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a b s t r a c t

A cross-sectional survey of Italian pediatricians and pediatric residents was carried out between 15
September and 18 October 2008 in order to evaluate their knowledge concerning the administration
of vaccines to children with suspected or proved allergies. Of the 750 physicians who accepted to par-
ticipate (620 pediatricians and 130 residents), 630 (84.0%; 407 females; mean age 43.5 ± 11.2 years)
returned completed questionnaires: 268 primary care pediatricians (42.5%), 244 hospital pediatricians
eywords:
llergic patients
llergy
hildren
revention

(38.8%), and 118 pediatric residents (18.7%). Knowledge concerning the vaccination of children with sus-
pected or proved allergies was far from optimal, with the poorest knowledge being shown by the pediatric
residents and no difference between the primary care and hospital pediatricians. Since pediatricians are
the main parents’ advisors regarding vaccinations, these results indicate an urgent need for educational
programmes (especially for residents) and evidence-based guidelines concerning vaccinations in children

aller
afety
accination

with suspected or proved

. Introduction

The administration of vaccines to infants and children has had
n extraordinarily beneficial impact on public health by reducing
orbidity, mortality and the social and economic burden associ-

ted with a number of common infectious diseases [1]. However,
espite these benefits, the use of vaccines is frequently debated and
pposed by a substantial number of parents and misguided experts
ecause they think that negative aspects (mainly adverse events)
ignificantly outweigh the advantages [2]. Furthermore, putative
accine safety issues are frequently reported in the media and sci-
ntific literature, whereas there are few reviews of the benefits

1].

The primary care pediatricians who usually take care of children
ave the greatest influence over parental decisions regarding the
cceptance or refusal of vaccines [3,4]. Benin et al. found that trust

∗ Corresponding author. Tel.: +39 02 55032203, fax: +39 02 50320206.
E-mail address: Susanna.esposito@unimi.it (S. Esposito).

264-410X/$ – see front matter © 2010 Elsevier Ltd. All rights reserved.
oi:10.1016/j.vaccine.2010.07.088
gies.
© 2010 Elsevier Ltd. All rights reserved.

or a lack of trust, and relationships with a pediatrician or another
influential person, are pivotal in the decision-making of new moth-
ers [3]. However, communicating the risks and benefits of vaccines
does not always meet parents’ needs because a number of pediatri-
cians do not accept patients whose parents refuse vaccination, and
pediatricians’ knowledge of infant vaccination recommendations
is generally quite poor [5]. Various studies have clearly demon-
strated that, particularly when new vaccines are included in the
immunization schedules recommended by health authorities, pedi-
atricians do not always know the schedules themselves or the
related contraindications and this may contribute towards increas-
ing the number of missed opportunities to immunize [6–11].

The parents who oppose vaccines or refuse vaccinations fre-
quently do so because they fear adverse events, including allergic
reactions, although post-vaccination allergic reactions are very rare

[12–16]: an analysis of spontaneously reported suspected adverse
drug reactions after the administration of 15 marketed vaccines
from 1994 to 1998 found that only one case was reported per
450,000 sold vaccine doses [12]. The risk of anaphylaxis and poten-
tially life-threatening events after the vaccination of children and

dx.doi.org/10.1016/j.vaccine.2010.07.088
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine
mailto:Susanna.esposito@unimi.it
dx.doi.org/10.1016/j.vaccine.2010.07.088
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national current practice, only a minority of the physicians usually
administered vaccinations and used allergy tests in their routine
practice, but these habits were significantly less common among
the pediatric residents (p < 0.05).

Table 1
General characteristics of the surveyed physicians.

Characteristics Primary care
pediatricians
(n = 268)

Hospital
pediatricians
(n = 244)

Pediatric
residents
(n = 118)

Gender, No. (%)
Females 176 (65.7) 149 (61.1) 82 (69.5)
Males 92 (34.3) 95 (38.9) 36 (30.5)

Age, years
Mean ± SD 50.6 ± 9.63 44.5 ± 9.74 28.7 ± 4.36*

Vaccinations administered 88 (32.8) 69 (28.3) 10 (8.5)*
570 S. Esposito et al. / Vac

dolescents is also extremely low [12–16], and there is no evidence
f an increased risk of adverse reactions in patients who are aller-
ic to substances not included in vaccines [13,17,18]. The adequate
nowledge of the pediatrician concerning true and false contraindi-
ations to vaccines has a major role in the advice given to parents
f allergic children [5,6].

