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Introduction
This report summarises national passive adverse
events following immunisation (AEFI) surveillance data notified to the Therapeutic Goods
Administration (TGA) at 30 September 2008 for
children aged less than 7 years who received vaccines
between 1 January and 30 June 2008. The report
includes all vaccines administered to children in this
age group, with a focus on the vaccines included in
the funded National Immunisation Program (NIP)
schedule.1
There were recent changes to both the AEFI surveillance system and funded immunisation program
that influence the interpretation of AEFI data for
vaccines administered to children aged <7 years during January to June in 2008 compared with the same
reporting period in 2007 and previous years. During
mid-2007 Victoria implemented an enhanced AEFI
surveillance system across the state,2 while a pilot
project of enhanced hospital-based surveillance for
selected AEFI commenced in 4 tertiary paediatric
hospitals (in Sydney, Melbourne, Adelaide and
Perth).3
Changes to the immunisation program occurred on
1 July 2007 when rotavirus vaccine4 was added to
the NIP schedule for all infants, and in March 2008
when, due to an international shortage of the
Pedvax® and Comvax® formulations of Haemophilus
influenza type b (Hib) vaccine,5 3 states changed
from using 2 combination vaccines (i.e. DTPa-IPV
and Hib-HepB) to the single hexavalent DTPaIPV-Hib-HepB formulation for children at 2, 4 and
6 months of age.6–9 This occurred in Queensland,
South Australia, and Victoria. The hexavalent vaccine has been used in all other jurisdictions since
November 2005 except for the Northern Territory,
which uses a pentavalent DTPa-IPV-HepB and
monovalent Hib vaccine for the infant immunisation schedule.
The data reported here are provisional only. It
is important to note that an AEFI is defined as a

CDI

Vol 33

No 1

2009

medical event that is temporally associated with
immunisation but not necessarily causally associated with immunisation. Readers are referred to
previous reports for a description of the national
AEFI passive surveillance system,10 methods used
to analyse the data and information regarding
limitations and interpretation of the data.10–12 Often,
several vaccines and reaction codes are listed in an
AEFI record so the number of vaccines and reaction
codes will exceed the total number of AEFI records.
For the purpose of this report, an AEFI is defined as
‘serious’ if there is a code of life-threatening severity or an outcome code indicating recovery with
sequelae, admission to hospital, prolongation of
hospitalisation, or death.
Average annual population-based AEFI reporting
rates were calculated using mid-2007 population
estimates. Reporting rates per 100,000 doses were
calculated for 10 vaccines on the NIP schedule using
denominator data from the Australian Childhood
Immunisation Register (ACIR).

Results
There was a total of 346 AEFI records (annualised
reporting rate of 31.0 per 100,000 population) for
children aged <7 years for vaccines administered in
the first 6 months of 2008. This was a 32% increase
on the 235 records (19.7 per 100,000 population)
for the corresponding 6-month period in 2007 and
the highest since 2003 when there were 485 AEFI
records.
Forty-one per cent (n=143) of the 346 AEFI records
for the 2008 reporting period were for children aged
<1 year; 12% (n=40) for those aged 1 to <2 years;
and 47% (n=163) were for the 2 to <7 year age
group. Although there was an overall increase in the
total number of AEFI records for the first 6 months of
2008, the distribution across age groups was similar
to that seen in recent years.11,13 The male to female
ratio was 1.2:1, the same as the previous year.11
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Twelve per cent (n=42) of the 346 AEFI records
were defined as ‘serious’, slightly more than
reported for the same period in 2007 (10%). Of the
42 serious AEFI records, one reported that the child
had recovered with sequelae and 41 children were
admitted to hospital. Serious and other significant
AEFIs reported included anaphylaxis (n=1), seizure (n=14) and hypotonic-hyporesponsive episode
(HHE; n=19)
Of the 346 AEFI records, 24 listed one or more
vaccines where reporting rates could not be estimated
from ACIR data due to some incomplete recording of doses on the ACIR. These were influenza
(n=14), 23-valent pneumococcal polysaccharide

(n=7), hepatitis A (n=4), combined hepatitis
A-typhoid (n=1) and bacille Clamette-Guérin
(n=1) vaccines.
AEFI reporting rates per 100,000 doses were calculated for 10 vaccines on the current NIP schedule
for children aged 2 months or older (Table). These
vaccines were recorded as suspected of involvement
in the reported adverse event for 322 (93%) of the
346 records analysed. This is an overall AEFI reporting rate of 16.1 per 100,000 doses recorded on the
ACIR with 2.0 ‘serious’ AEFI records per 100,000
doses. AEFI reporting rates were higher than for the
same period in 2007 and 2006 for most age groups,

