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Abstract

Background Vaccinations are among the commonest
and most successful medical measures. Due to the
drop in the incidence of vaccine-preventable diseases,
rare side effects such as allergic reactions are coming
more to the fore. In addition, vaccinations are often
associated with the rising prevalence of allergic sensi-
tization and allergic disease. The myth that “vaccina-
tions cause allergies” is being circulated. This article
presents the available evidence on the effect of vac-
cinations on the prevalence of atopic manifestations
(sensitization, asthma, allergic rhinitis, food allergy)
and atopic dermatitis. Based on position papers, rec-
ommendations are given on the approach to vaccina-
tions in children with allergic disease and/or atopic
dermatitis as well as on the approach in patients with
anaphylactic reactions to vaccines.

Methods A literature search in PubMed and in the
reference lists of the identified articles was conducted.

Parts of this article were already published in 2014
(Padiatrische Allergologie in Klinik und Praxis 2014;17:11-3).
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Results There is no evidence that vaccinations in-
crease the risk of specific allergic sensitization or the
manifestation of allergic diseases either in high-risk
patients (atopy, positive family history) or in patients
with no family history of atopy. Vaccinations do not
cause allergies! According to experts, atopic children
can be vaccinated under standard conditions without
a mandatory follow-up observation period. Allergy
testing should be performed following allergic reac-
tions to vaccines or vaccine components. Follow-up
vaccinations after anaphylactic reactions to vaccines
or vaccine components should be performed under
monitoring conditions by physicians experienced in
the recognition and treatment of anaphylactic reac-
tions.

Conclusion Standard vaccinations do not increase the
risk for manifesting allergic disease or specific sensi-
tization to environmental allergens. If individual pro-
tection is desired, and taking into account the par-
ticular risks and provisos, children with allergic dis-
ease and anaphylactic reactions to vaccines can also
be vaccinated.

Keywords Allergy - Anaphylaxis - Atopy - Vaccinations -
Side effect

Abbreviations

BCG Bacillus Calmette Guérin (vaccine)

DTP/DTaP Diphtheria, tetanus, and pertussis (vac-
cine); a acellular

EAACI European Academy of Allergy and Clinical
Immunology

GPA German Society for Pediatric Allergology
(Gesellschafft fiir Pédiatrische Allergologie)

HDC Human diploid cell lines

IgE Immunoglobulin E
ISAAC The International Study of Asthma and Al-
lergies in Childhood
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KiGGS Study on the Health of Children and Ado-
lescents in Germany (Studie zur Gesund-
heit von Kindern und Jugendlichen in
Deutschland)

LAIV Live attenuated influenza vaccine

MAS Multicenter allergy study

MMR Measles, mumps, and rubella (vaccine)

0)4% Oral polio vaccine

RR Riva-Rocci blood pressure measurement

SCIT Specific subcutaneous immunotherapy
TBE Tick-borne encephalitis
TIV Trivalent inactivated influenza vaccine

Introduction

Vaccines are among the most effective and cheapest
medical methods to prevent infectious diseases [1]. As
with all medical interventions, adverse side effects are
also seen with vaccines; however, on the whole, these
are rare events. Systematic investigations report an
incidence of 4.8-83 adverse events per 100,000 doses
of vaccine (reviews in [2, 3]). Having said that, these
reactions are generally non-allergic (hypersensitivity)-
mediated local reactions at the vaccination site [4].
In contrast, anaphylactic reactions are extremely rare,
with a reported incidence of 0.3-3 per million doses of
vaccine [5-8]. Anaphylactic reactions are usually seen
in patients with no identifiable risk factors. Previous
anaphylactic reactions, including those to other aller-
gens, and pre-existing uncontrolled bronchial asthma
have been shown to be risk factors for an anaphylactic
reaction to vaccines. While systematic investigations
demonstrate only a slight risk of repeat adverse side
effects following vaccinations, patients with anaphy-
lactic reactions often do not undergo re-vaccination
and not all events are reported, meaning that a reli-
able risk assessment on the basis of epidemiological
data is not feasible [9].

Although the prevalence of vaccine-preventable
diseases has declined as a result of vaccination pro-
grams, awareness of adverse side effects—despite the
rarity of serious anaphylactic reactions—has grown
among physicians as well as patients and parents [10].
This intensifies concerns about possible anaphylaxis
and creates uncertainty as to whether or not to vac-
cinate. As a result, patients are deprived of individual
protection and the vaccination rate drops.

