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Vaccination is effective for preventing a variety 
of infectious diseases that cause morbidity and 
mortality. Routine childhood immunization 
has made the greatest contribution to global 
health since the 20th century, and throughout 
that time, the routine childhood immunization 
schedule has been updated, with new additions 
of vaccines as well as revisions to the timing and 
dosing of well-established vaccines. However, 
vaccine related adverse events are reported in 
the general population, and cause hesitations 
and difficulties in clinical practice. 

Adverse events after vaccination can be allergic 
or non-allergic, and both of these reactions can 

be local or systemic (Table I). Serious adverse 
events after vaccination occur less frequently 
than one in 10,000 doses and may become 
evident after a new vaccine is in widespread use 
in the general population.1-3 Vaccine related true 
allergic reactions are rare, although reported 
possible allergic reactions to vaccines are 
frequent. 

Local reactions are commonly non-allergic 
reactions such as pain, redness and swelling, 
that develops within hours and days at the 
vaccination site after immunization. Most 
vaccine related allergic reactions such as 
contact dermatitis, subcutaneous nodules and 
maculopapular exanthem, are local type IV 
hypersensitivity reactions that are triggered by 
activation of CD4+ and CD8+ specific T cells, in 
certain situations, monocytes, eosinophils, and 
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neutrophils can also be involved (Fig. 1). These 
reactions usually occur more than 12 hours after 
vaccination.

Vaccine related systemic allergic reactions 
are mostly type 1 hypersensitivity reactions, 
that may be life-threatening. The symptoms 
occur rapidly due to releasing of vasoactive 
mediators by mast cells and basophils (Fig. 2). 
Bohlke et al.4 reported 5 cases of anaphylaxis 
after administration of 7,644,049 vaccine 

doses, for a risk of 0.65 cases/million doses in 
a study population consisted of children and 
adolescents. McNeil et al.5 identified 18 cases of 
anaphylaxis after administration of 12,403,201 
vaccine doses to 0-17 age group, for an incidence 
rate of 1.45 cases per million vaccine doses. 
Non-allergic systemic reactions include fever, 
vasovagal syncope, and nonspecific symptoms, 
such as irritability, malaise, diarrhea, muscle 
pain and headache.

Table I. Adverse reactions following immunization.
Allergic reactions Non-allergic reactions

Local Reactions Urticaria Pain
Angioedema Swelling
Local eczema Redness 
Allergic contact dermatitis Abscesses

Hypertrichosis
Systemic reactions Systemic urticaria, angioedema Fever

Rhino conjunctivitis Vasovagal syncope
Bronchospasm Irritability
Anaphylaxis Headache

Diarrhea
Muscle pain
Oculo-respiratory syndrome

Fig. 1. T-cell mediated (type IV) hypersensitivity reactions.
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I. Allergic Reactions to Vaccine Components 

Vaccines contain an active component (the 
antigen), and additional components, such 
as preservatives, adjuvants, antimicrobials, 
stabilizers and other substances. (Table II)

a. Microbial Antigen

Microbial antigens, which induce the immune 
response, rarely can cause hypersensitivity 
reactions. Delayed urticaria, angioedema and 
skin rash were reported in patients receiving 
vaccines containing toxoids and pneumococcal 
antigens.6 However, most of these 
hypersensitivity reactions were not confirmed 
by allergy testing. 

b. Gelatine

Gelatine is an animal protein derived from 
bovine or porcine, and found in drugs, cosmetic 
products and foods, such as desserts and 
sweets. Gelatine is also used as a stabilizer in 
live and inactivated vaccines, including MMR, 

chicken box, varicella, DTP and Japanese 
encephalitis. MMR, rabies, varicella-zoster, oral 
typhoid contain the highest concentrations of 
gelatine whereas DTP and influenza vaccines 
contain less, and vaccines with higher gelatine 
concentration carry higher allergy risks.7,8