Table. Reporting rates of adverse events following immunisation (AEFI) per 100,000 vaccine
doses,* children aged less than 7 years, TGA database, January to June 2008
AEFI
records‡
(n)

Vaccine doses*
(n)

Reporting rate
per 100,000 doses§
Jan–June
2008

Jan–June
2007

Jan–June
2006

Vaccine†
DTPa-containing vaccines
DTPa-IPV
Pentavalent (DTPa-IPV-HepB)
Hexavalent (DTPa-IPV-HepB-Hib)
Haemophilus influenzae type b
Haemophilus influenzae type b-hepatitis B

237

539,656

43.9

28.5

36.0

165

212,159

77.8

39.1

46.2

1

8,642

11.6

41.9

41.0

71

318,855

22.3

8.8

16.8

8

61,311

13.0

17.9

21.4

48

123,369

38.9

23.8

25.9

Measles-mumps-rubella

87

269,472

32.3

17.0

23.3

Meningococcal C conjugate

19

144,647

13.1

8.3

17.8

Pneumococcal conjugate

106

411,722

25.7

17.4

17.9

Varicella

20

131,775

15.2

15.3

15.8

Rotavirus

107

316,004

33.9

–

––

141

1,206,326

11.7

8.1

9.3

Age group
<1 year
1 to <2 years

33

501,707

6.6

4.9

8.5

2 to <7 years

148

289,923

51.0

34.1

41.3

Total

322

1,997,956

16.1

11.7

15.1

‘Certain’ or ‘probable’ causality rating

104

1,997,956

5.2

4.2

6.2

40

1,997,956

2.0

1.0

1.6

AEFI category†

‘Serious’ outcome
TGA

Therapeutic Goods Administration

*

Number of vaccine doses recorded on the Australian Childhood Immunisation Register (ACIR) and administered between
1 January and 30 June 2008.

†

Records where at least one of the 10 vaccines shown in the table was suspected of involvement in the reported adverse
event. AEFI category includes all records (i.e. total), those assigned ‘certain’ or ‘probable’ causality ratings, and those with
outcomes defined as ‘serious’. Causality ratings were assigned using the criteria described previously.10 A ‘serious’ outcome
is defined as recovery with sequelae, hospitalisation, life-threatening event or death.

‡

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 30 June 2008. More than 1 vaccine may be coded as ‘suspected’
if several were administered at the same time.

§

The estimated AEFI reporting rate per 100,000 vaccine doses recorded on the ACIR.
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reaction categories and vaccines (Table), while the
rates of AEFI with certain or probably causality ratings remained stable.
The largest changes were for children aged 2 to
<7 years and <1 year, and for DTPa-IPV, hexavalent
(DTPa-IPV-HepB-Hib), Hib-HepB and measlesmumps-rubella (MMR) vaccines. Observed changes
in AEFI reporting rates for the first 3 vaccines were
at least partly related to a large increase in the use
of hexavalent vaccine and reduction in the use of
DTPa-IPV and Hib-HepB vaccines in children
aged <1 year in Queensland, South Australia
and Victoria in early 2008 (see Introduction). The
increase in AEFI reporting rates for children aged
<1 year is also likely to relate to the implementation of the rotavirus immunisation program in
July 2007. The vaccine is co-administered with
7-valent pneumococcal conjugate vaccine (7vPCV)
and combination vaccines containing DTPa, IPV,
Hib and HepB antigens.
One of the more significant AEFI reported for children aged <1 year is HHE. For the first 6 months of
2008, the reporting rate of HHE following DTPaIPV containing vaccines plus co-administered
vaccines was 9.9 per 100,000 doses of quadrivalent
DTPa-IPV vaccine and 2.9 per 100,000 doses of
hexavalent DTPa-IPV-HepB-Hib vaccine. While
the reporting rate of HHE following DTPa-IPV
vaccine was similar to that seen in 2007 (7.6 per
100,000 doses)12 the rate following DTPa-IPVHepB-Hib increased substantially in 2008 from
0.6 per 100,000 doses in 2007. The increase in
reporting of HHE following DTPa-IPV-HepBHib and co-administered vaccines mainly occurred
in Victoria, with little change for other states and
territories (data not shown).
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responding period in 2007, with the highest number
of notifications since 2003. The majority of AEFI
notifications described mild, transient and expected
AEFI.
The increase in 2008 compared with the 2007
reporting period is likely to be due to several factors.
There were fewer AEFI reports in 2007 compared
with recent years, possibly related to there being no
new vaccines added to the NIP schedule in the first
6 months of 2007 compared with 2005 and 2006.11–13
Immunisation providers are more likely to report
milder less serious AEFI for vaccines they are not
familiar with. In Australia, it is evident that initial
high levels of AEFI reporting occur each time a new
vaccine is introduced into the NIP schedule, followed
by a reduction and stabilisation of reporting over
time (Figure). Corresponding peaks are also seen in
reporting of co-administered vaccines (e.g. 7vPCV
in Figure). The increase in AEFI reporting in 2008
appears to relate to an expected increase following
the change to hexavalent vaccines in several jurisdictions in early 2008 as well as the introduction of the
national infant rotavirus immunisation program in
July 2007 (Figure). Major change in AEFI surveillance practices in Victoria where enhanced AEFI
surveillance was implemented during 20072 has also

