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The known about this topic
Vaccination is the most important public health measure for controlling some infectious diseases. Anaphylaxis and allergic reactions following 
vaccination are observed rarely. Problems are observed in vaccination of children with allergy, especially in children in whom egg allergy is 
described.

Contribution of the study
No serious reaction was observed with the measles-mumps-rubella vaccine in children who had egg allergy. Children with egg allergy can 
safely be vaccinated in family health centers in which they are being followed up without taking additional precautions just like other children, 
to prevent delays in vaccination.
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Abstract
Aim: In the presence of food allergies, especially egg allergies, primary 
physicians in Turkey avoid vaccine administration and refer children to 
a hospital setting. We aimed to evaluate children who had allergies or 
suspected allergies and were referred to our Well Child Clinic in a uni-
versity hospital for vaccination.

Material and Methods: Charts of all children referred to our clinic due 
to concerns for allergies in the last two years, were reviewed. Demo-
graphic data, laboratory evaluation and reactions after immunization 
were recorded.

Results: A total of 122 children with or without a confirmed diagnosis of 
allergies were referred by primary physicians. In the history, 50 children 
(43.5%) had reactions with egg, 42 (36.5%) had reactions with multiple 
foods, nine (7.8%) had reactions with milk and seven (6.1%) had reac-
tions with a previous vaccination. The most common reaction was rash 
(n=89, 86.4%). Nine children reported anaphylaxis. Skin testing or serum 
allergen specific IgE measurement revealed that 66 (54.1%) children had 
sensitization to egg white and 25 (20.5%) had sensitization to egg yolk. 
Most children (n=87, 71.9%) were referred for all the 12th-month vaccines, 
and 21 children were referred only for the measles-mumps-rubella vac-
cine (n=21, 17.4%). The median delay time in the administration of the 
measles-mumps-rubella vaccine was 20.0 (interquartile range: 8.7-41.2) 

Öz
Amaç: Besin alerjisi olan çocuklarda, aile hekimleri aşılama uygulamak-
tan kaçınmakta ve çocukları hastanelere yönlendirmektedir. Bu çalış-
mada Çocuk Sağlığı İzlem Polikliniği’mize alerjisi olup, aşılama için 
yönlendirilen çocukları değerlendirmeyi hedefledik.

Gereç ve Yöntemler: Son iki yılda aşı yapılması için yönlendirilen alerjik 
çocukların dosyaları geriye dönük incelendi. Demografik ve laboratuvar 
verilerle, aşı sonrası reaksiyonlar değerlendirildi.

Bulgular: Alerjisi olan ya da alerji şüphesiyle yönlendirilen 122 çocuk 
saptandı. Çocukların 50’sinde (%43,5) yumurta, 42’sinde (%36,5) çoklu 
besinler, dokuzunda (%7,8) süt, yedisinde (%6,1) daha önceki aşılama-
lar, öyküde etmen olarak bildirildi. En sık bildirilen reaksiyon cilt dö-
küntüsüydü (n=89, %86,4). Sadece dokuz çocukta anafilaksi yakınması 
vardı. Cilt testi ve kanda alerjen spesifik IgE ölçümü ile hastaların 
66’sında yumurta beyazı (%54,1) ve 25’inde (%20,5) yumurta sarısına 
duyarlanma saptandı. Çocukların çoğu (n=87, 71,9%) tüm 12. ay aşı-
ları için, 21 (%17,4) çocuk sadece kızamık-kabakulak-kızamıkçık aşısı 
için yönlendirilmişti. Ortanca gecikme süresi kızamık-kabakulak-kı-
zamıkçık aşısı için 20 gündü (8,7-41,2). Bir çocukta aşılamadan birkaç 
saat sonra ortaya çıkan döküntü dışında, diğer çocuklarda reaksiyon 
izlenmedi.

