NASCER E CRESCER
BIRTH AND GROWTH MEDICAL JOURNAL

Nascer e Crescer - Birth and Growth Medical Journal
2022;31(1):25-30. doi:10.25753/BirthGrowthMJ.v31.i1.23897

year 2022, vol 31, n.º 1

ORIGINAL ARTICLES
Measles, Mumps, and Rubella vaccination in children with egg
allergy
Vacinação Anti-Sarampo, Parotidite e Rubéola na criança com alergia ao ovo
Leonor Cunha1

, Diana Oliveira Almeida2

, Filipa Rodrigues dos Santos1

, Helena Falcão1

ABSTRACT
Introduction: Egg allergy is one of the most common food allergies in childhood. Administration of the measles, mumps, and rubella (MMR)
vaccine is recommended in pediatric age. Despite the presence of traces of egg protein in its composition, the literature recommends MMR
vaccine administration regardless of the patient’s past egg allergy history, identifying cases in which the administration should occur in
hospital setting.
Purpose: To characterize the pediatric population referred to the Allergy and Clinical Immunology Department of Centro Hospitalar
Universitário do Porto for MMR vaccine administration and investigate vaccination safety in children with egg allergy or sensitization.
Methods: This was a retrospective observational study of clinical records of children with confirmed or suspected egg allergy referred to
the Allergy and Clinical Immunology Department for administration of the MMR vaccine between January 1, 2013 and December 31, 2019.
Results: Among 60 children studied, 90% presented symptoms upon egg intake, with cutaneous reactions being the most prevalent (67%)
and four reported cases of anaphylaxis. Allergy to cow’s milk protein (55%), followed by allergy to other foods (45%) were the most frequent
personal histories of allergic diseases. Asthma was identified in 10% of patients and was controlled in all cases. Among children referred for
vaccination booster dose, one had had a reaction to the previous MMR vaccine dose. Three children developed late local skin reactions, and
one had a late systemic reaction after vaccination. All children had negative oral food challenge.
Conclusion: MMR vaccine administration is safe and recommended in pediatric age, regardless of egg allergy history. However, immunization
should be performed in hospital setting in children with a history of anaphylaxis due to egg allergy, previous anaphylactic reaction to MMR
vaccine or one of its constituents, uncontrolled asthma with documented egg allergy, and uncontrolled asthma with allergy to a previous
MMR vaccine dose.
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RESUMO
Introdução: A alergia ao ovo representa uma das alergias alimentares mais frequentes na infância. A administração da vacina anti-sarampo,
parotidite e rubéola (VASPR) é recomendada em idade pediátrica. Apesar da presença de vestígios de ovalbumina na composição da vacina, a
literatura recomenda a sua administração independentemente da história de alergia, advertindo para os casos em que a mesma deve ocorrer
em ambiente hospitalar.
Objetivo: Caracterizar a população pediátrica referenciada para a consulta de Imunoalergologia do Centro Hospitalar Universitário do Porto
para administração da VASPR, bem como a segurança da mesma em crianças com alergia ou sensibilização ao ovo.
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Métodos: Estudo observacional retrospetivo dos processos clínicos de crianças referenciadas para a consulta de Imunoalergologia para
administração da VASPR com alergia suspeita ou confirmado a ovo entre 1 de janeiro de 2013 e 31 de dezembro de 2019.
Resultados: Das 60 crianças estudadas, 90% apresentaram sintomas mediante ingestão de ovo, predominantemente cutâneos (67%)
mas também anafilaxia em quatro casos. Alergia à proteína do leite de vaca (55%), seguida da alergia a outros alimentos (45%) foram os
antecedentes pessoais de doença alérgica mais frequentes. Foi identificada asma em 10% dos casos, encontrando-se controlada em todos.
Das crianças referenciadas para administração de reforço vacinal, uma tinha apresentado reação à dose prévia da VASPR. Três crianças
desenvolveram reação cutânea local tardia e uma desenvolveu reação sistémica tardia após administração da VASPR. Todas tiveram prova de
provocação oral negativa.
Conclusão: A administração da VASPR é segura e a sua recomendação mantém-se mesmo em crianças com alergia ao ovo. Contudo, a
inoculação deve ser realizada em ambiente hospitalar em crianças com reação anafilática ao ovo, reação anafilática a uma dose prévia da
vacina ou seus componentes, asma não controlada e alergia ao ovo, ou asma não controlada e alergia a uma dose prévia da vacina.
Palavras-chave: alergia ao ovo; vacina anti-sarampo, parotidite e rubéola

INTRODUCTION

Egg allergy represents the second most common cause
of food allergy in childhood. Its prevalence in children is
estimated to range between 0.5─3.5%,1-5 with most children
acquiring tolerance between the ages of two and five years.4,6
Measles, mumps, and rubella (MMR) vaccination is pivotal
for the primary prevention of those infectious diseases,
diminishing the probability of infection and mortality. MMR
vaccine contains in its formulation live attenuated viruses
grown in cultured chick embryo fibroblasts, raising concerns
about the presence of ovalbumin, the most abundant (>50%)
allergenic protein in the egg white. However, because it is
only partially stable to cooking and unstable to digestive
enzymes, ovalbumin is little allergenic. The amount of
ovalbumin present in the vaccine is considered insufficient to
cause an allergic reaction, and other vaccine constituents are
believed to be responsible for the adverse reactions seen after
administration.2,4,6-13
Although the incidence of anaphylactic reactions to MMR
vaccine is very low and studies show its safety in children
allergic to egg, physicians still have concerns regarding
its inoculation, which often results in delays in vaccine
administration, with associated risks.2,4
The aim of this study was to characterize the pediatric
population referred to the Allergy and Clinical Immunology
Department for administration of the MMR vaccine and its
safety in children with egg allergy or egg sensitization.