No data are available concerning pediatrician’s knowledge of
accines’ recommendations for allergic patients, or the informa-
ion the pediatricians can give to parents who fear adverse events
hen vaccines are given to their atopic children. As such data
ay be important in defining educational programmes capable

f increasing vaccination coverage, the aim of this study was to
ssess knowledge of vaccines’ recommendations for children with
uspected or proved allergy with different clinical presentations
nd variously severe diseases among different categories of Italian
ediatricians. Special emphasis was placed on the use of measles,
umps and rubella (MMR) and influenza vaccinations in children
ith egg allergy because of the extensive published literature and

hanges in current knowledge [19–25].

. Patients and methods

.1. Study design

A cross-sectional survey of Italian pediatricians and pediatric
esidents was carried out between 15 September and 18 October
008 in order to evaluate their attitudes and behaviour concern-

ng the administration of vaccines to allergic children. The sample
ncluded representatives from the two different categories of pedi-
tricians operating in Italy (primary care pediatricians who only
ake care of children in the community, and exclusively hospital
ediatricians) and a representative group of post-graduate physi-
ians studying to become specialist pediatricians.

The study was approved by the Ethics Committee of the Univer-
ity of Milan, Italy, and informed consent was obtained from all of
he participants before study entry.

.2. Study population

All of the pediatricians and pediatric residents duly registered
t the Annual Congress of the Italian Society of Pediatrics held in
enoa, Italy, on 15–18 October 2008 were considered theoreti-
ally eligible for enrolment; this Congress is usually attended by
bout 20–25% of all Italian pediatricians and a similar proportion
f pediatric residents. They were all sent an e-mail 30 days before
he beginning of the meeting in which they were asked whether
hey would be willing to respond to a brief questionnaire regarding
accines and vaccination practices during the Congress.

Applying the relative prevalence of pediatricians and pedi-
tric residents to a targeted sample size of 800, we calculated
he expected number of responders assuming a response rate of
5–80%, and ascertained that 600 completed questionnaires would
ield a power of 80% with a 5% type 1 error rate to detect a 16%
ifference when comparing dichotomous variables between two
roups of equal size.

In order to compare characteristics of the pediatricians attend-
ng to the Annual Congress with those of all Italian pediatricians
nd to evaluate representativeness of the sample who participated
o the survey, we collected demographic characteristics of pedia-
ricians who returned the questionnaire.
.3. Questionnaire and its administration

A self-administered anonymous questionnaire was distributed
uring the Congress at registration desk to all the participants who
8 (2010) 7569–7575

accepted to participate in the survey (83% of the Conference atten-
dees), together with a stamped envelope addressed to the trained
study researchers (SE, MC). The questionnaire, which had been pre-
pared by a multidisciplinary group of pediatricians (SE, CA, GB,
MLG), epidemiologists (CG, MC), and public health physicians (FG,
GF), was pilot-tested on a convenience sample of primary care pedi-
atricians, hospital pediatricians and pediatric residents in order to
ensure clarity and ease of administration. It included three sections
assessing: (1) the general characteristics of the enrolled physicians;
(2) their knowledge of the conditions requiring special precautions
in the administration of vaccines; (3) and their knowledge of the
use of vaccines in children with documented allergic diseases.

2.4. Statistical analysis

Continuous variables are given as mean values ± standard devi-
ation (SD), and categorical variables as numbers and percentages.
The continuous data were analysed using a two-sided Student’s test
if they were normally distributed (on the basis of the Shapiro–Wilk
statistic) or a two-sided Wilcoxon rank-sum test if they were not.
Categorical data were analysed using contingency table analysis
and the chi-squared or Fisher’s test, as appropriate. The responses
were scored by attributing one point to every correct answer and
zero to every wrong answer. Possible range of score was from 0
(all wrong answers) to 14 (all right answers). Comparisons were
performed between the three groups of physicians: primary care
pediatricians, hospital pediatricians, and pediatric residents. All of
the analyses were two-tailed, and p-values of 0.05 or less were con-
sidered significant. All questionnaires filled in by paediatricians
and pediatric residents, regardless of their attitudes to vaccinate
routinely in their practice, were included in the analyses.

