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Introduction
Vaccination is an important method of reducing the risk of developing a number of infectious diseases.
Influenza in particular is a significant source of morbidity and mortality in Australia, accounting for over
1% of staff absenteeism in winter, an estimated 3089 deaths per year from combined
influenza/pneumonia between 2001 and 2006 (1). In 2007 (the latest year for which data is available)
there were 2,623 deaths with influenza and pneumonia as the underlying cause of death. In 2007,
influenza and pneumonia was the 13th leading cause of death in Australia (2). Laboratory confirmed
influenza resulted in three deaths in otherwise healthy preschool children in Western Australia in 2007.
It is important to note that mortality figures likely underestimate the influence the impact of influenza
infection, due to inherent difficulties in assigning causes of death appropriate disease classification
(ICD) codes.
Notification and hospitalisation rates related to influenza infection are highest in children aged 0-5
years, the group also most commonly affected by egg allergy (3, 4). While egg protein-free influenza
vaccines grown in mammalian cell lines exist, the current influenza vaccines distributed in Australia
and New Zealand are derived from influenza virus grown in hen’s egg. The ability to safely vaccinate
egg-allergic individuals (particularly in the context of potentially pandemic infection) will thus remain an
important public health issue, well after current concerns regarding non-allergic adverse reactions to
vaccination in this age group subside.
Product information and current Australian/New Zealand vaccination guidelines currently list egg
anaphylaxis as an absolute contraindication to influenza vaccination (5, 6 and
http://www.immune.org.nz/?t=889 ) yet recent studies suggest that most can be safely vaccinated.
The majority of reported cases of anaphylaxis following influenza vaccination of egg allergic
individuals occurred over 20 years ago, when the amount of egg protein in vaccines was substantially
higher. By contrast, the amount of egg ovalbumin present in Australian and New Zealand vaccines in
recent years has been ~ 1ug or less/dose (manufacturer data source), substantially less than the
estimated 130 ug egg protein taken orally considered likely to trigger reactions in egg allergic patients
(7).
Aims
These guidelines aim to provide recommendations for vaccination of egg-allergic individuals. The
information applies to the vaccines currently available in Australia and New Zealand. Since vaccine
manufacture is subject to change and may vary between countries, this information may or may not be
applicable to vaccines available in other countries. In drafting these guidelines, the authors have
examined recent published (8-10) and unpublished studies (listed below) examining the safety of
vaccinating egg-allergic individuals, published international recommendations (11-16) and published
information on known vaccine ingredients (17), product information sheets and relevant Australian and
New Zealand vaccination guidelines (18, 19 and http://www.immune.org.nz/?t=889 ). As with any form
of medical intervention, the benefits of vaccination (protection against infection) need to be balanced
against the very low risk of adverse reactions.
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Minor short-lived side effects from vaccination are common
Injection site reactions (local pain, redness and swelling), fever, irritability or worsened eczema a day
or so later are common vaccine side effects and do not represent vaccine allergy but rather the
initiation of an immune response. Measles mumps and rubella (MMR) and Varicella vaccines can be
followed by delayed skin rash (usually 4-12 days after vaccination) but this is also not due to a vaccine
allergy. As exception to these may be a delayed (type 3) response characterised by urticarial rash
and/or joint pain observed several hours to several days after vaccination. This type of reaction neither
increases the risk of anaphylaxis nor constitutes a contraindication for a subsequent dose of vaccine.
Serious allergic reactions to vaccination are very rare
The risk of serious allergic reaction to vaccination (anaphylaxis) is very low, estimated at between 1
and 4 cases per million doses administered (20) and 1 per 4.4 million does of the influenza vaccine
(21), although it is likely that many egg-allergic subjects were excluded from vaccination in this 1976
survey. To minimise the consequences of adverse reactions, all vaccines should be administered
according to national guidelines (10, 11) followed by an observation period of 15 minutes (Australia) or
20 minutes (New Zealand). Vaccine providers should also be able to recognise anaphylaxis and have
the facilities and staff to assess and treat adverse reactions.
Most vaccines do not contain food allergens
There are no traces of dairy products, peanut, tree nuts, wheat, soy, seeds or seafood in vaccines.
