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ADVERSE REACTIONS TO VACCINES:
AN ALLERGIST'S APPROACH

Introduction

Vaccination is one of the most impactful and cost-
effective interventions for improving global health.’
Routine immunization has reduced mortality and
morbidity resulting from numerous types of infectious
diseases.?

The widespread use of any reagent is always
associated with the risk of adverse reactions,
including expected and common side effects, as

well as those that are unexpected or idiosyncratic.?
Mild, local injection site reactions such as redness,
tenderness, swelling, or constitutional symptoms
such as fever and malaise, are common after
vaccination and are not contraindications to further
vaccination; they are generally manifestations of the
physiologic response to vaccination. Uncommon
reactions can vary; they may manifest as delayed
hypersensitivity to vaccine components causing
injection site nodules or severe, rare anaphylactic
reactions.* Anaphylaxis occurs at approximately one
per million doses administered.®> The extremely rare
Arthus reaction, a type of local Type 3 hypersensitivity
reaction, resulting in local immune complex
deposition due to the presence of pre-existing IgG
antibodies, is typically limited in duration and is not a
contraindication to further tetanus vaccination.

Allergists are often seen as stewards of information
regarding many of these reactions, although most of
these reactions are not allergic in nature. It can be
difficult to distinguish between a true allergic reaction
to a vaccine and other clinical manifestations that
may occur during or acutely after vaccination, such as
anxiety, vasovagal responses, and pronounced local
reactions.” Patients who have had adverse reactions
to vaccines may be unnecessarily advised to avoid
subsequent immunization, which can put them at risk
of morbidity or mortality.? The importance of making
this clinical distinction has become particularly
significant during the ongoing COVID-19 pandemic.
The allergist plays an important role in investigating
adverse reactions to vaccines and ensuring that
patients who are eligible can be safely vaccinated
following appropriate investigation. For those
patients with true immediate-onset allergic reactions,
allergists are able to provide safe revaccination
following established protocols.®

There are very few true contraindications to
vaccination, and they are reviewed in Table 1. When
reactions are deemed to be allergic or in possible

cases of anaphylaxis, patients require assessment

by an allergist prior to proceeding with vaccination
as some may require confirmatory testing, a more
monitored environment, and possibly graded dosing.

Allergist’s Approach to Adverse Reactions to
Vaccines

This approach is summarized in Figure 1.

Allergists are typically confronted with two common
scenarios:

1. The patient requires guidance on receiving
additional doses of a particular vaccine and/or
other related vaccines following an apparent
allergic reaction to that vaccine.

2. A patient with a history of known allergy to
a vaccine ingredient or component requires
guidance on future vaccination containing that
component.

In both scenarios, the initial question to ask is,
“Were the character and timing of the previous
reaction consistent with anaphylaxis or an immediate
IgE-meditated allergy to the vaccine, or did the
patient have an allergic reaction to a component

of concern?” Features consistent with a probable
anaphylactic reaction generally occur within the first
four hours following vaccine administration, although
in practice this is typically much shorter i.e., within the
first few minutes to one hour post-vaccination. The
criteria for this include typical signs or symptoms for
more than one of the following systems.°

Absolute Contraindications to Specific Vaccines:

Influenza vaccine > GBS within 6 weeks of receiving an influenza
vaccination

Pertussis containing vaccine - History of encephalopathy soon after a
pertussis containing vaccine

Rotavirus vaccine >  History of Gl anatomical issues e.g., malrotation
Live vaccines in pregnancy

Contraindications to Routine Vaccination (Require Specialty
Consultation):

Live vaccines in immunodeficiency, primary or secondary or
immunosuppression=> Require consultation with relevant specialist
e.g., Infectious disease, Immunology, Oncology, etc.

True allergy to a vaccine or component of a vaccine = Require
consultation with Allergist to determine how to vaccinate e.g., one
dose, graded dosing, etc.