In children, both immediate and non-
immediate systemic allergic reactions were 
reported with gelatine containing vaccines 
such as anaphylaxis, urticaria, systemic and 
local eruptions.9-11 Prevalence of gelatine allergy 
appears to be higher in Japanese children, 
perhaps due to HLA DR 9, common in that 
population.12 Administration of the vaccines 
containing gelatine may also cause secondary 
food allergy to gelatine in 20 to 25% of 
children.9,13 Alpha-gal syndrome is known with 
delayed anaphylaxis to mammalian meat and 
gelatine-based products. Children allergic to 
red meat have a higher risk of gelatine allergy.14 
Recently, gelatine related anaphylaxis after 
vaccination was reported in a 5 year old patient 
with alpha-gal syndrome.15 

Fig. 2. Mechanism of type I hypersensitivity reactions.
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Since gelatine was replaced with hydrolysed 
gelatine, allergic reactions to vaccines have 
decreased significantly.16 In patients with a 
suspicion of gelatine allergy, skin test and/or 
specific IgE to gelatine should be performed. If 
skin prick test (SPT) is negative, the vaccine can 
be given with a 60 minute observation at hospital. 
If SPT is positive, gelatine free vaccine can be 
given or the vaccine should be administered in 
graded doses to obtain desensitization.17

c. Hen’s egg

Egg allergy is the most frequent food allergy 
in children and the prevalence range is about 
50%18,19, and 50% of children with egg allergies 
do not tolerate eggs at 6 years of age.20-22 
Many vaccines contain various amounts 
of egg protein, ovalbumin, such as MMR, 
influenza, rabies and yellow fever. Egg protein 
concentrations are higher at vaccines cultured 
in embryonic eggs (influenza, yellow fever, 
rabies), and lower at vaccines cultured in 
chicken embryo fibroblast (MMR). European 
Union legislation has established 2 μg/ml as the 
maximum allowed egg protein concentration, 
which is considered safe in patients with a 
previous history of egg anaphylaxis.17 Although 
vaccines containing egg protein are considered 
a problem in egg allergic children, several 
studies have shown that these vaccines are well 
tolerated and the allergic reaction is similar 

to the general population.23,24 Anaphylaxis 
prevalence due to MMR vaccine was reported 
in 5,1-12,5 cases per one million doses5,25, and 
most of allergic reactions to MMR is observed 
in children without egg allergies.26 In 1,061 egg-
allergic children, including 335 with previous 
anaphylaxis to eggs, no systemic reactions were 
obtained but in about 1% mild reactions were 
reported with the influenza vaccine.27,28 All 
egg allergic children can receive egg protein 
containing vaccines. Due to low sensitivity and 
specificity, SPT is not recommended. Children 
with egg allergies can be MMR-immunized 
under standard conditions regardless of the 
severity of the allergic reaction. When influenza 
vaccine is planned, children with mild allergic 
reactions should be observed for 30 minutes 
in primary care after receiving the vaccine29, 
whereas children who report previous severe 
allergic reactions to eggs should receive the 
influenza vaccine under the supervision of a 
health care provider who is able to recognize 
and manage severe allergic reactions.30 

d. Cow’s milk

Cow’s milk protein (casein), is used as stabilizer 
in DTaP, TDaP vaccines. Kattan et al.31 reported 
8 children with a severe cow’s milk allergy 
who reacted with anaphylaxis to booster doses 
of the DTaP and Tdap vaccines. In addition, 
oral polio vaccine contains a-lactalbumin, and 

Table II. Childhood vaccines and allergic components.
Hepatitis B Aluminium, yeast, latex, formaldehyde, polysorbate 80

DTaP Casein, aluminium, 2-phenoxyethanol, yeast, latex, neomycin, polymyxin B, streptomycin, 
formaldehyde, polysorbate 80

Rotavirus fetal bovine serum, polysorbate 80, dextran, sorbitol, latex
OPV 2-phenoxyethanol, neomycin, polymyxin B, streptomycin, formaldehyde, lactalbumin
Pneumococcal Yeast, peptone, polysorbate 80, aluminium
Meningococcal Casein, aluminium, yeast, latex, kanamycin, formaldehyde, polysorbate 80
MMR Gelatine, albumin (hen’s egg), neomycin, dextran

Influenza Gelatine, albumin (hen’s egg), casein, 2-phenoxyethanol, thimerosal, latex, neomycin, 
polymyxin B, kanamycin, gentamycin, formaldehyde, polysorbate 80

