
Annual report	 Adverse events following immunisation in Australia, 2012

Abstract

This report summarises Australian passive 
surveillance data for adverse events following 
immunisation (AEFI) reported to the Therapeutic 
Goods Administration (TGA) for 2012. It also 
describes reporting trends over the 13-year period 
1 January 2000 to 31 December 2012. There were 
1,897 AEFI records for vaccines administered in 
2012, a decrease of 22% from 2,417 in 2011. The 
decrease in 2012 compared with 2011 was mainly 
attributable to a drop in the reports following receipt 
of the 23-valent pneumococcal polysaccharide 
vaccine (405 reduced to 133). However, report-
ing rates for some other vaccines such as rotavirus 
and varicella vaccines were higher in 2012 than 
2011. Although an increase was observed in esti-
mated reporting rates for rotavirus and varicella 
in children aged <  7 years in 2012 compared 
with 2011, it was not statistically significant. There 
were 370 AEFI records (37.2 per 100,000 doses) 
for the pneumococcal conjugate vaccine in 2012, 
which was fewer than in 2011 (43.4 per 100,000 
doses). The most commonly reported reactions 
were injection site reactions (40%), fever (22%), 
allergic reactions (19%) and rash (10%). Only 7% 
of all the reported adverse events were categorised 
as serious. There were 2 reports of death, which 
were investigated by the TGA and no clear causal 
relationship with vaccination was found. Commun 
Dis Intell 2014;38(3):E232–E246.
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Introduction

This report summarises national passive surveil-
lance data for adverse events following immunisa-
tion (AEFI) reported to the Therapeutic Goods 
Administration (TGA) to 28 February 2013. The 
report focuses on AEFI reported for vaccines 
administered during 2012 and trends in AEFI 
reporting over the 13-year period 1 January 2000 
to 31 December 2012.

An adverse event following immunisation is 
defined as any untoward medical occurrence that 
follows immunisation and which does not neces-
sarily have a causal relationship with the use of the 
vaccine.1 The adverse event may be any unfavour-
able or unintended sign, abnormal laboratory find-
ing, symptom or disease.1

Thus, AEFI may 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). 
The post-marketing surveillance of AEFI is par-
ticularly important for detecting rare, late onset 
and unexpected events that are difficult to detect 
in pre-registration vaccine trials.

Reports summarising national AEFI surveillance 
data have been published regularly since 2003.2–11 
Trends in reported adverse events following immu-
nisation are heavily influenced by changes to vac-
cine funding and availability provided through the 
National Immunisation Program (NIP). These 
changes impact on the interpretation of trend data 
and have been described in detail elsewhere.2–11

Recent changes that impact on AEFI surveillance 
data presented in this report are:

i. Implementation of the 4th dose of Preve-
nar  13®, (13vPCV, a 13-valent pneumococ-
cal conjugate vaccine) for Indigenous children
from October 2012 replacing the booster dose
of Pneumovax23®12 (Table 1).

ii. Replacement of Prevenar® (7-valent pneumococ-
cal conjugate vaccine, 7vPCV) by Prevenar 13®

from July 2011. The Northern Territory Gov-
ernment provided a free dose of Prevenar 13® at
18 months for children who previously received
a primary course of Synflorix® (10vPCV) or a
mixed primary pneumococcal course with Syn-
florix® and Prevenar®13 (Table 1).

To assist readers, a glossary of the abbreviations of 
the vaccines referred to in this report is provided at 
the end of this report.

Methods

AEFI are notified to the TGA by state and territory 
health departments, health professionals, vaccine 
manufacturers and members of the public.14,15 All 
reports are assessed using internationally consistent 
criteria16 and entered into the Australian Adverse 
Drug Reactions System (ADRS) database. All 
serious reports for drugs and vaccines are reviewed 
by medical officers in the TGA. Other reports are 
used in data mining and signal detection activities. 
Where there is insufficient information in a report 
to determine causality for a serious adverse event 
the TGA will contact the reporter on up to 3 occa-
sions to elicit further information.
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Table 1: Changes to the Australian Standard Vaccination Schedule (2003–2012)2–11

Date Intervention

2003 Commencement of the meningococcal C conjugate vaccine (MenCCV) immunisation program.
18-month dose of DTPa vaccine removed from the National Immunisation Program.

2004 dTpa funded at 15–17 years of age replacing the diphtheria-tetanus dose.

2005 From January 2005, universal funded infant 7-valent pneumococcal conjugate vaccine (7vPCV) program 
replaced the previous targeted childhood program, with a catch-up program for children aged < 2 years.
Universal 23-valent pneumococcal polysaccharide vaccine (23vPPV) for adults aged ≥65 years replaced 
previous subsidy through the Pharmaceutical Benefits Scheme.
From November 2005, universal funded immunisation against varicella at 18 months of age with a school-based 
catch-up program for children at 10–13 years of age not previously vaccinated and without a history of varicella 
infection (no funded catch-up for children 2–10 years of age).
IPV funded to replace OPV, in combination vaccines.

2007 From April 2007, funded immunisation against human papillomavirus for all Australian girls aged 12–13 years 
delivered through a school-based program, with a temporary catch-up program through schools or primary care 
providers for females aged 13–26 years until December 2009.
From July 2007, universal funded immunisation against rotavirus at 2 and 4 months of age (Rotarix®) or at 2, 4 
and 6 months of age (Rotateq®).

2008 Western Australia commenced a seasonal influenza vaccination program for all children aged 6 months to 
< 5 years (born after 1 April 2003).
In March 2008, Queensland, South Australia and Victoria changed from using two combination vaccines 
(quadrivalent DTPa-IPV and Hib-HepB) to the single hexavalent DTPa-IPV-HepB-Hib vaccine.

2009 By late 2009, all states and territories were using the single hexavalent DTPa-IPV-Hib-HepB (Infanrix hexa) 
vaccine for all children at 2, 4 and 6 months of age, due to an international shortage of Haemophilus influenzae 
type b (Hib) (PedvaxHib [monovalent] and Comvax [Hib-HepB]) vaccines.
Influenza A(H1N1)pdm09 vaccine (Panvax) was rolled out across Australia from 30 September 2009 for people 
aged ≥10 years. From December 2009, the pandemic vaccine was made available to children aged 6 months to 
10 years.