Note: Contact dermatitis to a component of the vaccine e.g.,
Neomycin, Thimerosal, PEG is not a contraindication to vaccination
with vaccines containing these components

Note: Some primary immunodeficiencies are absolute
contraindications to use of live vaccine. However, this may not be the
case of some non-combined immunodeficiencies.

Table 1: Contraindications to Vaccination; courtesy of Zainab B.
Abdurrahman, MMath, MD, FRCPC, David M. Putman, MD, PhD
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If the patient’s history is suggestive of a non-
immediate reaction, generally no allergic workup

is required.®™" For delayed-onset nodules, patch
testing may potentially be helpful for investigation of
possible contact dermatitis. However, delayed-type
hypersensitivity or local formation of nodules are

not contraindications to future vaccination.® These
non-immediate reactions are not contraindications
to further vaccination. Subsequent doses of

vaccine can be administered following standard
recommendations. Of note, certain vaccine adverse
reactions are best assessed by other medical
specialties, as they can better evaluate the risk of
recurrence and use joint decision-making with the
patient to guide future vaccination. This includes
referral to cardiology for myocarditis after mRNA-
based COVID-19 vaccines; neurology for encephalitis,
Guillain-Barré syndrome (GBS), or encephalopathy
within a few weeks of the administration of any
vaccine; and hematology for significant symptomatic
thrombocytopenia within a few weeks of the
administration of measles, mumps and rubella-
(MMR)-containing vaccines.

If there is a suspicion of anaphylaxis or immediate-
type allergy, skin prick testing with vaccine, and if
clinically indicated, vaccine components, can be
conducted (Figure 1). Allergy to the components
can be ruled out on history. For example, a history of
eating eggs without reaction rules out egg allergy. If
there is still a suspicion for a particular component in
the vaccine of concern, skin prick testing can be used
for that component. It is not recommended to test for
unrelated components or components the patient is
tolerating on history. Specific vaccine components of
concern are reviewed below.

Skin prick testing is done with a full-strength vaccine
unless there is a history of severe anaphylaxis, in
which case it can be initiated at a 1:10 or 1:100
dilution. Skin prick testing should be completed

with both positive and negative controls. If the test

is negative, one can proceed to intradermal testing
with 0.02 mL of 1:100 dilution of the vaccine. A
negative control intradermal test should also be
performed. If skin testing is negative and further
doses are required, the vaccine can be administered
in the usual manner with a 30-minute observation
period following vaccine administration. If additional
doses of this vaccine are required and skin testing

is positive, the vaccine can generally still be safely
administered in graded doses in a setting prepared
to treat possible anaphylaxis.® However, as an
alternative approach, if specific IgG levels of the
immunization target are already in a range considered
to indicate serologic protection from infection, further

boosters may be delayed until the levels start to
decline.

An example of a graded dosing regimen appears
below. It involves 15-minute intervals between
completed steps, performed in a setting prepared
to treat a systemic allergic reaction with each dose
administered via the usual route of the vaccine.®

1. 0.05 mL of 1:10 dilution

2. 10% of the target full dose undiluted
3. 20% dose undiluted

4. 30% dose undiluted

5. 40% dose undiluted

Allergy Evaluation of Vaccines Components
Common components associated with reactions to
vaccines include gelatin, egg, yeast and latex.%'2
Egg and yeast extracts for skin prick testing are
commercially available. Gelatin for skin prick testing
can be prepared by dissolving 5 g of commercially
available food-grade gelatin powder in 5 mL of
normal saline. Commercial latex preparations for skin
prick testing are available. Alternatively, although
non-standardized, a latex glove in saline also
solubilizes latex for skin testing. Allergen-specific,
quantitative IgE in vitro testing is commercially
available for latex, gelatin, egg, and yeast.

Latex

Latex is not an ingredient within actual vaccines.
Certain multidose vial stoppers or general packaging
may contain latex which is leached into the vaccine
solution. Therefore, for patients with a history of latex
allergy, we recommend avoiding products with latex
packaging or stoppers.'

