus vaccine; 7vPCV: 7-valent

pneumococcal conjugate vaccine; Men C: meningococcal C vaccine; HPV: human papilloma virus vaccine (females only); Flu: influenza vaccine;

23vPPV: 23-valent pneumococcal polysaccharide vaccine
aAll Aboriginal adults only
bAboriginal adults with medical risk factors
cAnnual vaccination, all aged$6 months with medical risk factors, Aboriginal adults$15 years, non-Aboriginal adults$65 years

Source: National Immunisation Program Schedule.

Box 1. Recent significant changes in immunisation policy, immunisation incentives and coverage calculation algorithms

December 2009 – Changes in the coverage calculation algorithms that tightened the rules regarding receipt of Haemophilus

influenzae type b and hepatitis B vaccines for children aged 12 and 24months to lead tomore accuratemeasures ofHaemophilus

influenzae type b and hepatitis B vaccine coverage in Australia.

October 2009 – The recommendation by the Australian Technical Advisory Group on Immunisation that the fourth dose of

diphtheria, tetanus and acellular pertussis (DTPa)-containing vaccine can be given from 3½ years of age instead of the previously

recommended 4 years of age.

March 2009 – The recommendation byNSWHealth and the Australian Technical Advisory Group on Immunisation to parents and

immunisation providers to consider bringing the first dose of DTPa forward to 6 weeks of age to provide earlier protection.

January 2009 – Changes to the overdue rules so that children were classified as overdue for pre-school boosters at 4 years

and 1 month instead of the previous 5 years of age. This applied to parental and provider incentive payments.

The Maternity Immunisation Allowance changed from a full payment at 18–24 months of age to being paid in two instalments:

the first when the child is fully immunised and aged between 18 and 24 months; and the second when the child is fully

immunised and aged between 4 and 5 years. This payment applied only to children who had not yet already received the

full payment at 2 years of age.

October 2008 – The General Practice Immunisation Incentive Service Incentive Payment ($18.50 for completing a schedule point)

ceased. Information payments of $6 were retained.

December 2007 – Coverage algorithm for immunisations due at 4 years of age changed to assess children at 5 years, not 6 years.
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assumed that earlier vaccinations in the sequence have

been given. This assumption has been shown to be valid.5,6

The proportion of children designated as ‘fully immunised’

was calculated using the number of Medicare-registered

children who were completely immunised with the vac-

cines of interest by the designated age as the numerator and

the total number ofMedicare-registered children in the age

cohort as the denominator. ‘Fully immunised’ at 12months

of age was defined as a child having a record on the

Australian Childhood Immunisation Register of three

doses of a diphtheria, tetanus and pertussis (DTP)-

containing vaccine, three doses of polio vaccine, three

doses of Haemophilus influenzae type b (Hib) vaccine and

three doses of hepatitis B vaccine. ‘Fully immunised’ at

24 months of age was defined as three or four doses of

a DTP-containing vaccine, three doses of polio vaccine,

four doses of Hib vaccine, three doses of hepatitis B

vaccine, and one dose of a measles- mumps- rubella-

containing (MMR) vaccine. ‘Fully immunised’ at 5 years

of age was defined as four or five doses of a DTP-

containing vaccine, four doses of polio vaccine and two

doses of an MMR-containing vaccine.

Immunisation coverage estimates were also calculated for

individual National Immunisation Program vaccines,

including those not included in calculations for incentive

payments and ‘fully immunised’ status. They were: the

third dose of 7-valent pneumococcal conjugate vaccine

(7vPCV) and the second dose of rotavirus vaccine by

12 months of age; and one dose each of varicella and

meningococcal C vaccines by 24 months of age.

Timeliness

Age-appropriate immunisation was defined as receipt of a

scheduled vaccine dose within 30 days of the recom-

mended age. We categorised vaccination at 1–6 months

or more than 6 months after the recommended age as

delayed. All children included in the analysis were old

enough to potentially experience delays in immunisation

greater than 6 months for immunisation due by 24 months

of age or earlier. Timeliness of different vaccines and doses

was also compared by plotting the cumulative percentage

receiving each vaccine dose by age, with the proportion

ever immunised set as 100%.

Local health districts

Immunisation coverage estimates and vaccination delay

estimates are presented in this report by NSW local health

district (LHD). LHDs were introduced in January 2011,

replacing area health services. There are 18 LHDs inNSW,

eight in metropolitan NSW, seven in rural and regional

NSW, two specialist networks focusing on Children’s

and Paediatric Services, and one specialist network focus-

ing on ForensicMental Health. Another geographical area,T
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Network with Victoria, consists of two postcodes (2640

and 2641) both of which are in Albury NSW.

Aboriginal status

Indigenous status on the Australian Childhood Immunisa-

tion Register is recorded nationally as ‘Indigenous’, ‘non-

Indigenous’ or ‘unknown’, as reported by the child’s carer

to Medicare, or by the immunisation provider to the

Australian Childhood Immunisation Register. For this

report we considered two categories of children:

‘Aboriginal’ (Indigenous) and ‘non-Aboriginal’ (non-

Indigenous). Children with unknown Aboriginal status

were presumed to be ‘non-Aboriginal’. Coverage estimate

time trends are presented from 2004 only, due to poor rates

of reporting of Aboriginal status before that time.7

Small area coverage

Coverage was calculated for Australian Bureau of Statis-

tics (ABS)-defined statistical subdivisions.8 We chose

ABS-defined statistical subdivisions as areas to bemapped

because they providemore detail than LHDs but are not too

small to rendermaps unreadable (child population sizes for

statistical subdivisions in NSW range from 90 to 7000

children). Maps were created using MapInfo mapping

software (version 10, MapInfo Corporation, New York,

USA) and the ABS Census Boundary Information. As

postcode is the only geographical indicator on the

Australian Childhood Immunisation Register, the ABS

Postal Area to Statistical Local Area Concordance 2006

was used to match Australian Childhood Immunisation

Register residential postcodes of the children to statistical

subdivisions.9

Conscientious objection and no vaccine recorded

A child must be registered with Medicare before his or her

parent(s) can lodge a conscientious objection to immunisa-

tionwith theAustralian Childhood Immunisation Register.

Conscientious objectors are eligible for immunisation

incentive payments without the need for immunisation,
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ACIR-fully vaccinated by 12 months
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ACIR-fully vaccinated by 5 years

ACIR-fully vaccinated by 6 years

Coverage at 24 months now greater than at 12 months

Target

18-month dose of DTPa
removed from schedule

Combination vaccines
introduced, leading
to fewer injections

Coverage algorithm
changed to assess
children at 5 years, not 6 years

Figure 1. Trends in ‘fully immunised’a,b,c vaccination coverage, NSW, 2000–2010, for four age cohorts
aThree doses of a diphtheria, tetanus and acellular pertussis-containing (DTPa) vaccine, three doses of polio vaccine, two or three
doses of PRP-OMP-containing Haemophilus influenzae type b (Hib) vaccine or three doses of any other Hib vaccine, and two or three
doses of Comvax hepatitis B vaccine or three doses of all other hepatitis B vaccines.
bThree or four doses of a DTPa-containing vaccine, three doses of polio vaccine, three or four doses of PRP-OMP-containing Hib
vaccine or four doses of any other Hib vaccine, three or four doses of Comvax hepatitis B vaccine or four doses of all other hepatitis B
vaccines, and one dose of a measles, mumps and rubella (MMR)-containing vaccine.
cFour or five doses of a DTPa-containing vaccine, four doses of polio vaccine, and two doses of an MMR-containing vaccine.
ACIR: Australian Childhood Immunisation Register

Source: Australian Childhood Immunisation Register.
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but parents may also object to immunisation but refuse to

lodge any official objection. We used the percentage of

children with no vaccines recorded on the Australian

Childhood Immunisation Register as a proxy measure of

the total number of children whose carers were opposed to

immunisation, whether or not they are registered as

such. Proportions of conscientious objectors and

children with no vaccines recorded by LHD were cal-

culated from the cohort of children registered with

Medicare and born between 1 January 2004 and 31

December 2009; at the time of data extraction these

children were aged between 12 and 72 months. We chose

this cohort when calculating proportions so that children

under the age of 12 months were not included, to allow

sufficient time for registration of objection and to exclude

infants late for vaccination.

Coverage in the elderly and adolescents

Influenza and pneumococcal vaccination coverage

estimates in elderly people were obtained from the

NSW Population Health Survey. This is a rolling random

digit-dialled telephone survey, with vaccination status

determined from patient recall at the time of the interview.

Influenza and pneumococcal vaccination coverage

estimates are based on 3568 and 3342 respondents in

NSW, respectively. Methods and results are presented in

more detail elsewhere.10 Coverage for vaccines given to

adolescents was collected from the NSW School Immuni-

sation Program. Vaccination status is recorded by school

immunisation teams and counts collated by LHDs and

NSW Health. The denominator is the school population,

start of year enrolments. The coverage rates may under-

estimate the true vaccination coverage as they represent

only those vaccinations received through the school pro-

gram and do not include doses received from general

practitioners or other immunisation providers. Methods

are presented in more detail elsewhere.11

Results
Overall coverage estimates

In the majority of LHDs in NSW, coverage for all individ-

ual vaccines (except rotavirus) for the 12-month age group
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Revised algorithm for
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Figure 2. Trends in vaccination coverage estimates for individual vaccines at 12months of age (third dose of DTPa, polio, hepatitis
B, Hib, rotavirus and 7vPCV), NSW, 2000–2010

By 3-month birth cohorts born between 1 January 1999 and 31 December 2009. Coverage assessment date was 12months after the
last birth date of each cohort.
*Prior to September 2009, the algorithm stated that receipt of two or three doses of Haemophilus influenzae type b (Hib)
and hepatitis B vaccines rendered a child ‘fully immunised’ for these vaccines. After September 2009, changes to the algorithm
were made to tighten the rules regarding ‘fully immunised’ for Hib and hepatitis B vaccines.
7vPCV: 7-valent pneumococcal conjugate vaccine
DTPa: diphtheria, tetanus, pertussis (acellular) – paediatric formulation

Source: Australian Childhood Immunisation Register.
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is greater than 90%. Two LHDs (Mid North Coast and

Northern NSW) had 12-month coverage estimates ranging

from 81.8% to 88.6% for all individual vaccines for

the 12-month age group (Table 2). Similarly, in all LHDs

exceptNorthernNSW, coverage for all individual vaccines

(except varicella) for the 24-month age group is also

higher than 90% (Table 3). Recorded coverage for the

5-year age group is slightly below 90% for all vaccines

(Table 4). Figure 1 shows time trends in ‘fully immunised’

childhood vaccination coverage at three milestone ages

in NSW. The proportion ‘fully immunised’ at 1 and 2

years of age has been at high levels since 2003 whereas

coverage at 5 years of age increased markedly in 2009

and 2010.