Varicella Neomycin, gelatine
Hepatitis A Aluminium, yeast, latex, neomycin, polymyxin, polysorbate 80
HPV Aluminium, yeast, polysorbate 80
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in Argentina, four children with cow’s milk 
allergies showed hypersensitivity reactions to 
oral polio vaccine in three million administered 
doses.32 However, most of children with severe 
milk allergies tolerate DTaP, TDaP and OPV, 
therefore, in children with cow’s milk allergies, 
these vaccines are not contraindicated.

e. Adjuvants

Adjuvants are molecules, which enhance 
immunological response when combined 
with antigens. Aluminium salts (aluminium 
hydroxide or aluminium phosphate) are the 
most common adjuvants used in inactivated 
vaccines, such as DTP, hepatitis A and B, 
Haemophilus influenza B and conjugated 
pneumococci vaccines. To date, no immediate 
hypersensitivity reactions have been 
documented with adjuvants. However, several 
contact dermatitis (type IV hypersensitivity) 
due to aluminium was reported. Itching 
subcutaneous nodules (vaccination granulomas) 
and contact allergy to aluminium have been 
described after vaccination with DTP vaccines 
in Europe.33 In a prospective study of 4,758 
children, 1,2% developed an itching granuloma 
following vaccine administration containing 
adjuvants, and positive patch tests to aluminium 
was observed in most of the children.34 However, 
these reactions are not a contraindication for 
immunization, if possible alternative vaccines 
can be administered to prevent local reactions, 
otherwise the vaccine can be given according to 
general recommendation.

f. Antimicrobials

Small amounts of antibiotics are used in vaccines 
(MMR, oral polio, influenza) such as neomycin, 
gentamycin, polymyxin B, streptomycin and 
amphotericin B, to prevent bacterial and 
fungal contamination during the vaccine 
manufacturing process. No vaccines contain 
beta-lactams or sulphonamides. Systemic and 
local allergic reactions with neomycin following 
MMR vaccination35,36 and anaphylaxis after 
rabies vaccine were reported.37 

g. Latex

Nowadays most vaccines don’t contain latex, 
however, vaccine’s vial or syringe may have 
been contaminated with latex, and allergic 
reactions may rarely occur. Russel et al.38 
reported that among 160,000 vaccine-associated 
adverse events, 28 were latex related immediate 
type hypersensitivity reactions. The most 
culprit vaccines were inactivated influenza 
and hepatitis B. If children have a history of 
severe allergic reaction to latex, alternative 
vaccines without risk of latex exposure should 
be administered.

h. Yeast 

Vaccines, that are recombinant proteins 
(Hepatitis B, HPV vaccines), expressed in a 
culture of Saccharomyces cerevisiae (baker’s 
yeast) may contain a trace amount of yeast 
protein. However, an immediate reaction to 
these vaccines can rarely happen in yeast-
allergic children. In the US, in more than 
180,000 vaccine adverse reactions, only 15 
were probable or possible anaphylaxis after 
vaccination of patients with a history of yeast 
allergies. Of these, 11 cases received hepatitis 
B vaccine and 4 cases other vaccines.39 PCV-13, 
some meningococcal and oral typhoid vaccines 
also can contain yeast.17 Children with a history 
of severe yeast allergy, should undergo allergic 
evaluation before hepatitis B and HPV vaccine 
administration.39

i. Preservatives

Preservatives such as thiomersal, formaldehyde, 
2-phenoxyethanol and phenol are usually 
added to vaccines to prevent bacterial or fungal 
growth or contamination. 

Thimerosal has been used in influenza, DTaP, 
pneumococcus, meningococcus, hepatitis B 
vaccines and reported with contact allergy 
and rarely with systemic allergic reactions. 
Nowadays, all pediatric vaccines for children 
younger than 6 years in the U.S. do not contain 
thimerosal.40 After withdrawing thimerosal 
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from pediatric vaccines, a decrease in contact 
dermatitis to thimerosal was observed.41

Formaldehyde is used in vaccines, such as 
poliovirus, influenza, hepatitis A-B, and 
diphtheria and tetanus vaccines, to inactivate 
toxins from bacteria and viruses. Formaldehyde-
containing vaccines rarely can contribute to 
local or systemic contact dermatitis42,43, but no 
IgE-mediated reactions have been reported.

