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ABSTRACT
The Victorian Specialist Immunization Services (VicSIS) was established in Victoria, Australia, in 
February 2021, aiming to enhance vaccine safety services for Coronavirus disease (COVID-19) vaccines. 
VicSIS supports practitioners and patients with complex vaccine safety questions, including those who 
experience adverse events following immunization (AEFI) after COVID-19 vaccines. VicSIS provides indi-
vidual vaccination recommendations, allergy testing, vaccine challenges, and vaccination under super-
vision. VicSIS initially comprised of eight adult COVID-19 specialist vaccination clinics, subsequently, 
expanding to better support pediatric patients as the Australian vaccine roll-out extended to adolescents 
and children. Since their establishment to September 2021, the inaugural VicSIS clinics received a total of 
26,401 referrals and reviewed 6,079 patients. Consults were initially predominantly for pre-vaccination 
reviews, later predominantly becoming post-vaccination AEFI reviews as the program progressed. 
Regardless of the type of consult, the most common consult outcome was a recommendation for routine 
vaccination (73% and 55% of consult outcomes respectively). VicSIS is an integral component of the 
COVID-19 vaccination program and supports confidence in COVID-19 vaccine safety by providing con-
sistent advice across the state. VicSIS aims to strengthen the health system through the pandemic, 
bolstering specialist immunization services beyond COVID-19 vaccines, including training the next gen-
eration of vaccinology experts.

ARTICLE HISTORY 
Received 21 December 2021  
Revised 25 February 2022  
Accepted 10 March 2022 

KEYWORDS 
COVID-19; vaccines; 
vaccination; vaccine allergy; 
immunisation service

Introduction

With the emergence of SARS-CoV-2 variants such as the B.1.617.2 
Delta and B.1.1.529 Omicron variants, high vaccine uptake is an 
even more crucial component of the global pathway out of the 
Coronavirus disease (COVID-19) pandemic, including in 
Australia, which did very well in minimizing COVID-19 morbidity 
and mortality through stringent public health measures.1 Vaccine 
safety is an integral component to vaccine confidence and uptake 
both in Australia and globally.2 This has been demonstrated by the 
impact of thrombosis with thrombocytopenia syndrome (TTS), 
a rare but serious condition associated with the Vaxzevria® 
(AstraZeneca, Cambridge, UK) vaccine, and myocarditis associated 
with mRNA vaccines, which became the most important safety 
signals of 2021.3,4

The process for vaccine pharmacovigilance varies globally 
depending on individual countries’ healthcare systems, with 
many countries favoring a spontaneous passive surveillance 
system due to the lower cost and resourcing necessary.5 In 

Australia, adverse events following immunization (AEFI) sur-
veillance occurs via jurisdictional based reporting systems, 
with regional differences in surveillance methodologies and 
reporting rates.6 In the Australian jurisdiction of Victoria 
[population ~6.6 million], AEFI are spontaneously reported 
by patients or health-care providers to SAEFVIC, the state- 
wide vaccine safety service.7,8 SAEFVIC comprises a central 
reporting enhanced passive and active surveillance system 
integrated with clinical services. This follows World Health 
Organization (WHO) recommendations that spontaneous 
reporting alone does not allow for timely detection of new 
vaccine safety signals or prompt assessment of causality.9 

SAEFVIC forwards vaccine safety reports to the Therapeutic 
Goods Administration (TGA), the national medicine and ther-
apeutic regulatory agency of the Australian Government, to 
support national signal investigation. The TGA is responsible 
for pharmacovigilance, national collation of vaccine adverse 
event reports and undertaking causality assessments.10,11
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Prior to the COVID-19 pandemic, most AEFI reported were 
in children, with clinical management occurring at established 
pediatric specialist vaccination clinics.12 Adult specialist vacci-
nation services, however, were limited across the state. Given 
the initial phase of the COVID-19 vaccine roll-out was primar-
ily focused on adults, a need was identified to rapidly expand 
and enhance adult vaccine safety services in Victoria to support 
immunizers and patients with complex safety questions. The 
Victorian Specialist Immunization Services (VicSIS) was there-
fore established by the Victorian Department of Health (DH) 
with the specific objectives to: (i) facilitate consistent 
approaches to the clinical response to serious AEFI following 
COVID-19 vaccination, (ii) standardize the approach regard-
ing further vaccine doses following serious AEFI and adverse 
events of special interest (AESI), (iii) address vaccine safety 
concerns, and (iv) provide allergy assessment and vaccination 
under supervision where required. VicSIS also provides clinical 
input to local and national vaccine safety signal investigations 
and supports the development of guidelines and educational 
resources for the identification and management of significant 
AEFI.