Çıkarımlar: Yumurta alerjisi, aile hekimlerinden yönlendirilen çocuk-
Cont. ➡
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Introduction

Vaccination is the most important public health measure 
in controlling some infectious diseases. Therefore, all 
vaccines included in the Ministry of Health National vac-
cination schedule should be administered to all children 
fully and timely. Sometimes problems may be confront-
ed in the application of the vaccination schedule. One of 
the most common causes leading to these problems is 
a history of allergy. Hypersensitivity reactions caused by 
vaccines may be due to the preservatives included in the 
vaccine or the remnants of the culture media in which 
the vaccine was grown (1). Anaphylaxis following vacci-
nation is a rare reaction, which is reported with a rate of 
0.5–1 in one million doses (2). Death due to anaphylax-
is developing after vaccination has been reported with a 
rate of one in 50 million doses (3). 

Although fatal reactions are very rare, delays are experi-
enced in vaccination in children with a history of aller-
gy. Many family health centers (FHCs) avoid administer-
ing the measles-mumps-rubella (MMR) vaccine, which 
should be administered at the age of one year, especially 
in children who have or are thought to have food aller-
gy, if the responsible nutrient is egg. Studies have shown 
that the MMR vaccine can be adminsitered safely even in 
children who had shown severe hypersensitivity reaction 
against egg (4–8). Therefore, the MMR vaccine can be ad-
ministered even in children with severe egg allergy with-
out performing a skin test priorly and at the full dose at 
one time, in contrast to previous recommendations (9–11). 

Vaccination of children with egg allergy does not need to 
be performed in centers other than the those where other 
routine vaccines are administered, and taking addition-
al precautions is not necessary (11). However, different 
applications are observed for these patients most of the 
time. Children with egg allergy are referred by FHCs to 
tertiary care health institutions where allergy centers are 
available for MMR vaccination. This leads to unnecessary 
delays in vaccination, an increase in workload in tertiary 
care health institutions for a healthcare service that can 
safely be performed in a primary care setting, economic 
loss due to the use of skin prick test (SPT) or allergen-spe-
cific immunoglobulin (Ig)-E measurements, and an in-

crease in concerns about vaccination in families.

In this study, because of differences in clinical application 
related to vaccination observed in practice in children 
with allergy, we aimed to report the clinical findings, lab-
oratory results, and reactions observed following vaccina-
tion in children who were not vaccinated and referred by 
FHCs to our Well Child Outpatient Clinic because they 
had a history of allergy.

Material and Methods
The files of patients who had a history of food allergy or 
described suspicious allergic symptoms with unknown 
cause, and therefore were referred to our Well Child Fol-
low-up Outpatient Clinic without administering vacci-
nation by FHC between September 2016 and September 
2018, and patients who were followed up with a diag-
nosis of food allergy by the Division of Pediatric Aller-
gy and referred to our outpatient clinic for vaccination 
were screened retrospectively. Ethics committee approv-
al was obtained from our university’s committee (Date: 
05.10.2018, Number: 09.2018.657). Informed consent was 
not obtained because the study, which was planned and 
performed in accordance with the Helsinki Declaration, 
was conducted retrospectively.

Demographic and clinical charcateristics
Socioeconomic data such as age and sex, and data in-
cluding described allergic reactions, responsible allergen 
agent detected in tests, which vaccine the patient was 
referred for, tests performed before vaccination, which 
vaccine was administered, how the vaccine was admin-
istered and reactions following vaccination, were collect-
ed and reviewed. Children who had a suspicious history 
of allergy were evaluated using SPT or allergen-specific 
IgE in blood. If a history of drug use that could affect the 
SPT was present, the drug was discontinued 10 days be-
fore the test. Positive (histamine) controls and negative 
controls (serum saline) were applied on the volar surface 
of the forearm with milk, egg white, and egg yolk. The 
reaction was evaluated 15 minutes later and enduration 
of ≥3 mm in comparison with the negative control was 
considered a significant reaction. Food allergen-specific 
IgE was specified using the radioallergosorbent (RAST) 
test. In patients, in whom reaction with vaccination was 

days. No reaction was observed except for one child reporting a slight 
rash several hours after vaccination.

Conclusion: Egg allergy was the most common barrier of vaccine ad-
ministration in children referred from family physicians. Given the 
absence of any reactions, we support the administration of the mea-
sles-mumps-rubella vaccine in primary care settings to prevent delays 
in national vaccine schedule.