2-phenoxyethanol is used in influenza, DTaP, 
Tdap and polio vaccines44, and is well tolerated. 
However, allergic contact dermatitis rarely 
have been reported due to 2-phenoxyethanol 
hypersensitivity after vaccination with DTP.45

j. Polysorbate 80 

Polysorbate 80 is used as a surfactant, 
stabiliser and emulsifier in the composition of 
cosmetics and medications, including vaccines 
such as HPV, hepatitis A-B, influenza, some 
pneumococcal and meningococcal vaccines.44 
Despite the frequent use of polysorbate 80 
in vaccines, to our knowledge, only one case 
of anaphylaxis was reported in a 17 year old 
girl, due to polysorbate 80 hypersensitivity 
after administration of quadrivalent human 
papilloma virus vaccine46, perhaps due to lack 
of knowledge about the underlying cause 
of the reaction in similar cases. Polysorbate 
80 is also one of the potential causes of the 
allergic reactions to COVID-19 vaccines(Pfizer-
BioNTech) as well as polyethylene glycol.47

II. Childhood Vaccines 

a) Hepatitis B vaccine

Hepatitis B vaccine is in routine childhood 
vaccination schedules in many countries and 
a total of three injections are recommended in 
the first 6 months of life. Hepatitis B vaccine 
consist of inactivated HBsAg particles that 
are obtained from yeast through recombinant 
DNA technology, and aluminium phosphate or 
aluminium hydroxide as adjuvant. Anaphylaxis 
in patients with Hepatitis B vaccine has been 

rarely reported, probably due to yeast and 
latex.39,48,49

b) BCG vaccine

Bacillus Calmette-Guérin (BCG) is a live 
attenuated vaccine containing Mycobacterium 
bovis that protects against miliary tuberculosis 
and tuberculosis meningitis up to a ratio of 80%. 
According to the World Health Organization 
(WHO), the BCG vaccine is recommended to 
all healthy infants in tuberculosis endemic 
countries. Localized skin reactions following 
BCG vaccination are common and mostly 
associated with infection. Self-limiting, 
local hypersensitivity reactions and dextran 
associated anaphylactoid reactions have 
been rarely reported with BCG vaccine.50-52 
In children with weakened immune systems, 
BCG vaccine may cause local infection at the 
vaccination site that can be misdiagnosed as 
allergy, this local infection may also spread to 
lymph nodes, and cause lymphadenopathy or 
miliary tuberculosis.53 

c) Diphtheria, tetanus and pertussis vaccine

WHO recommends diphtheria, tetanus, and 
pertussis immunization(DTaP) given at 2, 4, 
and 6 months of age, and booster doses also 
should be administered at 12 to 15 months of 
age and again at 4-6 years of age.54 Tdap vaccine 
contains reduced diphtheria toxoid, and is used 
in adolescents and adults. Thereafter, booster 
doses are recommended every 10 years. The 
rate of immediate hypersensitivity reactions 
following DTaP vaccination is 1 cases per 50,000 
doses.49 Anaphylaxis is generally associated with 
tetanus and diphtheria toxoids.55,56 Also, Kattan 
et al.31 identified 8 children with severe milk 
allergy who reacted with anaphylaxis to Tdap or 
DTaP vaccines, which are processed in a broth 
derived from casein. However, most patients 
even those with severe milk allergy tolerate 
these vaccines, so in children with cow’s milk 
allergies, these vaccines are not contraindicated. 
Aluminium related delayed hypersensitivity 
reactions (vaccination granulomas and contact 
allergy) have also been reported after DTaP 
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vaccination.33 In the 1990’s children who 
received DTaP, had hypersensitivity reactions 
with MMR vaccine because of DTP vaccine 
containing gelatine induced sensitization to 
gelatine. Therefore gelatine was removed from 
DTaP products as of 1999.57 