Coverage estimates for children aged less than 3 years

In NSW before 2009, coverage for the 12-month and

24-month age groups for Hib and hepatitis B vaccines

was greater than for DTPa and polio, due to a less stringent

algorithm for calculating coverage. Since the change in

algorithm in the latter half of 2009, coverage estimates

for Hib and hepatitis B have lowered and become similar

to those of DTPa and polio at just under 95% (Figures 2

and 3). These newer estimates more accurately reflect the

true proportion of children fully vaccinated for these

vaccines.

Coverage for 7vPCV has remained at high levels, with an

increase from 87.4% in March 2006 to 91.6% in the last

cohort assessed in December 2010 (Figure 2). It was

similar in all LHDs at greater than 90% except in the

Mid North Coast and Northern NSW (Table 2).

Rotavirus vaccinewas added to the National Immunisation

Program in July 2007; coverage for two doses at 12months

of age was calculated only from the July 2008 quarter

onwards. Coverage increased in NSW from 77.3% in July

2008 to 86.6% in December 2010 (Figure 2) and was lower

and had greater variation betweenLHDs compared to other

vaccines given at 2, 4 and 6 months of age (Table 2).

In 2010, coverage for the MMR and meningococcal C

vaccines for the 24-month age group was around 94% and

93% respectively. Coverage for meningococcal C has

remained at high levels since first calculated for NSW in
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Figure 3. Trends in vaccination coverage estimates for individual vaccines at 24 months of age (DTPa, polio, hepatitis B, Hib,
MMR, varicella, Men C),a for NSW 3-month birth cohorts between 1999 and 2008

By 3-month birth cohorts born between 1 January 1999 and 31 December 2008. Coverage assessment date was 24months after the
last birth date of each cohort.
aThird dose of DTPa (fourth dose – pre-Sept 2003); third dose of polio; third dose of hepatitis B, third dose of Hib; MMR; one dose
of varicella and one dose of Men C).
DTPa: diphtheria, tetanus, pertussis (acellular) – paediatric formulation
Hep B: hepatitis B
Hib: Haemophilus influenzae type b
Men C: meningococcal C
MMR: measles-mumps-rubella

Source: Australian Childhood Immunisation Register.
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early 2006 though it was added to the National Immunisa-

tion Program in January 2003. It was greater than 91% in

all LHDs except Northern NSW (Table 3).

Varicella vaccine coverage for all LHDs was much lower

than for meningococcal C (Table 3), ranging from 75.3%

in Northern NSW to 89% in Albury (Network with

Victoria).

Coverage estimates for children aged 5–6 years

The trends in childhood vaccination coverage in NSW

for individual vaccines (DTPa, polio and MMR) at 6 years

of age (5 years of age from December 2007) are shown

in Figure 4. Coverage for all three vaccines was almost

identical and remained steady across the whole period

until mid-2006 when a sharp increase of almost 5%

was recorded, likely due to the introduction of combi-

nation vaccines. Coverage at 5 years of age was substan-

tially lower than at 6 years of age due to the shorter time

for the recording of delayed vaccinations. However, in

2010, the 5-year coverage for DTPa, polio and MMR

increased markedly to be slightly above 89%. The overall

‘fully immunised’ rate for 5-year coverage was appro-

ximately 89% in NSW, which was similar to the national

5-year coverage rate of 89.1%. All LHDs in NSW had

more than 85% 5-year coverage rates for all vaccines,

except Northern NSW which had approximately 83%

(Table 4).

Coverage estimates for Aboriginal children

Vaccination coverage estimates for the three milestone

ages for individual vaccines for Aboriginal status for 2010

are shown in Tables 5 and 6. These tables show that

coverage is lower for Aboriginal children than non-

Aboriginal children at the 12-month and 5-year age mile-

stones, but there was little difference at 24 months of age.

At 12months of age, at the LHD level, coverage was lower

among Aboriginal children in all LHDs except Northern

Sydney (91.1% non-Aboriginal; 100% Aboriginal) and

Central Coast (92.6% non-Aboriginal; 93.0% Aboriginal).

The extent of the difference varied among LHDs, ranging

from 0.1% to 12%. However, by the age of 24 months,

coverage disparities between Aboriginal and all other

NSW children had almost disappeared in most LHDs, with

the proportion ‘fully immunised’ at 91.5% for Aboriginal

and 92.1% for all other NSW children (Tables 3 and 6). All

LHDs inNSWhadmore than 90% coverage for Aboriginal
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Figure 4. Trends in vaccination coverage estimates for individual vaccines (DTPa, polio and MMR)a at 5 years of age (6 years up
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Source: Australian Childhood Immunisation Register.
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children with the highest 24-month coverage for Aborigi-

nal children observed in the Illawarra Shoalhaven LHD.

At 5 years of age, the proportion recorded as being ‘fully

immunised’ was lower than that at earlier age milestones.

Therewas a small difference betweenAboriginal and other

NSW children (84.4% and 88.9% respectively) while, for

individual LHDs, coverage in Aboriginal children ranged

from 0.8% lower (in Albury [Network with Victoria]) to

14% lower (in Southern NSW) than in non-Aboriginal

children (Tables 4 and 6).

Coverage in adolescents

NSW Adolescent Vaccination Program coverage data for

high school students for 2010 are shown in Table 7. Cover-

age varies by vaccine and dose with better coverage for the

first and second doses of human papillomavirus vaccine

(HPV) and the dose of dTpa in Year 7 attendees. Vaccine

coverage by LHD was not available for 2010.

Vaccines for the elderly (pneumococcal and influenza)

The proportion of people aged 65 years and over who

were vaccinated for influenza in the past 12 months has

remained relatively stable and is over 70% in NSW for the

period 2002–2010. However, pneumococcal vaccination

(23-valent pneumococcal polysaccharide vaccine; 23vPPV)

in the previous 5 years has been steadily rising, although it

has remained lower than the influenza coverage estimates.

The highest coverage rate for pneumococcal vaccination in

the elderly was observed in 2006, the year after its inclu-

sion on the National Immunisation Program (Figure 5).

In 2010, influenza (in the previous 12 months) and pneu-

mococcal (in previous 5 years) vaccine coverage in the

Table 5. Vaccination coverage estimates for NSW children by age, disease and Aboriginal status, 2010

Vaccine Milestone age Aboriginal Non-Aboriginal

Diphtheria-tetanus-pertussis 12 monthsa 87.3 92.4

24 monthsb 94.3 94.7

5 yearsc 84.8 89.6

Poliomyelitis 12 monthsa 87.2 92.4

24 monthsb 94.3 94.6

5 yearsc 84.7 89.6

Haemophilus influenza type b 12 monthsa 87.2 92.2

24 monthsb 95.0 94.8

5 yearsc NI NI

Hepatitis B 12 monthsa 87.2 92.0

24 monthsb 94.3 94.1

5 yearsc NI NI

Measles-mumps-rubella 12 monthsa NI NI

24 monthsb 93.6 93.8

5 yearsc 85.2 89.4

Varicella 12 monthsa NI NI

24 monthsb 81.0 82.1

5 yearsc NI NI

Meningococcal C 12 monthsa NI NI

24 monthsb 93.3 93.4

5 yearsc NI NI

7-valent pneumoccocal conjugate vaccine 12 monthsa 87.1 91.7

24 monthsb NI NI

5 yearsc NI NI

Rotavirus 12 monthsa 80.6 86.6

24 monthsb NI NI

5 yearsc NI NI

aBirth cohort born 1 January 2009–31 December 2009
bBirth cohort born 1 January 2008–31 December 2008
cBirth cohort born 1 January 2005–31 December 2005

NI: this vaccine at this age milestone is not included in the calculation of coverage estimates

Source: Australian Childhood Immunisation Register.
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elderly was highest in the Central Coast and Hunter

New England LHDs and lowest in the Nepean Blue

Mountains LHD.10

Timeliness of immunisation

For the third dose of DTPa, there was significantly greater

delay in immunisation for Aboriginal children than non-

Aboriginal children, with a 16.8% differential at 7 months

of age (Figure 6). A smaller differential of 6% was found

for the second dose ofMMRat 49months of age (Figure 7).

There was a marked improvement in the timeliness of the

second dose of MMR from 2009 for both population

groups, with 28.6% and 33.3% of doses given by

50 months of age in Aboriginal and non-Aboriginal

children respectively in 2009, compared to 45.2% and

51.3% in 2010.

A similar pattern is seen when vaccination delay is

categorised into 1–6 months and greater than 6 months

(Tables 8 and 9). TheNorthern SydneyLHDhad the lowest

degree of vaccination delay 1–6 months in length for both

Aboriginal and non-Aboriginal children. The Far West

LHD had the lowest degree of vaccination delay greater

than 6 months in length for both Aboriginal and non-

Aboriginal children. The LHDs experiencing the greatest

overall delay were Northern NSW and the Mid North

Coast. The degree of vaccination delay for the second dose

of MMR vaccine was substantially higher for all LHDs in

NSW and for both Aboriginal and non-Aboriginal children

(Table 9). Compared to 2009, the proportion of doses

delayed in 2010 by more than 6 months decreased by

4.5% in Aboriginal and 7.5% in non-Aboriginal children,

while the 1–6-month delays increased by 0.3% and 3.8%

respectively.