Keywords: Allergy, children, egg, immunization, measles-mumps-rubella

ların aşılamasında en yaygın engel olarak bulundu. Yumurta ile cid-
di reaksiyon tanımlayan çocuklarda dahi aşılama sonrası reaksiyon 
izlenmemiştir. Ciddi reaksiyon olmadığı düşünüldüğünde, ulusal aşı 
takviminde gecikmelerin önlenmesi için, kızamık-kabakulak-kıza-
mıkçık aşısının aile hekimlerince uygulanmasında sakınca gözlenme-
miştir.

Anahtar sözcükler: Alerji, aşılama, çocuk, kızamık-kabakulak-kızamıkçık, 
yumurta
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described, an SPT with the vaccine was performed before 
vaccination.

Statistical Analysis 
Analysis of the data was performed using the Statistical 
Package for the Social Sciences package program 20.0 
(SPSS Inc., Armonk, NY: IBM Corp.). Among the descrip-
tive statistics, continuous variables are expressed as medi-
an and interquartile range (IQR). Frequency analyses are 
expressed as number (n) and frequency (%). 

Results
A total of 122 children with a previous history of allergy 
and referred to our outpatient clinic for vaccination were 
evaluated. The patients’ demographic and clinical charac-
teristics are shown in Table 1. The most common allergic 
symptom described by the families was skin findings such 
as erythema or rash (n=89, 86.4%), a history of anaphylaxis 
was found only in nine patients (n=9, 8.7%). According to 
the descriptions of the families, egg was the most com-
mon responsible factor that caused hypersensitivity (n=50, 
43.5%). Among the patients who described anaphylaxis, the 
responsible factor was specified as egg in four patients, vac-
cine in two patients (MMR in one patient, second-month 
vaccines in one patient), and milk in three patients.

The factors found in patients in whom the responsible 
allergen was searched for by performing laboratory tests 
are shown in Figure 1. In some patients, both SPT was 
performed and allergen-specific IgE was tested in blood, 
whereas one of the two methods was preferred in some 
others. Accordingly, laboratory tests revealed milk aller-
gy in 27 patients (22.1%), egg white allergy was found in 
66 patients (54.1%), and egg yolk allergy was found in 25 
patients (20.5%). In 30 patients (29.4%), multiple factors 
were found as allergens in the tests. No allergen could be 
detected in the tests of thirty patients.

An SPT with the vaccine was performed before vacci-
nation in 12 patients [MMR in seven patients, pneumo-
coccus and combination vaccine (pentavalent) in five 
patients] and no reaction was observed. All 12th-month 
vaccines were administered in a great portion of the pa-
tients (n=87, 71.9%), and only MMR vaccine was adminis-
tered to 21 (17.4%) patients, MMR and varicella vaccines 
were administered to five (4.1%) patients, MMR and con-
jugated pneumococcus vaccine (CPV) were administered 
to two (1.7%) patients, and various childhood vaccines 
were administered to the other patients. Vaccines were 
administered with incrementing doses (1/10 and 9/10) in 
divided doses in six patients. For MMR, which was the 
most commonly administered vaccine, the median delay 
time compared with normal was 20 days (IQR: 8.75–41.25, 

minimum: 0 days, maximum: 505 days). No severe aller-
gic reaction was observed following vaccination in any 
patients. A mild eruption was reported a few hours after 
administration of MMR vaccine in one patient who was 
described by the family as having eruption with egg.

In our study, SPTs with the accused vaccines were per-
formed in two children who were referred with a suspi-
cion of anaphylaxis following vaccination. No reaction 
was observed following SPTs in any patients. Subse-
quently, the vaccine was administered to these patients 
in divided doses (10% of the vaccine was administered 
primarily, and 90% of the vaccine was administered half 
an hour later).