Patients that have experienced anaphylaxis in the
past to vaccine components should be subject to spe-
cial safety measures in the case of further vaccinations
and need to undergo a special allergy work-up prior
to subsequent vaccinations [2, 3, 11-15]. An open and
clearly structured approach to potential allergic reac-
tions following vaccination is important, since adverse
side effects and allergic reactions to vaccines and vac-
cine components are used again and again as an ar-
gument against vaccines [16-18]. There is also often
uncertainty about how patients at increased risk for
developing allergy and/or manifest sensitizations and

allergic disorders should be vaccinated (high-risk pa-
tients). Therefore, this article discusses the diagnos-
tic and therapeutic approach to further vaccinations
in the case of suspected rare severe allergic reaction
(equivalent to Ring and Messmer grade II and higher
[19]) to the vaccine according to the recommenda-
tions of the position papers of the German Society for
Pediatric Allergology (Gesellschaft fiir Padiatrische Al-
lergologie, GPA; [13]) and the European Academy of
Allergy and Clinical Immunology (EAACI; [15]), and
explains the recommended approach in risk patients.

In addition to concerns about adverse side effects
as a result of vaccine administration, there is also con-
cern among patients, parents, and health care person-
nel that the implemented vaccination programs can
promote the development of sensitization and clini-
cally relevant allergies [20]. This view is reinforced by
opinions published on the Internet that are based on
deliberate misinformation and misinterpretations [21,
22]. Therefore, this article also discusses the current
status of knowledge on the effect of vaccines on the
development of specific sensitizations and manifest
allergic diseases.

Effect of vaccines on the development of sensiti-
zations and allergic diseases

The prevalence of atopic diseases has risen worldwide
over the last 30 years [23]. The short time period
in which this development has taken place, together
with epidemiological observations, suggests that the
change in environmental conditions is responsible for
this rise. A modulation of the immune response as
aresult of reduced immune stimulation in early child-
hood—due in part to smaller families, less care in
daycare facilities, less contact with animals, less con-
tact with pathogenic and non-pathogenic micro-or-
ganisms (bacteria, endoparasites), and a general re-
duction in biodiversity—has been postulated as the
cause [24-27]. This observation is referred to as the
“hygiene hypothesis”. A link to vaccinations is reg-
ularly discussed. On the one hand, it could be that
vaccines and the resultant elimination of vaccine-pre-
ventable diseases deprive the immune system of influ-
encing factors that are important to its development.
On the other, antigens contained in vaccines might
stimulate the immune system in a positive manner,
thereby preventing the development of sensitizations
and atopic diseases (reviews in [28, 29]).

The majority of retrospective as well as prospec-
tive epidemiological studies found no increased ef-
fect of vaccines on the prevalence of allergic diseases
[29-39]. Likewise, a multicenter investigation found
no increased risk of specific sensitization and severe
dermatitis among especially high-risk children with
atopic dermatitis and a family history of allergic dis-
eases (2184 children aged 1-2 years; [33]). In that
particular study on high-risk children, the severity of
dermatitis was inversely correlated with the cumula-
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tive number of vaccine doses. A higher cumulative
number of vaccine doses was also associated with
lower specific sensitization and lower prevalence of
bronchial asthma and atopic dermatitis in the Ger-
man multicenter allergy study (MAS) cohort [32]. This
effect for bronchial asthma was still seen at the age
of 20 years in the MAS cohort [40]. The Interna-
tional Study of Asthma and Allergies in Childhood
(ISAAC; Phase 1) also found an inverse relationship
between asthma and immunizations in early child-
hood [34]. Retrospective analysis of data from the
Study on the Health of Children and Adolescents in
Germany (Studie zur Gesundheit von Kindern und
Jugendlichen in Deutschland, KiGGS) revealed that
children fully immunized in the first year of life had
a lower risk of developing allergic rhinitis after the age
of 1 year (adjusted prevalence ratio [aOR] 0.85; 95%
confidence interval [CI] 0.76-0.95). No statistically
significantly increased risk was found for bronchial
asthma or atopic dermatitis [29].

