
ABSTRACT

Introduction: Since the measles and mumps com-

ponents used in MMR vaccine are grown in cultures

of fibroblast from chick embryos, for a long time

there have been concerns about the presence of egg

protein in the vaccine and the recommendations giv-

en to egg allergic patients.

We include in this paper our clinical experience

vaccinating egg allergic patients with a regular triple

viral vaccine, as well as an immunological study of

each vaccine available in Spain. The aim of this study

was to evaluate the clinical safety of a conventional

MMR vaccine in a population of egg allergic patients

and to determine the presence of egg allergens in a

conventional MMR vaccine and if IgE antibodies

from egg allergic can recognize egg allergens in this

vaccine

Materials and methods: Children 15 months old

with a confirmed diagnosed of egg allergy were in-

cluded.

In all patients, a skin prick test with non diluted

MMR vaccine (Priorix, GSK) was made.

If negative, each patient received a single dose of

measles, mumps, rubella (MMR) vaccine. If positive,

a fractionated injection of the vaccine was made fol-

lowing SEICAP recommendations (2004).

SDS-PAGE immunoblotting was performed with

Priorix vaccine.

Results: A cumulative total of 26 patients with egg

allergy have safely received MMR vaccine in a sin-

gle-dose (after a negative SPT in all cases) at our de-

partment without any reaction.

5 sera of vaccinated patients and 6 control sera of

egg allergic patients (positive oral challenge) were

used to immunolabel the membranes. No positive

bands corresponding to egg proteins were found in

any of the patients.

Conclusion: Negative results found in SPT sup-

port the absence of clinical reaction against the com-

ponents and Immunological studies point that there

is no detectable amount of egg protein in this vac-

cine to produce an IgE mediated reaction. We can

conclude that MMR can be safely administrated in

children allergic to egg.

INTRODUCTION

In Spain, the pediatric vaccination schedule in-

cludes two MMR doses in all children (first one at the

age of 15 months and a second dose at four years

old), except those in whom there is contraindication.

Contraindications include patients with immunodefi-

ciency or immunossupression, resulting from leuke-

mia, lymphoma, generalized malignancy, immune de-

ficiency disease, or immunosuppressive therapy, and
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should not be vaccinated. Never, if there is moder-

ate or severe acute illness, should patients be vacci-

nated until the illness has improved. Receipt of anti-

body-containing blood products may interfere with

seroconversion to MMR vaccination. Vaccine should

be given 2 weeks before or deferred for at least

3 months following administration of an antibody-

containing product1-3.

Since the measles and mumps components used

in MMR vaccine are grown in cultures of fibroblast

from chick embryos, for a long time there have been

concerns about the presence of egg protein in the

vaccine and the recommendations given to egg al-

lergic patients. Different studies have focused on de-

termining the amount of egg proteins in MMR vac-

cines, finding from any proteins, picograms valuation

or between 0.5-1 nanogram of ovalbumin per 0.5 ml

dose4,5. This may be due to different methods used

to measure egg protein or differences between

batches of the vaccine.

Two MMR vaccines are available in Spain: Vacuna

Triple MSD (Sanofi Pasteur MSD) and Priorix (GSK).

Triviraten vaccine (Berna), grown in diploid cells, was

available until 2004 offering an alternative in egg al-

lergic patients. Moruviraten vaccine (Berna Biotech)

is the only available vaccine not grown in chick em-

bryo fibroblasts but doesn’t include a mumps strain.

Some allergy clinics have experience in vaccinat-

ing egg allergic patients using regular MMR vac-

cines. However there has not been an immunological

approach to study the recognition of this vaccine

available in Spain by allergic patients.

The aim of this study was to evaluate the clinical

safety of a conventional MMR vaccine in a population

of egg allergic patients and to determine the pres-

ence of egg allergens in a conventional MMR vac-

cine and if IgE antibodies from egg allergic can rec-

ognize egg allergens in this vaccine.

MATERIALS AND METHODS

Patients

Patients were recruited from a population of chil-

dren referred to our allergy clinic with the suspected

diagnosis of egg allergy (From January 2005 until

May 2006). Those children 15 months old with a con-

firmed diagnosed of egg allergy were included.

Inclusion criteria were: Confirmed egg allergy di-

agnosis by means of skin prick test (positive: wheal

> 3 mm) using commercial extracts of egg white,

yolk, ovoalbumin and ovomucoid (Bial-Aristegui labo-

ratories) and or positive specific IgE antibodies mea-

surement (> 0.35 KU/l) (CAP System Pharmacia

FEIA) to same allergens. Informed consent from par-

ent was obtained.