In response to the current pertussis epidemic and to provide

early protection for young infants, it was recommended in

March 2009 that NSW immunisation providers give the

first dose of DTPa vaccine (given in a hexavalent

combination of DPTa, Hep B, Hib and inactivated polio-

virus) at 6 weeks of age instead of 8 weeks of age. Figure 8

shows the age at which children in NSW were given the

first dose of DTPa by month of vaccination during 2009

and 2010. Before the recommendation, very few children

received the vaccine dose at 6 weeks of age but the

percentage rose over the 2 years with more than 60% of

children receiving the dose before 8 weeks of age in

November 2010.

Conscientious objectors and no vaccines recorded

The percentage of children with no vaccines recorded in

NSW is greater than those recorded as conscientious

objectors (Table 10). Both indicators varied by LHD

with a high percentage of objectors and children with no

vaccines recorded in the Northern NSW LHD and the

lowest in the Western NSW LHD.

Small area coverage

‘Fully immunised’ coverage in NSW by statistical sub-

division for the 5-year milestone age group in 2010 varies

substantially within the state, with many areas having

recorded coverage below 90%, putting them at higher risk

of outbreaks of highly contagious diseases such as

measles and pertussis (Figure 9). However, coverage

across the state improved markedly from 2009 with many

Table 7. Vaccination coverage estimates for individual
vaccines, NSW adolescent school attendees in NSW, 2010

Vaccine Coverage

(%)

Doses
administered

(n)

HPV dose 1a 77 32 975

HPV dose 2a 72 30 793

HPV dose 3a 66 28 537

Hepatitis B dose 1a 63 54 701

Hepatitis B dose 2a 57 49 507

dTpaa 70 61 262

Varicellaa 32 27 775

dTpab 63 56 384

aYear 7 school attendees
bYear 10 school attendees

HPV: human papillomavirus

dTpa: diphtheria, tetanus, pertussis (acellular) – adolescent and adult

formulation

Source: NSW School Immunisation Program.
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individual vaccines (23vPPV and influenza) for adults aged
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areas, especially outside Sydney, with ‘fully immunised’

coverage above national benchmark levels.

Discussion
These data reveal that 90% coverage benchmarks have

been reached for children at both 12 and 24 months of age

for NSW and for all LHDs except for Northern NSW and

the Mid North Coast. During 2009 and 2010, there was a

substantial increase in coverage at the 5-year milestone, to

just below the 90% level.

Coverage at 24 months of age exceeds that at 12 months

in NSW and for 10 LHDs. This is likely related to the

greater period of time between due date and assessment

time (12 and 6 months respectively), and potentially the

maternity incentive payment assessed at 18–24 months.

The increase in coverage at 5 years is due to improved

timeliness of vaccination, and is probably related to the

change to the overdue rules in January 2009, where

children became overdue for their pre-school boosters at

4 years and 1 month of age instead of the previous 5 years

(Box 1). This change had an impact on eligibility for

child-care benefits for parents and outcome payments for

providers. It was accompanied by a letter from Medicare

Australia advising parents of the change, and the follow-up

of overdue children by local health authorities. It is

unlikely that the splitting of the Maternity Immunisation

Allowance at that time could have had an impact on these

data, as it applies only to children turning 4 years from

2011 onwards. Older children would have received the full

Maternity Immunisation Allowance payment at 24 months

of age and were therefore not eligible for another payment

at 4 years.

While there was little difference in the coverage for most

individual vaccines given at particular schedule points, the

exceptions were rotavirus and varicella, for which cover-

age was substantially lower. The reasons for lower vari-

cella coverage may relate to the age of vaccination

(18 months), a schedule point where no other vaccines

are due, and where coverage has been lower in the past for

other vaccines (i.e. DTPa).1 For rotavirus, upper age limits

that apply only to this vaccine are likely to reduce

vaccinationswith this vaccine but not others when children

present late.

It shouldbenoted that several vaccines are not included in the

assessment of ‘fully immunised’ (i.e. 7vPCV, meningococ-

cal C, rotavirus and varicella). While this annual report

provides coverage data on these vaccines, only data for the

more longstanding and established vaccines are provided to

General Practice Divisions and immunisation providers.

Coverage estimates for the 7vPCV and meningococcal C

vaccines are comparable with estimates for vaccines that are

included in ‘fully immunised’ calculations, but estimates forT
a
b
le
1
0
.

P
e
rc
e
n
ta
g
e
o
f
co

n
sc
ie
n
ti
o
u
s
o
b
je
ct
o
rs
a
n
d
ch

il
d
re
n
w
it
h
n
o
v
a
cc
in
e
s
re
co

rd
e
d
o
n
th
e
A
u
st
ra
li
a
n
C
h
il
d
h
o
o
d
Im

m
u
n
is
a
ti
o
n
R
e
g
is
te
r
fo
r
th
e
co

h
o
rt
b
o
rn

2
0
0
4
]
2
0
0
9
,f
o
r
1
5
lo
ca
l

h
e
a
lt
h
d
is
tr
ic
ts

in
N
S
W
,a
n
d
fo
r
N
e
tw

o
rk

w
it
h
V
ic
to
ri
a
,c
o
m
p
a
re
d
w
it
h
N
S
W

V
a
cc
in
e

Lo
ca
l
h
e
a
lt
h
d
is
tr
ic
t

N
S
W

C
C %

F
W %

H
N
E

%
IS %

M
N %

M
M %

N
B
M

%
N
V
*

%
N
N %

N
S

%
S
E
S

%
S
W
S

%
S
N %

S
Y
D

%
W
N

%
W
S

%
%

C
o
n
sc
ie
n
ti
o
u
s

o
b
je
ct
o
rs

2
.3

1
.0

1
.2

1
.3

3
.2

1
.1

1
.5

1
.6

5
.7

1
.7

1
.6

0
.5

2
.1

1
.1

0
.8

0
.5

1
.4

N
o
va
cc
in
e
s

re
co
rd
e
d

2
.7

1
.8

2
.0

2
.7

4
.6

2
.0

2
.7

2
.1

7
.7

4
.4

4
.2

2
.4

3
.7

4
.1

1
.7

3
.3

3
.3

C
C
:C

e
n
tr
al
C
o
as
t;
FW

:F
ar

W
e
st
;H

N
E:
H
u
n
te
r
N
e
w
En

g
la
n
d
;I
S:
Ill
aw

ar
ra

Sh
o
al
h
av
e
n
;M

N
:M

id
N
o
rt
h
C
o
as
t;
M
M
:M

u
rr
u
m
b
id
g
e
e
;N

B
M
:N

e
p
e
an

B
lu
e
M
o
u
n
ta
in
s;
N
N
:N

o
rt
h
e
rn

N
SW

;N
S:
N
o
rt
h
e
rn

Sy
d
n
e
y;
SE
S:
So

u
th

Ea
st
e
rn

Sy
d
n
e
y;
SW

S:
So

u
th

W
e
st
e
rn

Sy
d
n
e
y;
SN

:S
o
u
th
e
rn

N
SW

;S
Y
D
:S
yd

n
e
y;
W
N
:W

e
st
e
rn

N
SW

;W
S:
W
e
st
e
rn

Sy
d
n
e
y;
N
SW

:N
e
w
So

u
th

W
al
e
s

*N
V
:N

e
tw

o
rk

w
it
h
V
ic
to
ri
a
(2

p
o
st
co
d
e
s
in

A
lb
u
ry

N
SW

)

So
u
rc
e
:A

u
st
ra
lia
n
C
h
ild

h
o
o
d
Im

m
u
n
is
at
io
n
R
e
g
is
te
r.

NSW Annual Immunisation Coverage Report, 2010

Vol. 22(9–10) 2011 NSW Public Health Bulletin | 193



varicella and rotavirus are lower.As thesevaccineshavebeen

routinely incorporated into the childhood immunisation

schedule for some time, their inclusion in the official

coverage assessments for ‘fully immunised’, and wider

dissemination, should be considered. This would facilitate

monitoring of program delivery, potentially boost coverage

by allowing existing incentive payments to apply to

them, and provide a more realistic assessment of ‘fully

immunised’.

Although most children eventually complete the scheduled

series of vaccinations by the 24-monthmilestone,many still

do not do so in a timely manner. This situation is more

pronounced for Aboriginal children, which has been noted

previously.1,12 It is of particular concern for diseases where

multiple vaccine doses are required for protection and the

disease risk among young infants is significant (e.g. pertus-

sis and pneumococcal disease), and for Aboriginal

children who often suffer infection at an earlier age. Immu-

nisation at the earliest appropriate age should be a public

health goal for countries such asAustralia where high levels

of vaccine coverage at milestone ages have been achieved.

Of note was the improved timeliness of the second dose of

MMR vaccine from 2009, and the rapid improvement in

pertussis vaccination at 6–8 weeks of age following its

promotion in NSW.

Coverage for elderly people has been consistently high for

influenza vaccine, but less so for pneumococcal vaccine,

perhaps due to greater awareness of the yearly influenza

vaccination programs.

School-based vaccination in NSW has achieved relatively

high coverage for most vaccines, which is similar to or

better than that achieved in other Australian jurisdictions

and higher than in settings where adolescent vaccines are

implemented through primary care.11

Conclusion
Data provided by the Australian Childhood Immunisation

Register in this report reflect the successful delivery of

the National Immunisation Program in NSW, while iden-

tifying some areas for improvement. The Australian

Childhood Immunisation Register, the NSW Population

Health Survey and monitoring through the NSW School

Vaccination Program continue to be very useful tools for

administering the National Immunisation Program and

monitoring its implementation in NSW.
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Abstract: Aim:This report summarisesAustralian

passive surveillance data for adverse events fol-

lowing immunisation in NSW for 2010.Methods:

Analysis of de-identified information on all

adverse events following immunisation reported

to the Therapeutic Goods Administration.

Results: 424 adverse events following immunisa-

tion were reported for vaccines administered in

2010; this is 6% lower than 2009 but 24% higher

than 2008 and the second highest number since

2003. A total of 274 (65%) adverse events

involved seasonal or pandemic influenza vaccines.