MATERIAL AND METHODS

This was a retrospective study of all patients with a history
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of egg allergy or egg sensitization requiring MMR vaccination
attended at the Allergy and Clinical Immunology Department
between January 1, 2013 and December 31, 2019.
The following data were retrieved from patients’ clinical
records: demographics; age of MMR immunization; egg allergy
symptoms; history of atopy; results of skin prick tests (SPT)
with egg extract; total immunoglobulin E (IgE) titers; titer of
serum-specific IgE against egg white, egg yolk, ovalbumin,
and ovomucoid; result of oral food challenge (OFC) with egg;
adverse reactions after MMR vaccine administration; setting
where immunization took place (hospital or primary health
care center).
The study sample was divided into two groups: Group A,
including all patients who received the first dose of MMR
vaccine, and Group B, including all patients who received the
second dose of MMR vaccine.
Data was analyzed through descriptive statistics, using mean
and standard deviation for quantitative data and frequency
expressed as percentage for qualitative data.

RESULTS

A total of 60 children were included during the considered
time period, 46 (76.7%) male. Vaccination occurred in hospital
setting in all cases. Forty-eight children had received the first
administration of the MMR vaccine.
Most children (90%) presented clinical history suggestive
of egg allergy, with 40 children presenting with cutaneous
symptoms, seven with gastrointestinal symptoms, three with
respiratory symptoms, and four with egg anaphylaxis history.
Among the remaining six children (10%), five had never
ingested egg at the time of referral, and one had an unknown
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time of egg introduction in the diet.
In the five children who had never ingested egg, the motive
for referral was cow’s milk protein allergy and parental refusal
of immunization in the primary care setting. However, these
children had egg introduced in their diet during follow-up,
developing cutaneous symptoms upon egg ingestion. One of
them had total serum IgE and specific IgE within the normal
range, negative SPT, and negative OFC with egg, excluding the
diagnosis of egg allergy. The other four patients showed high
total serum IgE and positive IgEs specific for egg white, egg
yolk, ovalbumin, or ovomucoid, as well as positive OFC with
egg. The child with unknown timing of egg introduction in
the diet had been referred due to a reaction following MMR
immunization at the age of 15 months. After medical history
assessment (local cutaneous reaction), an allergic reaction to
MMR vaccine was excluded. The child showed total serum IgE
within the normal range, specific IgEs for egg yolk, egg white,
ovomucoid, and ovalbumin, and negative OFC, excluding egg
allergy.
Regarding clinical history, 33 children (55%) had cow’s milk
protein allergy, and 16 (27%) allergy to other foods (Table 1).
SPT was performed in 46.7% of children, with most being
positive for egg white (Table 2). Most children (95%) were
tested for egg yolk- and egg white-specific IgE, being positive
for both in most cases. Specific IgE for ovalbumin and

ovomucoid was registered in 36 and 33 children, respectively,
with most cases positive for ovomucoid. Of the 33 children
who performed OFC, 29 were positive.
After the first MMR vaccine dose, three cases of local
cutaneous reaction were identified, including pruritic
erythematous maculopapular skin rash, and one case of late
systemic reaction with periorbital angioedema and urticaria in
a child with house dust mite allergy and atopic eczema. The
previous allergy study in these children is depicted in Table 3.
In children with egg anaphylaxis, SPT was positive for egg
white and egg yolk; total IgE was elevated, and specific IgE
was positive for ovomucoid, with no record of specific IgE for
egg yolk, egg white, or ovalbumin. However, these children
showed no allergic reactions to MMR immunization.
Group A included 42 children who had received the first MMR
vaccine dose. In these children, the MMR vaccine had been
administered with a mean delay of 2.38 months (standard
deviation ± 3.0). Of note, in 2012 the Portuguese National
Vaccination Plan guidelines were updated, anticipating the
first MMR vaccine dose from the age of 15 to 12 months.
Group B included 18 children who received the second
immunization dose under the recommended vaccination
period, except for two children who were six years old at the
time of vaccination. Only one case of a local adverse reaction
to a previous MMR vaccine dose was reported in this group.

