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iagnosis of adverse effects caused

by vaccines mainly includes inves-
tigative approaches based on skin tests,
histamine, tryptase and serum IgE levels
which should allow to diagnose an IgE-
mediated allergy reaction, most caused
by additive components. Incidence of
vaccine-related allergy and anaphylaxis
due to-vaccination are very poorly repre-
sented among population, based on the
latest epidemiological and safety reports.
Notwithstanding, routinely allergy diag-
nostic tools show many pitfalls and con-
tradictory results when used to highlight
an allergy onset or a clinical manifesta-
tion recalling an hypersensitivity reac-
tion. Furthermore, adjuvants in vaccines
may trigger innate cells response by toll-
like receptors, thus eliciting a possible
non-IgE mediated allergy phenomenon
or causing B-cell activation and autoim-
munity. A cellular test, such as a baso-
phil activation test, or more widely a
flow cytometry analysis of immune cells,
might add new insights to the compre-
hension of allergy due to vaccination,
thus ameliorating the diagnostic endow-
ment in the hand of physicians.

Hypersensitivity to vaccination represents
one of the main concerns raised about
possible reactions to vaccines; however,
according to recently reported data the
rate of allergic reactions due to vaccines is
quite low but, at the same time, a true rela-
tionship between routine vaccines and
allergy onset has not yet been outlined,
leading to the consideration that the num-
ber of true allergic reactions primarily
caused by vaccination is not known.' In
those subjects with an immune system
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characterized by high levels of immaturity
or senescence, namely children and elderly
people, the risk for adverse reactions to
vaccines should elicit main concerns by
physicians. The fact is that as new vaccines
are actually added to the immunization
schedule provided for children, to be
administered concurrently with other vac-
predictable. that

reactions might  increase.?

cines, it is acute
allergic
Notwithstanding, the development of
vaccines has been one of the most impor-
tant achievement in preventive medicine;
as the incidence of vaccine-preventable
diseases is reduced by immunization, gen-
eral public becomes increasingly con-
cerned about the safety associated with
vaccination. Vaccine safety is extensively
evaluated through animal safety studies,
clinical trials, during manufacturing pro-
cesses and postlicensure surveillance.
Safety monitoring in postlicensure sur-
veillance has relied on passive reporting
system and epidemiological studies. In
Italy, some good experience to prevent
noxious side-effects due to routine vac-
cines, has been performed.** The latest
survey accomplished by the Italian col-
leagues, made with the purpose to update
the activity led by Green Channel in a
period spanning about 15 y, has shown
that allergic reactions to vaccines are very
few* and that even anaphylactic reactions
should be reappraised and deeply investi-
gated, when clinical and laboratory out-
puts would suggest their occurrence.>®
Anyway, medical literature, is affected by
episodes, though sporadic, that cast very
serious concerns in ordinary people about
vaccine safety.”” Despite this, a forthright
relation between vaccinations and the
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reported episodes has shown as uncertain.
Safety checking about allergic reactions is
mainly centered on minor protein compo-
nents included in adjuvanted vaccines that
possibly trigger an anaphylactic response.”
Presumptive allergy following a vaccina-
tion episode often accounts on diagnostic
tests that might not solve the diagnostic
suspect; in addition a delayed-hypersensi-
tivity reaction may occur. So, besides to
inform physicians and pediatricians as
well as parents about possible severe com-
plications after the administration of vac-
cines, extensive studies are requested in
order to assess or exclude a relation
between vaccination and serious impair-
ments, mainly in infants.” These studies
are however hampered by many hindered
issues relating host immune response to
vaccine, which reflects the complex sce-
nario of host-pathogen interaction."
Furthermore, this picture is rather wors-
ened by misleading health-related infor-
mation found -on the web, which is
currently increasing and can affect patient
decision making, e.g., regarding vaccina-
tion, even when good and reliable statisti-
cal information is presented concurrently,
so forcing physicians to upgrade their
efforts in this field.'* As regards allergy to
vaccine, is certainly very hard to plan a
perspective aiming at screening any indi-
vidual who is undergoing to a forthcom-
ing vaccination: in vitro allergy test during
preparation and the very low frequency of
acute allergy onset due to vaccines should
ensure about their safety.”® Allergy diag-
nosis related to an adverse vaccination yet
accounts on anamnesis, skin tests and
serum IgEs level. The use of cellular
assays, such as basophil activation test
(BAT) is rarely considered. BATs are flow
cytometry assays which evaluates the acti-
vation response of basophil toward an
allergen or an agonist by measuring the
upregulation of membrane molecules,
such as CD63 or CD203c, through a flow
cytometry evaluation. To catch some con-
tributing suggestion about the suitability
in using a BAT in vaccine adverse effect
diagnosis, maybe we should consider the
usefulness of BAT in other fields of inves-
tigation, as very little is known about their
feasibility in allergy diagnosis to vaccines.
A suggestion might come, for example,
from the application of BAT in allergen
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immunotherapy,”® as immunotherapy can
be considered a vaccination, for certain
aspects. Basal mechanisms underlying the
mode of action of allergen-specific immu-
notherapy include many steps comparable
to the immune response to vaccine: a
modulation of T-and B-cell responses and
related antibody isotypes, the migration of
inflammatory cells to tissues and the
involvement of Th1/Th2 balance and
T-regulatory cells as key regulators of
peripheral tolerance to allergens'® and
allergen immunotherapy, as vaccination,
certainly focuses onto the role of innate
cells in the therapeutic outcome. This
wide stage of immune events directly
involve basophil, just in the first line of
intervention.” Modulation of basophil
response to allergen immunotherapy is a
complex mechanism that involves primar-
ily innate cells and claims for an upgrad-
ing in the consideration of cellular test for
allergy diagnosis.'® Vaccines induce innate
immunity to-work:" a role for this involve-
ment is ruled by vaccine adjuvants, most
of which target Toll-like receptors (TLRs)
in innate cells, such as basophils."”?' TLRs
are expressed also on T-cell membranes
and participates in the regulation of both
T and T-regulatory cells'in the immune
system,*? so contributing also to vaccina-
tion success. Although a strategy to
develop vaccines deprived from TLRs has
been proposed recently,? the activation of
TLRs, either directly or through other
pattern recognition receptors and signal-
ing machinery, may activate basophils and
induce a non IgE-mediated allergic
response.”t A recently published report
assessed the role of TLRs in newborns
from atopic or asthmatic mothers and
showed that TLR2-mediated innate
immune responses play a role in increasing
the incidence of allergic reactions through
the modulation of basophil cytokine
secretion and histamine release; further-
more, microbial components released by
bacteria, such as formylated peptides, dur-
ing life, may activate basophils through
TLR2 (especially for genetically predis-
posed infants) to release cytokines associ-
ated with an increased incidence of allergic
diseases.” Activation of non IgE-mediated
pathways should elicit CD63 and CD203¢
upregulation in basophils while skin tests
might result negative.”® This appear to
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represent also a critical issue for the expla-
nation of other chronic ailments involving
27,28 BAT
appears then potentially feasible for allergy

