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Worldwide, allergic rhinoconjunctivitis (AR) and
bronchial asthma (BA) are a major health problem be-
cause of their high prevalence, chronic course and wors-
ening trend. This is particularly true in pediatric age. In
the last decades of the XX century the International
Study of Asthma and Allergies in Childhood (ISAAC)
demonstrated that allergic rhinoconjunctivitis has an av-
erage prevalence of 7.2 % for the 6 to 7 year age group
and 16.6% for the 13 to 14 year group (1). Asthma preva-
lence in children ranges from 5 to 10 %. Asthma and al-
lergic rhinitis affect the same tissues, involve common in-
flammatory mechanisms, cells and mediators and are fre-
quently found together (2). Most children with AR suffer
from concomitant asthma symptoms, consistent with the
theoretical approach of “one airway - one disease”. Fur-
thermore AR and BA are believed to be next steps of the
so-called “allergic march”. Not all allergic patients actual-

ly “march” along their own allergy from rhinitis to
bronchial asthma, however the concept still is of out-
standing importance because it focuses patients’ and
physicians’ attention on the central role played by pre-
vention. Allergen-specific Immunotherapy (AIT) is a
well-documented etiological therapy for IgE-mediated
rhinitis and asthma and is considered the only treatment
strategy able to alter the natural history of the diseases. It
is the only known treatment that modifies the immune
response and treats the cause rather than the symptoms
(3). Nevertheless it is estimated that, with regional varia-
tions, only 1 to 5% of European children with AR are
treated with specific immunotherapy (AIT). About 75%
of these children have subcutaneous injections (SCIT) of
allergen extracts with 25% using sublingual drops or
tablets (SLIT) (4). The small percentage of allergic chil-
dren treated with AIT is probably the main problem al-
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Summary
Allergen-specific Immunotherapy (AIT) is a well-documented etiological therapy for
IgE-mediated rhinitis and asthma and it is the only treatment strategy able to alter
the natural history of the diseases. This review aims at focusing some real-life aspects
of AIT. In spite of the high level of evidence for efficacy and safety reached by AIT and
the continuously improving quality of allergenic extracts, it is estimated that, with re-
gional variations, less than 5% of European children with AR are treated with AIT.
The number of AIT prescriptions is decreasing in these last years in all Europe. The
adherence to the treatment is quite low today either for SCIT or for SLIT. The results
of clinical trials shouldn’t be referred to AIT in general but rather to the specific prod-
uct utilized. There is the need for a closer cooperation among allergists with other spe-
cialties in order to optimize the assessment of allergic patients and of AIT.
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lergists will have to face in the next years: the ultimate
sense and the survival itself of allergology and im-
munotherapy.

Allergic rhinitis and bronchial asthma in children.
From diagnosis to AIT prescription

What we call pediatric age is something that ranges from
newborns and infants up to eighteen year-old subjects.
Hence the diagnosis of respiratory allergies should take in
account different parameters depending of patient’s age.
The classical symptoms of AR are nasal obstruction, itch-
ing, sneezing and running nose that may be present isolat-
ed or together. Eye symptoms are often present too, such as
redness, itching and lachrymation. According to ARIA
classification, symptoms may be persistent or intermittent
depending by their duration and mild or severe depending
on how seriously they interfere with patient’s everyday life
(5). In the cold season symptoms of AR may be difficult to
distinguish from those due to upper airway infections, both
events contributing to the final clinical picture.
More problematic is the diagnosis of BA. Since asthma
differs throughout childhood, preschool children, school-
age children and adolescents should be examined sepa-
rately. In the school-aged patients and older it is usually
possible to perform respiratory functional test in order to
assess the presence of a reversible airway obstruction.
However, there is a poor relationship between the symp-
toms experienced by patients and objective lung function,
and asthma is often misdiagnosed. In addition, lung func-
tion tests can be insensitive and are especially difficult to
perform reliably in children (2). There is evidence that
there is too much delay before asthma diagnosis is made.
Delays of 18 months have been reported in children (6).
The diagnosis of asthma is mainly based on clinical para-
meters, i.e. an accurate clinical history and a careful phys-
ical examination. For both allergic asthma and rhinitis the
cornerstone for the diagnosis is the demonstration of spe-
cific IgE against one or more relevant environmental al-
lergens. Specific IgE can be detected both in vitro and in
vivo. Skin prick test (SPT) with a standard panel of envi-
ronmental allergens extracts should represent the first di-
agnostic step. SPT are highly reliable, cheap and give an-
swers within few minutes. Other diagnostic tools such as
nasal cytology, Component Resolved Diagnosis, and ex-
haled nitric oxide, are of great interest but may be con-
fined in a second level, specialist approach.

