
Objective: Measles-Mumps-Rubella (MMR) vaccine is a live vaccine. Measles and mumps are cultured in chick embryo fibroblasts, and rubella 
is cultured in human diploid cell culture. MMR vaccine contains egg protein and there are concerns among health care providers while 
practicing this vaccine in children with history of egg allergy in primary health centers. In this study we share the clinical characteristics and 
MMR vaccination experiences of cases with egg allergy, who applied to well-child care and allergy-immunology outpatient clinics.

Methods: Cases who had egg allergy and who were referred to well-child care and allergy-immunology outpatient clinics for vaccination 
between January 2017 and September 2018 were included in the study. The cases were firstly evaluated by a pediatric allergy-immunology 
specialist and egg allergy was confirmed as a diagnosis. Families were informed about possible side effects. The cases were kept under clinical 
supervision for at least 1 hour after vaccination.

Results: Sixty-one cases with egg allergy were included in the study. Twenty-eight (45.9%) of them were female. None of the cases had allergic 
reactions after MMR vaccination. The average time of vaccination of 52 cases who reached the allergy-immunology outpatient clinic before 1 
year of age and were examined here was 379 days. Nine cases were directed by the primary health center for vaccination at the age of 1 year. 
The average time of vaccination of these 9 cases was 400 days.

Conclusion: It is seen that MMR vaccination can safely be applied to the cases with egg allergy by taking routine precautions. It is important 
to train the physicians working in primary health centers about allergic reactions that may develop after vaccinations in order to prevent 
anaphylaxis cases and to prevent delays in vaccinations.
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INTRODUCTION
Routine vaccination is a very important public health practice 
that reduces the mortality and morbidity of many infectious 
diseases (1). Vaccines contain active antigens, conjugating 
antigens, preservatives, stabilizers, antimicrobial agents, 
adjuvants, and culture media (2). Gelatin which is used as a 
stabilizer in vaccines, neomycin, polymyxin B and streptomycin 
added to prevent vaccine contamination are the most known 
allergic vaccine components. The Measles-Mumps-Rubella (MMR) 
vaccines are live vaccines containing virus strains. Vaccinated 

mumps and measles strains are produced in chicken embryo 
tissue culture, while rubella strain is produced in human diploid 
cells. Therefore, there is egg protein in the MMR vaccine, but it 
is at a picogram level and is too low to cause an allergic reaction 
(3-5).

The most common acute allergic reactions after vaccination are 
IgE-mediated type 1 hypersensitivity reactions, with an average 
incidence of 0.22/100,000 doses (6,7). It has been determined 
that 31% of the vaccination caused allergic reactions occur with 
the first vaccination. In patients with moderate to severe egg 
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allergy, no relationship was found between allergic reaction 
after MMR vaccine and skin prick test. First of all, hypersensitivity 
reactions that occur after the MMR vaccine are thought to occur 
due to non-egg proteins in the vaccine (2,8,9).

Studies have shown that if there is accompanying asthma in 
cases with egg allergy, it poses a risk for anaphylaxis that may 
develop after vaccination (4,10,11). In addition, it is stated that 
performing skin prick test before vaccination increases the risk 
of allergic reactions that may develop (12). 

METHODS
Cases with egg allergy were followed up in the pediatric 
allergy-immunology outpatient clinic and referred to the 
normal pediatric outpatient and pediatric allergy-immunology 
outpatient clinic to be vaccinated between January 2017 and 
September 2018 are cases were evaluated retrospectively. The 
cases were primarily assessed by a child allergy-immunologist. 
In the cases, the diagnosis of egg allergy was made with a history 
of reaction associated with egg consumption, a blistering of 3 
mm with egg yolk and/or egg white in the skin prick test or egg 
specific IgE above 0.35 kU/L. In cases with a suspected history, a 
nutrient loading test was performed with eggs and patients with 
positive reactions were considered to have egg allergies.

The patients’ families were informed about possible side effects. 
Vaccinations of 2 cases with a history of anaphylaxis with food 
intake and 5 cases with a history of angioedema were vaccinated 
under observation for 2 hours. Other cases were kept under 
observation for at least 1 hour after vaccination and families 
were informed after vaccination and released.

For this study, ethics committee approval was obtained from the 
Clinical Research Ethics Committee of Okmeydanı Training and 
Research Hospital (approval date: 19.02.2019 no: 1142). Since 
our study was a retrospective study, patient consent was not 
obtained.

Statistical Analysis

SPSS 22.0 package program was used in the statistical analysis of 
the data, the results were expressed using the mean ± standard 
deviation, median (minimum value-maximum value) and 
number (%) depending on whether the data were parametric. 
Kolmogorov-Smirnov test was used to evaluate the suitability of 
quantitative data for normal distribution.

RESULTS
Sixty one cases with egg allergy were included in the study. Twenty 
eight (45.9%) of the cases were female and 33 (54.09%) were male 

and the onset of allergic symptoms that developed was 1 month 

at the earliest, and atopic dermatitis was developed as urticaria 

at the latest 11.5 months (Table 1). In 25 of the 61 cases, there 

was cow’s milk and/or multiple food allergies along with egg 

allergies (Table 2). Egg specific IgE and immunoglobulin E levels 

of the patients are shown in Table 2.

The average of the days of vaccination of 52 cases who reached 

the child allergy policlinic before 1 year of age and were 

examined here was 379 days. Nine cases were directed to our 

hospital to be vaccinated by the family health center when the 

vaccination age of 1 year came. The average time of vaccination 

for these 9 cases was 400 days.