Materials and methods

VicSIS was established in an attempt to coordinate and 
formalize adult vaccine safety services for COVID-19 vac-
cines. VicSIS clinic locations were selected primarily in the 
Victorian capital city of Melbourne due to its population 
density (81% of the total population) with a single regional 
clinic (Figure 1).13 Clinic sites were initially established at 
seven tertiary hospitals, including two sites with dedicated 
allergy services (Figure 1). One quaternary center, Peter 

MacCallum Cancer Center, provides specialized advice to 
individuals who are immunocompromised with underlying 
cancer and its associated therapies.

Each VicSIS clinic is coordinated by a medical lead (infec-
tious diseases or allergy/immunology physician), in conjunc-
tion with whom terms of reference, referral criteria and 
reporting mechanism were drafted. VicSIS clinics undertake 
two types of consultations

Pre-vaccination

Persons at-risk of an AEFI with a COVID-19 vaccinefor exam-
ple, those with a history of anaphylaxis to a COVID-19 vaccine 
component, previous cerebral venous sinus thrombosis or 
recent acute inflammatory cardiac disease; or those in special 
risk groups with vaccination concerns e.g., pregnant women, 
previous Guillain Barre Syndrome (GBS).

Post-vaccination

Persons who experienced an AEFI with a COVID-19 vaccine 
and require clinical review prior to a second dose or ongoing 
follow-up and management of their AEFI

Consults are conducted via telehealth/telephone or face to 
face. High-risk allergy patients are seen by the two specialist 
vaccine allergy services that undertake allergy testing and 
supervised vaccination where required. An on-call clinician 
roster provided clinical expertise supporting the vaccination 
program rollout in risk assessment and programmatic public 
health response to serious AEFI.

Weekly clinical meetings (to discuss adverse events of 
special interest (AESI) and standardize clinical guidance 
and management) and regular operations meetings (to 

Figure 1. Locations of VicSIS clinics in 2020–2021.
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discuss any operational issues within the network) were 
commenced. In addition, an allergy subgroup was formed 
to review suspected allergy cases to COVID-19 vaccines, 
contribute to state and national guidelines, provide key 
reporting on allergy to the department and SAEFVIC, as 
well as offer clinical advice and management guidance. 
A nursing subgroup was also established to connect nurses 
from across the VicSIS clinic sites, to facilitate standardiza-
tion and offer an opportunity to share experiences, under-
take capacity building, and collaborate between clinics. 
VicSIS clinicians assist SAEFVIC with collating clinical 
information and assessing clinical case definitions for vac-
cine safety signal investigations for key AESI, such as myo-
carditis, TTS, immune thrombocytopenia and GBS.14,15 

This information is crucial for the TGA to undertake 
rapid causality assessments where indicated. In addition to 
information gathering, VicSIS clinicians play the vital role 
of providing clinical assessment and management of these 
patients, and advise on subsequent doses of vaccines. This 
supports individuals to be up-to-date with COVID19 vac-
cines and addresses vaccination concerns with an equity 
lens.