Figure. Reports of adverse events following
immunisation, Therapeutic Goods
Administration database, 1 January 2002 to
30 June 2008, for vaccines recently introduced
into the funded National Immunisation
Program*
80

Discussion
There was an increase in AEFI notified to the TGA
for vaccines administered to children aged <7 years
in the first 6 months of 2008 compared with the cor-
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DTPa-IPV-HepB-Hib (<1 yr)

70

Number of AEFI records

The very high reporting rate for DTPa-IPV vaccine
of 77.8 per 100,000 doses (Table) includes reports
for children aged <1 year (46.8 per 100,000) and
children aged 2 to <7 years (98.6 per 100,000 doses).
The majority of AEFI reports for the older age
group listed injection site reaction (ISR; reporting
rate of 92.7 per 100,000 doses). This is the highest
reporting rate for ISR following DTPa-containing
vaccines since 2002. The increase in the AEFI
reporting rate for MMR vaccine in 2008 may relate
to increased reporting of ISR following DTPa-IPV
vaccine as the vaccines are administered at the same
time in the 2 to <7 years age group and may have
been administered in the same limb, or the actual
injection sites not reported to the TGA.

7vPCV (<1 yr)

Rotavirus vaccine (<1 yr)

60

MenCCV (1 to <2 yrs)
50

DTPa-IPV (2 to <7 yrs)
40
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Quarter and year of vaccination

*

Meningococcal C conjugate vaccine (MenCCV) was introduced into the National Immunisation Program schedule
on 1 January 2003; 7-valent pneumococcal conjugate vaccine (7vPCV) on 1 January 2005; DTPa-IPV and DTPaIPV-HepB-Hib vaccines in November 2005; and rotavirus
(RotaTeq® and Rotarix®) vaccines 1 July 2007. In early
2008, Queensland, South Australia and Victoria changed
from DTPa-IPV to DTPa-IPV-HepB-Hib for children at 2, 4
and 6 months of age.
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contributed to the increase in AEFI reporting for
children aged <7 years for the first 6 months of 2008
compared with the same period in 2007.
Of particular interest are trends in reporting of ISR
following acellular pertussis-containing vaccines
among children aged 2 to <7 years and HHE
among children aged <1 year. As noted previously,12
the reporting rate of HHE following receipt of hexavalent DTPa-IPV-Hib-HepB has been lower than
that following receipt of the antigens as 2 separate
vaccines (i.e. DTPa-IPV and Hib-HepB). This may
be related to a real difference in the occurrence of
HHE following these 2 vaccines, or to surveillance
factors. Interestingly, the significant increase in
reporting of HHE following receipt of hexavalent
vaccine in 2008, compared with 2007 (2.9 versus
0.6 per 100,000), suggests that surveillance is likely
to play a major role as the increase mainly occurred
for Victoria, which implemented a new AEFI surveillance system during 2007.2,3 No increase was
observed for Queensland or South Australia, which
also changed to the hexavalent vaccine in early
2008.7–9
It is also unclear whether the observed rise in reporting of ISR following DTPa-IPV among children
aged 2 to <7 years is related to changes in surveillance methods or a real increase in ISR, including
extensive limb swelling. This AEFI is known to
occur among children receiving a 4th and 5th dose
of acellular pertussis-containing vaccine.10,12,14,15 The
reporting rate of ISR in this age group appeared to
decline in recent years, as was expected following the
removal from the NIP schedule in September 2003
of the dose due at 18 months of age. Children entering school in 2008 would have received their fourth
dose of an acellular pertussis-containing vaccine at
4–5 years of age, whereas children in earlier birth
cohorts would have received their 5th dose prior to
school entry. Reporting of ISR following acellular
pertussis-containing vaccines will continue to be
monitored through the AEFI surveillance system.

Conclusion
This report further demonstrates that changes to
the NIP schedule and to surveillance practices are
reflected in the national passive AEFI surveillance
data.6,8,10 The majority of AEFI reported to the TGA
were mild transient events and indicate the high
safety level of the vaccines included in the NIP
schedule. Close monitoring of passive AEFI surveillance data for vaccines administered to children
continues through the TGA, in consultation with
the Adverse Drug Reactions Advisory Committee
and state and territory health departments.