Table 1. The patients’ demographic and clinical character-
istics

Clinical and demographic characteristics n %
Female 52 42.6
Male 70 57.4
Age at the time of diagnosis, 
median (IQR), (months) 12 (12–13)
Allergic complaint described
 Skin symptoms 89 86.4
 Gastrointestinal tract symptoms 24 23.3
 Anaphylaxis 9 8.7
Responsible factors according 
to family report
 Only egg 50 43.5
 Reaction to multiple foods 42 36.5
 Only milk 9 7.8
 Vaccine 7 6.1
 Drug 1 0.9
 Unknown 6 5.2

IQR: Interquartile range. Gastrointestinal tract findings were 
described by the families as vomiting, diarrhea, bloody stool or 
mucus in the stool

Egg yolk-specific IgE

Egg white-specific IgE

Egg yolk SPT 

Egg white SPT 

Milk-specific IgE

Milk SPT
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Figure 1. Allergens detected in the patients in whom labo-
ratory test was performed

 SPT: Skin prick test, numbers (n) express the number of pa-
tients
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Discussion
Vaccination is one of the most efficient interventions for 
the prevention of contagious diseases in the communi-
ty. Therefore, all children should be enabled to reach this 
service without delay. In recent years, the anti-vaccination 
movement has been proliferating in our country as well 
as throughout the world (12). Healthcare workers should 
have correct knowledge about vaccines and inform fam-
ilies correctly to counter the anti-vaccination movement. 
In our study, it was observed that vaccines could be safely 
administered to children with a history of allergy. No re-
action following MMR vaccination was observed in chil-
dren with egg allergy, which is one of the issues that lead 
to confusion, and even in children with a history of egg 
anaphylaxis. In light of these findings, MMR vaccination 
should be prevented from becoming a source of anxiety 
for families that have children with egg allergy.

Milk and egg allergies are the most common food allergies 
observed in children aged between 0 and 5 years in Turkey. 
Considering the prevalence, referral of families to hospi-
tals outside FHCs for MMR vaccination of all children with 
egg allergy or request of evaluation by an allergist would 
cause an unnecessary workload and delay in vaccination. 
In our study, a history of anaphylaxis was present only 
in 8.9% of patients who were referred to our center. The 
remaining patients had been referred because of mild al-
lergic symptoms. In addition, the diagnosis of egg allergy 
was not clear in a significant portion of these patients, and 
vaccination was delayed and the child was referred to an 
allergist only because of suspicion. In a study conducted 
by Ainsworth et al., (13) specific IgE measurement or SPT 
was priorly performed in terms of egg allergy in only 29% 
of the children who were referred to hospital for MMR 
vaccination. In case of clinical suspicion, evaluation by pe-
diatric allergists is needed to clarify the diagnosis of food 
allergy. However, there is no need for delaying vaccination 
or administering vaccine in the hospital setting. The MMR 
vaccine contains live attenuated measles, mumps, and ru-
bella viruses. It is grown in cultures of chicken embryo 
fibroblasts. Therefore, it contains only a negligible level 
of ovalbumin, which is egg white protein (0–1 ng/mL). In 
light of this information, our study also showed that chil-
dren with egg yolk reaction or hypersensitivity were also 
referred for further evaluation in the same context, and 
vaccinations were delayed, although they had no increased 
risk in terms of a vaccine reaction. In previous studies, skin 
test with a vaccine (5, 8) was recommended before MMR 
vaccination in children with egg allergy, but currently, this 
is abandoned. The MMR vaccine can be administered to 
children with egg allergy by taking routine precautions, 
even if there is a history of anaphylaxis, and there is no 
need to perform a skin test before vaccination (2, 4, 7, 10).

