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Purpose of review

Specific allergen immunotherapy is considered a key candidate for a successful preventive intervention in
atopic diseases. The strong association of atopic manifestations such as rhinitis and asthma with atopic
sensitizations (specific serum IgE) provide a rationale for early intervention in childhood and adolescence.

Recent findings

Currently, the documentation of the disease-modifying intervention effects is limited to the secondary
prevention of asthma symptoms in children with allergic rhinoconjunctivitis. These effects appear to be
rather allergen specific than nonspecific.

Summary

Documentation on disease modification including a reduction of asthma symptoms in children, particularly
with grass pollen tablets has become quite robust. It is not clear up to now, if the new onset of allergic
sensitizations can be modified. So far data on primary prevention are not conclusive.
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INTRODUCTION: NATURAL HISTORY
OF DEVELOPMENT OF ATOPIC AIRWAY
DISEASE

The natural history of atopy development has been
carefully described during the last decades by pro-
spective observational birth cohorts. It is clear, that
atopic manifestations tend to appear, persist, and –
eventually – disappear early in life, with a charac-
teristic pattern, for which the term ‘Atopic March’
has been proposed. Although IgE can be produced
by the fetus prenatally after the 11th week of fetal
life IgE-mediated sensitization occurs postnatally.
Through standard detection techniques, specific
IgE antibodies are not detectable in cord blood
[1

&

,2,3].
In many cases, infantile eczema is the first man-

ifestation that may be associated or followed by
clinically relevant or irrelevant sensitization to food.
In most countries, hen’s egg followed by cow’s milk
allergy has been shown to be the most prevalent
infantile manifestation of food allergy in the first
decade of life [1

&

].
Sensitization to indoor (dust mites, cats) and

outdoor (pollen) environmental allergens may also
be initiated in the first 2 years of life; however, most
cases develop later with a very high incidence in the
first decade of life (2% per year) and the highest
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prevalence by adolescence. Specific IgE responses
clearly relate to regional exposure [4,5].

The use of molecular IgE assays have demon-
strated recently, that sensitization to single indoor
[5] as well as outdoor [6] allergens develops sequen-
tially in early childhood (immunological spreading)
and precedes the manifestation of upper and lower
airway disease by several years. Intense and polyva-
lent IgE responses predict persistent airway disease
manifestation such as allergic asthma [7].

Clearly, genetic factors as described by atopic
manifestations in the parents or sibling are a strong
determinant of both, sensitization and disease man-
ifestation. Some of the atopic manifestations seem
to be interrelated, such as atopic dermatitis [1

&

] and
infantile food allergy as well as preschool allergic
rhinitis [8] and subsequent development of asthma
symptoms in childhood. However, birth cohort
studies indicate that there is considerable variation
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KEY POINTS

� Specific AIT has a documented potential for disease
modification lasting for at least 2–3 years, which
includes the prevention of asthma symptoms
in children.

� Up to now there is no sufficient evidence for an effect
of specific AIT on the prevention of new
allergen sensitizations.

� It is unclear, if there is a place for allergen ‘immuno-
prophylaxis’ as a strategy for primary prevention.

Immunotherapy and new treatments
in the sequence of manifestations rather than a
uniform pattern.

Some domestic environmental factors have been
shown to either increase (pre and postnatal tobacco
smoke, allergen concentration in house dust) or
decrease (lipopolysaccharide, microbial exposure)
the risk of allergic sensitization [1

&

,3,4,9,10].
DISEASE MODIFICATION BY SPECIFIC
IMMUNOTHERAPY

Allergen-specific immunotherapy, whether applied
subcutaneously or sublingually, has been shown not
only to reduce the severity of symptoms and the
need for medication during treatment, but also to
have profound long-lasting effects for at least 2 years
after discontinuation of a treatment. This ‘disease-
modifying effect’ has become an aspect of great
interest for health authorities and payers in different
countries. As a variety of pharmacological interven-
tions (antihistamines, corticosteroids) have failed to
demonstrate disease-modifying potential [11,12],
this effect might be unique.

The US Food and Drug Administration as well as
the European Medicines Agency usually request
long-term documentation over at least 2 years after
discontinuation of treatment in randomized, pro-
spective, placebo controlled trials for both adults
and children. In a major phase III trial on subcuta-
neous immunotherapy with grass pollen extract
Durham et al. [13,14] were able to demonstrate a
robust long-lasting effect on seasonal rhinitis symp-
toms. Recently the GRAZAX Asthma Prevention
(GAP) study, a major phase III trial focusing on
the prevention of asthma in grass pollen allergic
children, showed, that sublingual immunotherapy
with a grass pollen tablet could provide a similar
long-lasting effect over 2 years after termination of
immunotherapy as well [15

&&

].
Obviously not all products which are currently

registered in different countries have provided the
same degree of evidence for their disease-modifying
 Copyright © 2017 Wolters Kluwer 
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capacities. Treatment effects may be influenced by
their biological strength, their allergenic composition
and the recommended dose regimens with the cumu-
lative allergen dose applied during the treatment.
PREVENTING ASTHMA ONSET

Given the disease-modifying potential of allergen-
specific immunotherapy, it was always tempting to
assume that the chance of onset of asthma during as
well as outside the pollen season might be reduced
by early introduction of an allergen- specific immu-
notherapy. Several studies on asthma prevention in
allergic rhinitis included patients with a history of
allergic rhinitis and the need for medication com-
bined with documented pollen allergy for several
seasons. Clearly, additional costs are associated with
this kind of treatment, and the question remains,
whether this is outweighed by the beneficial effect
for this group of patients.