d) Polio vaccine

Both inactivated poliovirus vaccine (IPV) 
and live attenuated oral poliovirus vaccine 
(OPV) have been used worldwide for routine 
childhood immunization since 1950. A total of 
three doses IPV are recommended at 2, 4, and 6 
to 18 months of age. WHO recommends 4 doses 
of OPV at birth, 6, 10 and 14 weeks. However, 
most European countries and the US don’t use 
OPV vaccines after polio eradication. Risk of 
anaphylaxis after polio vaccine was reported 
1,6 per one million doses.5 OPV may contain 
trace amounts of antibiotics and cow’s milk 
protein. Children with cow’s milk allergies may 
rarely experience immediate hypersensitivity 
reactions with the OPV vaccine.32 

e) Pneumococcal vaccines

Thirteen valent pneumococcal conjugated 
vaccine (PCV13) is an inactivated vaccine and 
is routinely recommended for children at 2, 
4, 6 months of age and followed by a booster 
dose at 12 to 15 months of age. The 23 valent 
pneumococcal polysaccharide vaccine (PPSV23) 
contains purified capsular polysaccharide 
antigens of 23 serotypes and licensed for use in 
people ≥2 years of age.

Allergic reactions to pneumococcal vaccines are 
rare. Anaphylaxis was reported in a 12 month old 
infant after PCV-13 vaccine administration due 
to its carrier protein- a mutant diphtheria toxin 
CRM(197).58 In addition, pneumococcal antigen, 
itself, may be responsible for anaphylaxis.59,60 
Contact allergy to aluminium have also been 
described with the Prevenar vaccine.34

f) Meningococcal vaccines

Current meningococcal vaccine formulations 
consist of quadrivalent meningococcal 

conjugate vaccines for serogroups A, C, W, 
and Y (MenACWY) and monovalent vaccines 
(serogroup B). Quadrivalent meningococcal 
vaccines are recommended for adolescents, 
young adults, and for persons ≥2 months of age 
who are at an increased risk for meningococcal 
disease. Meningococcal vaccines contain 
allergic components such as yeast, casein, 
aluminium and formaldehyde.44 However, to 
our knowledge, no allergic reaction has been 
reported with these vaccines.

g) MMR

Measles, mumps, and rubella combination 
vaccine (MMR) is a live attenuated and routine 
immunization which is recommended at 12 to 
15 months of age and 4-6 years of age. The rate of 
anaphylaxis following MMR vaccination have 
been reported 5,1-12,5 cases per one million 
doses.5,25 MMR vaccine is cultured in chicken 
embryo fibroblast, and contains negligible or 
no egg protein. However, there has always 
been controversy surrounding vaccination of 
children with egg allergies, although most of 
the allergic reactions to MMR is observed with 
gelatine and neomycin and not with egg.35,61 
Although several studies show that MMR 
vaccination is well tolerated and safe in children 
with egg allergies24,62, rare but severe allergic 
reactions have also been reported.63 European 
Academy of Allergy and Clinical Immunology 
recommends that egg-allergic patients can be 
MMR immunized under standard conditions 
(standard vaccine, full dose, no mandatory 
observation time).64 The British Society for 
Allergy and Clinical Immunology (BSACI) 
guidelines recommend that all children with 
egg allergies should receive routine MMR 
vaccination performed by their family doctor/
nurse, but in cases of documented anaphylaxis 
with the vaccine itself, children should be 
evaluated by an allergist.65 