30

Acknowledgements
We thank Mike Gold (Adverse Drug Reactions
Advisory Committee), and Kristine Macartney and
Nick Wood (NCIRS) for their contribution to this
report. The National Centre for Immunisation
Research and Surveillance is supported by the
Department of Health and Ageing, the New South
Wales Health Department and the Children’s
Hospital at Westmead.

Author details
Glenda L Lawrence1,2
Deepika Mahajan2
Ilnaz Roomiani3
1. School of Public Health and Community Medicine,
University of New South Wales, Sydney, New South
Wales
2. National Centre for Immunisation Research and
Surveillance of Vaccine Preventable Diseases, University
of Sydney and The Children’s Hospital at Westmead,
Sydney, New South Wales
3. Therapeutic Goods Administration, Canberra, Australian
Capital Territory
Corresponding author: Dr Deepika Mahajan, NCIRS, Locked
Bag 4001, WESTMEAD NSW 2145. Telephone: +61 2 9845
1433. Facsimile: +61 2 9845 1418. Email: deepikm2@
chw.edu.au

References
1. National Health and Medical Research Council. The
Australian immunisation handbook. 9th ed. Canberra:
Australian Government Department of Health and
Ageing, 2008.
2. State Government of Victoria, Department of Human
Services. SAEFVIC: Surveillance of adverse events following vaccination in the community. Available from: http://
www.health.vic.gov.au/immunisation/general/saefvic
Accessed on January 2009.
3. Pym M, Adams J, Booy R et al. The development and
trial of paediatric active enhanced disease surveillance
(PAEDS): A new surveillance mechanism for Australia.
Presented at the Royal Australasian College of Physicians
Congress, Adelaide, 11–15 May 2008.
4. Australian Government Department of Health and
Ageing. Immunisation programs and initiatives. Available
from: http://immunise.health.gov.au/internet/immunise/
publishing.nsf/Content/programs Accessed January
2009.
5. CDC. Continued Shortage of Haemophilus influenzae
Type b (Hib) Conjugate vaccines and potential implications for Hib surveillance – United States, 2008. MMWR
Morb Mortal Wkly Rep 2008;57:1252–1255.
6. Queensland
Department
of
Health.
National
Immunisation Program Schedule change for Queensland,
March 2008. Available from: http://www.health.qld.gov.
au/ph/Documents/cdb/imm_sched_gp.pdf
Accessed
January 2009.
7. Immunisation Section Department of Health, South
Australia. Quarterly newsletter March 2008. Available
from: http://www.dh.sa.gov.au/pehs/Immunisation/0803sharp-point-news.pdf Accessed January 2009.

CDI

Vol 33

No 1

2009

Surveillance of adverse events following immunisation

8. Department of Health and Human Services, Victoria.
Immunisation Newsletter, January 2008. Available
from:
http://www.health.vic.gov.au/__data/assets/pdf_
file/0015/130083/Immunisation-newsletter-issue-32.pdf
Accessed January 2009.
9. Communicable Disease Control Directorate, Department
of Health,-Government of Western Australia. March
2008. Available from: http://www.canningdivision.com.
au/cdgp_docs/immunisation/CHANGE%20IN%20
WA%20VACCINATION%20SCHEDULE%20DUE%20
TO%20PEDVAX%20SHORTAGE.pdf Accessed January
2009.
10. Lawrence G, Menzies R, Burgess M, McIntyre P, Wood N,
Boyd I, et al. Surveillance of adverse events following
immunisation: Australia, 2000–2002. Commun Dis Intell
2003;27:307–323.
11. Lawrence G, Aratchige PE, Hill R. Supplementary report:
surveillance of adverse events following immunisation
among children aged less than 7 years in Australia,
1 January to 30 June 2007. Commun Dis Intell
2007;31:379–382.

CDI

Vol 33

No 1

2009

Surveillance summary

12. Lawrence GL, Gold MS, Hill R, Deeks S, Glasswell A,
McIntyre PB. Annual report on surveillance of adverse
events following immunisation in Australia, 2007.
Commun Dis Intell 2008;32:371–386.
13. Lawrence G, Boyd I. Supplementary report: surveillance
of adverse events following immunisation among children
aged <7 years in Australia, 1 January to 30 June 2006.
Commun Dis Intell 2006; 30:438–442.
14. Gold MS, Noonan S, Osbourn M, Precepa S, Kempe AE.
Local reactions after the fourth-dose of acellular pertussis
vaccine in South Australia. Med J Aust 2003;179:191–
194.
15. Rennels MB, Deloria MA, Pichichero ME, Losonsky GA,
Englund JA, Meade BD, et al. Extensive swelling after
booster doses of acellular pertussis-tetanus-diphtheria
vaccines. Pediatrics 2000;105:e12.

31

