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Despite the fact that a number of recent studies have shown that measles/
mumps/rubeila vaccine is safe for egg allergic children, many pediatricians
are still concerned about immunization in egg allergic children. In Europe,
a measles vaccine with the Edmoston-Zagreb strain (EZMV) grown in hu-
man fibroblast culture has been developed and recommended for children
with egg allergy. However, some doubt arises on the efficacy of this strain
due to its weak immunogenicity. The aim of this study was to investigate
the immunogenicity of the EZMV in comparison to the measles vaccine
with the Schwarz strain (SWMYV) grown in a chick embryo fibroblast cul-
ture.

Thirty-nine children affected by severe immediate manifestations due to IgE
mediated egg allergy were enrolled. The children received at random the
SWMYV (Morupar, Sclavo) or the EZMYV (Triviraten, Bemna) in one 0.5 mi
subcutaneous injection, and were checked for any immediate allergic reac-
tions in the following 4 hours. Blood samples were taken for the detection of
specific antibody response 5 months after the immunization. In SWMYV sero-
converted children (18/19) the geometric mean antibody titer was 3 times
higher than that observed in EZMV seroconverted children (17/20) (p<0.01).
No allergic reactions occurred following the immunization with the two dif-
ferent vaccines. This data confirms the safety of SWMYV in egg allergic chil-
dren. In addition, the present study provides further data on the lower immu-
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nogenicity of the EZMV in comparison to the SWMV.

The safety of measles vaccination in children with
allergic reactions to egg, using the Schwarz (SW)
strain, (grown in chicken fibroblast), has been
proved by several studies performed in different
countries (1-3). At present more than 1,326 recog-
nized egg allergic children received this vaccine
without reaction (2,3).

Although the American Academy of Pediatrics has
recently reviewed the previous guidelines (4) and
currently recommends that skin tests with the vaccine
must be performed before administration only in indi-
viduals with a history of systemic anaphylaxis after
egg ingestion (5), there are still some concerns about
measles immunization in egg allergic children.

In several European countries, including Italy, be-
sides the measles vaccine with the Schwarz strain
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(SWMYV), another measles vaccine containing the
Edmoston-Zagreb strain (EZMV) (grown in human
diploid cells) is also available on the market. The
lower incidence of fever (6), associated with the Ed-
moston-Zagreb (EZ) strain and the warning about
the use of the SW strain in egg allergic children en-
courages pediatricians to use EZ strain in egg aller-
gic children. On the other hand, it is well known that
the SW strain is more efficient than EZ strain (7-9).

In addition, no data has been reported on both the
immunogenicity and side effects of the EZ strain in
comparison to the SW strain in children with egg al-
lergy.

The aim of this study was to investigate the im-
munogenicity of both the EZ and the SW strains in
children with egg allergy.
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Table 1. Clinical features of the studied children

Measles vaccine p
SCHWARZ ~ EDMOSTON-ZAGREB
STRAIN STRAIN
No. children{%)  No. children {%)

Males 10(53) 14(70) NS
Females 9(47) 6(30) NS
Median age {months) 245{15-72) 245(15-72) NS
Positive skin test to egg 19(i00) 20{100) NS
Positive rast to egg 15(79) 17 (85) NS
Positive challenge test to egg 19(100) 20(100) NS
Symptoms induced by egg

Angioedema and/or urticaria 4(21) 6(30) NS

Asthma and oculorhinitis 6(31) 4(20) NS

Atopic dermatitis 9{48) 10 {50} NS

Material and methods

Thirty-nine children (24 males, 15 females) aged 15
to 72 months (median 24.5 months), attending the
Department of Pediatric Allergy and Immunology
from 1991 to 1994 and who were affected by severe
IgE mediated egg allergy, were enrolled into the
present study. The children had no history of mea-
sles and of measles vaccination.