Reports were predominantly of mild transient

events: the most commonly reported reactions

were fever, allergic reaction, injection site reac-

tion, malaise and headache. Only 9% of the

reported adverse events were serious in nature,

including eight reports of febrile convulsions in

children following seasonal influenza vaccine.

Conclusion: The large number of reports in

2010 is attributable to the high rates of fever and

febrile convulsions in children after vaccination

with 2010 seasonal trivalent influenza vaccine, as

well as pandemic (H1N1) 2009 influenza vaccine.

Adverse events following immunisation are generally

regarded as any serious or unexpected adverse events that

occur after the administration of a vaccine(s). Theymay be

caused by a vaccine(s) or may be coincidental. Adverse

events may also include conditions that occur following

the incorrect handling and/or administration of a vaccine(s).

Post-licensure surveillance – the practice of monitoring

the safety of a vaccine after it has been licensed and

released in the market – is important to detect rare, late

onset and unexpected events which are difficult to detect in

pre-licensure vaccine trials.

This is the second annual report for adverse events follow-

ing immunisation in New South Wales (NSW). It sum-

marises passive surveillance data reported from NSW in

2010 and describes reporting trends over the 11-year

period 2000–2010. To assist readers, a glossary of the

abbreviations of the vaccines referred to in this report

is provided in Box 1.

Trends in reported adverse events following immunisation

are influenced by changes to vaccines provided through the

National Immunisation Program. Changes in previous

years have been reported elsewhere.1–12 Two recent

changes to vaccine funding and availability influenced

the adverse events surveillance data presented in this

report:

(i) For the first time, in 2010 annual vaccination with

seasonal trivalent influenza vaccine (containing three

influenza strains A/H1N1,A/H3N2 andB)was funded

under the National Immunisation Program for people

aged 6 months and over with medical risk factors

(previously subsidised Pharmaceutical Benefits

Scheme) and for all Aboriginal people aged 15 years

and over (previously all Aboriginal adults aged

50 years and over and 15–49 years with medical risk

factors).13

(ii) PandemicH1N1 (pH1N1) influenza vaccine (Panvax�)

was introduced in Australia from 30 September 2009

for people aged 10 years and over, and fromDecember

2009 for children aged 6 months to 10 years.14

Methods
Adverse events following immunisation are notifiable to

public health units by medical practitioners and hospital

CEOs under the NSWPublic Health Act 1991. Cases with

outstanding information and all serious adverse events

are followed up by public health units and NSW Health,

and all notifications are forwarded to the Therapeutic

Goods Administration. The Therapeutic Goods Admin-

istration also receives reports directly from vaccine

manufacturers, members of the public and other

sources.15,16 During the pH1N1 vaccine program, reports

of adverse events following the administration of this

vaccine were required to be notified directly to the
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Therapeutic Goods Administration rather than to a public

health unit and reporting by the general public to the

Therapeutic GoodsAdministrationwas actively promoted.

All reports are assessed by the Therapeutic Goods Admin-

istration (TGA) using internationally-consistent criteria17

and entered into the Australian Adverse Drug Reactions

System database.

Adverse events following immunisation data

De-identified information on adverse events following

immunisation (AEFI) reports from the Australian Adverse

Drug Reactions System database was released to the

National Centre for Immunisation Research and Surveil-

lance for analysis and reporting. AEFI records contained in

the Australian Adverse Drug Reactions System database

were eligible for inclusion in the analysis if: a vaccine was

recorded as ‘suspected’ of involvement in the reported

adverse event; the vaccination occurred between 1 January

2000 and 31December 2010; and the residential address of

the individual was recorded as NSW. If the vaccination

date was not recorded the date of onset of symptoms or

signs was taken as the date of vaccination.

The term ‘AEFI record’ is used throughout this report

because a single adverse event notification to the TGA can

generate more than one record in the Australian Adverse

DrugReactions Systemdatabase. Thismay occur if there is

a time sequence of separate adverse reactions in a single

patient.

AEFI records are classified as ‘suspected’ by the TGA. An

AEFI record is classified as ‘not suspected’ and excluded

from theAdverseDrugReactions System database if: there

is no reasonable temporal association between the use of a

drug and the clinical event (generally defined as onset of

symptoms within 28 days following vaccination); the

record does not contain enough information for an ade-

quate assessment or the information is contradictory; or if a

clinical event is explained as likely to have arisen from

other causes.

Study definitions of AEFI outcomes and reactions

AEFIs were defined as ‘serious’ or ‘non-serious’ based on

information recorded in the Australian Adverse Drug

Reactions System database and using criteria similar to

those used elsewhere.17,18 In this report, anAEFI is defined

as ‘serious’ if the record indicated that the person had

recovered with sequelae, been admitted to a hospital,

experienced a life-threatening event, or died.

Because children generally receive several vaccines at the

same time, all administered vaccines are usually listed as

‘suspected’ of involvement in a systemic adverse event as

it is usually not possible to attribute the event to a single

vaccine.

Typically, each AEFI record listed several symptoms,

signs and diagnoses that had been re-coded by TGA staff

from the description provided by the reporter into standar-

dised terms using the Medical Dictionary for Regulatory

Activities (MedDRA�).19 AEFI reports of suspected ana-

phylaxis and hypotonic-hyporesponsive episodes were

classified by the TGA using the Brighton Collaboration

case definitions.20,21

Box 1. List of abbreviations of vaccine types used in this report

BCG Bacillus of Calmette and Guérin (i.e. tuberculosis bacillus)

dT diphtheria]tetanus, adolescent and adult formulation

DTPa diphtheria]tetanus]pertussis (acellular), paediatric formulation

dTpa diphtheria]tetanus]pertussis (acellular), adolescent and adult formulation

dTpa-IPV combined dTpa and inactivated poliovirus

DTPa-HepB combined diphtheria]tetanus]pertussis (acellular) and hepatitis B

DTPa-IPV combined diphtheria]tetanus]pertussis (acellular) and inactivated poliovirus (quadrivalent)

DTPa-IPV-HepB combined diphtheria]tetanus]pertussis (acellular), inactivated poliovirus and hepatitis B (pentavalent)

DTPa-IPV-HepB-Hib combined diphtheria]tetanus]pertussis (acellular), inactivated poliovirus, hepatitis B and

Haemophilus influenzae type b vaccine (hexavalent)

HepB hepatitis B

Hib Haemophilus influenzae type b

Hib-HepB combined Haemophilus influenzae type b and hepatitis B

HPV human papillomavirus

IPV inactivated poliovirus vaccine

Men4PV meningococcal polysaccharide tetravalent vaccine

MenCCV meningococcal C conjugate vaccine

MMR measles-mumps-rubella

7vPCV 7-valent pneumococcal conjugate vaccine

23vPPV 23-valent pneumococcal polysaccharide vaccine
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Data analysis

All data analyses were performed using SAS (version

9.1.3, SAS Institute, Cary, NC, USA). Average annual

population-based reporting rates were calculated using

population estimates obtained from the Australian Bureau

of Statistics.22

AEFI reporting rates per 100 000 administered doses were

estimated where information on dose numbers was avail-

able from: the Australian Childhood Immunisation Regis-

ter for National Immunisation Program vaccines for

children aged less than 7 years; NSW Health data on

vaccines administered in schools for 12–17-year-olds;

and the 2009 NSWPopulation Health Survey for influenza

vaccines and the 23-valent pneumococcal polysaccharide

vaccine (23vPPV) for adults aged 65 years and over.23 For

the 23vPPV vaccine, as a single booster is recommended

5 years after the first dose, the number of respondents who

declared being vaccinated within 5 years was divided by

five to get an estimate of the average number of doses for a

single year.

Notes on interpretation

The data reported here are provisional only, particularly for

the fourth quarter of 2010, because of reporting delays

and the late onset of someAEFIs. The information collated

in the AustralianAdverse Drug Reactions System database

is intended primarily to detect signals of adverse events

and to inform hypothesis generation. While AEFI report-

ing rates can be estimated using appropriate denominators,

they cannot be interpreted as incidence rates due to

under-reporting and biased reporting of suspected events,

and the variable quality and completeness of information

provided in individual notification reports.1–12,23

It is important to note that this annual report is based on

vaccine and reaction term information collated in the

Australian Adverse Drug Reactions System database

and not on comprehensive clinical notes. Individual

records in the database list symptoms, signs and diagnoses

that were used to define a set of reaction categories based

on the case definitions provided in the 9th edition of

The Australian Immunisation Handbook.16 These reaction

categories are similar, but not identical, to the AEFI case

definitions.

The reported symptoms, signs and diagnoses in each AEFI

record in the Australian Adverse Drug Reactions System

database are temporally associated with vaccination but

are not necessarily causally associated with one or more

vaccines.

Other
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Figure 1. Reports of adverse events following immunisation, NSW, 2000–2010, by quarter of vaccination.

Adverse events following immunisation are generally regarded as any serious or unexpected adverse events that occur after the
administration of a vaccine(s).
For reports where the date of vaccination was not recorded, the date of onset was used as a proxy for the vaccination date.

Source: Adverse Drug Reactions System database, Therapeutic Goods Administration.
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Results
There was a total of 424 AEFI records for NSW in the

Australian Adverse Drug Reactions System database with

a date of vaccination (or onset of an adverse event if

vaccination date was not reported) in 2010. This was a

6%decrease on the 450 records in 2009 and a 24% increase

on the 340 records in 2008. Eighty percent (n¼ 338) of the

AEFI records during 2010 were reported in the first two

quarters of the year, a substantial increase (68%) from the

corresponding period in 2009 (24%, n¼ 107). Fifty-seven

percent (n¼ 243) were for children aged less than 7 years.

Thirty-six percent (n¼ 154) were reported to the TGA by

NSW Health and the remainder were reported directly to

the TGA; 21% (n¼ 88) by members of the public,

38% (n¼ 161) by doctors/other health care providers,

and 5% (n¼ 21) by hospitals. The number of AEFI reports

by members of the public was much greater in 2009 and

2010 than in 2008 (2%, n¼ 7) with 95% of reports by

members of the public relating to seasonal influenza and

pH1N1 influenza vaccines.