h) Influenza

Vaccines for influenza prevention include 
inactivated influenza vaccines (IIV) (trivalent 
and quadrivalent) and live attenuated influenza 
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vaccines (LAIV). Both of these vaccines may be 
trivalent (two strains of influenza A and one 
strain of influenza B) or quadrivalent (two strains 
of influenza A and two strains of influenza B). 
IIV is approved for use in children ≥ 6 months 
of age, whereas LAIV is approved for use only 
in children ≥2 years. Influenza vaccine related 
allergic reactions are rare, according to VAERS, 
rate of hypersensitivity reaction was 10.1 , and 
the rate of anaphylaxis was 0.8 per million doses 
after influenza immunization.66 Components 
in influenza vaccine may cause an allergic 
reaction such as, 2 phenoxyethanol, gelatine, 
ovalbumin (hen’s egg), microbial antigen and 
formaldehyde.67 Nagao et al.68 identified, IgE 
antibodies to influenza vaccine antigen and 
2-phenoxyethanol were significantly increased 
in children after influenza vaccination, and 
this might have enhanced the allergic reaction. 
Formaldehyde related contact dermatitis 
and gelatine related anaphylaxis have also 
been reported in patients after influenza 
vaccination.8,42 Influenza vaccines generally 
contain egg protein (ovalbumin), because 
the vaccine virus is cultured in embryonated 
chicken eggs. However, several studies have 
shown that, both inactivated and live attenuated 
influenza vaccines are safe in children with 
egg allergies, even if the patient had severe 
anaphylactic reactions to eggs.23,27,28,69 American 
Academy of Allergy Asthma and Immunology 
and the American College of Allergy Asthma 
and Immunology and the American Academy 
of Pediatrics do not recommend any precautions 
for influenza vaccine administration to egg-
allergic patients regardless of the severity of 
the egg allergy70, whereas EAACI recommend 
that patients with egg allergies should only 
be immunized with low egg concentrated 
(<0.12 μg/mL) influenza vaccine, and patients 
with a previous anaphylaxis history with eggs 
should be vaccinated under the supervision of a 
healthcare professional who can recognize and 
manage anaphylactic reactions.64

i) Varicella

Varicella vaccine is a live attenuated vaccine 
and recommended at 12 to 15 months of age 
and 4 to 6 years of age. Anaphylaxis incidence 
due to varicella immunization was reported 
3 cases per million doses.71 Varicella vaccine 
contains high gelatine content as a stabilizer, 
and gelatine specific hypersensitivity reactions 
were observed in children and adults.10,72,73 
Anaphylaxis was also reported in a child with 
alpha-gal allergy, after varicella immunization.15 
Neomycin is also involved in varicella vaccine, 
however to our knowledge, no allergic reactions 
have been documented. 

j) Hepatitis A

Hepatitis A vaccine is an inactivated vaccine that 
is recommended to all children ≥ 12 months of 
age before potential hepatitis A exposure. A live 
attenuated hepatitis A vaccine is also available 
in some countries (India, Nepal, Philippines and 
Chile) for children ≥ 18 months of age. Hepatitis 
A vaccine contains many allergic components, 
however no allergic reaction has been seen after 
Hepatitis A immunization. 

k) Rotavirus 

Two live attenuated oral rotavirus vaccines are 
available. Pentavalent human-bovine rotavirus 
reassortant vaccinen(RV5) is administered in 
three doses at 2, 4 and 6 months of age whereas 
attenuated human rotavirus vaccine (RV1) in 
two doses at 2 and 4 months of age. Rotavirus 
vaccines have several allergic components, RV5 
contains fetal bovine serum and polysorbate 
80, and RV1 contains dextran and sorbitol. But, 
to our knowledge, no allergic reactions have 
been reported with rotavirus vaccines. RV1 oral 
applicator contains latex rubber, therefore RV1 
should not be given to infants with a severe 
latex allergy and RV5 can be preferred for 
these patients as its dosing tube is latex-free.74 
However, vaccination is recommended if RV1 is 
the only accessible vaccine, because the benefit 
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of immunization is considered to be more 
important than the risk of an allergic reaction. 

l) HPV

HPV vaccination is recommended for all 
children ≥ 9 years of age. HPV vaccines contain 
synthetically manufactured viruses like 
particles and additional allergic components 
such as aluminium, yeast and polysorbate 80. 
IgE mediated anaphylactic reaction incidence 
is 1.4 cases per million dose with bivalent HPV 
vaccine and 26 cases per one million dose with 
quadrivalent HPV vaccine.5,75

III. Diagnosis

Diagnosis of vaccine allergy is largely based on 
a detailed history and clinical manifestation. 
The time of onset and duration of the reaction 
(IgE mediated reactions occur in a few hours 
after immunization whereas, delayed reactions 
occur in days) the symptoms (for example 
anaphylaxis and urticaria/angioedema suggest 
an IgE mediated reaction, whereas contact 
dermatitis or maculopapular exanthem suggest 
a type 4 reaction), history of the previous 
allergic reaction and possible other allergen 
(drugs, foods, latex) exposure are important to 
identify the type of hypersensitivity reaction 
and the culprit allergen. 