All of the analyses were made using SAS version 9.1 software
(SAS Institute, Cary, NC).

3. Results

Of the 750 physicians willing to participate (320 primary care
pediatricians, 244 hospital pediatricians and 130 residents), 630
(84.0%) returned completed questionnaires (407 females; mean
age 43.5 ± 11.2 years). The response rate was similar in the three
subgroups: 83.7% among primary care pediatricians, 81.3% among
hospital pediatricians, and 82.5% among residents.

Table 1 shows the general characteristics of the respondents,
42.5% of whom were primary care pediatricians, 38.8% hospi-
tal pediatricians, and 18.7% pediatric residents. According to the
routinely, No. (%)
Allergy test used routinely,

No. (%)
85 (31.7) 60 (24.6) 16 (13.5)*

SD, standard deviation. *p < 0.05 vs primary care and hospital pediatricians; there
were no other significant between-group differences.
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Table 2
Knowledge of how to vaccinate children with egg allergy.

Question Primary care pediatricians
(n = 268)

Hospital pediatricians
(n = 244)

Pediatric residents
(n = 118)

Which of these sentences is correct?
MMR vaccine should only be administered to children who have

already started eating eggs without adverse events
33 (12.3) 24 (9.8) 16 (13.5)

In the case of moderate or severe egg allergy, MMR vaccine cannot be
administered

12 (4.4) 10 (4.0) 7 (5.9)

In the case of egg allergy of any type, MMR vaccine should be
administered in hospital under controlled conditions

35 (13.1) 42 (17.2) 33 (27.9)*

MMR vaccine can be administered to children with any type of egg
allergy without taking specific precautions

182 (67.9) 161 (65.9) 46 (38.9)*

I do not know 6 (2.2) 7 (2.9) 16 (13.5)*
Which of these sentences is correct?
In the case of egg allergy, influenza vaccination is not recommended 18 (6.7) 15 (6.1) 8 (6.8)
In the case of egg allergy of any type, influenza vaccination can be given

without precaution using injectable vaccines with a low egg protein content
15 (5.6) 17 (6.9) 7 (5.9)

In the case of moderate to severe egg allergy, the advantages and
benefits of influenza vaccination should be evaluated carefully

184 (68.7) 165 (67.6) 73 (61.8)

Influenza vaccination is dangerous in patients with egg allergy,
regardless of the severity of the allergy

14 (5.2) 14 (5.7) 9 (7.6)

I do not know 37 (13.8) 33 (13.5) 21 (17.8)
How do you vaccinate a child with mild to moderate egg allergy?
I recommend vaccination in hospital and not in normal vaccination

centres
46 (17.2) 39 (15.9) 25 (21.2)

I postpone MMR and influenza vaccines 11 (4.1) 9 (7.6) 1 (0.8)*
I administer MMR vaccine but not influenza vaccination 27 (10.1) 25 (10.2) 11 (9.3)
I administer MMR and influenza vaccines with no precautions 133 (49.6) 124 (50.8) 28 (23.7)*
I ask for an egg protein skin test or egg challenge test and on the basis

of the results I decide what to do
30 (11.1) 25 (10.2) 9 (7.6)

21
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I do not know

ercentages in parentheses. *p < 0.05 vs primary care and hospital pediatricians; the
o each question. The correct answers have been underlined.

Table 2 summarises the data concerning the respondents’
nowledge of vaccination-related problems in children with egg
llergy. The correct answer that MMR vaccine can be adminis-
ered to children with egg allergy of any type without the need
or any specific precautions was given by about 65–68% of primary
are and hospital pediatricians, but fewer than 40% of residents
p < 0.05). Moreover, a very small number of physicians (less than
0% without any between-group differences) correctly indicated
hat influenza vaccine with a very low egg protein content can
e administered without the need for special precautions in the
resence of egg allergy of any type. Finally, about 50% of the
ospital and primary care pediatricians correctly answered that
MR and influenza vaccines can be administered to children
ith mild-moderate egg allergy without the need for precautions,

ut by only about 26% of the residents (p < 0.05). Among resi-
ents, about 37% did not know the correct answer to this last
uestion.