Gelatin Allergy

Gelatin is used as a stabilizer and has been identified
as an antigen responsible for anaphylactic reactions
to MMR, varicella and Japanese encephalitis
vaccines.” As gelatin has been identified as the
etiologic agent in some cases of anaphylaxis, its
manufacturers have since changed their formulations
to contain either less or no gelatin.” In patients

with a history of gelatin allergy, the current
guidelines recommend referral to an allergist to
facilitate vaccination for MMR, varicella or Japanese
encephalitis. If a gelatin-free alternative vaccine is
available, it should be used instead.™

Egg Allergy
Historically, there have been concerns about patients

with egg allergy receiving influenza vaccination.
However, numerous clinical studies have specifically
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evaluated the administration of these vaccines in
patients with egg allergy, including those with severe
reactions or anaphylaxis.'®" Therefore, the most
recent guidelines state that no special precautions are
required regarding the administration of influenza,
MMR or rabies vaccines in patients with egg allergy?.
Yellow fever vaccine does contain egg protein.’®
The current recommendation is that patients with egg
allergy have allergy testing with yellow fever vaccine
as described above and in Figure 1.

Yeast

It is recommended that patients with a history of
probable immediate-onset allergic reactions to
baker's or brewer’s yeast be referred to an allergist
prior to vaccination with hepatitis B or quadrivalent
human papillomavirus vaccine (HPV4). Both of these
are reported to contain residual yeast protein due
to their manufacturing processes.' Of note, yeast
allergy is extremely rare.

Milk

Small amounts of milk protein derivatives are present
in the pentavalent and quadrivalent Tdap vaccines.
There are rare case reports of this as an etiology for
anaphylactic reaction to these vaccines in patients
with severe milk allergies.?

Polyethylene Glycol (PEG)

In the early evaluation of possible allergic reactions to
the mRNA COVID-19 vaccines, polyethylene glycol
(PEG) was identified as a possible etiologic agent.
However, subsequent studies have suggested that
PEG skin testing is of limited to no use either clinically
or in the evaluation of possible allergic reactions

to MRNA-based COVID-19 vaccines.?! If true
anaphylaxis to an mRNA-based COVID-19 vaccine is
suspected, a clinician may consider graded dosing

or the use of an alternative platform such as a viral-
vector vaccine rather than an mRNA vaccine.?2

Conclusion

The allergist plays an important role in investigating
and safely vaccinating patients with a history of
possible allergic reactions to vaccines. Through
methodical risk stratification guided by the careful
collection of patient history data, and the judicious
use of skin testing, we can generally safely vaccinate
patients even if there is a history suggestive of
anaphylaxis.
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Clinical History
Is there a history of possible anaphylaxis or immediate-type
allergic reaction to the vaccine or to components or packaging in
that vaccine? Specifically, gelatin, egg, yeast, or latex?

Yes No
Skin prick test (SPT) with Allergy testing is generally
undiluted vaccine and, if not indicated. If delayed,
relevant, its components contact dermatitis is
suspected, then consider
" . patch testing.
Positive Negative
If additional doses are If vaccine skin prick test is
needed, then vaccinate by negative, then do an Was the reaction was
graded doses in a setting intradermal test with 0.02mL consistent with a
ready to trear possible of vaccine diluted 1:100 contraindication for future
anaphylaxis » I vaccine such as
| ~ Positive ¢Negative encephalopathy after
If additional d pertussis vaccine?
. . additional doses are
et Peding it i needed, then vaccinate Yes | No
intervals via the usual ) .
. in usual manner with
route of the vaccine .
extended observation
1.0.05 mL of 1:10 dilution for 30+ mins F)o not If additional
2. 10% dose undiluted vaccinate. Rgfer doses are
3. 20% dose undiluted to appropriate needed, then
4' 30% dose undiluted care provider vaccinate as per
5. 40% dose undiluted usual guidance

Figure 1: Allergist’s approach to adverse reactions to vaccine or vaccine components; adapted from AAAAI practice parameters (Kelso
et al., 2012) and ICON guidelines (Dreskin et al., 2016).
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