Reporting trends

The AEFI reporting rate for 2010 was 5.8 per 100 000

population, compared with 6.2 per 100 000 population in

2009 (Figure 1). This is the third highest reporting rate for

the period 2000–2010, after the first peak in 2003 that

coincided with the national program for meningococcal C

conjugate vaccine and high rates of reporting from the

18-month dose of DTPa; and the second peak in 2009

following the commencement of the pH1N1 program

(Figure 1). Figure 1 shows the increase in reporting by

the general public directly to the TGA in 2009 and 2010,

and that the majority of reported events (from all reporter

types) were of a non-serious nature. Figures 2b and 3 show

that the rise in the reporting rate in 2009 and 2010 was

due to reports following receipt of pH1N1 vaccine and

seasonal influenza vaccines, and that in 2010 this was

predominantly in children. Figures 2 and 3 also demon-

strate marked variations of reporting levels in association

with previous changes to the National Immunisation

Program from 2000 onwards.

The usual seasonal pattern of AEFI reporting from older

Australians receiving 23vPPV and influenza vaccines

during the autumn months (March–June) is evident in

Figure 3, with a higher reporting rate for influenza in 2010.

Age distribution

In 2010, the highest population-based AEFI reporting rate

occurred in infants aged less than 1 year, the age group that

received the highest number of vaccines (Figure 4). Com-

pared with 2009, there was a four-fold increase in AEFI
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Figure 2a. Adverse events following immunisation for children aged,7 years in frequently suspected vaccines (including MMR,
MenCCV, 7vPCV and varicella), NSW, 2000-2010, by quarter of vaccination.

Adverse events following immunisation (AEFI) are generally regarded as any serious or unexpected adverse events that occur after
the administration of a vaccine(s).
Meningococcal C conjugate vaccine (MenCCV) was introduced into the National Immunisation Program schedule on 1 January
2003; and 7-valent pneumococcal conjugate vaccine (7vPCV) on 1 January 2005.
MMR: measles-mumps-rubella

Source: Adverse Drug Reactions System database, Therapeutic Goods Administration.
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reporting rates among children aged 7 years and under

(9.9 to 37.9 per 100 000 population), related to the increase

in reports following the administration of seasonal and

pH1N1 influenza vaccines. There were also increases in

the reporting rates of most other individual vaccines given

to this age group in 2010 (Table 1) compared to 2009.24 In

adults there were also substantial increases in the number

of reports following seasonal influenza vaccines, but about

a three-fold decrease in AEFI reporting rates in this age

group overall (6.3 to 2.4 per 100 000 population), due to the

decline in reports following pH1N1 influenza vaccine in

this age group.

Vaccines

Of the 424 records, 150 (35%) included receipt of seasonal

influenza vaccine and 126 records (30%) included pH1N1

influenza vaccine. Vaccines containing diphtheria, tetanus

and acellular pertussis antigenswere reported in 80 records

(19%), with dTpa (20 records, 4.7%) and hexavalent

DTPa-IPV-HepB-Hib (28 records, 6.6%) being the most

frequently reported among DTPa-containing vaccines.

The other frequently reported vaccines were 23vPPV

(30 records, 7%), 7vPCV (29 records, 7%) and rotavirus

(26 records, 6%) (Table 1). Of vaccines with reliable data

on doses administered, those with the highest AEFI rates

per 100 000 doses were DTP-IPV (33.0), 23vPPV (23.4),

rotavirus (15.4) and HPV (15.2). Few AEFIs (n¼ 24)

occurred following the co-administration of influenza

and non-influenza vaccines (14% of 174 reports of

non-influenza vaccines).

Reactions

The distribution and frequency of reactions listed in AEFI

records for 2010 are shown in Table 2. Themost frequently

reported adverse events were fever (49%), allergic reaction

(31%), injection site reaction (19%), malaise (16%), head-

ache (12%), myalgia (9%), rash (8%) and nausea (7%)

(Table 2).

Severity of outcomes

Nine percent (n¼ 37) of events were defined as ‘serious’

(i.e. recovery with sequelae, requiring hospitalisation,

experiencing a life-threatening event or death); higher than

observed in 2009. Numbers of reported events and events

with outcomes defined as ‘serious’ are shown in Table 1.

Fifteen percent of records were recorded as ‘not fully

recovered’ at the time of reporting (Table 3); 59% of these

were following receipt of pH1N1 and seasonal influenza
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Source: Adverse Drug Reactions System database, Therapeutic Goods Administration.
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Table 1. Vaccine types listed as ‘suspected’ in records of adverse events following immunisation for four age groups
(,7, 12]17, 18]64 and $65 years), NSW, 2010

Vaccinesa AEFI recordsb

n

‘Serious’ outcomec

n

Vaccine dosesd

n

Reporting rate per 100 000 dosese

(95% CI)

2010

,7 years

DTPa-IPV 32 2 90 999 35.2 (24.1–49.7)

Hexavalent (DTPa-IPV-HepB-Hib) 28 9 268 847 10.4 (6.9–15.1)

Haemophilus influenzae type b 6 0 90 863 6.6 (2.4–14.4)

Measles-mumps-rubella 19 2 183 385 10.4 (6.2–16.2)

Rotavirus 26 10 168 669 15.4 (10.1–22.6)

7vPCV 29 9 269 682 10.8 (7.2–15.4)

Varicella 11 3 88 131 12.5 (6.2–22.4)

MenCCV 6 0 93 689 6.4 (2.3–14.0)

pH1N1 86 9 n/a n/a

Seasonal influenza 76 3 n/a n/a

12]17 years

HPV 13 0 92 305 14.1 (7.5–24.1)

dTpa 5 0 117 646 4.3 (1.4–9.9)

Hepatitis B 12 0 104 208 11.5 (15.9–20.1)

Varicella 2 0 27 775 7.2 (0.7–25.9)

pH1N1 2 0 n/a n/a

Seasonal influenza 1 0 n/a n/a

18]64 years

Seasonal influenza 38 0 n/a n/a

pH1N1 27 0 n/a n/a

dTpa 13 1 n/a n/a

23vPPV 4 0 n/a n/a

$65 years

Influenza 24 7 718 863 3.3 (2.1–5.0)

23vPPV 26 2 110 899 23.4 (15.3–34.4)

dTpa 2 0 n/a n/a

pH1N1 1 0 n/a n/a

Age group (years)

,1 yearf 41 12 725 631 5.7 (4.1–7.7)

1 to ,2 yearsf 18 4 331 208 5.4 (3.2–8.6)

2 to ,7 yearsf 32 2 197 426 16.2 (11.1–22.9)

12–17 yearsf 23 0 341 934 6.7 (4.3–10.1)g

18–64 years 88 1 n/a n/a

65þ years 43 7 829 762 5.2 (3.7–7.0)h

Adverse events following immunisation (AEFI) are generally regarded as any serious or unexpected adverse events that occur after the
administration of a vaccine(s).
dTpa: diphtheria–tetanus–pertussis (acellular), adolescent and adult formulation
DTPa-IPV: combined dTpa and inactivated poliovirus
DTPa-IPV-HepB-Hib: combined diphtheria–tetanus–pertussis (acellular), inactivated poliovirus, hepatitis B and Haemophilus influenzae
type b vaccine (hexavalent)
MenCCV: meningococcal C conjugate vaccine
pH1N1: pandemic (H1N1) 2009 influenza
7vPCV: 7-valent pneumococcal conjugate vaccine
23vPPV: 23-valent pneumococcal polysaccharide vaccine
aRecords where at least one of the vaccines shown in the table was suspected of involvement in the reported adverse event. A ‘serious’ outcome
is defined as recovery with sequelae, hospitalisation, life-threatening event or death.17
bNumber of AEFI records in which the vaccine was coded as ‘suspected’ of involvement in the reported adverse event and the vaccination was
administered between 1 January and 31 December 2010. More than one vaccine may be coded as ‘suspected’ if several were administered at the
same time.
c‘Serious’ outcomes are defined in the Methods section.
dNumber of vaccine doses recorded and administered between 1 January and 31 December 2010.
eThe estimated AEFI reporting rate per 100 000 vaccine doses recorded.
fNumber of AEFI records excluding influenza vaccines administered alone. Most reports include more than one vaccine.
gSchool-based only.
hSeasonal influenza and 23vPPV only.
Source: Adverse Drug Reactions System database, Therapeutic Goods Administration.
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vaccines. Eighty-six percent of cases recorded as ‘not fully

recovered’ had missing information on hospitalisation.

Of these, 62% were reported by health care providers,

18% by NSW Health and 20% by members of the public.

Information on severity could not be determined for 26%

of records (n¼ 109); 86% of these were following receipt

of influenza vaccines and 56% of these reports came from

members of public with little information provided. Of

those without information describing severity, the most

commonly reported adverse reactions were: fever (59%);

allergic reactions (39%); malaise (13%); injection site

reaction (12%); headache (11%); convulsion, nausea and

rash (6% each); myalgia (5%); and syncope and dizziness

(3% each).

