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Surveillance of adverse events following immunisation (AEFI) is an essential component of vaccine safety
monitoring. The most commonly utilized passive surveillance systems rely predominantly on reporting by health care
providers (HCP). We reviewed adverse event reports received in Victoria, Australia since surveillance commencement in
July 2007, to June 2013 (6 years) to ascertain the contribution of consumer (vaccinee or their parent/guardian)
reporting to vaccine safety monitoring and to inform future surveillance system development directions. Categorical
data included were: reporter type; serious and non-serious AEFI category; and, vaccinee age group. Chi-square test and
2-sample test of proportions were used to compare categories; trend changes were assessed using linear regression.
Consumer reporting increased over the 6 years, reaching 21% of reports received in 2013 (P <0.001), most commonly
for children aged less than 7 years. Consumer reports were 5% more likely to describe serious AEFI than HCP (P D
0.018) and 10% more likely to result in specialist clinic attendance (P <0.001). Although online reporting increased to
32% of all report since its introduction in 2010, 85% of consumers continued to report by phone. Consumer reporting of
AEFI is a valuable component of vaccine safety surveillance in addition to HCP reporting. Changes are required to AEFI
reporting systems to implement efficient consumer AEFI reporting, but may be justified for their potential impact on
signal detection sensitivity.

Introduction

An adverse event following immunisation (AEFI) is defined as
“any untoward medical occurrence which follows immunisation
and which does not necessarily have a causal relationship with
the usage of the vaccine.”1 AEFI surveillance forms part of post-
licensure vaccine safety monitoring worldwide and is a critical
component of every immunisation program.2 Surveillance sys-
tems aim to record rare AEFI, unexpected events, or changes in
rates of expected events. By maximizing reporting and use of
report data, the ability to rapidly detect and investigate potential
vaccine safety ‘signals’ is enhanced.2-4

Passive surveillance systems, which rely upon spontaneous
reporting of AEFI, are most frequently utilised for AEFI surveil-
lance.1 They have demonstrated advantages of being useful, sim-
ple and timely systems to identify AEFI reports that can then be
further investigated and/or described as part of a cohort or case
series, however, overall sensitivity is low.5,6 Under-reporting is a
known issue with estimates showing up to 95% under-reporting
occurring even in systems specifically targeting serious AEFI
reports.7 Reporting is predominantly by health care providers

(HCP), a group which is more likely to report already known
AEFI than unexpected events.8

In response to these limitations, there is growing advocacy to
encourage self-reporting by vaccinees or their parents (consum-
ers) to maximize data collection.8-11 This was highlighted in Aus-
tralia following the suspension of the 2010 seasonal influenza
program for children following an increase in febrile seizures.12

However, evaluations of the relative contribution and utility of
consumer reporting to pharmacovigilance are rare.11

In Victoria, Australia, reporting of AEFI is voluntary, however
HCP are requested to report to the state-based AEFI surveillance
system, SAEFVIC, an enhanced passive surveillance system estab-
lished in 2007. It aims to enhance reporting by combining pas-
sive surveillance of AEFI with clinical services for reporting HCP
and individuals experiencing AEFI.13 To attend a clinical follow-
up appointment a referral from a medical practitioner is required.
Detection and validation of vaccine safety signals, either as occur-
rences of serious AEFI or increased frequency in minor/common
expected AEFI, is a core objective. AEFI reports are collated and
summary information forwarded by the next working day to
the national regulatory agency, the Therapeutic Goods
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Administration (TGA), which collates AEFI reports from all Aus-
tralian jurisdictions.

SAEFVIC targets reporting from HCP, but accepts consumer
reports if they arise. A key question to determine whether to tar-
get consumer reporting as well is: Are consumers less likely than
HCP to report “significant” (serious or targeted) AEFI? There
are currently no published data comparing the proportion of
consumer and HCP reports considered to be serious AEFI,
although there is increasing evidence of consumer awareness of
AEFI.14,15 This is important for informing if the additional
demand on resources to receive, collate and respond to an
increased number of AEFI reports via consumers is justified, and
whether it is beneficial to surveillance system objectives and the
immunisation program.

Reports to SAEFVIC can be made by telephone, facsimile,
mail and, since 2010, online (www.saefvic.org.au/). The online
reporting interface was developed specifically for HCP reporters;
but can also be utilized for consumer reporting.

Reviewing the potential for consumer reports to contribute to
vaccine safety surveillance objectives will help inform future
directions of AEFI surveillance locally and internationally.

Results

A total of 5455 reports were included. Reporter type was
known for 99% (n D 5394) of reports, of which 515 (10%) were
from consumers and 4879 (90%) from providers (of which 0.2%
originated from pharmaceutical companies).

The proportion of direct consumer reports increased from an
average of 6% of all reports received from 2007–2011 to 15% in
2012 and 21% in the first 6 months of 2013 (linear trend P
<0.001) (Fig. 1).

Age groups
Consumer reports were more likely to describe AEFI in a

child than providers (P <0.001), but were less likely to describe
adults (P <0.001) (Table 1).