2010 Annual vaccination with seasonal trivalent influenza vaccine (TIV, containing 3 influenza strains: A/H1N1, A/
H3N2 and B) was funded under the National Immunisation Program for people aged ≥6 months with medical risk 
factors (previously subsidised through the Pharmaceutical Benefits Scheme) and all Indigenous people aged 
≥15 years (previously all Indigenous adults ≥50 years and 15–49 years with medical risk factors).
On 23 April 2010, the use of the 2010 seasonal TIV in children < 5 years of age was suspended by Australia’s 
Chief Medical Officer due to an increased number of reports of fever and febrile convulsions post vaccination. 
A subsequent investigation identified that Fluvax and Fluvax junior (CSL Biotherapies), but neither of the other 
two available brands registered for use in young children, were associated with an unacceptably high risk of 
febrile convulsions. 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, occurred in August 2010.

2011 From 1 July 2011, Prevenar 13® replaced Prevenar® on the National Immunisation Program for children at 2, 
4 and 6 months of age in all states and territories except the Northern Territory, which adopted 13vPCV from 
1 October 2011.
1 October 2011 to 30 September 2012 – all children aged between 12–35 months who had completed a primary 
pneumococcal vaccination course with 7vPCV were eligible to receive a free supplementary dose of Prevenar 
13®
On 25 March 2011, the Therapeutic Goods Administration issued a recall of Batch N3336 of the 23 valent 
pneumococcal polysaccharide vaccine 23vPPV, Pneumovax® 23. April 2011 – health professionals were 
advised not to administer a second or subsequent dose of Pneumovax 23 vaccine. December 2011 – Revised 
recommendations regarding which patients should be re-vaccinated under the National Immunisation 
Programwere provided.

2012 From 1 October 2012, a 4th dose of Prevenar 13®, (13vPCV, a 13-valent pneumococcal conjugate vaccine) 
was listed on the National Immunisation Program for Indigenous children, aged 12–18 months, residing in 
Queensland, South Australia, Western Australia and the Northern Territory. This replaced the booster dose of 
Pneumovax23®, (23vPPV, a 23-valent pneumococcal polysaccharide vaccine) administered between 18 and 
24 months of age for Indigenous children from these jurisdictions.
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Adverse event following immunisation data

De-identified information on all AEFI reported to 
the TGA from 1 January 2000 to 28 February 2013 
and stored in the ADRS database were released to 
the National Centre for Immunisation Research 
and Surveillance (NCIRS) in March 2013. Readers 
are referred to previous AEFI surveillance reports 
for a description of the surveillance system.2,3

Records* contained in the ADRS database were 
eligible for inclusion in the analysis if a vaccine 
was recorded as ‘suspected’† of involvement in the 
reported adverse event and either

a. the vaccination occurred between 1  January
2000 and 31 December 2012, or

b. for records where the vaccination date was not
recorded, the date of onset of symptoms or
signs occurred between 1 January 2000 and
31 December 2012.

Study definitions of adverse event following 
immunisation outcomes and reactions

AEFI were defined as ‘serious’ or ‘non-serious’ 
based on information in the report sent to the 
TGA and criteria similar to those used by the 
World Health Organization16 and the US Vaccine 
Adverse Events Reporting System (VAERS).17 
In this report, an AEFI is defined as ‘serious’ if 
it meets one or more of the following criteria: (1) 
results in death (2) is life-threatening (3) requires 
inpatient hospitalisation or prolongation of exist-
ing hospitalisation (4) results in persistent or 
significant disability/incapacity (5) is a congenital 
anomaly/birth defect, or (6) is a medically impor-
tant event or reaction.

The causality ratings of ‘certain’, ‘probable’ and 
‘possible’ are assigned to individual records by 
the TGA. They describe the likelihood that a 
suspected vaccine or vaccines was/were associ-
ated with the reported reaction at the level of the 
individual vaccine recipient. Factors that are con-
sidered in assigning causality ratings include the 
timing (minutes, hours), the spatial relationship 
between symptoms and signs and the vaccination 
(for injection site reactions), and whether one or 
more vaccines were administered. These factors 
are outlined in more detail elsewhere.3 However, 

* The term ‘AEFI record’ is used throughout this report
because a single AEFI notification or report to the Office
of Product review can generate more than 1 record in
the ADRS database. This may occur if there is a time
sequence of separate adverse reactions in a single
patient, such as systemic and local reactions.

†	 Records are classified as ‘suspected’ if the report contains 
sufficient information to be valid and the relationship 
between reported reactions and drugs are deemed to be 
biologically plausible.

in many instances a causal association between 
vaccines administered to an individual and events 
that subsequently occurred cannot be clearly ruled 
in or out. In addition, children in particular often 
receive several vaccines at the same time. Therefore, 
all administered vaccines are usually listed as ‘sus-
pected’ of involvement in a systemic adverse event 
as it is usually not possible to attribute the event to 
a single vaccine.

Typically, each record lists several reaction terms, 
that is symptoms, signs and/or diagnoses that 
have been coded by TGA staff from the reporter’s 
description into standardised terms using the 
Medical Dictionary for Regulatory Activities 
(MedDRA®).18

To analyse reported AEFI, MedDRA® coding 
terms were grouped to create a set of reaction 
categories. Firstly, reaction categories were cre-
ated that were analogous to the reactions listed 
and defined in the Australian Immunisation 
Handbook, 9th edition.15 Where MedDRA® cod-
ing terms could not be categorised into categories 
as per the Immunisation Handbook, additional 
categories were created for those that were listed 
in more than 1% of records (e.g. headache, diz-
ziness, change in heart or respiratory rate or 
rhythm). Reaction terms listed in less than 1% 
of records were grouped into broader categories 
based on the organ system where the reaction was 
manifested (e.g. gastrointestinal, neurological).

Data analysis

All data analyses were performed using SAS 
software version 9.3.19 Average annual population-
based reporting rates were calculated for each state 
and territory and by age group using population 
estimates obtained from the Australian Bureau of 
Statistics.20

Reporting rates per 100,000 administered doses 
were estimated where information was available on 
the number of doses administered. This was done 
for vaccines funded through the NIP for children 
aged <  7 years.