The clinical features of the enrolied children are
reported in Table 1. There was no significant differ-

ence in the two groups in sex, age, positive skin test

to egg, positive RAST to egg, positive challenge test
to egg and allergic symptoms induced by egg inges-
tion.

The main symptoms reported, following egg in-
gestion, included angioedema and urticaria, atopic
dermatitis, asthma and oculorhinitis. Ten of the thir-
ty-nine (26%) had a history of severe anaphylactic
reactions after egg ingestion, twenty-nine of the
group (74%) had severe atopic dermatitis or asthma
and oculorhinitis.

The children’s history of egg allergy was con-
firmed by a positive challenge test and a positive
skin test and/or RAST to egg. Prick tests to ovoalbu-
min (Sarm, Roma), were positive in 39 (100%) chil-
dren after 20 minutes. Specific IgE antibodies
(Phadebas RAST) to egg (judged positive if higher
than 0.35 Ul/ml) were present in 31 (79%). To con-
firm egg allergy, an open challenge test was done
under observation and with emergency equipment to
hand as previously reported (10). Reactions were
considered positive when there were objective cuta-
neous, respiratory, or gastrointestinal symptoms
within two hours following the last food challenge.
The main symptoms induced by the challenge tests
were: angioedema and/or urticaria, asthma and ocu-
lorhinitis, atopic dermatitis. All the 39 children
(100%) had positive challenge test: 10/39 (26%) had
anaphylactic reaction, 19/39 (48%) had immediate
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and severe appearance of atopic skin lesions, 10/39
(26%) had immediate and severe asthma and ocu-
lorhinitis.

The children randomly received the SWMV
(Morupar, Biocine Sclavo) or the EZMV (Trivi-
raten, Berna) containing the vaccine in one 0.5 ml
subcutaneous injection, and were checked for any
immediate allergic reactions during the following 4
hours. In addition, the parents recorded other usual
reactions such as fever and/or rash at home (all of
them were interviewed for side effects one month
after the vaccination).

At least 5 months after the immunization, blood
samples were taken from all the 39 children. After
clotting, serum samples were kept frozen at ~20°C
until the test was carried out. Antimeasles antibod-
ies were detected by an ELISA technique, using the
Behring Enzygnost Anti-Masemvirus/IgG Kit.

With this kit the antibody activity is calculated in
terms of mIU/ml from the results in optical density
and with a single dilution point of 1/231.

The “translation” for IU is based on “the interna-
tional standard for antimeasles serum (Ist Interna-
tional Standard Preparation)” of the World Health
Organization.

After manual distribution of samples onto the
sensitized microplates, the ELISA test and the read-
ing of results was performed with an automated Be-
hring ELISA processor 11 (BEP II).

Statistical analysis

The statistical analysis of seroconversion percentages
was evaluated by the Fisher exact test and that of the
geometric mean titer (GMT) values by means of # stu-
dent test for independent samples. X2 test was used to
compare the percentages of reactions (fever and/or
rash) following immunization in the two groups.

Results

The antibody response according to the type of
strain is reported in Table 2: 18/19 and 17/20 chil-
dren immunized respectively with SW and EZ strain
seroconverted (p=0.32).

The GMT resulted 3 times higher in the children
immunized with the SW strain compared to those
immunized with the EZ strain (p<0.01).

No allergic reactions occurred following the im-
munization with the two different vaccines.

No significant differences were reported in the
usual reactions following the immunization accord-
ing to the type of strain (Table 3). In the children im-
munized with the SW strain the usual reactions, in-
cluding fever and attenuated rash occurred seven-
ten days later, were recorded in 7/19 children (37%):
namely fever in 4, attenuated rash in 2, both in 1. In



Table 2. Serological results

Vaccine strain p
Schwarz Edmonston-Zagreb
No. children 19 20
Positive 18 17
% (95% C.L.*) 94.7(74.0-93.9) 86.0(62.1-96.2) 0.32!