A consideration of the role of specific vaccines in
the mediation of allergies put the pertussis vaccine re-
peatedly in focus, given that transient IgE formation
to vaccine antigens was detected [41]. However, the
follow-up investigation of a prospective vaccine trial
showed no increased prevalence of allergic diseases
at the age of 7 years following pertussis vaccination
[42]. Similarly, a Swedish database analysis found no
increased use of asthma medication at the age of 15
in adolescents vaccinated against pertussis in infancy
[43]. These results are supported by a British retro-
spective analysis [37]. Another retrospective investi-
gation, this time in the Netherlands, showed a risk
reduction for allergic diseases following pertussis vac-
cination [44]. One study showed that measles infec-
tions were associated with fewer allergic symptoms,
but that the vaccination showed neither a positive
nor a negative correlation with allergic symptoms [45].
This lack of either risk-reducing or risk-increasing ef-
fects for the measles vaccine (and the combined MMR
vaccine) has been confirmed in other investigations,
in particular for asthma [32, 46]. A birth cohort in
the Faroe Islands, in contrast, showed a risk reduction
for asthma in MMR-vaccinated children aged 5 years
(odds ratio [OR] 0.33; 95% CI 0.12-0.90), which was
still detected at the age of 13 years (OR 0.22; 95% CI
0.08-0.56). In this cohort, MMR vaccination was not
significantly associated with an increased or a reduced
risk for atopic dermatitis, allergic rhinitis, or the detec-
tion of specific sensitization in skin prick testing [47].
Meta-analyses show that the Bacillus Calmette Guérin
(BCG) vaccine is also not linked to an increased preva-
lence of allergic diseases and that the postulated pos-
itive effects are transient [35, 48]. However, some in-
vestigations have shown an increased risk for allergic
disease following vaccinations. For example, a ret-
rospective study demonstrated an increased rate of
atopic dermatitis following MMR or measles vaccina-
tion [49]. A combined diphtheria and tetanus vaccine

in the first year of life in an Australian cohort was
associated with an increased risk of asthma (relative
risk [RR] 1.76; 95% CI 1.11-2.78) [50]. To summarize
the data, there is no evidence that vaccinations in-
crease the risk of specific allergic sensitization or the
manifestation of allergic diseases either in high-risk
patients (atopy, positive family history) or in patients
with no family history of atopy.

A further subject of discussion is whether delayed
vaccinations or late vaccinations are able to reduce
the risk of allergic disease. A reduced risk for allergic
rhinitis was found in children that received their sec-
ond diphtheria and tetanus vaccine with a 2-month
delay. However, the authors explained this effect by
confounders (e.g., more intercurrent effects in the
group vaccinated late) [51]. A retrospective analy-
sis of 11,531 fully DTP-vaccinated Canadian children
revealed that the risk for asthma was reduced up
to the age of 7 years if there had been a delay in
the administration of the first three doses (low risk
[LR] 0.4; 95% CI 0.2-0.9; [52]). Likewise, a cross-sec-
tional survey (117 infants and young children in the
US; DTP oral polio vaccine [OPV], and MMR (4:3:1
series) at the age of 24 months) showed that these
subjects had fewer visits to a subspecialist following
delayed immunization [53]. In contrast, an investiga-
tion of two preschool cohorts in Great Britain (8 years
apart) showed that delayed vaccination was associ-
ated with higher asthma risk [54]. Spycher et al. also
found that delayed vaccination did not result in a re-
duced risk for allergic diseases [55]. A retrospective
analysis in another British cohort of 29,238 children
aged up to 11 years found no link between vaccina-
tions and physician visits for allergic disease [39]. In
an Australian population-based cohort (HealthNuts,
Melbourne), the delayed administration of diphthe-
ria-tetanus-acellular pertussis (DTaP) showed no in-
creased risk for food allergies (aOR 0.77; 95% CI
0.36-1.62; p=0.49) or specific allergic sensitizations
(aOR 0.66; 95% CI 0.35-1.24; p=0.19). However, a re-
duced incidence of atopic dermatitis and lower drug
use to treat dermatitis emerged as secondary outcome
parameters [56].

To summarize the data, there is no evidence that
the delayed administration of vaccinations results in

Summary

Vaccinations do not promote the development of
specific allergic sensitization to environmental al-
lergens, nor do they promote the development of
allergic disease (asthma, allergic rhinitis, food aller-
gies) and neurodermatitis.