Efficacy of AIT

The evaluation of the clinical efficacy of AIT in children
has long been a controversial topic, mainly because high
quality pediatric RCTs are few. Meta-analyses have pro-
duced controversial results, thus it is time to review this
area focusing on the few high quality recent data rather
than just relying on a meta-analysis approach (4). SCIT
still is the primary form of immunotherapy in children in
most European countries. The preventive asthma study
(PAT study) (7) has been conducted on children with AR
and allergic to grass or birch pollen. At the 10-years fol-
low-up it has been shown that SCIT is effective for chil-
dren with hay fever and can prevent the onset of asthma
(8). Three recent well-designed randomized controlled
trials have demonstrated subcutaneous SCIT to be safe
and effective in asthmatic children allergic to grass pollen
(9), to Alternaria (10) and to HDM (11). The efficacy of
SLIT in AR in children has been demonstrated by a large
number of high quality pediatric trials in which allergen
drops or tablets were used (12 - 15). A preventive effect
on the evolution toward bronchial asthma has been ob-
served (16) in a small number of patients. In a recently
published study a population of at high-risk infants has
been treated with the sublingual administration of a mix-
ture of soluble allergens. The mixture comprised 3 x 200
mL aliquot extracts, respectively, of house dust mite, cat
and timothy grass, given daily for 12 months. The prima-
ry efficacy end point was the proportion of participants
sensitized to >1 allergen, to be assessed 3 years post-treat-
ment but no significant differences in immunologic para-
meters between active- and placebo-treated patients were
detected (17). Other ongoing trials are exploring the pos-
sible role of AIT in primary or secondary prevention.

Indication for AIT in childhood

There is not a general agreement about the indication for
AIT in children. The GINA guidelines (18) give little
room for AIT in asthmatic patients, limiting its use to
those patients in which the environmental control and the
standard pharmacotherapy failed but it can be argued that
it doesn’t make much sense to consider AIT as a sort of
last chance to be utilized in patients with a more severe
condition as suggested by the GINA guidelines. Patients
with a long history of asthma or rhinitis have likely gone
through an irreversible structural tissue remodeling and
have often developed one or more co-morbidities such as
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sinusitis or gastro-esophageal reflux. Those patients are
far less likely to respond to an IgE-specific immunothera-
py. IgE-related mechanisms are known to drive the first
steps of the pathogenesis of allergic diseases. Hence, an
early AIT treatment is expected to give better result. The
Italian Society of Pediatric Allergy and Immunology pro-
duced a document in 2010 (19) in which AIT is suggest-
ed in virtually all children with BA or AR in order to try
and prevent the worsening of the disease and to reduce
the risk of developing asthma. A recent EAACI position
paper suggests that AIT should be started early in the
disease process even in children with well-controlled al-
lergic symptoms (20). The ARIA guidelines (5) suggest
AIT in allergic patients with rhinitis with or without
asthma (strength of recommendation “A”). AIT is indicat-
ed in childhood when a few parameters are verified. A
complete diagnostic pathway must confirm the diagnosis
of AR and/or allergic bronchial asthma. The relevant al-
lergen(s) must be identified and demonstration occurs
that the presence of the allergen(s) is strictly related to the
appearance of symptoms. The duration of the disease
should be of at least one year. The allergen extract should
be available and standardized.

The quality of the extracts

Allergen companies and available allergen extracts are
many. To date most children in Europe are treated with
allergen products that have not obtained a marketing au-
thorization (20). By utilizing the term “AIT” we run the
risk we’re doing an intellectual mistake. Today the term
“AIT” taken in general sense doesn’t mean so much. Al-
lergen extracts made by different factories are much dif-
ferent products, not even comparable among them neither
for purification nor for concentration. Each company uti-
lizes an its own in-house standardization which has the
sole purpose of ensuring that marketed allergen lots be
identical. This means that experimental results obtained
with one particular brand merely refer to the brand uti-
lized in that trial and can’t be extended to other brands
(21,22). More, one must remember that that clinical re-
sults (whatever they are) have been obtained with that
particular allergen dosage, that schedule of utilization,
that duration of treatment and all this in those patients
who fall inside the trial inclusion criteria, that for the ran-
domized controlled trials are usually quite narrow and far
from the real-life patients. The correct AIT prescription
should be driven by nothing but the weight of the evi-

dence for each single product. Schedule, dosage and tim-
ing of the therapy must strictly respect the manufacturer
instructions.