Denominator data to estimate reporting rates for 
influenza and 23vPPV for people aged ≥ 18 years 
were obtained from a national adult coverage sur-
vey conducted in 2009.21 For 23vPPV, the number 
of people vaccinated in 2012 was derived from 
the number of people who reported receipt of the 
vaccine within the previous 5 years, divided by 
five. The number of administered doses of each 
of the 10 childhood vaccines was obtained from 
the Australian Childhood Immunisation Register, 
a national population-based register of approxi-
mately 99% of children aged <  7 years.22
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Notes on interpretation

Caution is required when interpreting the data 
presented in this report. Due to reporting delays 
and the late onset of some AEFI, the data are 
considered preliminary, particularly for the 4th 
quarter of 2012. Data published in previous reports 
for 2000–20112–11 may differ from that presented in 
this report for the same period because this report 
has been updated to include delayed notifications 
to the TGA that were not included in prior pub-
lications and data may be updated and recoded 
when follow-up information is received.

The information collated in the ADRS database 
is intended primarily for signal detection and 
hypothesis generation. While reporting rates can 
be estimated using appropriate denominators, 
they cannot be interpreted as incidence rates due 
to under-reporting and biased reporting of sus-
pected events, and the variable quality and com-
pleteness of information provided in individual 
notifications.2–11,23

It is important to note that this report is based 
on information collated in the ADRS database 
and not on comprehensive clinical notes or case 
reviews. The reported symptoms, signs and diag-
noses in each AEFI record in the ADRS database 
are temporally associated with vaccination but are 
not necessarily causally associated with a vaccine 
or vaccines.

Comparison with online Database of Adverse 
Events Notifications

In August 2012, the TGA made a searchable data-
base, the Database of Adverse Event Notifications 
(DAEN) available on its web site. DAEN contains 
reports of all adverse event reports for medicines 
(including vaccines).24 The data in this report are 
more detailed than that available on DAEN, and 
were provided to NCIRS by the TGA from the 
ADRS database. The numbers published in this 
report may be different to the numbers in the 
DAEN database, due to different dates of data 
extraction and amendment to reports where fur-
ther information has become available. In addi-
tion, this report provides several features that are 
not available from the DAEN database, including 
long-term trends and population and dose-based 
reporting rates, put in the context of changes in 
vaccine policy and use, and reporting practices.

Results

The ADRS database included a total of 1,897 
records where the date of vaccination (or onset of 
adverse event, if vaccination date was not reported) 
was between 1 January and 31 December 2012.

In 2012, 84% of AEFI (n = 1,599) were reported to 
the TGA via states and territories (except Tasmania 
where all AEFIs are directly reported to the TGA), 
while the rest were reported directly to the TGA; 
10% (n = 193) by doctors or health care providers, 
3% (n = 50) by members of the public, 1% (n = 23) 
by hospitals, and 2% (n = 32) by drug companies.

Reporting trends

The overall reporting rate for 2012 was 8.4 per 
100,000 population, compared with 10.8 in 2011. 
The rate was lower compared with the previous 
years following a peak in 2010 (17.4) predominantly 
due to reports in children following vaccination 
with the 2010 seasonal trivalent influenza vac-
cine; in 2009 (11.0) associated with the influenza 
A(H1N1)pdm09 vaccine program; and in 2011 
(10.8) following an increase in reports following 
23vPPV in adults.9,10,11

There was a decline in the reported events and 
reporting rate per 100,000 population during 2012 
and the vast majority of reported events from all 
reporter types, were of a non-serious nature similar 
to the previous years (Figure 1).10,11 There were 
marked variations in reporting levels in associa-
tion with previous changes to the NIP from 2000 
onwards (Figures 2a, 2b, 2c). The drop in reports 
in 2012 was predominantly associated with a drop 
in reports following 23vPPV vaccines in adults 
(Figure 2a). However, an increase was observed 
in estimated reporting rates for rotavirus and vari-
cella in children aged <  7 years in 2012 compared 
with 2011, but it was not statistically significant 
(Table 2, Figure 2c).

A seasonal pattern of AEFI reporting was appar-
ent in 2012 and previous years, with the highest 
number of AEFI notifications for vaccinations 
administered in the first half of the year (Figure 1). 
The usual seasonal pattern of AEFI reporting in 
adults, with peaks in the first half of the year, was 
also apparent in 2012 (Figure 2a), corresponding 
to the months when older Australians receive the 
23vPPV and influenza vaccines (March to June). 
However, more AEFI reports following influenza 
vaccine were received in 2011 and 2012 than in the 
years prior to 2009 (pre-pandemic era) (Figure 2a).

Age distribution

In 2012, the highest population-based AEFI 
reporting rate occurred in infants <  1 year of 
age and 1 to < 2 years of age, the age groups that 
received the highest number of vaccines (Figure 3). 
Compared with 2011, AEFI reporting rates per 
100,000 population increased among the < 1 year 
age group (5% increase from 134.9 to 142.3 per 
100,000 population in 2011 and 2012 respectively), 
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and the 1 to < 2 year age group (5% increase, 
53.8  to 56.7 per 100,000). Rates declined for all 
other age groups especially in the ≥65 years age 
group (60% decline, 12.1 to 4.9 per 100,000).

Figure 1:  Adverse events following 
immunisation, Australian Adverse Drug 
Reactions System database, 2000 to 2012, by 
quarter of vaccination
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For reports where the date of vaccination was not recorded, 
the date of onset or the date the event was reported to the 
Therapeutic Goods Administration was used as a proxy for 
vaccination date.

Figure 2a:  Adverse events following 
immunisation for people aged ≥7 years for 
frequently reported vaccines, Australian 
Adverse Drug Reactions System database, 
2000 to 2012, by quarter of vaccination
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For reports where the date of vaccination was not recorded, 
the date of onset or the date the event was reported to the 
Therapeutic Goods Administration was used as a proxy for 
vaccination date.

Figure 2b: Adverse events following 
immunisation for children aged 1 to < 7 years 
for frequently reported vaccines, Australian 
Adverse Drug Reactions System database, 
2000 to 2012, by quarter of vaccination
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For reports where the date of vaccination was not recorded, 
the date of onset or the date the event was reported to the 
Therapeutic Goods Administration was used as a proxy for 
vaccination date.