Table 3 shows the data concerning the answers to questions
egarding the vaccination of children with atopic dermatitis or
rticaria. More than 70% of the pediatricians in the two groups
nd about 65% of residents (p < 0.05) correctly said that atopic der-
atitis is not a contraindication for vaccine administration, and

espectively, 50% and 25% (p < 0.05) correctly said that children with
topic dermatitis can receive all of the same vaccines as healthy
hildren. Among residents, about 41% did not know how to vacci-
ate a child with atopic dermatitis. Correctly, a history of urticaria
as not considered a problem for vaccine administration by about

5% of the pediatricians and 35% of the residents (p < 0.05). Only a
inority of the pediatricians and residents correctly said that no

pecific precaution is required in the case of vaccinations adminis-

ered to children experiencing urticaria without anaphylactic shock
fter a previous vaccination. In this case, about 26% of residents did
ot know how to vaccinate the child.

Table 4 shows the responses of the participants to questions
oncerning how to vaccinate subjects with a suspected or known
(7.8) 22 (9.0) 44 (37.3)*

re no other significant between-group differences. Only one answer could be given

allergy to drugs and those receiving steroids. About 70% of the
pediatricians and 55% of the residents (p < 0.05) correctly said that
there is no specific precaution for vaccination in case of a history
of drug allergy without anaphylactic shock, but only a minority
correctly said that no specific precaution is recommended for chil-
dren whose first-degree relatives have a history of anaphylactic
shock, and many declared that they did not know how to man-
age this situation. The answers were similar results in the case of
a family history of anaphylactic shock among relatives not of the
first-degree, with the residents showing less knowledge than the
two groups of pediatricians (p < 0.05). Finally, about 60–65% of the
pediatricians and 45% of the residents (p < 0.05) correctly answered
that vaccinations need to be postponed in children receiving steroid
therapy or prophylaxis only in the case of the administration of a
prednisone-equivalent dose of >2 mg/kg/day.

Table 5 shows the answers to questions about how to vaccinate
children with respiratory allergies. Correctly, allergic rhinitis was
not considered a problem by about 80% of the pediatricians and 55%
of the residents (p < 0.05), and influenza and pneumococcal vac-
cines were identified as being recommendable by, respectively, 70%
and 60% (p < 0.05). Finally, most of the pediatricians and a minority
of the residents (p < 0.05) said that specific precautions need to be
adopted only in the case of severe asthma. About 26% of residents
did not know how to manage vaccinations in asthmatic children.

Table 6 shows the mean scores ± SD associated with an adequate
knowledge of the use of vaccinations in allergic patients. The mean
score of the primary care pediatricians (9.22 ± 3.39) was similar to
that of the hospital pediatricians (9.14 ± 2.66), and both were sig-
nificantly better than those of the residents (7.31 ± 3.45; p < 0.05).
The factors associated with better results were an age ≥45 years,

and the routine administration of vaccinations and routine use of
allergy tests in clinical practice.

No difference by geographical area was observed in the fre-
quency of correct answers given to the different sections as well
as in the mean score obtained in the whole questionnaire.
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Table 3
Knowledge of how to vaccinate children with atopic dermatitis or urticaria.

Question Primary care pediatricians Hospital pediatricians Pediatric residents
(n = 268) (n = 244) (n = 118)

What limitations are recommended for children with atopic dermatitis?
None 201 (75.0) 188 (77.0) 77 (65.3)*
They can be vaccinated only in the absence of active lesions
They can be vaccinated only if they are not using topical steroids 12 (4.5) 14 (5.7) 7 (5.9)
In the case of serious disease, they should be vaccinated in hospital 21 (7.8) 15 (6.1) 7 (5.9)

27 (10.1) 22 (9.0) 15 (12.7)
I do not know 7 (2.6) 5 (2.0) 12 (10.2)
How do you vaccinate a child with atopic dermatitis?
In case of serious disease, I ask for a consultation 24 (8.9) 19 (7.8) 8 (6.8)
I wait until the skin lesions are no longer active 48 (17.9) 36 (14.8) 12 (10.2)
I recommend vaccinations as in healthy children 143 (53.4) 125 (51.2) 30 (25.4)*
I perform a skin test with vaccines before vaccination 5 (1.9) 5 (2.0) 1 (0.8)
If the child also has a history of wheezing, I vaccinate him/her in

hospital and not in normal vaccination centers
27 (10.1) 31 (12.7) 18 (15.3)