SCIT – SLIT

In real life the choice between SCIT and SLIT should
not be an issue. Both SCIT and SLIT have reached a sat-
isfactory level of evidence and the choice should take into
account other aspects of patient’s family everyday life.
Both SLIT and SCIT have pro e cons. SCIT is per-
formed at doctor’s office and therefore requests the pa-
tient and at least one of his or her parents to lose some
hours every three to five weeks, then is obviously less ap-
preciated by children (who should be asked to give their
own informed consent), and is more likely to give adverse
effects. On the other hand SCIT may create a better rela-
tionship between patients and doctor with a positive ef-
fect in term of clinical assessment, therapy adjustment
and adherence. SLIT is performed at home, does not re-
quire the family to move and has a better safety profile
but drops or tablets have to be taken every day for months
or years, that is easier said than done. Parents have the re-
sponsibility of the management of the therapy and may
find themselves in troubles if children for example have
fever or are submitted to dental treatments or present
vomiting shortly after having taken the vaccine and so on.
In those cases they have to refer to the doctor. Other
points to be considered are the social, economic and in-
struction level of the patient’s family and the distance be-
tween the home and the clinic. SCIT is something cheap-
er than SLIT but you have to add the costs of the jour-
neys to and from the clinic. Doctors must describe accu-
rately the two possibilities to the families and must help
them to a better understanding. The final choice should
be taken together.

Optimal Duration of AIT

When prescribing AIT to allergic children we expect to
obtain two main results. The first one is to obtain a clini-
cal benefit, in terms of symptoms and drug consumption
reduction and to give our patients a better quality of life.
In this sense AIT works as an effective anti-symptomatic
drug (23) and the effects of the therapy are early recog-
nizable and significant, even by the first season of treat-
ment (12,13) The second result we expect is a long-term
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clinical efficacy that could last beyond the treatment peri-
od. In recent years, the long-lasting effect has in fact
been demonstrated for SLIT and it is also known that the
duration of the effect is partially dependent on the dura-
tion of AIT itself (24). A long-term efficacy over 2 years
following a 3-year therapy has been demonstrated in
adults (25) and it can be speculated that, because the im-
mune response of children during the first year of SLIT
strongly correlates with that of adults, the long-term effi-
cacy data for adults can be extrapolated to children (4).
Further information comes from an open, real-life Italian
study in which different treatment periods were com-
pared. Patients with AR and/or mild bronchial asthma
underwent a 3-year, 4-year or 5-year course of SLIT. This
long-lasting survey showed that a long-term effect (>4
years) of SLIT exists and correlates to the duration of
treatment and that the optimal duration of SLIT to
achieve a long-lasting effect is 4 years because the fifth
year of treatment adds only marginal additional benefits
(26). The available literature suggests that a 3-
year duration of treatment maintains the efficacy on aller-
gic symptoms for at least an equivalent period of time.
Some recent meta-analyses have examined data concern-
ing the relationship between duration of therapy and
long-lasting outcomes. Even though the issue remains to
be further evaluated in the future, the duration of AIT
needed to guarantee long-term efficacy after stopping the
treatment is generally agreed to be 3 years (3, 27). One
review (28) claims AIT to be effective only in the first
year of treatment and that continuing the therapy doesn’t
add any further but it is to notice that this particular out-
come doesn’t appear to be the result of a meta-analytic ex-
amination of the available data.