Table 2. Reaction categories of interest mentioned in records of adverse events following immunisation for two age groups
(,7 and $7 years), NSW, 2010

Reaction categorya,b,c AEFI records ‘Serious’
outcomed

Only reaction
reportede

Age groupd

,7 years $7 years

n n % n % n % n %

Fever 211 6 3 18 9 58 75 50 24

Allergic reactionf 131 5 4 10 8 91 69 36 27

Injection site reaction 82 3 4 17 21 29 35 52 64

Rashg 36 2 6 11 31 24 67 12 33

Convulsions 29 9 31 12 41 27 93 2 7

Abnormal crying 20 3 15 1 5 20 100 0 0

Arthralgia 13 0 0 0 0 1 8 12 92

Somnolence 10 1 10 0 0 8 80 2 20

Hypotonic-hyporesponsive episode 8 6 75 4 50 8 100 0 0

Lymphadenopathy/itish 8 0 0 0 0 0 0 8 100

Arthritis 6 1 17 3 50 1 17 5 83

Guillain-Barrè syndrome 4 3 75 4 100 0 0 4 100

Syncope 4 0 0 1 25 1 25 3 75

Anaphylactic reaction 1 1 100 1 100 0 0 1 100

Idiopathic Thrombocytopenic Purpura 1 1 100 1 100 1 100 0 0

Malaise 66 1 2 0 0 36 55 29 44

Headache 49 0 0 2 4 15 31 34 69

Myalgia 39 2 5 0 0 9 23 30 77

Nausea 30 0 0 0 0 3 10 27 90

Abdominal pain 21 2 10 0 0 12 57 8 38

Pain 21 0 0 0 0 6 29 15 71

Dizziness 15 0 0 0 0 0 0 15 100

Erythema 9 0 0 0 0 7 78 2 22

Respiratory rate/rhythm change 8 1 13 0 0 8 100 0 0

Reduced sensation 4 0 0 2 50 0 0 3 75

Weakness 3 0 0 0 0 1 33 2 67

Adverse events following immunisation (AEFI) are generally regarded as any serious or unexpected adverse events that occur after the

administration of a vaccine(s).
aReaction categories were created for the AEFI of interest listed and defined in The Australian Immunisation Handbook (9th edition, pp. 58–65 and

360–3)14 as described in Methods section. The bottom part of the table shows reaction terms not listed in The Australian Immunisation Handbook10

but included in AEFI records in the Adverse Drug Reactions System database.
bReaction categories like gastrointestinal related to rotavirus and heart rate/rhythm change had 11 reports each; tremor had 10 reports; oedema

had eight reports; increased sweating and pallor each had seven reports; flushing had three reports and parotitis had one report.
cThere were no reports for reaction categories like acute flaccid paralysis, irritability, meningitis, orchitis, osteitis, osteomyelitis, sepsis, toxic shock

syndrome and abscess.
dNot shown if neither age nor date of birth were recorded.
eAEFI records where only one reaction was reported.
fIncludes skin reactions including pruritus, urticaria, periorbital oedema, facial oedema, erythema multiforme etc. and/or gastrointestinal

(e.g. diarrhoea, vomiting) symptoms and signs but does not include other abdominal symptoms like abdominal pain, nausea, flatulence, abnormal

faeces, hematochezia etc. Does not include anaphylaxis.10

gIncludes general terms of rash but does not include rash pruritic.
hIncludes lymphadenitis following Bacillus of Calmette and Guérin vaccination and the more general term of ‘lymphadenopathy’.

Source: Adverse Drug Reactions System database, Therapeutic Goods Administration.
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The reactions recorded as ‘serious’ were: convulsions

(n¼ 9), including six febrile convulsions; fever (n¼ 6);

hypotonic-hyporesponsive episodes (n¼ 6); diarrhoea/

vomiting (n¼ 6); allergic reactions (n¼ 5); Guillain-Barrè

syndrome (n¼ 3); injection site reactions (n¼ 3); and one

case each of intussusception, anaphylaxis and Idiopathic

Thrombocytopenic Purpura. Other severe reactions not

recorded as ‘serious’ were: convulsions (n¼ 20), including

11 febrile convulsions; hypotonic-hyporesponsive epi-

sodes (n¼ 2); and Guillain-Barrè syndrome (n¼ 1).

Of the 29 cases of convulsion, 27 were children aged less

than 7 years. Themost commonly suspected vaccines were

pH1N1 vaccine (n¼ 18) and seasonal influenza vaccine

(n¼ 11), either given alone or co-administered with other

vaccines.

All the reports of hypotonic-hyporesponsive episodeswere

from children aged less than 7 years. Seven reports were

following administration of hexavalent/pneumococcal and

rotavirus vaccines while one case report was following

administration of hexavalent and pneumococcal vaccines

only.

All four cases of Guillain-Barrè syndrome were in adults

aged 65 years and over and following seasonal flu vaccine

(Fluvax�) (CSL Biotherapies) with onset within 24 hours

of vaccination.

AEFI reports not including influenza vaccines

There were 150 AEFI records in 2010 which did not

include influenza vaccines, either alone or co-administered

with other vaccines. Only one (0.7%) was reported by a

member of the public.

Eleven percent (n¼ 17) of the 150 AEFI records had

outcomes defined as ‘serious’ (i.e. recovery with sequelae,

hospitalisation, life-threatening event or death). Serious

AEFIs reported included hypotonic-hyporesponsive epi-

sodes (n¼ 6), diarrhoea (n¼ 4), allergic reactions (n¼ 3),

injection site reactions (n¼ 2), Idiopathic Thrombocyto-

penic Purpura (n¼ 1) and intussusception (n¼ 1). There

were no reports of life-threatening events and all but one of

the children coded as ‘serious’ was admitted to hospital.

The report of intussusception followed administration

of hexavalent (DTPa-IPV-HepB-Hib), pneumococcal

(PCV7) and rotavirus vaccines in an infant and occurred

2 months post-vaccination. However, due to the length of

latency, causality is unlikely to be related to the vaccine.

The case of Idiopathic Thrombocytopenic Purpura fol-

lowed administration of varicella vaccine. However, due to

an alternate cause (febrile intercurrent viral infection), the

causality is less likely to be related to the vaccine. The

distribution of more commonly reported AEFIs is listed in

Figure 5.

2010 seasonal influenza vaccine

The majority of reports for seasonal influenza vaccine

were for Fluvax� (CSL Biotherapies) (n¼ 101, 67%)

while another 20% did not specify the vaccine brand and

were coded only as influenza vaccine. There were 13

adverse event reports following vaccination with

Influvac� (Solvay Biosciences) and six with Vaxigrip�

(Sanofi Pasteur). All reports following seasonal influenza

Table 3. Outcomes of adverse events following immunisation for two age groups (,7 and $7 years), NSW, 2010

Outcome AEFI records Age group

,7 years $7 years

n %a n %b n %b

Non-serious 214 50 135 63 78 36

Not recovered at time of report 64 15 23 36 40 63

Unknownc 109 26 58 53 47 43

Serious: 37 9 27 73 10 27

recovered with sequelae 1 1 100 –

hospital treatment – admission 32 24 75 8 25

life-threatening event 4 2 50 2 50

death (maybe drug) – – – – –

Total 424 100 243 57 175 41

Adverse events following immunisation (AEFI) are generally regarded as any serious or unexpected adverse events that occur after the

administration of a vaccine(s).
aPercentages relate to the total number of AEFI records (N¼ 424).
bPercentages relate to the number of AEFI records with the specific outcome (e.g. of 214 AEFI records with a ‘non-serious’ outcome, 63% were

for children aged less than 7 years).
c‘Unknown’ outcome relates to the number of AEFI records which are not serious and with unknown outcome.

Source: Adverse Drug Reactions System database, Therapeutic Goods Administration.
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vaccination in 2010 were received by the TGA on or after

the date of announcement of the withdrawal of seasonal

influenza vaccine from use in children (23 April 2010).

A large proportion of the AEFIs following seasonal influ-

enza vaccine were reported directly to the TGA by general

practitioners and specialists (41%) and members of the

public (20%), while 29% were reported to the TGA by

NSW Health. Fifty-nine percent (n¼ 89) of the reports

following seasonal influenza vaccine were defined as

‘non-serious’, 7% (n¼ 11) were defined as ‘serious’,

15% (n¼ 22) were defined as not recovered, and an

additional 19% were not categorised because of the non-

availability of data on hospitalisation and outcome. The

distribution of reaction types for seasonal influenza vac-

cine is presented in Figure 5. The spectrum of reactions for

seasonal influenza vaccine was different to that for

non-influenza vaccines with a substantially higher propor-

tion of fever (66% compared with 27% for non-influenza

vaccines) and allergic reaction (33% vs. 22%) and a lower

proportion of injection site reactions (13% vs. 38%). There

were 11 reports (7%) of convulsions including eight febrile

convulsions, four (3%) of Guillain-Barrè syndrome and

two (1%) of syncope following seasonal influenza vaccine.

A higher proportion of reports following seasonal influen-

za vaccine came from members of the public (20%

compared with 0.7% for non-influenza vaccines).

Monovalent pH1N1 vaccine

For pH1N1 pandemic influenza vaccine events, 68%

(n¼ 86) were for children aged 7 years and under.
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Adverse events following immunisation are generally regarded as any serious or unexpected adverse events that occur after the
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in the reported adverse event following immunisation.
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pH1N1: pandemic (H1N1) 2009 influenza

Source: Adverse Drug Reactions System database, Therapeutic Goods Administration.
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Forty-seven percent (n¼ 59) were reported by members of

the public directly to the TGA and only 17%were reported

by NSW Health to the TGA. Seven percent of the reports

following pH1N1 influenza vaccine were coded as serious.

The distribution of reaction types for pH1N1 influenza

vaccine is presented in Figure 5. The spectrum of reactions

for the pH1N1 influenza vaccine was similar to that for

seasonal influenza vaccine, showing higher rates for fever

(58%), allergic reaction (38%), malaise (17%) and

convulsion (14%).

Discussion
There has been an increase in both the number of AEFI

reports and population-based reporting rates in both 2009

and 2010. This is due to the substantial increase in reports

in children following vaccination with the two available

influenza vaccines: the 2010 seasonal trivalent influenza

and pandemic (pH1N1) influenza vaccines.