It has been predicted that vaccination against measles 
throughout the world prevented 21.2 million deaths be-
tween 2000 and 2017 (14). In Turkey, the prevalence of 
measles shows a wavy course; no case was reported in 
2008, 7405 cases were reported in 2013, nine cases were 
reported in 2016 and 716 cases were reported in 2018 (15). 
Increases in the number of cases are in parallel with the 
changes in vaccination rates (Fig. 2). The number of vac-
cine refusals reached 23 000 by 2018. The possibility of 
epidemic increases in case the number of anti-vaxxers 
reaches 50 000 (12). Considering that anti-vaccine move-
ment is proliferating also in Turkey, delays because of a 
cause that is not a real contraindication such as egg aller-
gy in MMR vaccination have put unvaccinated children in 
jeopardy. Being allergic to neomycin or gelatin, pregnan-
cy, and immunosupression are among the real contrain-
dications for the MMR vaccine (16, 17). Egg allergy is not 
among the contraindications for this vaccine. Anaphylax-
is following vaccination has been rarely reported (one in 
1.8–14.4 million doses), and it was shown that it occurred 
against the other components of the vaccine (gelatin or 
neomycin) rather than egg (17–20). Independent of a his-
tory of egg allergy or anaphylaxis, healthcare personnel 
and equipment competent to perform intervention when 
anaphylaxis develops, should be available at the time of all 
vaccinations (21).

In the extended immunization program circular issued 
by the Ministry of Health in 2008, anaphylactic or ana-
phylactoid reactions against egg were specified among 
the definite contraindications for the MMR vaccine, but 
it was emphasized that egg allergies excluding anaphy-
laxis did not constitute an obstacle for vaccination (22). 
According to the American Academy of Pediatrics (AAP) 

Figure 2. Number of cases of measles reported in Turkey by 
years

 World Health Organization http://apps.who.int/immuni-
zation_monitoring/globalsummary/incidences?c=TUR) 
and annual MMR vaccination rate (Health statistics annual 
2017 https://dosyasb.saglik.gov.tr/Eklenti/31096,turkcesiy-
dijiv1pdf.pdf?0
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Infectious Diseases Committee, the MMR vaccine can be 
administered to children with egg allergy without taking 
any special precautions, even if they report a history of 
severe allergic reactions, because the risk of anaphylaxis 
is very low following vaccination (9). Skin test with the 
vaccine before vaccination may not predict allergic reac-
tion against the vaccine, and most hypersensitivity reac-
tions following the MMR vaccine are observed against 
other components of the vaccine such as gelatin, rather 
than against egg protein (9, 10). According to the recom-
mendation of the British Society for Allergy and Clini-
cal Immunology, all children with egg allergy should be 
immunized with the MMR vaccine routinely by family 
physicians and this information should be transmitted to 
families at the time of diagnosis. Allergists should be con-
sulted only if anaphylaxis following vaccination has been 
reported (23). However, anaphylaxis with egg is not an 
absolute contraindication for MMR vaccination in these 
resources, in contrast to the Ministry of Health circular 
(9, 10, 23). In our country, these data and recent studies 
should be considered when updating the Ministry of 
Health’s vaccination recommendations.

Studies have shown that children with egg allergy are fre-
quently referred to higher level centers for MMR vacci-
nations by family physicians (11, 13). In a study conducted 
by Cronin et al. (11), the authors reported that 69.5% of 
the patients referred for vaccination to their center were 
referred for MMR vaccination. In addition to egg aller-
gy, being allergic to other foods, antibiotic allergies, ec-
zema, the presence of family history of vaccine reaction, 
and nonspecific reactions against vaccines, are among 
the reasons of referral of patients referred for mea-
sles-mumps-rubella vaccination. However, mild minor 
reactions in the form of eruptions were observed in only 
six of 310 patients who were administered MMR vaccines 
(11). Allergy to foods other than egg also emerged as a 
reason for the referral of patients to hospital for MMR 
vaccination in other studies (13). Similarly, in our study, 
administration of MMR was avoided in FHCs because 
families reported reaction with foods other than egg or 
just reported suspicion of a reaction. In a study conduct-
ed by Goodyear-Smith et al. (24), the family physicians of 
children who were attempted to be referred to a special 
immunization clinic because they had egg allergy were 
informed that MMR vaccination was not disadvanta-
geous, it was recommended that the vaccines of these 
children should be administered in primary healthcare 
centers, and no reactions were observed in any of the chil-
dren. However, a delay in vaccination was experienced in 
69% of the patients. In a study by Ainsworth et al. (13), no 
severe reaction was observed following vaccination ad-
ministered at hospital setting in any of 110 children who 

