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Swine flu vaccination in patients with egg allergy
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Swine flu, a new subtype of influenza A virus H1N1, not
previously detected in pigs or humans has arrived in the
United Kingdom in recent months with hundreds and
thousands of cases already confirmed in both adults and
children. The World Health Organisation (WHO) has raised
the threat level to Phase 6 (pandemic) to reflect the
ongoing community outbreaks of swine flu throughout
the world. So far in the United Kingdom, most cases have
been mild but clustering of cases shows infectivity and
with an anticipated increase in cases towards the autumn,
a potential winter crisis looms. International data show
the age profile of affected subjects is predominantly in
children especially young children and young adults up to
age 30 years. The WHO has reported that fatalities have
occurred in pregnant women, those with significant co-
morbidities and also in previously healthy young indivi-
duals. The Department of Health (DoH) is planning a mass
vaccination programme as soon as the pharmaceutical
industry produces sufficient quantities of an effective
vaccine. Swine flu vaccine is likely to be manufactured in
a similar manner to the currently available influenza
vaccines by inoculating embryonated chicken eggs with
the virus. The vaccine will then be extracted from the extra-
embryonic fluid by chemically inactivating the virus that is
then further treated and purified. Consequently influenza
vaccines contain measurable quantities of egg protein [1]
with both fatal and non-fatal anaphylaxis reported follow-
ing administration [2, 3]. Therefore, there is a potential risk
of allergic reaction for the 1–2% of children who have egg
allergy [4] and a significant number of adults who have
either persisting or adult-onset egg allergy.

Each year the European Pharmacopoeia publishes gui-
dance on the maximum allowable ovalbumin content of
influenza vaccines. Up to the end of 2005, conventional
split and subunit influenza vaccines were allowed to con-
tain a maximum of 1mg ovalbumin per dose, whereas
virosomal influenza vaccines were permittedo 50 ng/dose.
In an apparent retrograde step, however, from 2006 all
influenza vaccines were permitted a maximum ovalbumin
content of up to 1mg/dose [5, 6]. Therefore, virosomal
vaccines can no longer be relied upon to contain safe
quantities of egg protein for the egg-allergic population.
Furthermore, there is considerable variation in egg protein
content between different brands of influenza vaccine and
even between batches of the same vaccine [7]. Therefore,
recommendations based on vaccine type that are applicable
to the total egg-allergic population are not possible.

Current guidelines on influenza vaccination

So what are the current guidelines for administering
influenza vaccine to subjects with egg allergy? The evi-
dence suggests that vaccination is generally safe if the egg
allergy is mild and therefore, the DoH recommends avoid-
ing vaccination only in individuals with ‘confirmed ana-
phylactic hypersensitivity to egg products (DoH green
book)’. The American Academy of Pediatrics advises influ-
enza vaccination in children with mild or local manifesta-
tion of allergy to egg, but not in subjects with a history of
systemic anaphylactic symptoms, such as generalized
urticaria, hypotension, or manifestations of upper or lower
airway obstruction [8]. Hence, it is patients with severe egg
allergy who have the potential to develop anaphylaxis
after vaccination [9–12] with the risk of allergic reactions
related to the ovalbumin content of the vaccine.

Swine flu vaccination

So what can be done for this group? One option is to avoid
vaccinating individuals with significant egg allergy and
allow herd immunity to act as a fire break. However, this is
likely to prove unpopular and adequate herd immunity may
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not be achieved in time to protect non-vaccinated indivi-
duals against infection with the swine influenza virus.
Therefore, strategies for vaccinating as many egg-allergic
individuals as possible will have to be developed in order to
limit the numbers to whom vaccination is denied. A further
option is to use a vaccine with a low ovalbumin content. In
patients with evidence of specific IgE and a history of severe
egg hypersensitivity, vaccination with one-tenth dose fol-
lowed at 30min with the remaining nine-tenth dose was
tolerated without any adverse reaction in 83 children. The
vaccine used in the study contained no more than 0.6mg
egg protein per 0.5 mL dose. A single booster injection 1
month after the initial vaccination was tolerated by all 34
recipients who needed a second dose [13]. However, current
influenza vaccines have a maximum ovalbumin content of
1mg per 0.5 mL dose (2mg/mL) that is higher than the level
in above study.

Vaccine selection

The Standards of Care Committee of the BSACI has
proposed that an influenza vaccine with an ovalbumin
content of below 1.2 mg/mL (but preferably much lower) is
used in all subjects with a history of egg allergy. Further-
more, the DoH should ensure that one or more manufac-
turers are encouraged to produce a swine flu vaccine with
an ultra-low ovalbumin content that could be specifically
reserved for individuals with severe egg allergy. This
could be achieved using a new mammalian cell-based
technique, which is both faster and more efficient than
using eggs as a culture medium and unlikely to be
contaminated with egg protein. Each batch should state
the maximum ovalbumin content.

Patient selection

1. Patients with a relatively minor egg allergy who are able to
tolerate foods containing moderate amounts of cooked egg
or who only develop local symptoms after consuming a
reasonable quantity of either lightly cooked or raw egg (such
as a teaspoon of scrambled egg) should be vaccinated at the
GP surgery with the usual precautions in place.

2. Patients with more severe egg allergy who have positive
skin tests or RASTs to egg and with symptoms on exposure
to small amounts of egg or a history of severe swelling or
systemic features such as respiratory compromise or gen-
eralized urticaria should be referred to an allergy clinic for
further assessment and vaccination if this is deemed
appropriate.

3. Patients with poorly controlled asthma should also be
referred to an allergy clinic regardless of the severity of
the egg allergy.
Although skin testing with vaccine to predict hypersen-

sitivity remains contentious, it is recommended that pa-
tients with severe egg allergy undergo skin testing with the

vaccine before administration. Vaccines resulting in a
negative skin prick may be administered in two divided
doses (1/1019/10) 30-min apart with full resuscitation
facilities available. If the skin test is positive, the risks
should be explained and alternative options discussed with
the patient including treatment with antiviral agents such
as Oseltamivir (Tamiflu) and Zanamivir (Relenza). If influ-
enza vaccination is the chosen option, then depending on
the perceived risk the vaccine should be administered using
either the two-dose protocol or a multiple graded-dose
challenge/desensitization protocol [14, 15]. This procedure
should only be undertaken by allergists experienced in
treating anaphylaxis, following informed consent.

Conclusion

In summary, in all egg-allergic individuals, the risk of an
allergic reaction to the influenza vaccine needs to be
assessed against the risk of significant illness of infection
with swine influenza. For the majority of egg-allergic
individuals with mild egg allergy, the vaccine may be
safely administered following routine vaccine precau-
tions. For more severe egg allergy this may need to be
done under observation in hospital, but no egg-allergic
patient should be refused swine influenza vaccination
without full assessment and discussion of the risks and
benefits. The production of a low egg-content swine
influenza vaccine is essential to ensure patient safety.
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