Figure 2c: Adverse events following 
immunisation for children aged < 1 year for 
frequently suspected vaccines,* Australian 
Adverse Drug Reactions System database, 
2000 to 2012, by quarter of vaccination
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* Meningococcal C conjugate vaccine was introduced
into the National Immunisation Program schedule on
1 January 2003; 7-valent pneumococcal conjugate vac-
cine on 1 January 2005; DTPa-IPV and DTPa-IPV-HepB-
Hib (hexavalent) vaccines in November 2005; rotavirus
(RotaTeq and Rotarix) vaccines on 1 July 2007; pH1N1
influenza vaccine for children 6 months to 10 years on
December 2009; seasonal trivalent influenza vaccine in
2010; and the 13-valent pneumococcal conjugate vaccine
(13vPCV) on 1 July 2011 (Table 1).

For reports where the date of vaccination was not recorded, 
the date of onset or the date the event was reported to the 
Therapeutic Goods Administration was used as a proxy for 
vaccination date.
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Table 2: Vaccine types listed as ‘suspected’ of involvement in records of adverse events following 
immunisation, Australian Adverse Drug Reactions System database, 2012,* by age group

Vaccines†

AEFI records‡ Vaccine doses§
Reporting rate 

per 100,000 doses|| (95% CI)
n n 2012 2011

< 7 years
DTPa-containing vaccines 664 1,153,117 57.6 (53.3–62.1) 66.7 (62.0–71.6)
DTPa-IPV 320 298,769 107.1 (95.7–119.5) 138.9 (125.9–152.9)
Pentavalent (DTPa-IPV-HepB) 1 274 364.9 (10.9–2032.8) 396.8 (11.9–2222.2)
Hexavalent (DTPa-IPV-HepB-Hib) 343 854,074 40.2 (36.0–44.6) 40.4 (36.2–45.0)
Pneumococcal conjugate - PCV 370 993,880 37.2 (33.5–41.2) 48.3 (42.3–54.8)
Rotavirus vaccine 338 537,171 62.9 (56.4–70.0) 56.3 (50.0–63.1)
Measles-mumps-rubella 283 591,536 47.8 (42.4–53.8) 54.8 (49–61.1)
Meningococcal C conjugate 79 297,603 26.6 (21.0–33.1) 26.3 (20.8–32.8)
Varicella 67 280,568 23.9 (18.5–30.3) 21.7 (16.6–27.9)
Haemophilus influenzae type b 66 284,223 23.2 (18.0–29.5) 25.5 (19.9–32.1)
Seasonal influenza 32 na na na
Total (< 7 years)¶ 973 4,138,379 23.5 (22.1–25.0) 27.6 (26.0–29.3)
7–17 years
HPV 151 na na na
Hepatitis B 124 na na na
dTpa 98 na na na
Varicella 39 na na na
Seasonal influenza 17 na na na
Total (7–17 years) 317 na na na
18–64 years
Seasonal influenza** 271 3,170,300 8.6 (7.9–9.6) 7.1 (6.2–8.1)
dTpa 67 na na na
23vPPV** 40 132,520 30.2 (21.6–41.1) 63.4 (50.6–78.4)
Total (18–64 years)†† 311 3,302,820 9.4 (8.4–10.5) 9.4 (8.4–10.5)
≥65 years
Seasonal influenza** 78 2,176,000 3.6 (2.8–4.5) 5.9 (4.9–7.0)
23vPPV** 77 317,400 24.3 (19.2–30.3) 90.7 (80.6–101.8)
dTpa 17 na na na
Total (≥65 years)†† 155 2,493,400 6.2 (5.3–7.3)†† 16.7 (15.2–18.4)††

AEFI	 Adverse events following immunisation.
* Influenza A(H1N1)pdm09 was reported in the table in previous reports but is not shown in this table as it is no longer in

use and no reports were received.
†	 Records where at least one of the vaccines shown in the table was suspected of involvement in the reported adverse

event.
‡	 Number 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 2012. More than one vaccine may be coded as
‘suspected’ if several were administered at the same time.

§ Number of vaccine doses recorded on the Australian Childhood Immunisation Register and administered between 1
January and 31 December 2012.

||	 The estimated reporting rate per 100,000 vaccine doses recorded.
¶	 Number of AEFI records excluding influenza vaccines.
**	 Number of administered doses of seasonal influenza vaccine estimated from the 2009 Australian Institute of Health and

Welfare national adult vaccination survey.21

††	 Seasonal influenza and 23vPPV only.
na	 Not applicable
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Reporting rates per 100,000 doses (excluding 
influenza due to the absence of reliable dose data) 
decreased overall and for most individual vaccines in 
children aged < 7 years in 2012 compared with 2011 
except for rotavirus and varicella vaccines (Table 2).

Reporting rates per 100,000 vaccine doses were 
lower overall in 2012 compared with 2011 for adults 
aged ≥65 years (down to 6.2 in 2012 from 16.7 in 
2011) and especially for 23vPPV (down to 24.3 in 
2012 from 90.7 in 2011) (Table 2).

Geographical distribution

Population-based reporting patterns varied between 
states and territories during 2012 (Table  3) as in 
previous years.2–11 The highest reporting rates were 
from the Northern Territory, the Australian Capital 
Territory, Western Australia and Victoria (20.0, 13.1, 
11.7, 11.5, respectively) while New South Wales had 
the lowest rate (4.4). Reporting rates dropped in most 
jurisdictions in 2012 compared with 2011 except in 
Western Australia, which experienced an increase 
that was not statistically significant (Table 3).

Vaccines

Thirty-two different vaccines were included in 
the 1,897 records received in 2012 (Table 4). The 
percentage of records where only 1 vaccine was 
reported as being the suspected vaccine differed by 
the vaccine administered, typically varying accord-
ing to whether multiple vaccines were routinely 
co-administered for the patient’s age. The percent-
age of records assigned causality ratings of ‘certain’ 
or ‘probable’ also varied. Adverse events such as 

Figure 3: Reporting rates of adverse events 
following immunisation per 100,000 
population, Australian Adverse Drug 
Reactions System database, 2000 to 2012, by 
age group and year of vaccination

0

50

100

150

200

250

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

R
at

e 
pe

r 1
00

,0
00

 p
op

ul
at

io
n

Year of vaccination

<1 year

1 to <2 years

2 to <7 years

7 to <20 years

20 to 64 years

65 years +

For reports where the date of vaccination was not recorded, 
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Table 3: Adverse events following immunisation, Australian Adverse Drug Reactions System 
database, 2012, by state or territory