The adherence to treatment

The treatment of AR and BA, as many chronic diseases,
is affected by the adherence problem. Adherence may be
defined as ‘the extent to which a person’s behavior, taking
medication, following a diet, and/or executing lifestyle
changes, corresponds to the recommendations agreed
with a health care provider’ and deals something better
with real life situations than did the term compliance be-
cause of the authoritative and paternalistic connotations
of the latter one. Nonadherence to medication regimens
seriously affects the quality and length of life. Poor adher-
ence to medication regimens accounts for substantial
worsening of disease, death, and increased health care

costs (29). As for AIT, one-century experience with im-
munotherapy, together with experimental data and meta-
analyses results suggest that the best effect of AIT is
reached when the therapy is prolonged for some years
without interruptions and at that least 3 years of treat-
ment are required to obtain the long-term benefits and
disease-modifying effect. However, both clinical trials and
real-life studies have shown that treatment persistence
and compliance are frequently problematic, particularly in
real-life. This will jeopardize the (cost-) effectiveness of
immunotherapy and implies that a significant proportion
of resources are invested without achieving the maximum
benefit (30). In a recent Italian study, with sales data pro-
vided by two major manufacturers, more than 50% of pa-
tients discontinued SLIT during the first year, and only
13% were still on treatment in the second year (31). Two
recent surveys, conducted among specialists, reported that
the absence of perceived efficacy of the treatment was the
most frequent reason for withdrawal, followed by cost and
tolerability, whereas side effects, patients’ education and
ease of use were judged to be not particularly relevant to
adherence. (32,33). The frequency of controls at doctor’s
office may be relevant as suggested by one study in pedi-
atric patients in which the better adherence, although not
optimal, was found with control visits performed every 3
months (34). The Italian Government Health Plan 2011
– 2013 prescribes that AIT use for respiratory allergies in
children must be implemented in order to prevent the
worsening of the diseases (35). In real life this means bet-
ter and more detailed information, especially concerning
the efficacy, and a closer patient–physician relationship,
but it also means that the Health System is expected to
play an active role in this scenario.

Reduction of AIT prescription. “The Mother of all the
Real-Life Issues”

In the last years we have been witnesses of a scientific
paradox: The basic and clinical studies on atopy and aller-
gic diseases have improved in quality and progressively
grown in number. Many systematic reviews and meta-
analyses have been published on the efficacy and safety of
the AIT in the treatment of AR and bronchial asthma
and international guidelines and position papers agree in
recommending AIT for the treatment of AR and BA.
Nevertheless at the same time AIT prescriptions have
decreased in number everywhere in Europe by a trend of
about 10% pro year. The stronger the clinical evidence the
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less the prescriptions. In Italy the whole country mean
difference is 10.4% between 2011 and 2012 and 21% be-
tween the first semester 2012 and the same period 2013.
This means thousands of therapy units lost per year
(www.assobiomedica.it). The rate of decrease is such as to
create concern about the mere survival of AIT itself, at
least in some countries, and I do believe that the destinies
of AIT and of Allergists are closely linked.
The current interpretations for such decline are the eco-
nomical international crisis and the low pollen counts
registered in Europe in the last years. These two points,
even though undoubtedly true, do not represent the whole
truth. A deep examination of the problem is beyond the
scope of this review but some points may be outlined. A
wide disagreement exists among specialists about AIT
utilization in rhinitis and asthma. Allergists, pulmonolo-
gists and ENT specialists have a different scientific back-
ground and different approaches to the AIT. One of the
reasons might be found in the fact that meta-analyses are
double-edge blades. By one hand meta-analyses have giv-
en AIT the strength of the highest possible evidence, but
on the other hand the meta-analyses themselves present
several point of weakness like the high heterogeneity, the
low quality level of many trials and the small number of
pediatric trials. This, in turn creates uncertainty among
primary care doctors (GPs and Pediatricians) and may
discourage them in prescribing AIT.
One solution, among many, might be found in a better
cooperation among allergists, GPs and pediatricians. Al-
lergists should make an effort to improve the knowledge
of clinical allergy among the pediatricians and GPs and
to optimize the first level diagnostic procedures and treat-
ment, including AIT, by means of short practical courses
in which doctors may approach the management of skin
testing and of the AIT procedures. Another urgent need
is to go outside the boundaries of the scientific world and
to utilize the media to bring a correct information about
respiratory allergies and the therapeutic role of AIT at the
general population level in order to stem the thousands of
incorrect non-scientific opinions about “vaccines” that cir-
culate on the media and the web. A better and more de-
tailed education, especially concerning the efficacy, and a
closer patient–physician relationship are realistic and
achievable goals. If we succeed in getting those results
we’ll have done something good for the patients suffering
from allergic diseases and at the same time we’ll have
helped our specialty not to disappear.
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