Serious AEFI
Overall 18% (969/5455) of SAEFVIC reports received in the

first 6 years of operation (2007-2013) met the definition of
‘serious’. No trend over time was observed in the proportion of
serious AEFI reported each year (P D 0.26).

Consumers were more likely to report a serious AEFI than
providers; 22% compared with 17% (x2 D 5.61, P D 0.02).

Time taken to report
Consumers were marginally slower to report an AEFI than

providers with 44% compared to 50% reports received within
7 days of symptom onset respectively (P D 0.005) but by
100 days both reporter types were equal at approximately 80%
of reports submitted (Fig. 2)

Reporting modalities
Online reporting now comprises approximately one third of

all reports received, with a relative decrease in fax and postal
reporting (Fig. 3).

A marked decline in reporting by telephone was observed
from 2007 to 2010 as alternative methods became more popular.
However, a reverse of this trend was observed in 2012 and 2013
directly as a result of consumer reporting (P <0.001) (Fig. 4).

Specialist vaccine safety clinic referral
Specialist vaccine safety clinic was attended by 30% (1629/

5455) of persons for whom an AEFI was reported. A larger pro-
portion of consumer reported AEFI 39% (203/515) required

Figure 1. Proportion of AEFI reports received from consumers and pro-
viders, Victoria, 2007–2013*.
* Arrow indicates commencement of online reporting facility1.

Table 1. Number and proportion of AEFI reports received by age group and reporter type

Number of reports received (%) Comparison of proportions

Age at vaccination Consumer Provider Total P value

Child <7 379 (74) 2912 (61) 3291 <0.001
School 7-<19 76 (15) 807 (17) 883 0.267
Adult 19-<60 38 (7) 717 (15) 755 <0.001
Elderly 60C 16 (3) 350 (7) 366 <0.001
Total 509 (10) 4786 (90) 5295

*Age not available for 99 reports
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specialist clinical referral compared with 29% (1406/4879) of
HCP reported AEFI (x2 25.006, P <0.001).

Discussion

AEFI surveillance in Victoria has, in its first 6 years of opera-
tion, focused on health care provider reporting, however, unsolic-
ited consumer reports have steadily increased and now comprise
one-fifth of all AEFI reported.

Consumer AEFI reporting to the Victorian SAEFVIC vaccine
safety service was not intentionally solicited, however, the
increase over the study period was likely influenced by a number
of contributing factors making reporting more accessible. These
factors included: 1) a highly publicized vaccine safety scare and
suspension relating to influenza vaccination of children in 2010
in Australia,12 which may have raised consumer awareness of
AEFI in children generally; 2) the formation of a SAEFVIC web-
site for online reporting (October 2010); 3) more prominent

inclusion of SAEFVIC information on the Department of Health
Immunisation website (December 2012), and; 4) the implemen-
tation of a SAEFVIC information sticker provided as a pilot to
attendees of 2 tertiary hospital immunisation centers (March
2012) followed by general distribution together with national
immunization program vaccine supplies to providers (September
2012). In 2013 the SAEFVIC Victorian vaccine safety service
phone number was also included on an information sheet given
to parents as part of the secondary school immunisation program.

Interestingly a 2011 survey conducted in South Australia
found one-third of parents whose child had experienced an AEFI
reported the symptoms to either an HCP or the department of
health16 and their reporting was not associated with awareness of
AEFI surveillance systems.15 With this finding, and our observa-
tion of increasing unsolicited consumer reporting, it would sug-
gest consumer reporting is already entrenched in vaccine safety
surveillance even in the absence of a direct decision to encourage
consumer reporting and that AEFI surveillance systems need to
be able to accommodate such reports and address issues arising.17

Consumer reporting was notably skewed toward reporting
AEFI in younger children rather than in adults themselves. How-
ever, the presumption that consumers would be more likely to
report a high proportion of minor or common AEFI was not
upheld. Our retrospective review has described for the first time
in vaccine pharmacovigilance, that consumers reported a higher
proportion of serious AEFI than HCP (22% versus 17% (p D
0.018). This is in contrast to review of medicines consumer
reporting to the Netherlands, Denmark’s and UK’s adverse drug
reaction (ADR) systems, which found HCPs were as or more
likely to report serious ADRs.9-11

Determining the contribution impact of consumer reporting
upon the generation or earlier detection of safety signals is out-
side the scope of this study. Our study did not demonstrate any
advantage in timeliness of reporting from consumers. Further-
more, international studies have suggested that it may be appro-
priate to analyze consumer and HCP AEFI reports separately, in
addition to combined datasets, in order to maximize signal

Figure 2. Kaplan-Meier comparison of consumer and provider time to
report in days.

Figure 3. Proportion of AEFI reports received by reporting modality and
year of report.

Figure 4. Proportion of AEFI reports received by reporter type and
reporting modality.
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detection.10 Avery et al. found that while combining patient and
HCP reports generated more potential signals than HCP reports
alone; some potential signals in the ‘HCP-only’ data set were lost
when combined with patient reports.9

Significant differences in the profiles of consumers who report
AEFI have been described (e.g. ethnicity and perception of and
experience with immunisation and AEFI).18 In Australia the only
noted demographic difference was that consumer-reporters were
more likely to be Australian-born than non-reporters.15 Under-
standing reporting profiles of both HCP and consumers is
important for assessing potential biases in data collection and fur-
ther studies will be required to assess the impact of increasing
consumer reporting on signal detection.