State or territory

AEFI records Annual reporting rate per 100,000 population*

n % Overall

‘Certain’/ 
‘probable’ 

causality rating†‡
‘Serious’ 
outcome

Aged 
< 7 years

Australian Capital Territory 49 3 13.1 (9.7–17.3) 2.7 0.3 5.3

New South Wales 321 17 4.4 (3.9–4.9) 0.8 0.6 1.7

Northern Territory 47 2 20.0 (14.7–26.6) 6.0 1.3 10.2

Queensland 328 17 7.2 (6.4–8.0) 1.9 0.5 3.5

South Australia 142 7 8.6 (7.2–10.1) 1.1 0.4 3.9

Tasmania 42 2 8.2 (5.9–11.1) 1.6 0.4 1.8

Victoria 650 34 11.5 (10.7–12.5) 2.0 0.6 7.7

Western Australia 285 15 11.7 (10.4–13.2) 2.5 0.7 5.4

Other§ 33 2 na na na na

Total 100 8.4 (8.0–8.7) 1.6 0.5 4.3

AEFI	 Adverse events following immunisation.
* Average annual rates per 100,000 population calculated using the Australian Bureau of Statistics mid-2011 population

estimates.20

†	 Causality ratings were assigned to AEFI records using criteria described previously.2,3

‡	 AEFI records defined as ‘serious’ (i.e. recovery with sequelae, hospitalisation, life-threatening or death).
§ Records where the jurisdiction in which the AEFI occurred was not reported or was unclear. AEFI records in this category

were notified mainly by pharmaceutical companies (n = 32), and General Practioners (n = 1).
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Table 4: Vaccine types listed as ‘suspected’ in records of adverse events following immunisation, 
Australian Adverse Drug Reactions System database, 2012

Suspected vaccine 
type*

AEFI 
records

One 
suspected 
vaccine or 
drug only†

‘Certain’/ 
‘probable’ 
causality 

rating‡
‘Serious’ 
outcome§ 

Age group||

< 7 years ≥7 years
n n %¶ n %¶ n %¶ n %¶ n %¶

Influenza 406 342 84 56 14 37 9 32 8 366 90
PCV 370 35 10 19 5 34 10 370 100 0 0
DTPa-IPV-HepB-Hib 344 21 6 19 6 33 10 343 99 1 1
Rotavirus 338 52 15 11 3 44 13 338 100 0 0
DTPa-IPV 324 133 41 113 35 10 3 320 99 2 1
MMR 298 31 10 13 4 14 5 283 95 14 5
dTpa 186 132 71 47 25 10 5 2 1 182 98
Hepatitis B 160 53 33 13 8 7 4 10 6 150 94
HPV 155 62 40 12 8 9 6 0 0 155 100
23vPPV 133 80 60 43 32 9 7 10 8 122 92
Varicella 111 59 53 6 5 9 8 67 60 41 37
MenCCV 87 6 7 5 6 6 7 79 91 8 9
Hib 67 0 0 0 0 6 9 66 99 1 1
Typhoid 20 5 25 1 5 3 15 2 10 18 90
dT 16 10 63 5 31 0 0 0 0 16 100
BCG 15 15 100 10 67 0 0 15 100 0 0
Hepatitis A 14 3 21 2 14 3 21 4 29 10 71
Hepatitis A-Typhoid 13 6 46 1 8 0 0 0 0 13 100
Yellow fever 12 4 33 0 0 2 17 1 8 11 92
DTPa 11 8 73 5 45 1 9 2 18 9 82
Hepatitis A + B 11 8 73 1 9 0 0 1 9 10 91
Rabies 8 4 50 3 38 0 0 1 12 7 88
IPV 6 3 50 0 0 0 0 1 17 5 83
dTpa-IPV 5 3 60 2 40 0 0 0 0 5 100
10vPCV 3 0 0 0 0 0 0 2 67 1 33
Q fever 3 3 100 0 0 1 33 0 0 3 100
Japanese encephalitis 2 1 50 1 50 0 0 0 0 2 100
Men4PV 2 0 0 0 0 0 0 0 0 2 100
Cholera 2 1 50 1 50 0 0 0 0 2 100
Tetanus 2 2 100 0 0 0 0 0 0 2 100
DTPa-IPV-HepB 1 1 100 0 0 0 0 1 100 0 0
Total** 1,897 1,078 57 374 20 137 7 973 51 908 48

AEFI	 Adverse events following immunisation.
* The abbreviations of vaccine names are included at the end of this report.
†	 AEFI records where only one vaccine was suspected of involvement in a reported adverse event.
‡	 Causality ratings were assigned to AEFI records using criteria described previously.2,3

§ ‘Serious’ outcomes are defined in the Methods section.
||	 AEFI records are not shown if both age and date of birth were not reported.
¶	 Percentages are calculated for the number of AEFI records where the vaccine was suspected of involvement in the AEFI, 

e.g. HPV was ‘suspected’ in 155 AEFI records. This was the only suspected vaccine in 40% of the 155 AEFI records.
Eight per cent had ‘certain’ or ‘probable’ causality ratings, 6% were defined as ‘serious’ and 100% were for those aged ≥7
years.

**	 Total number of AEFI records analysed, not the total in each column as categories are not mutually exclusive and an AEFI 
record may list more than 1 vaccine.
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Figure 4: Selected frequently reported adverse 
events following immunisation, Australian 
Adverse Drug Reactions System database, 
2000 to 2012, by quarter of vaccination
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lent vaccine (n = 52). For those aged ≥7 years 
(n = 370), these were seasonal influenza vaccine 
(n = 149), 23vPPV (n = 104) and dTpa (n = 84) 
either given alone or co-administered with other 
vaccines. As expected, reports for 23vPPV were 
predominantly in those aged ≥65 years (63%), 
while AEFI with seasonal influenza vaccine 
was commonly reported in the 18–64 years age 
group (70%). The dTpa vaccine was most com-
monly recorded as causing ISR in AEFI records 
in the 12–17 years age group (40%) and the 
18–64 years age group (40%).