None of the 61 cases with detected egg allergy and vaccinated 

had any reaction with MMR vaccine. In one case, urticarial 

rash developed at the application area 15 minutes after 

varicella vaccination, it was observed that the rash resolved 

Table 1. Demographic data of the cases and clinical findings in 
admission to the hospital

Average ± standard 
deviation (median)

The smallest - 
the largest

Age when allergy first 
appeared (months)

5.16 months + 2.1 
months 

1-11.5 months

Age when applied to 
the hospital (months)

8.23 months + 2.1 
months

3-13 months

Vaccination age (days) 383 + 21.46 (375) 365-454 

Clinical picture in 
hospital admission

n %%

Anaphylaxis 2 3.2

Urticaria and 
angioedema

25 40.9

Atopic dermatitis 30 49.1

Proctocolitis only 4 6.5

Tablo 2. Other accompanying food allergies, laboratory findings

n %%

Another accompanying food allergy

Cow’s milk allergy

Multi food allergy

25

21

4

40.9

34.4

6.5

Laboratory values

Egg yolk sp IgE >0.35

Egg white sp IgE >0.35

Number of patients had egg loading test

44

58

20

72.1

95.08

32.7

Median The smallest 
- the largest

Serum total IgE (kU/L)

Egg yolk specific IgE (kU/L)

Egg white specific IgE (kU/L)

40

0.40

1.23

0-564

0.01-38.0

0.05-74.9

IgE: Immunglobulin E
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spontaneously within 1 hour, and was kept under observation 
for 4 hours.

DISCUSSION
In 1st Level Health Institutions, hesitation is experienced in 
vaccination of cases with egg allergy with MMR vaccine, cases are 
referred to 3rd Level Health Institutions and vaccination times 
are delayed. There are also reports from our country regarding 
allergic reactions developing after vaccination of children with 
milk and egg allergies in the form of a case report (13,14). In 
our study, while there is no delay observed on the vaccination 
time of the patients who applied to our clinic due to egg allergy 
before their vaccination time, it is seen that the age of 1 year 
vaccines are delayed in 9 cases where egg allergy is questioned 
when it is time for the 1 year vaccination. 

Khakoo and Lack (4) stated that the amount of egg protein in 
MMR vaccines is very low, they do not expect allergic reactions 
that will develop with the vaccines, even the skin puncture test, 
but those who have serious symptoms should be vaccinated 
under hospital conditions. In the study of Aickin et al. (15) they 
did not see a reaction with the vaccine in cases with positive 
skin puncture test, so they stated that the skin prick test cannot 
predict the allergy that will develop with the vaccine. Nakayama 
et al. (16) reported the reaction after 366 MMR vaccines, in 34 of 
these cases developed anaphylaxis. From 27 of these anaphylaxis 
cases, serum specific IgE could be examined and sp IgE was 
positive against gelatin in 25/27 (93%) cases and it was shown 
that anaphylaxis occurred as a result of gelatin allergy. Upon 
this publication, gelatin has been removed from vaccines in 
Japan since 1998 and allergic reactions have almost disappeared 
after the MMR vaccine (17,18). The British Society of Allergy and 
Clinical Immunology guideline recommends that all children 
with egg allergy be vaccinated in primary health care facilities, 
but the children with anaphylaxis are evaluated by the allergist 
(19,20). 

When we look at the 2018 circular of the Republic of Turkey 
Ministry of Health’s Extended Immunization Program, it says 
“Anaphylactic reaction developing against a vaccine component 
creates definitive contraindications for all vaccines containing 
this substance”. For MMR/Measles vaccines; the same circular 
states that the presence of an anaphylactic or anaphylactoid 
reaction against eggs (egg allergies other than anaphylaxis are 
not prevented) is a definite contraindication for these vaccines 
(21).

When we look at the MMR-II® vaccine package insert of the 
vaccines in our country; it states that if there is an anaphylactic 

or anaphylactoid reaction against eggs (egg allergies other 

than anaphylaxis are not prevented), there are certain 

contraindications (22).

In Priorix® vaccine package insert, it states that individuals 

with a history of anaphylactic, anaphylactoid or other rapidly 

developing reactions after eating eggs may be at increased 

risk for sudden hypersensitivity reactions after vaccination, 

although these types of reactions are very rare. People who have 

experienced anaphylaxis after eating eggs should be vaccinated 

very carefully with the necessary anaphylaxis treatment ready 

for this type of reaction (23).

In 61 cases with egg allergy in our clinic, no allergic reaction 

was observed after vaccination of the MMR, and in accordance 

with other studies, it was observed that the MMR vaccine can be 

safely administered in cases with egg allergy. However, it can be 

seen that anaphylaxis cases that may develop after both MMR 

and other vaccines cannot be prevented only by questioning 

egg allergy. Therefore, it is necessary to observe the cases for 

at least 60 minutes after each vaccination and ensure that 

the healthcare professionals working in the primary health 

care institution are competent to recognize and interfere with 

anaphylaxis (6). 

Limitations of our study; since the data is retrospectively 

collected, there is a child immunology-allergy clinic in our 

center, and the patients who are followed are directed when it 

is time for the vaccination, we think that the vaccination times 

do not reflect the vaccine delays that may occur in our society.

CONCLUSION
In our study, no allergic reaction was observed after the MMR 

vaccine in cases with egg allergy. As suggested in many guides, 

we think that these cases can be vaccinated in primary health 

care facilities. However, in order to avoid delays in vaccination 

of allergic patients and to recognize the anaphylaxis cases that 

may develop after all vaccinations, we think that in-service 

training should be provided to healthcare professionals working 

in primary care institutions. 
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