I do not know 21 (7.8) 28 (11.5) 49 (41.5)*
What precautions are recommended in children with a history of urticaria?
Vaccinations should always be administered in a hospital and not in

normal vaccination centres
104 (38.8) 96 (39.3) 46 (38.9)

No specific precaution is recommended 119 (44.4) 106 (43.4) 41 (34.7)*
Precautions are required for live attenuated viral vaccines 12 (4.5) 10 (4.1) 4 (3.4)
An antihistamine drug is recommended before vaccination 12 (4.5) 12 (4.9) 8 (6.8)
I do not know 21 (7.8) 20 (8.2) 19 (16.1)*
In the case of urticaria without anaphylactic shock after a vaccination, how should the child’s vaccination schedule be continued?
He/she should always be vaccinated in hospital and not in normal

vaccination centres
140 (52.8) 119 (48.8) 36 (30.5)*

No specific precaution is recommended 53 (19.8) 49 (20.1) 33 (27.9)
A skin test with the vaccines is recommended before administration 5 (1.9) 5 (2.0) 0 (0.0)
Allergic blood examinations are recommended 39 (14.6) 41 (16.8) 18 (15.3)
I do not know 31 (11.6) 30 (12.3) 31 (26.3)

Percentages in parentheses. *p < 0.05 vs primary care and hospital pediatricians; there were no other significant between-group differences. Only one answer could be given
to each question. The correct answers have been underlined.

Table 4
Knowledge of how to vaccinate children with drug allergy.

Question Primary care
pediatricians
(n = 268)

Hospital
pediatricians
(n = 244)

Pediatric
residents
(n = 118)

In the presence of a history of drug allergy without anaphylactic shock, which of the following is correct?
It is always better to vaccinate children in hospital 46 (17.2) 40 (16.4) 24 (20.3)
Children have to be vaccinated in hospital 16 (5.9) 12 (4.9) 7 (5.9)
It is recommended to perform skin test before vaccination 4 (1.5) 4 (1.6) 16 (13.5)*
No specific precaution is recommended 187 (69.7) 178 (72.9) 64 (54.2)*
I do not know 15 (5.6) 10 (3.7) 7 (5.9)
In the presence of a family history of anaphylactic shock in first-degree relatives, how do you manage a child’s vaccination?
I ask for a consultation 20 (7.5) 18 (7.4) 7 (5.9)
I do not recommend any specific precaution 83 (30.9) 77 (31.5) 19 (16.1)*
I recommend a skin test with vaccines before each vaccination 5 (1.9) 4 (1.6) 4 (3.4)
I recommend vaccination in hospital 41 (15.3) 42 (17.2) 16 (13.5)
I do not know 119 (44.4) 103 (42.2) 72 (61.0)*
In the presence of a family history of anaphylactic shock in non first-degree relatives, how do you manage a child’s vaccination?
I ask for a consultation 11 (4.1) 9 (3.7) 2 (1.7)
I do not recommend any specific precaution 142 (52.9) 128 (52.5) 37 (31.4)*
I recommend a skin test with vaccines before each vaccination 3 (1.1) 2 (0.8) 2 (1.7)
I recommend vaccination in hospital 11 (4.1) 9 (3.7) 7 (5.9)
I do not know 101 (37.6) 96 (39.3) 70 (59.3)*
In the case of steroid therapy or prophylaxis, can vaccinations be administered?
It is always better to finish steroid administration 40 (14.9) 35 (14.3) 18 (15.3)
Even in the case of therapy with inhalatory drugs, it is better to

postpone vaccination
16 (5.9) 12 (4.9) 8 (6.7)

In case of therapy with oral steroids, it is always better not to vaccinate
regardless of steroid’s dose

35 (13.1) 31 (11.6) 14 (11.9)

It is recommended to postpone vaccinations in the case of therapy with a
prednisone-equivalent dose of >2 mg/kg/die

168 (62.7) 159 (65.2) 52 (44.1)*

I do not know 9 (3.3) 7 (2.9) 26 (22.0)*

Percentages in parentheses. *p < 0.05 vs primary care and hospital pediatricians; there were no other significant between-group differences. Only one answer could be given
to each question. The correct answers have been underlined.
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Table 5
Knowledge of how to vaccinate children with respiratory allergy.