were referred to hospital by family physicians for MMR 
vaccination, but it was observed that the primary dose 
was delayed more than 30 days in 81% of children. In our 
country, actualizing an appropriate referral system and 
continuous education of primary healthcare workers will 
provide a reduction in the number of inappropriate refer-
rals and unnecessary use of resources. In addition, unnec-
essary delays in vaccination can be prevented by accurate-
ly informing primary care physicians who are primarily 
responsible for appropriate vaccination. In this study, the 
median delay time in MMR vaccination was found as 20 
days and the reason for the delay time not to be very long 
was the fact that these children were rapidly evaluated in 
our center and their vaccinations were prioritized.

One of the results found in our study was that the other 
12th-month vaccines (conjugated pneumococcus, Varicel-
la) administered in association with MMR vaccine were 
also not administered and delayed, despite not contain-
ing egg antigen. As a result, children were put under risk 
in terms of infectious diseases that could be prevented 
through vaccination. Considering that even vaccines con-
taining egg protein do not lead to severe systemic reac-
tions, avoiding the 12th-month vaccines that should be ad-
ministered in association with the MMR vaccine and do 
not contain egg protein has no scientific basis. This may 
result from insufficient knowledge of primary healthcare 
workers about vaccination or their safety hesitations.

It is not possible to predict the possibility of developing a 
severe allergic reaction to any vaccine. However, a patient 
who shows a severe allergic reaction to a specific vaccine is 
under risk at subsequent vaccinations with the same vac-
cine. In our study, one patient was referred to us following 
MMR vaccination and one patient was referred following 
the second-month vaccination with suspicion of anaphy-
laxis. Because of deficient documentation, it may not be 
possible to determine if these patients presenting in this 
way meet anaphylaxis criteria (25). Non-specific systemic 
reactions such as vasovagal reaction, fever, generalized 
skin eruption, malaise, muscle pain, diarrhea, and synco-
pe following vaccination are considered as anaphylaxis, 
and patients are erroneously stigmatized as being “aller-
gic to vaccines” (21). In our study, the SPT was performed 
with the accused vaccines and found to be negative in two 
children who were referred with a suspicion of anaphy-
laxis following vaccination; vaccination was performed in 
divided doses without any problems. The sensitivity and 
specificity of skin tests performed with vaccines are not 
clear and may not always predict post-vaccination reac-
tion, but these tests are recommended because they give 
information related to sensitization (21). Vaccination with 
a less allergenic vaccine (if available) is recommended for 
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children whose SPTs result in a reaction and who have 
a history of anaphylaxis with vaccine. If this is not pos-
sible, vaccination with gradually increasing doses with 
15–30-minute intervals under conditions allowing emer-
gency action if anaphylaxis develops, and subsequent ob-
servation for at least 30 minutes is recommended (10, 21).

In conclusion, no severe adverse events following vacci-
nation were observed in any of the patients whose vacci-
nations were not performed by primary healthcare physi-
cians because of a suspicion of allergy and were referred 
to us. As the possibility of observing severe hypersensi-
tivity following vaccination is very low, immunization of 
these children without delay will prevent families’ con-
cerns about vaccination. It is not considered harmful to 
administer MMR vaccine to children who have egg al-
lergy or are suspected of having egg allergy at primary 
healthcare institutions. It should be targeted to inform 
primary care healthcare workers who are responsible 
for vaccination about this issue. If anaphylaxis following 
vaccination is suspected and vaccination with the same 
vaccine should be administered, it would be appropriate 
to administer the vaccine after evaluation by an allergist. 
Ensuring available personnel and equipment compe-
tent to intervene for anaphylaxis during all vaccinations 
should not be ignored.
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ve/veya Yorum - H.E.B., P.B., E.K.A.; Literatür Taraması - 
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tirel İnceleme - P.B., E.K.A., S.B., A.K., A.Ö.

Çıkar Çatışması: Yazarlar çıkar çatışması bildirmemişlerdir.

Mali Destek: Yazarlar bu çalışma için mali destek alma-
dıklarını beyan etmişlerdir.
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