The following vaccines (as currently recommended on the Australian Childhood Vaccination Schedule;
(18) do not contain food-derived protein allergens and can be given to any patient with food allergy,
even those with food-induced anaphylaxis;









MMR (measles, mumps, rubella)*
DPT (Diptheria, Pertussis, Tetanus)
IPV (Inactivated polio vaccine)
HiB (Hemophilus influenzae type B)
Pneumococcus
Meningococcal C
Chickenpox (Varicella) vaccines
Rotaviral vaccine

* Note: The MMR vaccine is cultured on chicken fibroblast cell cultures, contains no residual egg
allergen and has been safely administered to large numbers of egg-allergic individuals. The rare
allergic reactions to MMR vaccination that have occurred have been attributed to non-egg ingredients,
specifically gelatin (22-25).
Egg allergy and vaccination
Allergy to hen’s egg occurs in an estimated 2-3% of young children. Most outgrow their allergy by
primary school, although with occasional persistence or development of new egg allergy during adult
life. Some vaccines are grown in eggs (e.g. H1N1, seasonal influenza vaccine, Yellow Fever and Q
fever) raising the possibility that the final product may contain small amounts of egg protein. To
enhance safety, attempts have been made in recent years to limit the amount of egg ovalbumin in the
H1N1 and seasonal influenza vaccines to less than 1ug of egg protein per vaccine dose. It is
important to note, however, that the actual amount may vary by manufacturer, year of production and
batch and country of origin.
While egg protein-free influenza vaccines grown in mammalian cell lines exist (Celvapan, distributed
by Baxter Bioscience in Australia), egg-free influenza vaccines are not currently available in Australia
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or New Zealand without individual patient approval for non-registered products. In Australia, this
requires SAS Category B approval. While the likely amount of egg protein in influenza vaccines is
relatively small compared to the estimated minimum dose of 130ug egg protein considered likely to
trigger and allergic reaction via the oral route (7), injection of allergen is generally considered to
convey a higher risk of an allergic reaction than oral exposure. A more cautious approach has been
historically taken in vaccinating patients with egg allergy with a potentially egg-containing vaccine.
The following vaccines may contain residual egg protein
 Seasonal influenza vaccine (s)
 Pandemic influenza vaccine(s) (e.g. H1N1, bird or swine flu vaccines).
 Yellow Fever vaccine (important for travellers and those living in an endemic area)
 Q fever vaccine (important in occupational setting)
The amount of residual egg protein in Yellow fever and Q fever vaccines is generally higher than that
present in seasonal influenza and H1N1 vaccines. Egg allergic patients in whom Yellow fever or Q
fever vaccines are indicated should be referred to an allergy/immunology specialist for assessment.
The remaining discussion pertains to egg-allergic individual in whom seasonal/pandemic influenza
vaccination is indicated.
What is known about the safety of egg-containing influenza vaccines?
Recent reviews highlight the very low risk of vaccinating egg-allergic subjects with the influenza
vaccine (11-13, 26, 27). While a USA population study (11 cases of non-fatal anaphylaxis, none
reporting egg allergy, after 48 million doses of influenza vaccine) is often quoted to support a low risk,
it is also highly likely that many egg allergic patients were excluded (21). In the only case report of a
death following influenza vaccine in 1969 (28), few details have been published, and the causative
relationship with egg allergy is unclear. Importantly, most cases of anaphylaxis after influenza
vaccination in individuals with egg allergy occurred over 20 years ago when the amounts of egg
protein in vaccines were substantially higher than now. More useful information is obtained from
recent prospective studies using H1N1 or seasonal influenza vaccines where the amount of residual
egg ovalbumin has been limited to 1ug/dose or less.
In an American study of 83 egg-allergic subjects (27 with anaphylaxis) and 124 controls, positive
vaccine allergy tests were detected in 4/83 egg-allergic patients and 1/124 controls, yet all tolerated
split-dose vaccination (10% vaccine dose, then the remaining 90% dose 30 minutes later if the first
was tolerated; (8). Of the egg allergic group, one patient experienced mild throat itching and cough,
which resolved without treatment and tolerated the second recommended dose uneventfully. A second
patient experienced mild cough and wheeze that resolved with a bronchodilator, and tolerated the
second dose uneventfully.