Question Primary care
pediatricians
(n = 268)

Hospital
pediatricians
(n = 244)

Pediatric
residents
(n = 118)

Which of these sentences is correct in the case of children with allergic rhinitis?
It is better to postpone vaccination if they are receiving prophylaxis with

inhalatory steroids or if they are undergoing desensitization
18 (6.7) 15 (6.1) 24 (20.3)*

It is mandatory to vaccinate them in a season other than that in which their
allergy appears

12 (4.5) 13 (5.3) 7 (5.9)

They can be vaccinated only in the case of mild or moderate allergic rhinitis 12 (4.5) 12 (4.9) 6 (5.1)
They can be vaccinated regardless of prophylaxis with inhalatory steroids,

desensitization, seasonality or the severity of allergic rhinitis
214 (79.9) 195 (79.9) 66 (55.9)*

I do not know 12 (4.5) 10 (4.1) 18 (15.2)*
What vaccinations are recommended for asthmatic children?
The same as for healthy children 31 (11.6) 30 (12.3) 20 (16.9)
Influenza and pneumococcal vaccination 196 (73.1) 170 (69.7) 74 (62.7)
Pneumococcal vaccination 6 (2.2) 7 (2.9) 4 (3.4)
Influenza vaccination in children receiving chronic anti-asthma prophylaxis 31 (11.6) 33 (13.5) 10 (8.5)
I do not know 4 (1.5) 4 (1.6) 10 (8.5)*
How do you manage vaccinations in asthmatic children?
In the case of persistent asthma, I recommend vaccination in hospital and not

in normal asthmatic centres
25 (9.3) 28 (11.5) 25 (21.2)*

I do not recommend any specific precautions except in the case of severe asthma 196 (73.1) 203 (83.1) 46 (38.9)*
I recommend spirometry before each vaccination 1 (0.4) 2 (0.8) 2 (1.7)
I recommend allergic examinations before each vaccination 1 (0.4) 1 (0.8) 2 (1.7)
I evaluate carefully whether the vaccination is really useful 22 (8.2) 23 (9.4) 12 (10.2)
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. Discussion

To the best of our knowledge, this is the only recent study of the
lobal knowledge of pediatricians to the use of vaccines in children
ith suspected or documented allergic problems. Although it was

imited to Italian pediatricians, the data may also be of interest to
xperts living in other countries because they indicate the areas
n which knowledge is likely to be poorer and therefore require
ducational planning. Though participation to the survey was vol-
ntary, demographic characteristics of participating pediatricians
nd pediatric residents were similar to those of the Italian primary

are pediatricians, hospital pediatricians and pediatric residents
6,10].

The overall results indicate that pediatricians’ knowledge of vac-
ination in allergic children is far from optimal, that there are no

able 6
cores showing the factors associated with an adequate knowledge of vaccinations
or allergic patients.

Variable Primary care
pediatricians
(n = 268)

Hospital
pediatricians
(n = 244)

Pediatric
residents
(n = 118)

Age
<45 years 8.62 (2.46)ˆ 8.44 (2.33)ˆ 7.22 (3.43)*

≥45 years 9.22 (3.52) 9.16 (3.10) n.a.
Gender

Males 9.25 (3.19) 9.19 (2.79) 7.44 (3.58)*
Females 9.19 (3.46) 9.09 (2.63) 7.19 (3.31)*

Vaccinations administered routinely
Yes 9.85 (3.41)◦ 9.66 (3.49)◦ 7.70 (2.61)*◦

No 8.46 (3.59) 8.53 (3.73) 6.99 (2.88)
Allergy tests used routinely

Yes 9.76 (3.48)# 9.49 (3.22)# 7.61 (3.18)*#

No 8.52 (3.55) 8.49 (3.16) 6.88 (2.97)

ean values with standard deviations in parentheses. The score was calculated by
iving 1 point for every right answer and zero to every wrong answer; the possible
ange of score was from 0 (all wrong answers) to 14 (all right answers). *p < 0.05
s primary care and hospital pediatricians; ˆp < 0.05 vs age ≥45 years; ◦p < 0.05 vs
accinations not administered routinely; #p < 0.05 vs no allergy tests used routinely.
here were no other significant between-group differences.
12 (4.4) 12 (4.9) 31 (26.3)*

re no other significant between-group differences. Only one answer could be given

differences between primary care and hospital pediatricians, and
that pediatric residents know least.