There is no evidence to suggest that the delayed
administration of recommended vaccinations pre-
vents specific allergic sensitization to environmen-
tal allergens and allergic disease (asthma, allergic
rhinitis, food allergies) and neurodermatitis.
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Table 1
from [2])

Allergen source/group
Active vaccine antigen

Possible allergen sources in vaccines. (Modified

Individual factor
Toxoids, toxins
Other vaccine antigen (native, recombinant)

Contamination from Chicken egg
culture media Chicken embryo
Horse serum

Cell components of mice, apes, and dogs
Other impurities Latex
Additives (groups) Additives (active substances)
Antibiotics Neomycin
Kanamycin
Tetracycline
Gentamicin
Streptomycin
Polymyxin B
Amphotericin B
Formaldehyde
Thimerosal

Preservatives

Thimerfonate sodium
2-Phenoxyethanol, PE
Octoxynol
Stabilizers Gelatin
Lactose

Polysorbate 80/20

a higher or lower prevalence or incidence of specific
sensitizations and allergic diseases.

Immunization in atopic children or children with
allergic diseases (asthma, allergic rhinitis, food
allergy, atopic dermatitis)

Systematic prospective investigations that enable an
individual risk assessment or that identify relevant risk
markers are lacking. All practical guidelines recom-
mend the vaccination of atopic children or children
with allergic diseases under standard conditions. In
the case of acute disease, vaccination should be de-
layed until disease resolution. If an underlying dis-
ease is unstable (e.g., uncontrolled asthma), vaccina-
tion should be considered on a case-by-case basis. As
a first step, the disease should be stabilized if possi-
ble. In the case of on-going subcutaneous allergen-
specific immunotherapy (SCIT), vaccinations should
be carried out at the midpoint of the maintenance
phase with the greatest possible interval between in-
dividual SCIT injections [13].

Immunization in children with known allergy to
vaccine ingredients

Allergens in vaccines can include the vaccine antigen
itself, additives such as stabilizers and preservatives,
as well as contamination during the production pro-

Table 2  Approach in rare allergies to defined vaccine
components. (From [13])2

Vaccine com-
ponent

Latex If there is a history of anaphylaxis following contact
with latex allergens, a preparation without latex in the
stopper should be used. If latex-free stoppers are not
available, the vial stopper should be removed prior to
drawing the vaccine. Following vaccination, the patient
should be monitored for at least 30 min; the possibility
for immediate and appropriate anaphylaxis treatment
must be ensured. Patients with latex contact allergy can
undergo regular vaccination

Procedure

Cow’s milk
allergy
(traces of
casein)

The relevance of traces of casein in the culture medium
in the production of vaccines to diphtheria, tetanus, and
pertussis in terms of risk is unknown

In the case of manifest cow’s milk allergy with respi-
ratory/circulatory symptoms, a non-fractional vaccine
followed by at least 30 min monitoring is recommended

Contact dermatitis to antibiotics contained in vaccines is
not a contraindication. Vaccination is performed under
standard conditions

Antibiotics

Yeasts Residual yeast protein in hepatitis B and papilloma virus
vaccines can pose an increased risk of allergic reac-

tion to vaccine in patients allergically sensitized to Sac-
charomyces cerevisiae and clinically manifest allergy

to baker’s or brewer’s yeast. Following an individual
risk—benefit assessment, fractional vaccination can be
used as in the procedure described for yellow fever vacci-
nation

In the case of contact sensitization without manifest clin-
ical symptoms, vaccination is performed under standard
conditions. In the case of manifest contact dermatitis,

a vaccine that does not contain thimerosal should be
used if possible

Thimerosal

In the case of contact sensitization without manifest
clinical symptoms, vaccination is performed under stan-
dard conditions. In the case of contact dermatitis or the
appearance of aluminum cysts or granulomas, a vac-
cine that does not contain aluminum should be used if
possible

Phenoxyethanol In the case of contact sensitization without manifest clin-
ical symptoms, vaccination is performed under standard
conditions. In the case of manifest contact dermatitis,

a vaccine that does not contain phenoxyethanol should
be used in the future if possible

Aluminum

an the case of allergies to vaccine components, the possibility for immedi-
ate and appropriate anaphylaxis treatment must be ensured

cess (Table 1; [2]). The most frequently described
causal allergens in allergic vaccine reaction include
chicken protein and, in the past, gelatin [57]. Using
a gelatin-free vaccine is recommended in the case of
clinically manifest allergy to gelatin. If this is not pos-
sible, one can follow the procedure described for yel-
low fever vaccination (see below) following an individ-
ual risk-benefit assessment. Allergies to other com-
ponents such as latex, traces of casein (cow milk al-
lergy), antibiotics, yeasts, thimerosal, aluminum, and
phenoxyethanol are much rarer (Table 2 provides an
overview of the approach in the case of these potential
allergens (from [13])).