Exclusion criteria: patients with adrenaline use

contraindicated.

Sera of egg allergic patients were used for the im-

munological study.

Vaccine administration

In all patients, a skin a prick test with non diluted

MMR vaccine (Priorix, GSK) was made. (Histamine,

10 mg/ml, and physiological saline were used as pos-

itive and negative control respectively). If negative,

each patient received a single dose of measles,

mumps, rubella (MMR) vaccine. If positive, a frac-

tionated injection of the vaccine was made according

the SEICAP recommendations (2004)2:

– 0.05 non-diluted

– 0.10 non-diluted

– 0.15 non-diluted

– 0.20 non-diluted

Waiting 20 minutes between every dose

In all cases the vaccine was administered in Aller-

gy Department of Ramon y Cajal Hospital with an ob-

servation period of 30 minutes after the shot.

Immunological study

SDS-PAGE and SDS-PAGE immunoblotting: Prorix

(GSK) Vaccine proteins were separated by Sodium

dodecylsulfate-polyacrylamide gel electrophoresis

(SDS-PAGE) according to the discontinuous method

described by Laemmli in 12.5 % polyacrylamide gel,

with parallel application of a reference standard of

proteins with known molecular masses. 20 g pro-

teins, according to Bradford assay, were applied per

lane. To prepare the samples under reducing condi-

tions, they were dissolved in 0.125 M HCl-Tris buffer,

pH 6.8, and were dissociated with SDS and 5 %

?-mercaptoethanol at 100 °C for 5 min.

After electrophoresis, gels were stained in 0.1 %

Coomassie Brilliant Blue R-250 dissolved in methan-

ol/acetic/distilled water (4: 1: 5).

Separated protein bands by means of electro-

phoresis were transferred to polyvinylidene difluoride

membranes (Immobilon-P, Millipore, Milford, MA).

Immunodetection was performed using a chemilu-

minescent detection reagent (Lumigen PS-3) follow-

ing the manufacturer’s instructions (ECL + Plus

Western blotting detection reagents. Amersham

Pharmacia Biotech, Amersham, UK).
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Membranes were immunolabeled with two dif-

ferent groups of patients. Patients older than

15 months who have not outgrown their egg allergy

(challenge test positive) and patients, included in this

study, who received regular Triple Viral vaccine (Pror-

ix-GSK)

RESULTS

A total number of 26 patients (18 males) were in-

cluded presenting with different symptoms after egg

intake (fig. 1) and different specific IgE levels.

(table 1). All patients have safely received MMR vac-

cine in a single-dose at our Department. None of

them had a positive SPT with the vaccine. Every pa-

tient received a full dose. No immediate or delayed

reaction (neither local nor systemic) was found in any

of the patients.

Five sera of vaccinated patients and 6 control sera

of egg allergic patients (positive oral challenge) were

finally used to immunolabel the membranes. No

binding bands corresponding to egg proteins were

found in any of the patients (fig. 2). In some of the

lanes we obtain a band around 60 KDa that probably

corresponds to human albumin (used in the vaccine).

DISCUSSION

Different vaccines (influenza, measles-mumps-

rubella (MMR), rabies and yellow fever) may contain

egg protein. It is important when evaluating the risk

of reaction to consider both the production methods

of these vaccines and the patient’s clinical history.

While inactivated influenza vaccine, for example, is

grown in the chorioallantoic fluid or ovalbumin of

chick embryos and the allergenicity of these vaccines

varies with methods of preparation (with whole virus

from red cell eluates containing more chick egg pro-

tein than centrifuged or chemically precipitated vac-

cines), the measles component of MMR is grown in

chick fibroblast cultures that do not contain egg anti-

gens. It is very important, if egg allergy is suspect-

ed, to refer the patient to an allergist in order to con-

firm a positive clinical history.