The VicSIS network is supported by subject matter experts 
(SME) from various subspecialties, including allergy/immunol-
ogy, hematology, neurology, cardiology, geriatrics, and obste-
trics. SME provides expert advice on serious AEFI and have 
assisted with the development of state and national clinical 
guidance on significant AEFI and special risk groups. VicSIS 
also collaborates with the Melbourne Vaccine Education 
Center (MVEC) to provide expertise for the development of 
vaccine safety materials directed at health professionals and 
community, such as the creation and review of COVID-19 
frequently asked questions (FAQs).16

Results

Since they began to receive referrals in March 2021 to 
September 2021, the inaugural 8 VicSIS clinics received 
a total of 26,401 referrals and reviewed a total of 6,079 
patients. Most of these referrals did not meet criteria for 
review in a specialist vaccination clinic. Referral numbers 
increased exponentially in the initial weeks of the program 
with a peak referral volume of 7,160 in May 2021, out-
stripping the consult capacity and requiring refinement of 
the referral process to manage the volume and focus refer-
rals appropriately to the specialist service objectives, 
described in more detail below. Total number of referrals 
and consults can be seen in Figure 2 Of the total consults 
seen, 5362 (88%) were reviewed via telehealth/telephone 
and 717 (12%) were reviewed face to face. 4174 (69%) of 
the consults were completed by a medical specialist, 1378 
(23%) by a registered nurse, and 527 (9%) by a nurse 
practitioner.

Of the consults undertaken, the majority were initially 
pre-vaccination due to concerns mostly pertaining to pre-
vious history of allergy or clotting history. This changed 
across the program to favor post-vaccination referrals for 
AEFI as can be seen in Figure 3 Most post-vaccination 
consults were for AEFI following dose 1 vaccination. This 
was in the setting of an initial recommended dose interval 
of 3 and 2 months for Vaxzevria® and Corminaty BNT 
Pfizer-BioNTech vaccines, respectively, and the majority 
of the population being vaccinated in quarters 3 and 4. 
Of the pre-vaccination consults undertaken, 24% (n = 752) 
were for special risk groups, 22% (n = 680) for clotting 
concerns relating to the Vaxzevria® vaccine, 21% (n =  
660) for history of allergy, 16% (n = 518) for previous 
AEFI to a non-COVID-19 vaccine, and 17% (n = 550) 

Figure 2. Total VicSIS referrals (n = 26,401) and consults (n = 6,079) by month, March to September 2021.
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due to other reasons such as severe needle phobia, preg-
nancy, dose interval queries, and cardiac history. 
Outcomes for VicSIS consults divided by pre- and post- 
vaccination consults can be seen in Table 1. The predo-
minant outcome for both consult categories was 
a recommendation for routine vaccination, with an as 
expected higher proportion of this for pre- (73%) rather 
than post-vaccination (55%) consults. Only a small num-
ber of consults resulted in a recommendation for an alter-
nate vaccine brand (6% and 14% for pre- and post- 
vaccination consults respectively).

Discussion

VicSIS was resourced and funded based on modeling from 
previously established specialist pediatric vaccination 
clinics, as well as AEFI data from post-implementation 
studies in Israel and the United States.17 However, unan-
ticipated issues led to unexpectedly high activity levels at 

VicSIS clinics. These included concerns around allergy in 
those not identified as being at higher risk of allergy to 
a COVID-19 vaccine (e.g. food allergy), with an unmet 
need for review of historical vaccine reactions (including 
from childhood) being identified. In addition, the unex-
pected safety signal of TTS and corresponding changes in 
vaccine prioritization by the Australian and other govern-
ments led to reduction in community confidence in the 
Vaxzevria® vaccine and vaccine hesitancy. This corre-
sponded with a notable increase in individuals and their 
treating clinicians preferentially requesting the Corminaty 
BNT Pfizer-BioNTech vaccine due to perceived risk factors 
for receiving the Vaxzevria® vaccine. VicSIS clinics were 
inappropriately seen as the gatekeepers to Corminaty BNT 
Pfizer-BioNTech vaccine access. Resultantly, while VicSIS 
was established with a predominant focus on assessment 
and management of AEFI with COVID-19 vaccines, the 
service was initially overwhelmed by pre-vaccination refer-
rals. This was compounded by an increase in vaccine 
demand following a COVID-19 outbreak in Victoria in 
May/June 2021.18