Chicken protein is an important causal allergen,
since viruses in some widely used vaccines are cul-
tured in a chicken fibroblast cell culture, while other
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vaccines are produced using incubated chicken eggs.
Vaccines with viruses cultured in chicken fibroblast
cell cultures (MMR, rabies, tick-borne encephalitis
[TBE]) contain at least traces of chicken protein (in
the nanogram range). Various studies have shown that
children with a known history of chicken protein al-
lergy can be vaccinated against measles, mumps, and
rubella [58, 59]. Chicken protein allergy is no longer
listed as a contraindication for this vaccine in inter-
national and national guidelines [13-15]. Therefore,
children with manifest chicken egg allergy involving
reactions limited to the skin can receive the MMR
vaccine under standard conditions. Children with
respiratory, circulatory, or gastrointestinal reactions
should be immunized by a physician experienced in
the recognition and treatment of anaphylactic reac-
tions in children (single dose, minimum monitoring
period of 2h; [13]).

Only a small number of vaccines are produced
using incubated chicken eggs (e.g., some vaccines
against influenza and yellow fever vaccines). As a re-
sult of the production process, these vaccines may
contain higher quantities of chicken protein (up to
the 1pg range in influenza vaccines; [60]). A num-
ber of studies have shown that the use of tri- and
tetravalent inactived influenza vaccines (TIV) is safe
in egg-allergic patients [61-63]. In Germany, however,
TIV and live attenuated influenza vaccines (LAIV)
are formally contraindicated to date in patients with
symptoms of chicken egg allergy. In their place, a vac-
cine produced using human diploid cell lines (HDC)
that contains no chicken protein can be used in adults
While this vaccine is not approved for children in Eu-
rope, it is approved in the US for children from the
age of 4 years.

From an allergologist perspective, influenza vacci-
nation with TIV is possible in individuals with man-
ifest egg allergy. In the case of exclusively cutaneous
reactions to chicken egg, vaccination with TIV can
be performed in the physician’s office (single, unsplit
dose, minimum monitoring period of 2h); in the case
of respiratory/circulatory reactions or gastrointesti-
nal symptoms to chicken protein, TIV vaccination
should be performed by a physician experienced in
the treatment of anaphylactic reactions (unsplit dose,
minimum monitoring period of 2h; [13]). Balanced
but comprehensive written patient information is re-
quired on the contraindication stated in the product
information in the case of chicken protein allergy
(off-label use). Since the German statutory health-
care insurances are not obliged to bear the costs of
these vaccinations, inquiries regarding reimburse-
ment should be made beforehand. Given that there is
no recommendation on a national level, the state is
not liable for vaccination damage (no liability in ac-
cordance with § 60 of the German infection Protection
Act [Infektionsschutzgesetz, IfSG]).

Large quantities of residual ovalbumin are found in
the yellow fever vaccine (up to the milligram range).

As such, the indication for yellow fever vaccination
should be reviewed carefully in the case of manifest
chicken protein allergy. If the indication is reliably
established, and once the patient has been fully in-
formed about the existing formal contraindication,
skin prick testing with the yellow fever vaccine should
be performed. If the patient tests negative in the skin
prick test, the vaccine can be split (10 and 90% of the
dose) under inpatient monitoring, which offers the
option of immediate anaphylaxis treatment. In the
case of a positive skin prick test, the vaccine should
be administered in fractional doses (Fig. 3) under the
same inpatient conditions [12, 13].

Diagnostic approach in suspected allergic reac-
tions to vaccines

Predictive allergy testing for potential vaccines or
vaccine components is not recommended—not least
since sensitization can be expected far more fre-
quently than can a resultant clinically relevant al-
lergic reaction. The diagnostic algorithms published
to date have not been evaluated in prospective or
retrospective investigations and the approaches have
not been standardized [2, 11, 12, 64-68]. Following
an allergic reaction to vaccine, it is essential to carry
out a risk-benefit assessment in consultation with the
parents, while taking the severity of the reaction into
consideration, before any diagnostic steps are taken.
Diagnostic testing only makes sense if other vaccina-
tions with the respective vaccine antigen or vaccines
potentially containing allergenic components are in-
dicated. An overview of possible allergen sources in
vaccines is provided in Table 1.