When there is a history of vaccine allergy, 
finding the culprit allergen is necessary, to 
prevent exposure with products containing 
this allergen, and to use alternative vaccines 
without this component, if available. Testing 
should be performed with allergic components 
of the suspected vaccines. In vivo and in 
vitro tests may be helpful. Skin testing can be 
performed if the patient’s history is consistent 
with IgE mediated reactions. Firstly, SPT 
(undiluted) should be performed, a positive 
SPT is suggestive for an allergic reaction, 
but if negative, intradermal test (1:100 1:10 
diluted) should be administered due to its 
high sensitivity for IgE associated reactions. 

However, false positivity of intradermal tests 
may occur due to irritant reactions rather than 
allergic reactions.76 

For nonimmediate reactions, in particular 
contact dermatitis, maculopapular exanthem, 
subcutaneous nodules, patch testing with 
culprit allergen, such as aluminium, thiomersal 
and antibiotics, may be used to identify type IV 
hypersensitivity reactions.

Specific IgE tests are available for only limited 
components such as hen’s eggs (egg white and 
ovalbumin), cow’s milk (alpha-lactalbumin, 
beta-lactoglobulin, casein and bovine serum 
albumin), gelatine, latex and thiomersal. It 
should be considered that, sensitivity and 
specificity of both skin tests and specific IgE 
tests have not been established to confirm or 
exclude vaccine allergies.

IV. Management 

The usual dose of vaccines can be administered 
keeping the patient under observation at last 
30 minutes following vaccination in a facility, 
where anaphylaxis can be recognized and 
managed. All patients should be asked whether 
there have been an allergic reaction following 
prior vaccinations or if the patient has a known 
allergy such as medication, food, latex.

Patients with egg allergy (including 
anaphylaxis) can be immunized with MMR 
under standard conditions. If the patient has 
a non-anaphylactic allergic reaction to eggs, 
influenza vaccine may be also administered 
under standard conditions. For patients with 
an egg anaphylaxis history, influenza vaccine 
should be performed under the supervision of 
a healthcare professional who can recognize 
and manage anaphylactic reactions. When milk 
allergic patients are immunized, there is no 
need for special precautions. 

If a patient has a suspected IgE mediated allergy 
with other vaccine components such as gelatine/
thiomersal/yeast/antibiotics/latex and requires 
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a vaccine containing these culprit allergens, skin 
tests and specific IgE tests should be performed. 
If the results are negative, immunization can be 
performed in the usual manner, while a positive 
result requires the vaccine to be given in the 
form of fractionated doses. 

If patients have a history of non-immediate local 
reactions (contact dermatitis or subcutaneous 
nodule) with vaccine, the culprit allergen can be 
established with patch testing. If patch testing 
is negative, alternative vaccines can be used 
which do not contain the allergen component, 
if available. If patch testing is positive/not 
possible, vaccination is not contraindicated, 
deep intramuscular administration of the 
vaccine is recommended to reduce local 
reactions.49 

Patients with a history of anaphylaxis to a 
vaccine, should be administered alternative 
vaccines which do not contain allergen 
components (Fig. 3). Where this is not possible, 
a skin test should be performed with the 
vaccine. When SPT is negative, the vaccine can 
be administered in split doses, first 10% of the 
complete dose and then 30 minutes later, 90% of 

the dose. When SPT is positive, vaccine can be 
safely administered under observation using a 
desensitization protocol, graded dose of vaccine 
is administered at 15 minute intervals (at the 
start, 0.05ml of 1:10 dilution, then 0.05ml, 0.1ml, 
0.15ml, 0.2ml, of a 0.5ml full-strength vaccine).77 
However, desensitization protocol still carries a 
risk of anaphylaxis. After the last dose, patients 
should be kept under observation for 2 hours. 
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