About 20 years ago the preventive allergen ther-
apy (PAT) study (subcutaneous application) in chil-
dren with seasonal allergic rhinitis associated with
birch and grass pollen allergy was initiated. Unfor-
tunately, it included only an observational control
group instead of a placebo group, which was not
considered to be ethically acceptable in children
who were given injections over a 3-year period.
The study demonstrated a reduction of the risk of
seasonal asthma by about 50%, which, given the
study protocol, might overestimate intervention
effects in the absence of a placebo group. It also
found that the risk of asthma outside the pollen
season was reduced, suggesting allergen nonspecific
asthma preventing effects [16,17–18].

More recently, the GAP study included 800
children with grass pollen allergy in a randomized
controlled trial with a five-grass pollen tablet for
SLIT in comparison with a placebo tablet. Unfortu-
nately, the primary endpoint for the study was not
only related to asthma symptoms or the need for
asthma medication but also to reversible airway
obstruction, documented by lung function tests
during a pollen season. This final criterion turned
out to be met only in a small minority of the study
population; therefore, statistical significant differ-
ences for the primary endpoint were missed in the
study. However, there was a strong and robust effect
on both, asthma symptoms as well as the need for
asthma medication, which lasted also for two docu-
mented posttreatment years. It is quite clear, that
for the specific study population of nonasthmatic
children with grass pollen-induced allergic rhinitis
the selected primary endpoint for this important
study was inappropriate [15

&&

]. The results of the
GAP study are in line with previously published
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findings on sublingual immunotherapy in pre-
school children, providing evidence for protolero-
genic effects [19].

Interestingly, the number of children with rhi-
nitis needed to be treated to prevent one case of
asthma ranged in the GAP study from 10 to 13 with
a trend for a smaller number of necessary treat-
ments in the youngest age group, suggesting a
potential window of opportunity in the early dis-
ease state [16].

In recent systematic reviews including an Euro-
pean Academy for Allergy and Clinical Immunology
guideline, which identified several randomized con-
trolled trials, investigating the preventive effect of
allergen immunotherapy (AIT) on the development
of asthma in children with rhinitis, it was stated,
that the majority of published studies [20–22] were
not of high quality; however, in spite of a high
degree of diversity, the current evidence suggests a
long-term preventive effect regarding development
of asthma symptoms and medication in children
with seasonal rhinitis [23

&

,24].
PREVENTING ALLERGIC SENSITIZATION

In a variety of studies, it has been demonstrated that
allergen-specific immunotherapy provides allergen-
specific benefits which means, that the applied
allergen sources can be expected to reduce only
symptoms related to these allergens [25]. During
the last two decades, a variety of clinical trials have
addressed the effect on prevention of development
of new allergic sensitizations. Recent systematic
reviews have assessed the data, that are currently
available [23

&

,24]. They state, that the published
randomized controlled trials along with several
low-quality studies show considerable inconsis-
tency [26–33]. Based on the current evidence there
seems to be no robust, high-quality evidence to
recommend the use of AIT for either short or long-
term prevention of the development of new sensi-
tizations in healthy individuals, children with
atopic predisposition, food allergy or in children
and adults with allergic rhinitis.

An independent systematic review by Di Bona
et al. [34], which was recently published, comes to a
very similar conclusion and states, that currently
there is only a low-grade level of evidence support-
ing the efficacy of AIT in preventing the onset of
new allergen sensitization.
HEALTH ECONOMICS

Usually disease-modifying effects are assessed in clin-
ical settings in a prospective way. Recently, however,
long-term effects of specific immunotherapy were
 Copyright © 2017 Wolters Kluwe
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evaluated in two retrospective real-world analyses,
based on German longitudinal prescription data-
bases [35,36

&

]. Allergic rhinitis patients treated
with specific immunotherapy were compared with
a control group not having received AIT. By multi-
ple regression analysis, the use of rhinitis and
asthma medication was assessed. The study, which
included a study population up to 2.800 in the
immunotherapy group as well as more than 70.000
in the control group, clearly demonstrated, that
specific AIT was not only associated with slower
rhinitis progression but also with less frequent
asthma onset and slower asthma progression.
Obviously, these reports point to the strong eco-
nomic relevance off immunotherapy taking into
account that 15–20% of the population of Western
countries are affected.
CONCLUSION

Although documentation of intervention effects
by AIT has made considerable progress, there are
still some open questions to address in the future:
the disease-modifying effect has been shown to last
for at least 2 years after discontinuation of treat-
ment. Whether this effect is robust and visible for a
longer time period, remains to be shown. Theoret-
ically it would seem possible, that an additional
‘booster year of AIT’ might lead to better long-term
outcomes [37].

The second issue which has not really been
adequately addressed is AIT’s potential role in pri-
mary prevention in high-risk or low-risk cohorts of
children, before the process of sensitization and
clinical disease manifestation has occurred. Animal
experiments suggest that ‘ allergen immunoprophy-
laxis’ might become a promising candidate for an
antiallergic vaccine in the future; however, human
data are lacking [38].

Finally, health economic studies regarding AIT
given to children and adults with established disease
are needed. Currently the convincing evidence for
long time cost effectiveness is still to be evaluated.
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