The first diagnostic step is to take a thorough pa-
tient history. Cardinal questions include the following:
the point in time at which the reaction occurred (im-
mediate-type—within a maximum of 4h—or delayed
reaction), extent (local or systemic), precise descrip-
tion of the clinical reaction, and identification of the
vaccine ingredients that are possible triggers. In the
case of a delayed reaction, further information on pa-
tient history is required in particular to differentiate
other possible causes or cofactors (Table 3 for impor-
tant patient history information in the case of sus-
pected allergic reaction to vaccine).

Further diagnostic tests are only beneficial in the
case of systemic immediate-type reactions. No diag-
nostic testing is required for isolated, even extensive,
local reactions [13, 15]. There is no evidence to date
to demonstrate whether an atopy patch test for risk
stratification prior to further vaccinations is suitable.

In the case of systemic immediate-type reactions
that, given the clinical picture, are consistent with
an IgE-mediated reaction (Table 3), skin testing with
the specific vaccine is recommended. If this proves
positive, an attempt should be made to identify the
most likely causal agent. In order to detect aller-
gic sensitization to single allergens (e.g., ovalbumin,
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Table 3 Important patient history information in sus-
pected allergic reactions to vaccine

Subject Patient history information
Timing Immediate (within 4 h)
Delayed-type
Extent Local
Systemic
Symptoms Urticaria/angioedema
Rash
Rhinoconjunctivitis
Obstructive ventilatory disorder
Circulatory reaction (tachycardia, drop in blood pressure)
Vomiting, nausea
Defecation
Duration Hours
Days
Longer or fluctuating
Resolution Spontaneous
Under medication (which?)
Cofactors Infection
Recent contact with other potential allergens
Vaccination Previous allergic reactions to vaccine?
TRy Further vaccination required?
Vaccine Preparation
Ingredients
Batch
Other known Dermatitis, asthma, rhinoconjunctivitis
a!lergies/ Urticaria
disorders
Food allergy
Drug allergy

Contact allergic

gelatin) contained in the vaccine, serum IgE tests (ex-
cept for vaccine antigens) or skin prick tests are rec-
ommended. Fig. 1 provides an overview of the pos-
sible diagnostic work-up in such cases. Skin testing
(skin prick tests and intradermal tests) should be car-
ried out according to the current recommendations by
physicians experienced in the performance and evalu-
ation of skin tests, since irritant, nonspecific reactions
are not uncommon with these tests (in particular in-
tradermal testing with 1:10 dilution; [69]).

Approach to subsequent vaccinations following
allergic reactions to vaccine

The decision on whether or not to perform subse-
quent vaccinations should only be made following
a thorough risk-benefit assessment in consultation
with the parents. Where appropriate, vaccine titers
that have already been reached should be considered
in the decision-making process. Against the back-
ground of previous reactions to vaccines, it is manda-
tory that parents and patients be provided with com-
prehensive information during a personal consulta-

Skin prick test with vaccine
1:10 diluted
1
[

Skin prick test with vaccine
undiluted

Intradermal test with vaccine
1:100 diluted m

Negative

Positive

Intradermal test with vaccine
1:10 diluted
((ICH
irritant reactions common)

Test individual vaccine

Positive components

Positive

Negative

No further testing Avoid components

Fig. 1  Skin testing following an immediate-type allergic re-
action. (Same procedure as in immediate-type reactions to
chicken egg and vaccines with high ovalbumin content, e.g.,
yellow fever vaccine)

tion and that this consultation is documented prior
to renewed vaccination. An attempt should always be
made to perform the vaccination using an alternative
vaccine that does not contain the identified or sus-
pected allergen [13, 15].

The following pragmatic approach for further vac-
cinations (not systematically evaluated; Fig. 2) is rec-
ommended in children with confirmed local immedi-
ate-type reactions (not life-threatening anaphylaxis or
systemic reactions). Mild local reactions require nei-
ther diagnostic testing nor particular monitoring [13,
15]:

e Negative skin test: vaccine administration followed
by observation for 1h in the medical practice.

e Positive skin test: fractional vaccine administration
(Fig. 3). Observation for at least 1h in the medical
practice.

e Skin testing either not feasible or unequivocal: vac-
cine administration followed by observation for at
least 1h in the medical practice.