If consumer reporting is to be routinely solicited, appropriate
reporting modalities and increases in the resources for responsive
management will also be required. Prior to the increase in con-
sumer reporting, the predominant reporting modalities in Victo-
ria were by fax, with replacement by online reporting as it
became available in 2010. As consumer reporting increased, the
trend reversed, with 85% of consumers reporting by phone. Con-
sumer ability to report to SAEFVIC by modes other than tele-
phone is restricted by the current online registration process,
which implies, but is not actually limited, to being a provider.
New reporting modalities taking advantage of modern communi-
cation technologies such as SMS 19 and /or a smart-phone appli-
cations may help with both accessibility and timeliness. These
could be offered as an ‘on-demand’ reporting tool, integrated
with other immunisation applications or provided pro-actively at
the immunisation encounter. These strategies carry the potential
to record a range of outcomes and integrate into active surveil-
lance strategies.6

SAEFVIC services, unlike many passive surveillance systems,
include the option for specialist review at its integrated clinical
services for AEFI management and planning of subsequent vacci-
nation. A significantly higher proportion of consumer reported
vaccinees with AEFI attended for specialist clinical review com-
pared to those reported by providers. Potential explanation for
this may include serious AEFI being more likely to require an
immunisation specialist consultation, as well as a possible prefer-
ence by reporting consumers for a specialist opinion which may
have prompted their decision to report. It is unknown if there
was prior knowledge of the availability of these clinical services
prior to reporting.

Methods

Data for AEFI reports received by SAEFVIC in the 6-year
period July 2007–June 2013 were extracted (ethics approval -
DA017-2013-04) and analyses conducted using Excel 2010
(Microsoft, Redmond, WA) and Stata 13 (Statacorp, Texas).
Reports initially submitted to TGA and redirected to SAEFVIC
were excluded from analyses as they primarily related to part of a
specific investigation using non-standard surveillance reporting
mechanism (e.g., Panvax H1N1TM vaccine in 2009) and reporter
information was not provided.

Reporter type, as stated at the time of reporting by phone or
entered on the AEFI report form, was defined as Consumer if sub-
mitted directly to SAEFVIC by a vaccinee, parent, guardian or
family member; Provider if submitted by a health care profes-
sional, pharmaceutical company, or any representative of a health
care provider institution or; Unknown where reporter type could
not be ascertained. Reporter type is recorded as that of the first
point of contact made (i.e either consumer or provider), with
information from any subsequent reports merged into the initial
record, therefore determination of duplicate reporting was not
possible. Submission modality was recorded manually prior to
commencement of the online database in 2010, after which it
became a mandatory data field completed at the time of report
receipt with online submission automatically recorded and
option of post, fax or telephone selected manually.

Four age categories were defined as: child (birth to less than
7 years of age); school aged (7 to 18 years); adult (19 to less than
60); and elderly (60 years and older). Age at the time of vaccina-
tion was calculated by subtracting date of birth from date of vac-
cination. Reports with data fields of ‘date of birth’ or ‘date of
vaccination’ missing - and therefore age at vaccination unknown
(n D 160) - were excluded from analyses related to age.

Descriptions of reported AEFI are recorded in the database
verbatim and categorized according to standard case definitions
where available.15 Reports were review by specialist immunisa-
tion nurses or clinician for verification of the AEFI and determi-
nation of medical importance.12 Serious AEFI were those that
resulted in death; were life-threatening; required in-patient hos-
pitalization or prolongation of existing hospitalization; resulted
in persistent or significant disability/incapacity, or; were a con-
genital anomaly/birth defect.16

Time taken to report was calculated as the difference in days
between report submission and date of vaccination minus days to
symptom onset where this information was available. Compari-
son of consumer and reporter time taken to report was demon-
strated using Kaplan-Meier analysis and by proportion reported
within 7 days.

Calculations to determine differences in proportions and pro-
portional reporting ratios excluded reports with unknown varia-
bles (reporter type, reporting modality).

The Chi-square test (x2) was used to compare the proportions
of consumer and provider reporting designated as serious AEFI
and requiring clinical referral. Comparison of consumer and pro-
vider reporting by vaccine age group were calculated as 2-sample
test of proportions.

Chi-square statistic for trend (regression) was used to test
trend of proportions between consumer and provider reporting
by telephone. Tests were considered statistically significant at
P <0.05.

Conclusion

This study identified that consumer reporting of AEFI is
already an integral component of vaccine safety surveillance and
needs to be accommodated in future development at both state
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and national level. Accepting or advocating consumer reporting
may potentially benefit signal detection as well as improve con-
sumer confidence in immunisation by improving vaccine safety
communication between immunisation services and the commu-
nity. A characterization of resources required to implement an
efficient consumer AEFI reporting system is needed along with
ongoing investigation of any demographic reporting biases or
impact on signal detection sensitivity.
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