Although there is no published studies on the time required by
practicing physicians to adopt national and international guide-
lines, analysis of the different aspects of the relationship between
vaccines and allergy make it possible to suggest that the high inci-
dence of wrong answers to the questionnaire is at least partially
due to the fact that the recent rapid and not always homogeneous
changes in international health authority guidelines have caused
some confusion. This seems to be true in the case of the adminis-
tration of MMR and influenza vaccines to children with egg allergy.
It is surprising that so many of the pediatricians and most of the
residents think that a history of egg allergy contraindicates the
administration of MMR vaccine, and that children with moderate
or severe egg allergy should always to be referred to hospital to
receive it under controlled conditions, because all of the currently
available international guidelines clearly state that egg allergy does
not affect its safety because it contains negligible amounts or no egg
protein [19].

Misunderstandings among health professionals concerning the
safety of MMR immunization in children with egg allergy have been
previously reported [20] possibly because experts have reached
total concordance only recently. Until a few years ago, there were
significant differences in the approach to MMR: e.g., the guide-
lines published in 2000 by the British Society of Allergy and Clinical
Immunology said that the only children who need to be vaccinated
in hospital were those with an allergy to eggs in whom previous
exposure had led to cardiorespiratory reactions and those with co-
existing chronic active asthma requiring inhaled steroids or other
prophylaxis [21], whereas their 2007 guidelines said that MMR vac-
cine can be routinely administered to all children with egg allergy
but, as these guidelines were not adequately publicised, many pri-
mary care physicians remained unaware of them [20]. In the United

States, the American Academy of Pediatrics (AAP) and the Advisory
Committee on Immunization Practices (ACIP) stopped considering
egg allergy a contraindication to MMR vaccination in 2003, and
stated that its routine use did not require the use of special pro-
tocols or desensitization procedures [22]. The same is true of Italy,



7 cine 2

w
f
2

c
t
i
e

s
p
i
a
i
r
a
p
a
p

t
w
e
a
I
v
t
M
a
a
i
p
o
o
e
v

t
u
r
t
i
c
L
s
e
[

k
c
c
r

c
i
r

c
e
d
[
w
e
c
w
c

574 S. Esposito et al. / Vac

here the Ministry of Health has included egg allergy among the
alse contraindications to the administration of MMR vaccine since
003 [23].

Another reason for pediatricians’ mistakes is the fact that the
ompanies producing and marketing MMR vaccines regularly state
hat people with a history of anaphylactic, anaphylactoid or other
mmediate reactions to egg ingestion should be vaccinated with
xtreme caution [24,25].

The data concerning influenza vaccine give rise to similar con-
iderations. A substantial number of both hospital and primary care
ediatricians, and most of the residents, proved to know little about

ts administration to children with egg allergy, and this can once
gain be at least partially attributed to differences in health author-
ty guidelines causing doubts in pediatricians’ minds. A number of
ecent studies have shown that influenza vaccines can be safely
dministered to children with egg allergy provided that a split-dose
rotocol is used, even if they have previously suffered an episode of
naphylaxis [26,27]. Moreover, there are case series showing that
ositive skin and intradermal tests do not predict reactivity [28].

However, the authorities in the United States do not include
hese findings in their recommendations and, in the case of children
ho have previously experienced severe anaphylaxis, recommend

valuating the real need for the vaccine or making use of system-
tic testing and a multidose protocol for positive patients [29]. The
talian authorities are even more restrictive because the national
accination plan considers a previous severe anaphylactic reaction
o any vaccine component (including egg) a contraindication [23].

oreover, none of the guidelines prepared in the United States
nd Italy point out that the risk of adverse events related to egg
llergy strictly depends on the amount of egg protein or that there
s no risk of adverse events provided a vaccine with the lowest
rotein content is administered [30]. On the contrary, the amount
f egg protein is considered in the UK, and the British Society
f Allergy and Clinical Immunology suggests that children with
gg allergy should receive a mammalian culture-based influenza
accine [31].