The number of reports in each reaction category 
has changed over time (Figure 4). Much of the 
variation in reporting of ISR related to specific 
changes in the immunisation schedules for vac-
cines that are known to have higher rates of ISR, 
including DTPa-containing vaccines, MenCCV, 
23vPPV and HPV vaccines.2–11,25,26

The increase in ISR during 2012 was predomi-
nantly associated with non-influenza vaccines, 
particularly 23vPPV and DTPa-containing 
vaccines. In children aged 2 to < 7 years, ISR 
was mainly associated with DTPa-IPV vaccine 
(86%, n = 251). In the 18–64 years age group, it is 
associated with seasonal influenza vaccine (60%, 
n = 109), while in the 12–17 years age group, the 
increase in ISR was associated with adult dTpa 
vaccine (44%, n = 186), HepB (34%, n = 160), and 
HPV (30%, n = 155).

Increases in reports of fever were largely associated 
with time periods when new vaccines were added 
to the NIP in the reporting period, such as rotavi-
rus and HPV in 2007 and the extension of seasonal 
influenza vaccine from the elderly to others at high 
risk in 2010.

Severity of outcomes

Fifty-three per cent (n = 999) of reported events in 
2012 were defined as ‘non-serious’, 7% (n = 137) 
were defined as ‘serious’ (i.e. requiring hospitalisa-
tion, resulting in persistent or significant disability 
or incapacity; medically important reaction or 
event; experiencing a life-threatening event or 
death); 26% (n = 495) were recorded as not fully 
recovered, while information on severity could 
not be determined due to insufficient data for 14% 
(n = 266) of events (Table 6). This was similar 
to the proportions of serious AEFI in previous 
years.9,10,11 Of the reported events recorded as not 
fully recovered at the time of reporting, the larg-
est proportion were from Victoria (39%, n = 191), 
followed by Western Australia (21%, n = 106) 
and Queensland (16%, n = 77). Ninety-three per 
cent of cases recorded as ‘not fully recovered’ had 
missing information in various fields including 

injection site reactions, for which the attribution 
of causality is more straightforward, were more 
often reported as certain or probable. There were 
also slight variations in the number with outcomes 
defined as ‘serious’, which have remained low as in 
previous years.

The individual vaccines most frequently suspected 
to have been involved in AEFI events were sea-
sonal influenza vaccine (n = 406,21%), 13vPCV 
(n = 350, 18%) and hexavalent DTPa-IPV-HepB-
Hib (n = 344, 18%) (Table 4).

Reactions

The most frequently reported adverse events 
in 2012 were injection site reactions (ISRs) 
(n = 761, 40%), fever (n = 420, 22%), allergic 
reaction (n = 355, 19%), and rash (n = 195, 
10%) (Tables 5a and 5b, Figure 4). Some of the 
severe reactions included convulsions (n = 54, 
3%) including 25  cases of febrile convulsion, 
hypotonic-hyporesponsive episode (HHE) 
(n = 33, 2%), anaphylactic reaction (n = 16, 1%), 
intussusception (n = 16, 1%), thrombocytopenia 
(n = 2, 0.1%), and Guillain-Barrè syndrome 
(GBS) (n = 1, 0.05%) (Table 5a).

Of the 761 cases of ISR, 385 (51%) were in children 
aged < 7 years. The vaccines most commonly 
suspected of involvement in AEFI for children 
aged < 7 years were: DTPa-IPV (n = 257); 
MMR (n = 149); 13vPCV (n = 55); and hexava-
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Table 5a: Reaction categories of interest* mentioned in records of adverse events following 
immunisation, Australian Adverse Drug Reactions System database, 2012

Reaction category*

AEFI 
records

Only reaction 
reported†

‘Certain’/’probable’ 
causality rating‡

Age group§

< 7 years ≥7 years
n n %|| n %|| n %|| n %||

Injection site reaction 761 273 36 321 42 385 51 370 49
Fever 420 8 2 9 2 239 57 175 42
Allergic reaction¶ 355 60 17 12 3 163 46 191 54
Rash** 195 72 37 8 4 142 73 52 27
Syncope 125 84 67 13 10 29 23 96 77
Abnormal crying 74 10 14 0 0 72 97 1 1
Arthralgia 64 4 6 2 3 5 8 59 92
Convulsions 54 28 52 0 0 40 74 14 26
Lymphadenopathy/itis†† 46 12 26 14 30 22 22 34 74
Hypotonic-hyporesponsive 
episodes

33 26 79 1 3 33 100 0 0

Anaphylactic reaction 16 12 75 3 19 5 31 11 69
Intussusception 16 14 88 2 13 1 100 0 0
Abscess 10 3 30 5 50 8 80 2 20
Arthritis 5 0 0 1 20 0 0 5 100
Brachial neuritis 2 1 50 0 0 0 0 2 100
Death 2 1 50 0 0 1 50 1 50
Thrombocytopenia 2 0 0 1 50 1 50 1 50
Encephalitis 1 0 0 0 0 1 100 0 0
Encephalopathy 1 0 0 0 0 1 100 0 0
Guillain-Barré syndrome 1 0 0 0 0 0 0 1 100
Parotitis 1 0 0 0 0 1 100 0 0
Orchitis 1 0 0 0 0 1 100 0 0
Osteitis 0 0 0 0 0 0 0 0 0
Sepsis 0 0 0 0 0 0 0 0 0
Total‡‡ 1,897 734 39 374 20 973 51 908 48

AEFI	 Adverse events following immunisation.
* Reaction categories were created for the AEFI of interest listed and defined in The Australian Immunisation Handbook 9th

edition (p 58–65 and 360–363)15 as described in the Methods section.
†	 AEFI records where only one reaction was reported.
‡	 Causality ratings were assigned to AEFI records using criteria described previously.2,3

§ Not shown if neither age nor date of birth were recorded.
||	 Percentages relate to the number of AEFI records in which the specific reaction term was listed, e.g. of 761 AEFI records 

listing injection site reaction, 36% listed only one type of reaction while 42% had a causality rating of ‘certain’ or ‘probable’ 
and 51% were for children aged < 7 years.

¶	 Allergic reaction includes skin reactions including pruritus, urticaria, periorbital oedema, facial oedema, erythema multi-
forme etc. (excludes skin reactions presented elsewhere in this table); and/or gastrointestinal (e.g. diarrhoea, vomiting) 
symptoms and signs but does not include other abdominal symptoms such as abdominal pain, nausea, flatulence, 
abnormal faeces, hematochezia etc. and does not include anaphylaxis.