To manage this surge in clinical demand for VicSIS 
services, several mitigating strategies were put into place, 
including more stringent referral criteria, automated 
e-mail responses and standardized rejection letters, addi-
tional staffing, increased resources for vaccine providers 
and patients, and a state-based communication campaign. 
This led to a decrease in referral volume, and particularly 
inappropriate referrals, after the peak seen in May 2021. 
Emerging evidence suggesting lower-than-expected rates 
of significant allergic reactions to COVID-19 vaccines, 
coupled with an increase in supply in Corminaty 
BNT162b2 vaccine locally, likely also contributed to the 
observed decrease in referrals. In October 2021, a VicSIS 

Figure 3. VicSIS clinic consultations, by type and month, March to September 2021 (n = 6,047)*. *Missing consult type for 32 consults.

Table 1. Pre- and post-vaccination consults by outcome, March to 
September 2021 (n = 5,815)*.

Consult outcome
Pre- 

vaccination %
Post- 

vaccination % Total %

Routine vaccination 
recommended

2148 73% 1582 55% 3731 64%

Supervised 
vaccination

410 14% 440 15% 850 15%

Alternate vaccine 
recommended

172 6% 400 14% 572 10%

Allergy testing 43 1% 82 3% 125 2%
Delay vaccination 71 2% 216 8% 287 5%
Other 92 3% 158 5% 250 5%
Total 2936 100% 2878 100% 5815 100%

*Missing outcomes for 264 consults.
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eReferral hub was established at SAEFVIC to assist with 
the centralized triaging and management of referrals and 
improving standardization and reporting of the service.19

VicSIS was developed rapidly in response to the COVID-19 
vaccination program in Victoria and based on a presumption of 
need. The establishment and implementation of this service has 
taught us several useful learnings to be taken forward. In retrospect, 
planning should have considered the possibility of large numbers of 
pre-vaccination consults, particularly given heightened anxiety 
around COVID-19 vaccines. Strategies for addressing referral 
volumes could have been implemented early to avoid the system 
becoming overwhelmed, acknowledging the thrombosis with 
thrombocytopenia (TTS) safety signal and vaccine supply issues 
compounded the issue. Moving into the future, better resourcing is 
required to support vaccine safety in the context of the COVID-19 
vaccination program, including improved regional coverage 
through targeted expansion of the VicSIS network.

VicSIS has developed to become much more than just 
a network of specialist vaccination clinics. It is an integral support 
to the COVID-19 vaccination program in terms of review and 
management of serious AEFI and development of state guidelines 
to support vaccination providers and other clinicians. VicSIS has 
supported confidence in the safety of COVID-19 vaccines by 
providing consistent advice on vaccine safety across the state, 
with 73% of pre-vaccination and 55% of post vaccination consults 
resulting in a recommendation for routine vaccination.

The VicSIS network has secured funding for the next 
financial year ending 30 June 2022, to continue to support 
vaccination activities of the COVID-19 vaccine program. This 
will ensure strong systems are in place to provide ongoing 
provision of vaccination rollout and safety guidelines, as well 
as flexibility associated with expansion of programs and vaccina-
tion recommendations. Looking beyond 2021, VicSIS aims to 
have better coverage of vaccine safety services across regional 
Victoria to ensure equitable access to specialist vaccination 
advice and assessment, with a new regional clinic recently set 
up at Bendigo Health, the principal hospital serving one of 
Victoria’s largest regional catchment areas. In October 2021, 
VicSIS began to leverage off our successful model and existing 
pediatric immunization services to expand to support pediatric 
patients aged 12 and over as the roll-out moved into the adoles-
cent population.20 The next challenge for the service will be 
preparing for the program in those primary school aged (5–11  
years), due to commence in January 2022, as this cohort is not 
part of the routine Australian National Immunization Program 
and have a unique set of needs.21,22 VicSIS is an example of 
health system strengthening in a pandemic. In the future the aim 
is for this service to not only address COVID19 vaccines but 
expand to include high level clinical advice and support for all 
vaccines administered across the life course.
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