An Italian study demonstrated the safety of vaccination of 44 children (mean age 6+3.3 years) with
asthma and egg allergy (10 anaphylaxis; 9) and 44 non egg-allergic children; one in each group had
wheeze within a few hours of vaccination but anaphylaxis was not observed. Following the death of
three otherwise healthy West Australian preschoolers with influenza in 2007, 165 egg-allergic children
aged 6 months to 16 years (48 with anaphylaxis) were vaccinated and a similar safety profile was
demonstrated. One patient developed mild facial urticaria yet tolerated the second full vaccine dose a
few
weeks
later,
as
presented
thus
far
in
abstract
form
(http://www3.interscience.wiley.com/journal/121509789/issue;
http://www3.interscience.wiley.com/journal/122594036/issue). In a study (at the time of writing),
164/171 patients aged 6 months to 18 years with non-anaphylactic egg allergy underwent split-dose
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vaccination. Six experienced urticaria or wheeze after 10% vaccine dose; one had flushing/hives alone
after the second 90% dose (10).
In the largest and most recent study published, 830 Canadian egg-allergic children were given the
H1N1 vaccine; nine patients developed rashes treated with antihistamines and three required
bronchodilator administration using a split-dose protocol; none progressed to anaphylaxis (29).
Following initial experience, the same group expanded their vaccination programme to include 3640
individuals with a history of self-reported egg allergy (not medically confirmed by the researchers.
Adverse reactions were reported in 71 (1.9%) of subjects; none had anaphylaxis. Adrenaline was
administered in two cases; one adult female with tingling of the mouth and throat without objective
evidence of respiratory or cardiovascular compromise and one male 3 year old with crying and
respiratory distress 30 minutes after vaccination. Of the remaining 69 patients, 42 complained of rash,
17 complained of a sensation of throat tingling or tightness and 7 reported cough. All these patients
were treated with antihistamines and 4/7 of those reporting cough were given a bronchodilator.
Is allergy testing with vaccines worthwhile?
In a prospective study of 83 egg-allergic and 124 control subjects, all tolerated a split dose regimen of
10% of the vaccine dose followed 30 minutes later by the remaining 90%, despite positive skin allergy
tests with the vaccine in 4/83 and 1/124 subjects, respectively (8). Similar tolerance to vaccination was
demonstrated in the Western Australian studies described above despite approximately 20% of
subjects having positive tests. Finally, the incidence of local and systemic adverse reactions was
similar in 171 patients aged 6 months to 18 years with non-anaphylactic egg allergy, independent of
the results of prior vaccine allergy testing (10).
Taken as a whole, skin allergy testing (skin prick testing and/or intradermal testing) of egg-allergic
individuals before vaccination has shown poor correlation between results of testing and vaccine
tolerance. Since most individuals are able to tolerate vaccination even when skin tests are positive
(reviewed in 11-13), allergy testing with the vaccine prior to vaccination is not recommended.
International guidelines for vaccinating the egg-allergic individual
UK, USA, European and Canadian Consensus Guidelines (11-16) suggest that most egg-allergic
subjects can safely receive seasonal and H1N1 vaccines if precautions are undertaken to minimise
risk, specifically recommending vaccines containing no more than 1ug/dose of egg ovalbumin.
International recommendations are summarised in the Table 1.
ASCIA Guidelines for vaccinating the egg-allergic individual
The Australasian Society for Clinical Immunology and Allergy concurs with these views, as
summarised in the accompanying Table 1. We acknowledge that these proposals are at variance with
current Australian and New Zealand guidelines that list egg anaphylaxis as an absolute
contraindication (5, 6 and http://www.immune.org.nz/?t=889 ). Our recommendations specifically apply
to vaccines containing no more than 1 ug egg ovalbumin per dose and are summarised in Figure 1.
The current egg content of influenza vaccines available in Australia and New Zealand is summarised
in Table 2. Recent reviews have examined the variable levels of egg ovalbumin in influenza vaccines
available in the USA (30, 31).
Allergy testing with the vaccine
Allergy testing with the vaccine prior to administration is not recommended due to poor correlation
between test results and vaccine tolerance.
Risk assessment
Those presenting for immunisation may be considered in three potential risk groups.
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(1) No additional risk
The first group are those considered to be at no additional risk to the general population risk of
vaccination: family (but not personal) history of egg allergy, non-egg food allergy, past egg
allergy (but now able to eat whole egg) or those reacting to raw egg only but tolerate at least a
teaspoon of scrambled/hard boiled egg. The entire vaccine can be administered in community
vaccination clinics (which may or may not have direct medical practitioner supervision) as a
single dose followed by the recommended 15-20 minute waiting period. Importantly, egg
allergy is not a contraindication for the measles mumps rubella vaccine, which contains no egg
protein (see discussion above).