There is no explanation other than a lack of knowledge for
he data regarding vaccinations in children with atopic dermatitis,
rticaria, or respiratory or drug allergies, or in those concomitantly
eceiving steroids. It has long been known that atopic dermati-
is only contraindicates the use smallpox vaccine because of the
ncreased risk of eczema vaccinatum [32]; all of the other vac-
ines can be safely administered to subjects with atopic dermatitis.
esion-free atopic children with a history of urticaria can also be
afely vaccinated because there are no data to support the hypoth-
sis that infant vaccines can increase the risk of allergic disease
33].

The same is true in the case of drug allergies because it is well
nown that all vaccines can be given without any particular pre-
autions unless it is suspected or has been proven that one of the
omponents was responsible for a previous severe anaphylactic
eaction in the child but not in his/her relatives [34].

It is also well known that steroid therapy does not contraindi-
ate vaccination except when high doses are used: in such cases,
t is better to postpone the vaccination if possible – not for safety
easons but in order to ensure adequate immunogenicity [35].

Finally, it is well known that patients with allergic rhinitis
an receive any vaccine without increasing the risk of adverse
vents [36]. Furthermore, although there is no convincing evi-
ence of its efficacy in reducing the risk of a new asthma attack
37], influenza vaccine is universally recommended in subjects

ith asthma [22,29,30] and is not followed by any deleterious side

ffects, including the exacerbation of asthma episodes [38]. Only
hildren with severe asthma at the time of vaccination and those
ho have previously suffered severe anaphylaxis need special pre-

autions, such as a hospital referral.
8 (2010) 7569–7575

The factors associated with an adequate knowledge of vaccina-
tion in allergic patients indicate that there is a need to increase
post-graduate training and clinical practice in this field, as well as
a need to increase the practice of routine vaccination and allergy
testing among pediatricians. In Italy, as in our study population,
only a minority of pediatricians routinely administer vaccine to
children but they represent the main advisor for parents regarding
vaccinations [4,6]. This means that the adequate knowledge of the
pediatricians represents a major issue for giving a correct advice
to parents and for reaching an optimal vaccination coverage. On
the other hand, information and misinformation on vaccination in
allergic children among parents may influence the pediatricians’
behaviour and reduce the use of vaccines in these patients if the
pediatricians are not adequately updated.

This study has some limitations. First of all, despite the pediatri-
cians and pediatric residents registered at the Annual Congress of
the Italian Society of Pediatrics and those who completed our ques-
tionnaire show general characteristics similar to that of the Italian
pediatricians and pediatric residents [6,10], it is possible that pedi-
atricians who were more interested in this issue were more willing
to participate in our survey. In this case, we would overestimated
pediatricians’ knowledge on this topic. Moreover, although we did
not observe geographical differences, the survey was not designed
for detecting such a difference and a larger sample size could be use-
ful for this type of comparison. Furthermore, although we showed
that physicians who administered vaccinations routinely had sig-
nificantly higher scores of those who did not administer them, only
a minority of pediatricians routinely administer vaccinations in
their practice in Italy and a larger sample size is required to ana-
lyze precisely the differences in knowledge among physicians who
administered routinely vaccines and those who did not adminis-
ter them. However, global evaluation of the data collected in this
study suggests that knowledge regarding the use of vaccines in
children with allergic problems is inadequate in Italy and, in most
cases, may lead to parents being given the wrong information and
a consequent reduction in vaccination rates. As childhood vacci-
nation remains an essential part of childhood health and should
not be withheld even from children with previously diagnosed
allergies, it is essential to plan educational programmes capable
of resolving any doubts and offer all children the greatest possible
protection against preventable diseases. As the poorest knowledge
was found among residents, particular attention should be paid
to them. Finally, evidence-based guidelines for allergic should be
drawn up that take into account the specific nature of the individual
allergies and each vaccine’s particular characteristics.
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