The following pragmatic approach for further vacci-
nations (not systematically evaluated; Fig. 2) is rec-
ommended in children with confirmed systemic im-
mediate-type reactions:

e Skin test negative (or unfeasible/unequivocal), but
known previous reaction, life-threatening anaphy-
lactic reaction, or systemic reaction: administration
of 10% vaccine dose. Observation for 30 min. If no
reaction is observed: administration of the remain-
ing dose (90%) and further inpatient observation for
atleast 120 min.

e Anaphylactic or systemic reaction to polyvalent vac-
cines, skin testing unfeasible or unequivocal: vac-
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Immediate-type
allergic reaction

Negative skin test Positive skin test

Practice-based Practice-based
vaccination, vaccination,
unsplit dose, fractional dose*,

1-h observation 1-h observation

|
Negative skin test Positive skin test

Vaccination in
hospital,
fractional dose*,
2-h observation

Vaccination in
hospital,

split dose**,
2-h observation

Fig. 2 Diagnostic approach following allergic reactions to vaccines. (‘'Split doses according to Fig. 3. “Split doses 10%, 90%)

Fig. 3 Vaccination in the
case of high allergic risk us- 0.05 ml, 1:10 diluted

ing fractional vaccine doses
and dose escalation (dose

interval: 30-60min) tolerated

A 4

0.05 ml, undiluted

tolerated

v

0.10 ml, undiluted

tolerated
¥

Allergic reaction

) 4

discontinue, treat

0.15 ml, undiluted

tolerated
¥

0.20 ml, undiluted

tolerated

v

at 1.0 ml vaccine,
residual amount 0.5 ml, undiluted

cine administration, if possible with single compo-
nents. Consider fractional vaccine administration.
e Positive skin test: vaccination under clinical obser-
vation (in hospital), fractional vaccine administra-
tion according to Fig. 3. Follow-up observation un-
der intensive monitoring (monitor, pulse oximetry
monitoring, RR measurement, clinical observation)
for at least 120 min. Inpatient stay of at least 12 h.

Following systemic allergic immediate-type reactions
to previous vaccinations, (inpatient) monitoring of pa-
tients for at least 12h is recommended in order for
possible delayed anaphylactic and allergic reactions to

be promptly recognized and treated by appropriately
trained personnel. From a pragmatic perspective, in-
patient observation overnight is recommended. The
recommended intensive monitoring time for immedi-
ate-type allergic reactions (monitor, RR measurement)
is 2h.

Children that have experienced delayed reactions
to vaccinations can be revaccinated under standard
conditions. The methods currently available do not
permit risk assessment.

Fractional administration and dose escalation can
be carried out if vaccination is absolutely essential in
patients with previous systemic immediate-type re-
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Summary

Allergy testing should be performed following vac-
cine-induced anaphylaxis in order to minimize the
risk of future anaphylactic reactions.

In the case of previous anaphylactic reactions
to vaccines or anaphylaxis induced by a vaccine
component (e.g., chicken egg protein), follow-up
vaccinations should be carried out under inpatient
supervision (i.v. access, fractional dose, mini-
mum monitoring time of 2h following final partial
dose) by a physician experienced in recognizing
and treating anaphylactic reactions in children. If
possible, the triggering allergen should be avoided.

actions ([64]; Fig. 3). This injection protocol should
be carried out under monitoring conditions (blood
pressure measurement, monitor, pulse oximetry, i.v.
access in place) with the possibility of intensive care
intervention. Another option is to administer the vac-
cine dose or fractional vaccine under premedication
with antihistamines and/or glucocorticoids, as used
in patients allergic to iodinated radiocontrast media
[70]. However, this approach has not been systemati-
cally investigated.

Summary

To summarize the data, there is no evidence that
vaccinations increase the risk of specific allergic sen-
sitization or the manifestation of allergic diseases
either in high-risk patients (atopy, positive family his-
tory) or in patients with no family history of atopy.
Vaccinations do not cause allergies! According to
the available evidence, the delayed administration of
vaccines compared with recommended times has no
effect on subsequent specific sensitization or aller-
gic diseases. According to experts, atopic children
can be vaccinated under standard conditions without
a mandatory follow-up observation period. Allergy
testing should be performed following allergic reac-
tions to vaccines or vaccine components. Follow-
up vaccinations after anaphylactic reactions to vac-
cines or vaccine components should be performed
by physicians experienced in the recognition and
treatment of anaphylactic reactions.
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