(2) Lower risk
The second group encompasses those with non-anaphylactic reactions to egg/egg-containing
food who are able to tolerate at least a teaspoon of lightly cooked egg (e.g. scrambled/boiled).
Based on current published evidence, we suggest that vaccination can be safely administered
in a primary care (general practitioner) setting as a single dose with a 30-minute waiting period
(instead of the standard 15 [Australia]-20 [New Zealand] minutes). The immediate availability
of medical practitioner care is recommended.
(3) Higher risk group
The third group includes patients with (a) non-anaphylactic reactions to egg who are avoiding
all dietary egg, (b) those with past egg anaphylaxis or (c) those who have never ingested egg
but have egg sensitization on skin prick or specific IgE serology testing.. These patients merit
special consideration as a higher risk group since it is difficult to assess current risk of
anaphylaxis. The decision to vaccinate should include a discussion of the risk vs. benefit of
vaccination, allergy specialist consultation (including telephone contact initially for advice), and
vaccination in a medically supervised environment that may include a community or hospitalbased vaccination or allergy clinic and use of a split dose protocol (10%/90% given 30 minutes
apart if the first dose is tolerated), with a final 30-minute wait period after the final dose.
Subsequent doses
Subsequent doses administered in the same year can be given as a single dose if the first is tolerated.
Tolerance one year does not guarantee the safety for the next (due to potential year-to-year variation
in the amount of egg present in the vaccine) and we recommend that the same process be followed
yearly in those considered to still be at risk of egg allergy. In the setting of pandemic influenza
infection, whereby a new vaccine for a new strain of influenza virus becomes available, the new
vaccine should be administered according to the protocols described above.
Important note
Documented anaphylaxis to influenza vaccination is a contraindication to further administration,
independent of egg allergy status.
Conclusions
Current evidence is that the vast majority of patients with egg allergy (including anaphylaxis) for whom
influenza vaccine is indicated can be vaccinated safely as long as the amount of residual egg
ovalbumin is limited to 1ug or less per dose. This requires checking the egg ovalbumin content for any
planned vaccine prior to administration. Since it is not possible in egg allergic subjects to totally
eliminate the very small risk of anaphylaxis to egg protein in the vaccine, vaccines should always be
administered in facilities with staff able to recognise and treat anaphylaxis.
Our recommendations are based on current available evidence, and subject to change as additional
evidence becomes available.
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Adverse events following immunisation should document the timing of onset, the nature and severity
of symptoms experienced, the likelihood of whether the adverse event occurred as a direct result of
vaccination and details regarding underlying health issues (including known atopic disease) and be
reported to the Advisory Committee on the Safety of Medicines (ACSOM) in Australia and Medsafe in
New Zealand. Blood for tryptase measurements should be taken if possible to assist in the
confirmation of possible anaphylaxis.
Table 2. Reported levels of Egg ovalbumin “seasonal” and swine flu (H1N1) vaccines available
in Australia and New Zealand 2010.
Manufacturer
Vaccine
Egg ovalbumen/dose
Countries available
CSL
H1N1
<1ug
Aust/
CSL
FluVax
<1ug
Aust/
Solvay
Influvac
<1ug
Aust/NZ
Sanofi Pasteur
Intanza
<0.05 ug
Aust/NZ
Sanofi Pasteur
Vaxigrip
<0.05 ug
Aust/NZ
Celvapan
H1N1
Nil
NZ
monovalent
Novartis
Fluad
< 2ug
Aust
GlaxoSmithKline
Fluarix
<1ug
Aust
Medeva
Fluvirin
<1ug
Aust

Abbreviations
AAP
ASCIA
AVP
BSACI
CSACI
EAACI
JTFPP

SEICAP

American Academy of Pediatrics
Australasian Society of Clinical Immunology and Allergy
Australian Vaccination Handbook
British Society for Clinical Immunology and Allergy
Canadian Society of Clinical Immunology and Allergy
European Academy of Allergy and Clinical Immunology
Joint Task Force on Practice Parameters, representing the American Academy of Allergy,
Asthma and Immunology (AAAAI), the American College of Allergy, Asthma and
Immunology (ACAAI), and the Joint Council of Allergy, Asthma and Immunology.
Food Allergy Committee of the Sociedad Espanola de Inmunologia Clinicica y Alergologia
Prediatrica
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Influenza vaccination of the egg allergic individual - flow diagram
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