Since many years ago different groups have fo-

cused on the safety of these vaccines in allergic pa-

tients. One of the first reports of MMR vaccine was

in 1963. Kamin et al.6,7 reported the safe administra-

tion of a measles vaccine to 22 children with con-

firmed egg allergy (by food challenge). Another group

reported the safe administration of a measles vac-

cine to a child allergic to eggs.8 During the 1980s,

Miller et al.9 and Greenberg and Birx10 administered

the MMR vaccine to a total of 19 children who were

allergic to eggs without any reported reaction. More

recently, Kemp et al.11 successfully immunized

32 children who were allergic to eggs, without any
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Figure 1.—Clinical manifestations of

patients.
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Table 1

Median (kU/L) Range

Total IgE 40 7-1195

IgE White 3,23 < 0,35-> 100

IgE Yolk 1,98 < 0,35-25,9

IgE OVA 3,90 < 0,35-79

IgE OVM 4,76 < 0,35-76



adverse reactions. Lavi et al.12 safely immunized

90 such children using one dose MMR vaccine. Fi-

nally, investigators from Italy administered the

measles vaccine safely to 23 children with severe

egg allergy confirmed by positive open food chal-

lenges.13 Subsequently, the same group has safely

immunized an additional 60 children with allergy to

eggs.14 Other studies (Fasano et al, Aikin et al and

Freigang et al15-18) had reported adverse reactions,

including anaphylaxis, after MMR administration in

patients allergic to egg proteins but not all of these

patients had a confirmed diagnosis and in some cas-

es other components of the vaccine such as gelatin19

or neomycin have been implicated. Skin testing for

reactions to the vaccine lacks specificity and sensi-

tivity16. Our experience agrees with these previous

studies in not observing any reaction in 26 vaccinated

patients with confirmed diagnosis of IgE mediated

egg allergy.

There are few approaches to determine the pres-

ence of egg allergens in MMR vaccines. Khakoo et

al20 reviewed the evidence for egg as the agent re-

sponsible for allergic reactions to MMR or measles

vaccine, concluding that the amount of ovalbumin in

the vaccine is so small that is highly unlikely that it

could cause reactions in allergic individuals and also

points out that other allergens than egg may be re-

sponsible (neomycin and gelatin) and few reports

have focused on them. We have performed an im-

munological assay with Vacuna Triple MSD (Sanofi

Pasteur MSD) and Priorix (GSK). No binding bands

corresponding to egg proteins were found in any of

the patients.

Negative results found in SPT support the ab-

sence of clinical reaction against components and

immunological studies show that there is no de-

tectable amount of egg protein in this vaccine to pro-

duce an IgE mediated reaction.

In the last two years different Spanish21-27 groups

have reported their experience using MMR vaccine

in egg allergic patients. As a result of these studies,

there has been an immediate change in the recom-

mendations of The Food Allergy Committee of Span-

ish Society of Clinical Immunology and Pediatric Al-

lergy (SEICAP). Since February 2006 the vaccination

of egg allergic patients with any of the two regular

MMR vaccines available is recommended. Only

those patients presenting with anaphylactic reaction

after egg ingestion should be referred to a hospital.

With this immunological study and the previous

clinical experience reported we can conclude that

MMR can be safely administrated in children allergic

to egg.

REFERENCES

1. Comité Asesor de Vacunas de la AEP. Programa de Actual-

ización en Vacunas. In: www.aeped.es

2. Sociedad Espanola de Inmunologia Clinica y Alergia Pediatri-

ca. In: www.seicap.es

3. American Academy of Pediatrics. In: Pickering LK, ed.

2003 Red Book. Report of the Committee on Infectious Dis-

eases. 26.ª ed. Elk Grove Village, IL: American Academy of Pe-

diatrics; 2003.

4. Torres J, Gómez E. Seguridad de la vacunación triple vírica en pa-

cientes con alergia al huevo. An Pediatr (Barc). 2006;64:464-7.

5. Fasano MB, Wood RA, Cooke SK, Sampson HA. Egg hyper-

sensitivity and adverse reactions to measles, mumps and

rubella vaccine. J Pediatr. 1992;120:878-81.

6. Kemp A, Van Asperen P, Mukhi A. Measles immunization in

children with clinical reactions to egg protein. Am J Dis Child.

1990;144:33-5.

Allergol et Immunopathol 2007;35(3):105-9

Cerecedo Carballo I et al.— SAFETY OF MEASLES-MUMPS-RUBELLA VACCINE (MMR) IN PATIENTS ALLERGIC TO EGGS108

Figure 3.—Two groups of patient

sera were used for labelling Im-

munoblot membranes. Left part of

the figure corresponding to vaccinat-

ed patients (lane number 5 corre-

sponds to the only patient included

presenting with anaphylaxis after

egg intake). Right part (lane 1 to 6)

shows egg allergic patients, non tol-

erant, followed at Ramon y Cajal Al-

lergic Clinic. Lace C is negative con-

trol (non atopic patients) and M lane

represents the pattern of molecular

masses.
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