Table 1 - Characterization of patients with allergy history

Allergy History

Number of children (n)

Percentage (%)

Cow’s milk protein allergy

33

55.0

Allergy to other foods

16

26.7

Asthma (controled)

6

10.0

Rhinitis

5

8.3

Atopic Dermatitis

5

8.3
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Table 2 - Skin prick test, specific IgE, and OFC test results

Number of children (n)

Percentage (%)

Positive

8

34.8

Negative

15

65.2

Positive

17

60.7

Negative

11

39.3

Positive

33

61.1

Negative

15

27.8

Positive

45

79

Negative

7

12.3

Positive

21

58.3

Negative

15

41.7

Positive

11

33.3

Negative

22

66.7

Positive

29

80.6

Negative

7

19.4

Egg yolk
SPT (mm)
Egg white

Egg yolk

Egg white
Specific IgE
(KU/L)
Ovalbumin

Ovomucoid

OFC to egg

IgE, immunoglobulin E; OFC, oral food challenge; SPT, skin prick test

Table 3 - Characterization of patients developing reactions after MMR vaccination

Case

1

2

3

4

Gender

F

M

M

M

Symptoms upon egg ingestion

Eczema

Eczema

Eczema

-

Egg yolk

-

-

Negative

-

Egg white

-

-

Negative

-

Egg yolk

0.21

1.63

0.02

0.05

Egg white

1.6

4.47

0.06

0.18

-

-

0.21

-

-

-

0.12

OFC to egg

Negative

Negative

Negative

Negative

Reaction after vaccination

Late systemic

Late local

Late local

Late local

SPT (mm)

Specific IgE
(KU/L)

Ovalbumin
Ovomucoid

F, female; IgE, immunoglobulin E; M, male; MMR, measles, mumps, and rubella; OFC, oral food challenge; SPT, skin prick test
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DISCUSSION

Many studies have shown the safety of MMR immunization
in children with or without documented egg allergy.1,2,5-7,9,12-14
Severe adverse reactions to MMR vaccination are very rare,
with most reactions being local and transitory and generally
occurring due to vaccination adjuvants.
Of the 60 children receiving MMR vaccines in this
study, three developed mild local adverse reactions and one
developed a late systemic reaction. According to the World
Health Organization, local reactions are common and include
pain, redness, and/or swelling at the injection site.15 These
reactions are caused by non-specific inflammation attributed
to the injection itself and to the inoculation of foreign materials
and do not constitute a contraindication to immunization.15,16
Delayed urticaria, skin rash, and/or angioedema may occur a
few hours after immunization, with immune system activation
potentially due to nonspecific degranulation of mast cells.17
In this study, the patient with a previous history of
egg anaphylaxis had no allergic reactions after vaccination.
This finding is consistent with other studies showing that
almost all children, including those with severe egg allergy,
tolerate MMR immunization.18-20
In several European countries, MMR vaccination in eggallergic patients is not a concern anymore. Several studies
indicate that these vaccines may contain traces of egg protein
in picogram levels, which do not represent a sufficient quantity
to cause an allergic reaction.1-3,7,8,10,11,18,21,22 Furthermore,
additional studies demonstrate a substantial decrease of
anaphylactic reactions since vaccines have stopped including
gelatin in their constituents.4,9,23-24 Therefore, MMR vaccination
is recommended in all eligible children, independent of egg
allergy.3
Although egg allergy is not a contraindication for MMR
vaccination, there are still some concerns in the medical
community when it comes to MMR immunization in eggallergic patients, which can lead to delays in the vaccination
schedule.2,4,11 In line with this, a mean delay of 2.4 months was
observed in the present study in the vaccination calendar of
children in Group A.
The fact that this study included a reduced sample size
represents a limitation and precludes generalizing the results
obtained. Moreover, the retrospective nature of the analysis
does not allow to determine the time between hospital
referral and MMR immunization. Still, the results retrieved
indicate that a history of egg allergy is not a contraindication
for MMR vaccine administration. Suspicion of egg allergy
should warrant prompt referral to the immunoallergologist,
but should not delay MMR immunization.12
The British Society for Allergy and Clinical Immunology
(BSACI) and the European Academy of Allergy and Clinical

Immunology (EAACI) position paper on vaccination and
allergy recommend that infants and children with egg allergy
should be vaccinated in the primary care setting as a routine
procedure.16,18-25 Further allergic investigations are not
recommended before vaccine administration. However, in
the present study, many children had performed SPT to egg,
specific IgE, or OFC for purposes of diagnosis and treatment of
egg allergy itself.
The Portuguese Directorate-General of Health (DGS)
published in 2012 a recommendation for the administration of
MMR vaccine in all eligible children, independent of previous
egg ingestion. Children with egg allergy should receive MMR
vaccination in regular vaccination centers without requiring
hospital referral despite allergy severity. The guidelines
recommend MMR vaccine administration in hospital setting
for patients with a history of anaphylaxis due to egg allergy,
previous anaphylactic reaction to MMR vaccine or one of
its constituents, uncontrolled asthma with documented egg
allergy, or uncontrolled asthma with allergy to a previous
MMR vaccine dose.26
MMR immunization in patients with suspected or documented
egg allergy is still a major reason for hospital referral. However,
in this study and according to DGS recommendations, only
five cases had true indication for hospital referral. This burden
of hospital referrals may lead to unnecessary delays in the
vaccination schedule and should be avoided.
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