**	 Includes general terms of rash but does not include pruritic rash.
††	 Includes lymphadenitis following Bacille Calmette-Guérin BCG vaccination and the more general term of ‘lymphadenopa-

thy’.
‡‡	 Total number of AEFI records analysed, not the total in each column as categories are not mutually exclusive and an AEFI 

record may list more than 1 reaction term.
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Table 5b: ‘Other’* reaction terms listed in records of adverse events following immunisation, 
Australian Adverse Drug Reactions System database, 2012

Reaction term*

AEFI 
records

Only reaction 
reported†

‘Certain’/’probable’ 
causality rating

Age group§

< 7 years ≥7 years
n n %|| n %|| n %|| n %||

Malaise 152 3 2 5 3 47 31 102 67
Headache 139 2 1 6 4 8 6 130 94
Neurological/psychological 138 3 2 3 2 87 63 48 35
Gastrointestinal – RVV¶ 122 15 12 3 2 122 100 0 0
Nausea 111 1 1 6 5 5 5 105 95
Dizziness 98 4 4 4 4 2 2 94 96
Myalgia 72 2 3 5 7 9 13 61 85
Pain 69 0 0 3 4 6 9 61 88
Abdominal pain 60 2 3 4 7 31 52 29 48
Reduced sensation 60 5 8 2 3 0 0 58 97
Respiratory 47 5 11 1 2 15 32 31 66
Erythema 38 5 13 1 3 23 61 14 37
Pallor 37 1 3 1 3 26 70 10 27
ENT 26 2 8 2 8 5 19 20 77
Oedema 27 0 0 0 0 14 52 12 44
Somnolence 25 1 4 0 0 16 64 9 36
Circulatory 24 2 8 4 13 12 50 12 50
Increased sweating 21 0 0 2 10 6 29 13 62
Tremor 18 1 6 1 6 2 11 16 89
Vision impaired 16 1 6 1 6 2 13 14 88
Weakness 11 0 0 0 0 0 0 11 100
Flushing 9 0 0 0 0 1 11 8 89
Other 225 32 14 20 9 111 49 109 48

general non-specific 38 7 18 5 13 22 58 16 42
infection 19 7 37 0 0 8 42 10 53
neurological 19 9 47 2 11 9 47 10 53
eye or ear 17 3 8 1 6 8 47 9 53
metabolic/endocrine 16 0 0 1 6 14 88 2 12
cardiovascular 15 1 7 3 20 9 0 6 40
musculoskeletal 13 0 0 0 0 2 15 11 85
gastrointestinal†† 12 0 0 0 0 5 42 7 58
respiratory 12 1 8 0 0 5 42 7 58
skin** 11 2 18 0 0 7 64 3 27
psychological 9 0 0 1 11 4 44 5 56
renal/urogenital 7 0 0 0 0 3 43 4 57
haematological 7 2 29 1 14 2 29 5 71
miscellaneous 4 0 0 0 0 1 25 2 50
pregnancy/congenital 2 0 0 0 0 2 100 0 0

AEFI	 Adverse events following immunisation.
* Reaction terms not listed in The Australian Immunisation Handbook 9th edition15 but included in AEFI records in the ADRS

database. The top part of the table shows reaction terms included in 1% or more of AEFI records, the bottom part of the
table shows reaction terms, grouped by organ system, that were included in less than 1% of AEFI records.

§ Not shown if neither age nor date of birth were recorded.
||	 Percentages relate to the number of AEFI records in which the specific reaction term was listed, e.g. of 152 AEFI records 

listing malaise, 2% listed only 1 type of reaction while 3% had a causality rating of ‘certain’ or ‘probable’ and 31% were for 
children aged < 7 years.

¶	 Gastrointestinal – RVV includes gastrointestinal reactions following rotavirus vaccination only.
**	 Other, skin includes purpura, petechie, blister, burning, dermatitis, dry skin etc. but does not include skin reactions.
††	 Other, gastrointestinal does not include reaction categories coded as gastrointestinal reactions or Gastrointestinal – RVV 

signs and symptoms.
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hospitalisation. For reports where not ‘fully recov-
ered’ was recorded, 83% (n = 409) were reported 
by states and territories, 11% (n = 56) by health 
care providers, 4% (n = 19) by members of the 
public, 1% each by pharmacist (n = 4) and drug 
companies (n = 5), and 0.4% (n = 2) by hospitals. 
Of those without information describing severity, 
the most commonly reported adverse reactions 
were ISR (41%, n = 110), fever (22%, n = 58) and 
allergic reactions (20%, n = 52).

Only 20% of records (n = 374) were assigned cau-
sality ratings of either ‘certain’ (n = 347, 18%) or 
‘probable’ (n = 27, 2%), and the rest (80%) were 
rated as ‘possible’.

The ‘serious’ reactions (n = 137) were ISR (n = 21, 
15%); fever (n = 25, 18%); allergic reactions 
(n = 17, 12%); convulsions (n = 21, 15%), includ-
ing 12 febrile convulsions; diarrhoea/vomiting 
(n = 16, 12%); HHE (n = 7, 5%); anaphylaxis 
(n = 6, 4%); GBS (n = 1, 1%); intussusception 
(n = 9, 7%); 11 cases of syncope (8%); and 2 reports 
of death (2%), one of which was a case of idiopathic 
thrombocytopenic purpura. Other relatively severe 
reactions that were not classified as ‘serious’, either 
because they did not satisfy the criteria, or due 
to a lack of information about the outcome and/
or hospitalisation status, included: convulsion 
(n = 33, 61%), including 13 febrile convulsions; 
HHE (n = 26, 79%); anaphylaxis (n = 10, 63%); 
and intussusception (n = 9, 56%).

All the reported cases of HHE (33) were from chil-
dren aged < 7 years. Twenty-eight reports (85%) 
followed co-administration of hexavalent, PCV 
and rotavirus vaccines. Another 2 cases followed 
vaccination with Hib, MenC and MMR while a 
further 3 cases followed the vaccines administered 
simultaneously in combinations of: DTPa, PCV 
and rotavirus; DTPa-IPV, PCV and rotavirus; and 
PCV, Hep A and varicella vaccine.

The single reported case of GBS was in a person 
aged > 60 years following co-administered seasonal 
influenza (Fluvax) and 23vPPV vaccines. The per-
son experienced corrhyzal symptoms for 4 days after 
receiving the vaccines and developed symptoms of 
GBS approximately 11 days post vaccination.