The pH1N1 program for adults that commenced in

September 2009 resulted in a large peak in reports for that

age group in the last quarter of that year, followed by

substantially lower levels in adults in 2010. Reports in

children peaked in 2010 following the roll-out of vaccina-

tion to children aged 6 months to 10 years from December

2009. The safety of the pH1N1 vaccine has been examined

closely both nationally and internationally. The World

Health Organization reports that approximately 30 differ-

ent pH1N1 vaccines have been developed using a range of

methods.25 All progressed successfully through vaccine

trials to licensure, showing satisfactory safety profiles,

with the most common reactions being severe to moderate

fever (1.2%; 95%CI, 0.2%–6.6%) and irritability in infants

and younger children following the first dose of pH1N1

vaccine.26 However, these clinical trials were not large

enough to detect rare adverse vaccine reactions which

occur with a frequency of less than one in 1000. In general,

the safety profile, including that for the Australian vaccine,

has been similar to those of other vaccines, with predomi-

nantly mild transient events and a small number of serious

reactions reported.27 In Australia, reports of febrile con-

vulsions following Panvax administrationwere found to be

between 10 and 100 per 100 000 doses; this is consistent

with the definition of a rare event, and substantially less

than that for Fluvax�.28 Active surveillance for Guillain-

Barrè syndrome has resulted in no evidence of an increased

incidence, and reports of anaphylaxis are also rare and

within expectations.29

The large number of reports following the administration

of the pH1N1 vaccine may be attributable to the active

promotion of reporting by the TGA andmay reflect the fact

that immunisation providers are more likely to report

milder, less serious AEFIs for vaccines they are not

familiar with. This tendency to report an AEFI for newer

vaccines increases the sensitivity of the system to detect

signals of serious, rare or previously unknown events, but

also complicates the interpretation of trends.

While seasonal influenza vaccines have been used in

Australia for decades, a vaccine safety concern emerged

in children in 2010. Epidemiological studies determined

that the 2010 seasonal influenza vaccine produced by CSL

Biotherapies (Fluvax� and Fluvax junior�) was associated

with a rate of febrile convulsions within 24 hours of

administration of 500–700 per 100 000 doses,28 or between

5 and 20 times higher than in other seasonal influenza

vaccines and pH1N1vaccine. Very high rates of feverwere

also found in a follow-up study: 46% following adminis-

tration of Fluvax compared to 16% following pH1N1, and

7% following Influvac.30 The use of the 2010 seasonal

trivalent influenza vaccine in children aged under 5 years

was suspended in April 2010,31 after which reporting of

AEFIs from seasonal influenza vaccine declined. The

recommendation to resume the use of seasonal influenza

vaccine in children aged 6 months to 5 years, using brands

other than Fluvax� and Fluvax junior�, was subsequently

made in August 2010.32 This issue was initially detected in

WesternAustralia, where vaccinewas provided for a larger

proportion of children aged 6 months to 5 years through a

state-based influenza vaccination program. In other jur-

isdictions including NSW, only children with medical risk

factors were provided with free vaccine. Therefore, the

ability of surveillance systems to detect an AEFI ‘signal’

was limited in these other jurisdictions. However, when

results from these jurisdictions were subsequently com-

bined, analyses found a similar rate of febrile convulsions

following Fluvax� compared to that inWesternAustralia.30

Stimulated reporting associated with a new vaccine

(pH1N1 influenza vaccine) and a vaccine safety issue

(Fluvax) is likely to have resulted in increased reporting

of milder AEFIs and for other vaccines. AEFI reporting

rates for non-influenza vaccines in children were higher in

2010 compared with 2009. After excluding reports of

influenza vaccines, the population-based AEFI reporting

rate in children aged less than 7 yearswas three times lower

(2.1 per 100 000 population) than the overall reporting rate

per 100 000 population for 2010 in that age group (5.8).

This is consistent with levels of reporting in 2004–2008

after the removal of the 18-month dose of DTPa that

resulted in a reduction of injection site reactions. The

majority of these (60%) were reported by the NSW

Department of Health and only 0.7% were reported by

members of the public.

The recent increase in reports from members of the public

(seven in 2008 compared with 88 in 2010) indicates a high

level of public interest in both the pH1N1 and seasonal

influenza vaccines. This is likely to be due at least in part to

the active promotion of the reporting of events following

pH1N1 vaccination directly to the TGA,27 as well as the

issues mentioned above.
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Conclusion
There was a 24% higher rate of AEFIs per 100 000

population reported from NSW in 2010 compared with

2008, and a 6% decrease compared with 2009. The high

rate in 2010 was attributable to a large number of reports

following receipt of the pH1N1 and seasonal influenza

vaccines in children. A higher proportion of these events

were reported directly to the TGA by members of the

public following promotion of this for pH1N1. The major-

ity of reports were of mild transient events. Increases in

reporting following the introduction of a new vaccine

(pH1N1) are expected. However, high rates of febrile

convulsions and fever following seasonal influenza vac-

cine, predominantly in Western Australia where the vac-

cine was offered to all children aged 6 months to 5 years,

ultimately resulted in the removal of the indication for the

use of Fluvax� and Fluvax junior� in children of that age,

nationally.31 In NSW, where the influenza vaccine was

provided only for children in this age group with medical

risk factors, there were eight cases of febrile convulsions.

These cases contributed to the finding that febrile convul-

sion reporting rates following Fluvax� were elevated

across Australia.
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New Senior Hospitalist Initiative: a new medical
career pathway for NSW Health
New South Wales (NSW) is developing a new medical

career pathway for hospitalists. Hospitalists will provide a

range of clinical services and promote coordinated patient

care across disciplines. The establishment of the hospitalist

role and development of an education program for experi-

enced non-specialist doctors was recommended by the

Garling Special Commission of Inquiry into Acute Care

Services in NSW public hospitals. The report recognised

that ‘‘Hospitalists have an important role in coordinating

the care of a patient who has needs which cross boundaries

of individual specialities’’.

The hospitalist pathway offers a flexible, interesting and

attractive career to non-specialists keen to remain involved

in acute patient care, while leading improvements in the

coordination of hospital services. The pathway will be

supported by theMasters of ClinicalMedicine (Leadership

and Management) which will focus on the range of skills

required for senior hospitalist roles within NSW Health.

The Masters, or equivalent, will be a requirement for

eligibility for NSW Health Senior Hospitalist positions

as an alternative to the Senior Career Medical Officer

Grading Committee.

The 2-year part-time Masters, endorsed by NSW Health,

will begin in 2012. The program is open to non-specialist

doctors with 3 years full-time postgraduate medical expe-

rience. It will be accessible statewide through flexible

delivery options and will have a substantial workplace

component. To support eligible NSW Health doctors to

participate in the Masters, the Department will sponsor

15 places in 2012.

Those interested in finding out more about the Senior

Hospitalist Initiative, including sponsorship and enrolment

information, should check the NSW Health website at:

http://www.health.nsw.gov.au/training/hospitalist/

Cathie Hull, Senior Policy Officer, NSW Ministry

of Health

Catherine Ellis, Principal Policy Analyst, NSW Ministry

of Health
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Trachoma

Louise MaherA, Hugh R. TaylorB and Joanna
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Trachoma is an infectious eye disease caused by strains of

the bacteria Chlamydia trachomatis (which causes an

infective conjunctivitis) Repeated episodes of infection

can result in loss of vision and blindness if not treated.1

Trachoma has disappeared in developed countries as living

standards have improved, however it remains an issue in

some developing countries, and still occurs in the Aborigi-

nal population in Australia.

C. trachomatis is an obligate, intracellular, gram-negative

bacterium.1 It attaches to the epithelial cells in the eye and

is internalised, forming a metabolically active reticulate

body, which triggers a delayed type hypersensitivity reac-

tion. Inflammation occurs in all layers of the conjunctiva,

with infiltration of lymphocytes, and the development of

lymphoid follicles in the tarsal conjunctiva. Repeated

infection and prolonged inflammatory processes results

in fibrosis and thickening of the conjunctiva, causing

scarring.1 The scarring pulls the eyelid margin inward,

causing trichiasis, where one or more eyelashes are pulled

in to rub on the eye. Trichiasis causes pain and trauma to

the corneal surface, and will result in opacification of the

cornea and irreversible vision loss if left untreated.

The clinical signs of trachoma can be considered in two

distinct phases.2 ‘Active trachoma’ involves active infec-

tion with C. trachomatis, characterised by inflammatory

thickening of the conjunctiva and the development of

follicles. ‘Cicitricial disease’ is characterised by scarring,

with later trichiasis and corneal opacity. Trachoma can be

easily diagnosed and the World Health Organization

(WHO) Simplified Grading System allows for rapid clin-

ical assessment of the prevalence and severity of the

disease in a population.

Trachoma is a disease of poor hygiene related to poverty

and proximity. Primary transmission involves transmis-

sion from person to person through infected ocular secre-

tions or nasal discharge; secondary transmission by flies

also occurs. Specific risk factors for trachoma include

household crowding, an insufficient or unclean water

supply, the absence of a toilet in the household, and an

increased presence of flies. The most important risk factor

is poor facial hygiene, characterised by a dirty face.

The control strategy recommended by the WHO is SAFE:

Surgery, Antibiotics, Facial cleanliness and Environmen-

tal improvement.3 Surgery for trichiasis involves reversing

the in-turned eyelashes. Antibiotics reduce the level of

chlamydial infection in the active trachoma phase through

a single oral dose repeated every 6–12 months and may be

administered at a family or community-wide level. Facial

cleanliness involves behavioural change in communities

and families, addressed through health promotion pro-

grams, while environmental strategies address water, sani-

tation and household hygiene.

The National Indigenous Eye Health Survey4 (2009)

determined the overall rate of active trachoma to be

3.8% in all Aboriginal and Torres Strait Islander children

aged 5–15 years (ranging from0.6% inmajor cities to 7.3%

in very remote areas). In Aboriginal and Torres Strait

Islander adults the rate of scarring was 15.7%, trichiasis

1.4% and corneal opacity 0.3%.

In New South Wales (NSW), 8.1% of adults surveyed had

trachomatous scarring. Trachoma was very common in

Aboriginal communities in western NSW until the 1970s

and therefore trichiasis may be found in older Aboriginal

people in these areas. To detect trichiasis in these people

one can follow the ‘Ts for Trichiasis’; Think of looking for

it; use your Thumb to lift the upper lid off the eyeball; and

use a Torch to see in-turned lashes. Outreach eye services

in NSW do not keep data on the number of clients with

trichiasis, but anecdotally report the numbers as low.