TLRs in vaccine adjuvants.

to vaccines and generally for adverse reac-
tion to adjuvants. The use of BAT to reach
insights about vaccine hypersensitivity
could be associated to other routinely used
allergy tests. BAT choice would enrich the
diagnostic potential of cellular tests by
flow cytometry in order to deepen allergic
mechanisms by in vitro evaluation, so
upgrading the ability of physicians to
highlight an allergic event. Immunology
of allergy is gaining more and more cues
about its complex picture. In this context
many other issues should be reappraised in
next future. For example, histamine and
tryptase levels might not be sufficient to
assess an anaphylactic process, as baso-
phils and even neutrophils can trigger an
anaphylactic reaction in a non-IgE, non-
histamine mediated process and because
tryptase levels may not correlate with ana-
phylaxis.?**° Basophils are triggered by
many agents that do not fulfil the classical
scheme of IgE-mediated reactions. As a
matter of fact, suspected allergic reactions
to biological substances are reported in
about 10% of children and one has to dis-
tinguish a real “allergy onset” from a
“pseudo-allergy.” Non-immediate reac-
tions may also result from complex inter-
actions between vaccine components,
immune system and “danger signals” pro-
vided or induced by infectious and/or
inflammatory diseases. Diagnosis is based
above all on a detailed analysis of clinical
history, skin tests (if validated) and chal-
lenge tests (if indicated). At present, the
diagnostic and predictive values of in vitro
tests exploring immediate (specific IgE
determination, histamine and leukotriene
release tests, basophil activation test) and
non-immediate type (lymphocyte activa-
tion tests and cytokine assays in the super-
natant of activated blood mononuclear
cells) of vaccine adverse effects are not yet
validated but might address research on
vaccine side-effects and improve both
diagnostic approaches and our under-
standing of immune response to vaccina-
tion. A cellular test, such as a basophil
activation test, or more widely a flow
cytometry analysis of immune cells, might
add new insights to the comprehension of
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allergy due to vaccination, thus ameliorat-

ing the diagnostic endowment in the hand

of physicians.
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