All of the 16 reports of intussusception were from 
infants (< 1 year of age). Fifteen reports (94%) 
were following hexavalent, 13vPCV and rotavirus 
vaccines administered together, while 1 report was 
following rotavirus vaccine administered alone.

Five of the 16 reports of anaphylaxis were in chil-
dren aged < 7 years. Three cases were infants and 
two were following hexavalent and 13vPCV vaccine 
administered together, while one reported anaphy-
laxis following hexavalent alone. Another 2 cases in 
children aged < 7 years were following vaccination 
with DTPa-IPV and MMR administered together. 
Eight of the 11 cases of anaphylaxis in those aged 
> 7 years followed receipt of one of the influenza

Table 6: Outcomes of adverse events following immunisation, Australian Adverse Drug Reactions 
System database, 2012

Outcome

AEFI records

‘Certain’/ 
‘probable’ 

causality rating*

Age group†

< 7 years ≥7 years

n %‡ n %§ n %§ n %§

Non-serious 999 53 171 17 498 50 494 49
Not recovered at time of report 495 26 140 28 247 50 245 49
Not known (missing data) – total 266 14 52 20 153 58 109 41
Serious: 137 7 11 8 75 55 60 44
recovered with sequelae 1 – – 1
hospital treatment – admission 125 11 72 51
life-threatening event 9 – 2 7
Death 2 – 1 1
Total 1,897 100 374 20 973 51 908 48

AEFI	 Adverse events following immunisation.
* Causality ratings were assigned to AEFI records using criteria described previously.2,3

†	 AEFI records where both age and date of birth were not recorded are not shown (16 missing).
‡	 Percentages relate to the total number of AEFI records (n = 1,897).
§ Percentages relate to the number of AEFI records with the specific outcome, e.g. of 999 AEFI records with a ‘non-serious’

outcome, 17% had causality ratings of ‘certain’ or ‘probable’ and 50% were for children aged < 7 years.
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vaccines administered alone or in combination with 
other vaccines, while one each of the remaining 
three followed adult dTpa vaccine, HepB vaccine 
and 23vPPV vaccine administered alone.

Two deaths were recorded as being temporally 
associated with receipt of vaccines:

• A 19-month-old child who had received
varicella vaccine 7 weeks prior to death. Seven
weeks after vaccination the child presented
with vomiting, fever and drowsiness. The
cause of death was recorded as encephalitis.

• A 28-year-old person, who became unwell
2–3 days post vaccination with an unspeci-
fied influenza vaccine. The person developed
thrombotic thrombocytopenic purpura (TTP)
and died 2 days after onset of symptoms. The
cause of the death was documented as TTP.

Both deaths were investigated by the TGA and 
no clear causal relationship with vaccination was 
found.

Pneumococcal conjugate vaccine

In 2012, there were 370 reports of adverse events 
following pneumococcal conjugate vaccine in 
people aged < 7 years, with 34 of these cases being 
coded as serious.

The reporting rates were 37.2 per 100,000 doses for 
PCV (Table 2). Seven per cent of reports involving 
PCV (n = 26) were for PCV administered alone. Of 
the 26 cases, 92% (n = 24) were children between 
12 months and < 36 months, who received vaccine 
under the catch-up program offered to children 
between 12 months and 35 months of age. Seventy-
three per cent (n = 269) of the reports involving 
PCV vaccines were for PCV co-administered with 
rotavirus vaccine.

The spectrum of reactions for PCV included 
91  (25%) reports each of vomiting or diarrhoea 
and fever; 73 (20%) of rash; 61 of allergic reactions 
(17%); 55 ISR (16%); 56 screaming (15%); 29 cases 
of HHE (8%); 18 cases of convulsions (includ-
ing 6 febrile convulsions) (5%); 6 case of syncope 
(2%); and 2 cases of anaphylaxis (0.5%). The total 
number of AEFIs don’t add up as some reports had 
multiple reactions.

Discussion

There was an overall drop in the total number 
of AEFI reports and population-based reporting 
rates in 2012 compared with 2011, predominantly 
due to a large decline in reports following vaccina-
tion with the 23vPPV vaccine.

Reporting rates per 100,000 doses for children aged 
< 1 years and 1 to < 2 years were similar to the 
corresponding period in 2011, but significantly 
lower for children aged 2 to < 7 years [54 (95% 
CI: 48.5–59.4) vs 80 (73.7–87.0)]. The decrease in 
overall reporting of AEFI in children aged 2 to 
< 7 years in 2012 is primarily due to a drop in the 
reporting of ISR following vaccination with DTPa-
IPV in that age group in 2012 compared with 2011. 
Although reporting rates for DTPa-IPV vaccines 
were lower in 2012 compared with 2011, reporting 
rates remained higher than for other years (92 in 
2008; 72 in 2009; 94 in 2010).9,10

The increase in the reports following rotavirus vac-
cine may be because in the majority of the records 
(77%), rotavirus vaccine was administered with 
PCV. The likelihood of developing at least 1 AEFI 
with the administration of multiple vaccines is 
greater than with just 1 vaccine. From October 
2011, children aged between 12 and 35 months 
who had completed a primary pneumococcal vac-
cination course with 7vPCV have been eligible 
to receive a free supplementary dose of Prevenar 
13®.13 The increased AEFI reports following PCV 
administration in toddlers might be in part because 
it is being given as a 4th dose of PCV vaccine. Data 
from the clinical studies of Prevenar 13® demon-
strated similar rates of injection site reactions when 
comparing 7vPCV with 13vPCV, with an increase 
following the 4th dose of either 7vPCV or 13vPCV 
(in the 2nd year of life) compared with earlier doses 
in infancy. A similar trend was also observed for 
the other systemic reactions.27 Some may also be 
attributed to the ‘Weber effect’,28 which describes 
increased reporting frequently observed following 
the introduction of new vaccines.

Conclusion

The total number of reported AEFI in 2012 was 
reduced by 22% compared with 2011.

Reports of ISR following DTPa-IPV at 4 years 
decreased in 2012 compared with 2011 but 
remained higher than in previous years. Reporting 
rates for most of the vaccines were similar to 2011 
or lower in 2012, particularly in the 2 to < 7 year 
age group.

The majority of AEFIs reported to the TGA were 
mild transient events and the data reported here 
are consistent with an overall high level of safety 
for vaccines included in the NIP schedule.
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