The Survey found 2% of children surveyed in NSW (3 of

155 children) showed signs of active trachoma (two from

inner regional areas and one from amajor city). The current

prevalence of trachoma in western NSW is unclear, but

anecdotal evidence suggests it is rare. Further work is

required to determine the best surveillance methods for

detecting and managing this disease, in keeping with a

global commitment to the elimination of trachoma by

2020.
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Communicable Diseases Report, NSW,
July and August 2011

Communicable Diseases Branch

NSW Department of Health

For updated information, including data and facts

on specific diseases, visit www.health.nsw.gov.au

and click on Public Health and then Infectious

Diseases.The communicable diseases site is avail-

able at: http://www.health.nsw.gov.au/publichealth/

infectious/index.asp.

Figure 1 and Tables 1 and 2 show notifications of com-

municable diseases received in July and August 2011 in

New South Wales (NSW).

Enteric infections
Outbreaks of foodborne disease

Sixteen outbreaks of gastrointestinal disease thought to be

due to consumption of contaminated food were reported in

July and August 2011. One outbreak was identified

through surveillance of laboratory notifications, 14 out-

breaks were identified through complaints to the NSW

Food Authority and one outbreak through the local public

health unit. Nine of these outbreaks were further investi-

gated and enough evidence was gathered on three to

suggest that they were outbreaks related to food. In two

of these outbreaks, the causative organism was identified

as Salmonella enterica serotype Typhimurium; in the third,

no causative organism could be identified.

The first outbreak linked to S. enterica serotype Typhi-

murium was identified through a complaint to the NSW

Food Authority about a restaurant. Interviews found that

three of four ill people had consumed a tiramisu made with

raw egg. Interviews with other cases whose illness was

caused by S. enterica serotype Typhimuriumwith the same

molecular subtyping (multiple-locus variable number tan-

dem repeat analysis [MLVA] pattern) identified in the

initial complaint case, found an additional ten people who

had become ill following the consumption of tiramisu at

this restaurant. This brought the total of known ill from this

outbreak to thirteen people.

The second outbreak caused by S. enterica serotype

Typhimurium was identified through routine surveillance

of laboratory notifications which detected four cases of

S. enterica serotype Typhimurium with the same MLVA

pattern clustered in a regional city over the same 4-day

collection period. It was revealed through interview that

the four people all developed gastrointestinal illness after

eating sandwiches prepared with raw egg mayonnaise

from the same local caf�e.

Both of these outbreaks appear likely to have been caused

by the consumption of products containing contaminated

raw eggs. Due to the risk associated with potential con-

tamination of raw eggs with Salmonella,1 the businesses in

both outbreaks agreed not to serve raw egg goods unless

they used pasteurised egg product. Thorough cooking of

food kills Salmonella and it is therefore advisable to avoid

consumption of raw or undercooked eggs, especially

young children, elderly people and people with an immu-

nosuppressive condition.

The third outbreak was identified through two complaints

about the same restaurant to the NSWFood Authority. The

complaints were from two separate groups of six people

who ate at the restaurant on different days (eight days

apart). Eleven of these twelve people reported gastro-

intestinal illness. Interviews with the twelve people

revealed that the most common foods eaten by the eleven

ill people were schnitzels, potato salad and gravy however

no one food itemwas clearly linkedwith illness. Gravywas

one of the most common foods eaten by the ill people, so

samples of the gravy were analysed. The NSW Food

Authority inspected the premises and found cleaning

standards and temperatures to be satisfactory. No causative

agent was identified in the food samples taken from the

restaurant. Based on the incubation period of 12 hours and

symptoms of nausea and diarrhoea, the likely organism

was considered to be a preformed bacterial toxin such as

Clostridium perfringens or Bacillus cereus.

Outbreaks of gastroenteritis in institutional settings

In July and August 2011, 117 outbreaks of gastroenteritis

in institutions were reported, affecting a total of 2145

people. Sixty-four outbreaks occurred in aged-care facil-

ities, 25 in child-care centres, 25 in hospitals, and three in

other residential and family-care centres. All these out-

breaks appear to have been caused by person-to-person

spread of a viral illness. In 80 (68%) outbreaks, one ormore

stool specimens were collected. In 49 (61%) of these
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specimens, norovirus was detected. Rotavirus was

detected in nine (11%) outbreaks (norovirus was also

identified in two of these). Adenovirus was detected in

one outbreak. In 15 outbreaks all stool specimens were

negative for pathogens. Stool specimens for laboratory

testing were not available for the remaining 37 (32%)

outbreaks.

Viral gastroenteritis increases inwintermonths. Public health

units encourage institutions to submit stool specimens

from cases for testing during an outbreak to help determine

the cause of the outbreak. For more information on control

guidelines for gastrointestinal outbreaks in institutions,

see: http://www.health.gov.au/internet/main/publishing.

nsf/Content/cda-cdna-norovirus.htm/$File/norovirus-

guidelines.pdf

Zoonotic infections
Hendra virus

In July and August, Hendra virus was confirmed in ten

horses on eight properties on the NSW North Coast. All

horses died or were euthanised. Twenty-six potential

human contacts of these horses were assessed by public

health staff. Contacts were considered to be people who

have had direct or indirect exposure of skin or mucous

membranes to body fluids of a horse determined to be a

confirmed case of Hendra virus infection, (or of a horse

where heightened suspicion of infection exists on clinical

and epidemiological grounds). Potential contacts were

interviewed by public health staff about their exposures

to the horse while it had symptoms and for the 3 days prior

to onset of illness in the horse. None of the contacts were

considered to have had high level exposure to infected

horses. Queensland authorities also investigated outbreaks

in this period.

Hendra virus infection is carried by all four species of

flying foxes (fruit bats) in Australia. Occasionally the

infection is passed to horses, presumably through exposure

to virus excreted by flying foxes. There have been seven

human infections with Hendra virus (including 4 deaths)

identified in Australia to date, all following high level

exposure to infected horses.2 No human infections have

followed direct exposure to a flying fox or to another

person with the infection.

Queensland and NSW government representatives have

formed a Joint Government Hendra Virus Task Force

which has met on several occasions. The Taskforce will

recommend research into Hendra virus and transmission of

the virus.

Respiratory infections
Influenza

The number of people who presented to 56 selected

Emergency Departments with influenza-like-illness, and

the number of notifications of laboratory-confirmed influ-

enza remained stable in NSW during July and August

2011. There were 467 presentations (rate 2.6 per 1000

presentations) for July and 443 presentations (rate 2.3 per

1000 presentations) for August to selected Emergency

Departments with influenza-like-illness. There were

1351 notifications of laboratory-confirmed influenza in

July, and 1650 notifications in August.

A sample of 184 influenza A specimens collected from

influenza patients from theHunter NewEngland area since

May 2011 was tested for antiviral resistance. Of these,

25 influenza A (H1N1) 2009 specimens were identified

with a mutation (H275Y neuraminidase) associated with

resistance to two antiviral medications used to treat influ-

enza, oseltamivir (TamifluTM) and peramivir. Seven

affected patients were hospitalised; there were no deaths.

No patients had received oseltamivir or peramivir before

the specimens were collected. None of these specimens

showed resistance to the antiviral medication zanamivir

(RelenzaTM).

For a more detailed report on respiratory activity in

NSW see: http://www.health.nsw.gov.au/PublicHealth/

Infectious/influenza_reports.asp

Vaccine-preventable diseases
Meningococcal disease

Fifteen confirmed cases of meningococcal disease were

notified in July and August 2011. Ten cases were due to

serogroup B, one serogroup W135, one serogroup Y, and,

for three cases, the serogroup was unknown. Unusually,

two serogroup B cases occurred one month apart in the

same child-care centre in south western Sydney. The

public health response after the notification of the first

case followed national guidelines. Clearance antibiotics

were provided to staff and children who were in the same

child-care group as the case and information about menin-

gococcal disease was provided to all parents of children at

the centre. Following the second case, all children at the

centre were offered information and clearance antibiotics.

A free vaccine for serogroup C meningococcal disease is

available for infants at 12 months of age.3 Consequently,

serogroup C disease is now mainly seen in adults and in

unimmunised children. In NSW this year, 75% of cases of

meningococcal disease where serogroup of the bacterium

was known were caused by serogroup B, for which there is

no vaccine. No cases of serogroup C disease have been

notified to date this year.

Measles

Fifteen cases of measles were notified in NSW in July and

August 2011. All cases lived in the Sydney metropolitan

area and all recent cases have been acquired locally.

Communicable Diseases Report
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As measles has not been endemic in NSW in recent years

the original source case is presumed to have been an

unidentified traveller who acquired measles overseas and

who was infectious on their return to NSW. Four cases

were children and eleven were adults aged between 19 and

37 years.

Many Australian-born people who are aged between 20

and 40 years may not have received any, let alone the two

doses of measles vaccination that is required for best

protection, and do not have immunity from past infection.

Measles, mumps and rubella (MMR) vaccine is now

routinely given at 12 months of age and again at 4 years

(although it can be given from 3½ years); two MMR

vaccines give long-lasting immunity.

An accurate immunisation history is often difficult to

determine from adults who may be unsure of the exact

details of the vaccines they received in childhood and do

not have written records. There is no whole-of-life immu-

nisation register that can be used to verify the vaccination

record of adults. General practitioners are able to provide

MMR vaccine free to anyone born after 1966 who has not

received two doses of vaccine or who are unsure of their

vaccination history.
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Figure 1. Reports of selected communicable diseases, NSW, Jan 2004 to August 2011, by month of onset.
Preliminary data: case counts in recent months may increase because of reporting delays.
Laboratory-confirmed cases only, except for measles, meningococcal disease and pertussis.
BFV: Barmah Forest virus infections, RRV: Ross River virus infections.
Lab Conf: laboratory confirmed.
Men Gp C and Gp B: Meningococcal disease due to serogroup C and serogroup B infection;
other/unk: other or unknown serogroups.
NB: Multiple series in graphs are stacked, except gastroenteritis outbreaks.
NB: Outbreaks are more likely to be reported by nursing homes and hospitals than
by other institutions.
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