Median 2700 770
GMT**(95% CL*)  2444.4(2197.7-27188) 786.8(507.5-12200) <0.012
GMT** ratio {95% C.L.*) 31 1.7-5.7

*C.L.: confidence limits.

**GMT: Geometric mean titer calculated on positive sera.
"Fischer exact test

2tstudent test

the children immunized with the EZ strain the usual
reactions were recorded in 5/20 children (25%): fe-
ver in 4, attenuated rashin 1.

Discussion

The results of the present study show that the immu-
nogenicity of the SW strain evaluated by the specif-
ic antibody titer is significantly higher compared to
the EZ strain (p<0.01). In addition, seroconversion
has been observed in 95% of the SW immunized
children and in 85% of the EZ ones.

This data agrees with previous studies (7-9)
where the EZ strain was mainly used at high, medi-
um and standard doses at an earlier age (4 to 9
months).

However, the evaluation of seroconversion is
strongly conditioned by the distance between vacci-
nation and bleeding and by the exposition to the re-
sidual circulation of the infection. This may explain
the fluctuation of seroconversion results (11-15).
The absence of detectable antibodies does not mean
absence of protection. In fact, in a study (14) the at-
tack rate of measles in children exposed to infection
was lower among EZ vaccinated children with no
detectable antibodies than among unvaccinated sus-
ceptible children (4/12 against 18/22, p=0.008).

There were, however, concerns raised in using
high titre of the EZ strain at 6 months of age be-

Table 3. Usual reactions following immunization according to vaccine strain

VACCINE STRAIN
SCHWARZ EDMONSTON-ZAGREB p
Na. children (%) No. children (%)
Fever 4/18(21) 4/20(20) NS
Attenuated rash 2/18{11) 1/20(5) NS
Fever + Attenuated rash 1/19(5) 0/20(0) NS
Total 7/19(37) 5/20(25) NS

Measles vaccine for egg allergic children

cause this was associated with unexpected and un-
explained higher mortality rates within two years of
life. This procedure has now been discontinued
(16).

This study also shows that immunization was
well tolerated and no “allergic reactions occurred
with the SW strain as well as, with the EZ, thus pro-
viding further data on the safety of SWMYV even in
children with severe egg allergy. Up to now, it has
been reported that a total number of 1,326 egg aller-
gic children who received the SWMYV suffered no
allergic reactions, whereas 43 non egg allergic chil-
dren showed immediate reactions after the immuni-
zation.

This data indicates that SWMYV is safe in egg al-
lergic children and the reported immediate reactions
following the vaccine may be non specific (irritabil-
ity, vomiting, etc.) or due to other vaccine constitu-
ents, such as neomycin, kanamycin, sorbitol and
gelatin (2, 17-20).

We have reported (21) a systemic reaction (severe
dyspnea, rhinoconjunctivitis and lip cyanosis)
which occurred in a 2-year-old boy suffering from
cow’s milk and egg induced atopic dermatitis. Fol-
lowing the measles immunization with the EZMV
which contains lactose, this may trigger allergic
symptoms in children with cow’s milk allergy, due
to contamination with cow’s milk protein.

The usual reactions following measles vaccina-
tion, including fever and attenuated rash, were not
significantly different according to the type of vac-
cine in the present study. This data does not agree
with a previous study (8) which showed that the re-
activity to the SWMYV was significantly higher than
that observed after EZMV. This difference might be
explained by the different method of recording side
effects. The reported incidence of side effects is
higher if it is recorded fifteen days after vaccination,
whereas the reported incidences were lower when
side effects were recorded after one month.

In conclusion, the present study provides further
data on the lower immunogenicity of EZ strain.

In addition, the results confirm the safety of
SWMYV in egg allergic children.

The lower rate of trivial side effects should not pro-
mote the use of vaccines with poor immunogenicity.
Such use may be dangerous in inducing a more se-
vere course of the disease contracted at adult age.
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