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Immunotherapy in polysensitized patients: new chances for the allergists?
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Allergic rhinitis (AR) and asthma are the most frequent IgE-
mediated diseases and may affect up to 40% of the general pop-
ulation, causing substantial social and economic burdens." In fact,
school or work performance (including school or work absences),
daily activities, and quality of life (QoL) are significantly impaired in
both children and adults with respiratory allergy.

Moreover, the progressively increasing number of sensitizations
(such as polysensitization) in the same allergic patient seems to
characterize the natural history of allergy and represent a common
feature of allergic patients. In addition, the component-resolved
diagnostic techniques have documented that atopic infants
usually start with monosensitization (sensitization to only one class
of allergens) but soon tend to become sensitized to other allergens
over time.? Polysensitization is an immunologic phenomenon that
is clinically and epidemiologically relevant. The presence of poly-
sensitization has been well documented in both children and adults
in general population surveys or allergic population-based stud-
ies.4® The increasing number of sensitizations seems to charac-
terize the natural history of the allergic patient and may represent
a typical evolution of allergy. In a patient survey study analyzing
retrospectively 165 asthmatic patients, who were initially mono-
sensitized, Silvestri and colleagues’ found that 43.6% of the patients
became polysensitized at the second survey (after 10 years). The
transition from monosensitization to polysensitization observed in
the entire population was present also in preschool-aged and
school-aged children when analyzed separately. In addition, the
authors found that house dust mite sensitization and, at a lower
degree, pollen sensitization appear to play a "triggering" role in the
development of polysensitization because a high proportion of
children initially monosensitized to house dust mites or pollens
then became polysensitized.
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The percentage of polysensitized patients ranges from 20%
to 90%, with a great variability depending on the populations.*~®
Polysensitization may also be associated with different clinical
pictures with respect to monosensitized patients, especially those
with a more impaired QoL and more severe symptoms.® In addition,
allergic children seem to display a higher frequency of sensitizations
than their parents, especially in families with polysensitization.” In
addition, a small proportion of patients remain monosensitized
during their whole life. A recent preliminary study suggested that
a functional defect of T-regulatory cells may explain the tendency to
develop polysensitization.® Children with persistent mono-
sensitization produce higher amounts of interleukin 10 and inter-
feron vy than children who develop polysensitization. This
observation might envisage different immunologic phenotypes for
monosensitized and polysensitized patients.

Allergen specific immunotherapy (SIT) is the only allergen-
driven therapy for AR and asthma because it is able to reduce
allergic symptoms and use of medications by inducing clinical and
immunologic tolerance to the causal allergen. Subcutaneous
immunotherapy (SCIT) is considered the standard modality of
treatment, but sublingual immunotherapy (SLIT) is currently the
most commonly prescribed form of SIT in many countries because
of its efficacy, which has been confirmed by several meta-analyses.’
SLIT is currently recognized as a viable alternative to SCIT in the
consensus documents.'°

Polysensitization may have a profound influence in clinical
practice. For instance, it may represent a crucial obstacle as far as
the choice of the allergen extract to be used for immunotherapy is
concerned. For this reason, many physicians are reluctant to
prescribe SIT in polysensitized patients. In this regard, the evalua-
tion of the efficacy of SIT in polysensitized patients still represents
a partially unanswered question, and there are few studies on this
issue.

Adkinson and colleagues!! performed a controlled trial of SCIT
in children with allergic asthma using different mixed (up to 7)
allergens and found no discernible benefit. However, the trial had
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major methodologic problems, such as the use of mostly seasonal
allergens in children with perennial asthma (the extract did not
include cockroach and animal dander allergens, which may well
have been the most important allergens in these mixed inner-city
and suburban children). By contrast, Alvarez-Cuesta et al'?
demonstrated in a placebo-controlled study that SCIT with both
grass and olive pollen was able to significantly improve the QoL in
patients with seasonal AR due to double sensitization. A recent
open study investigated the efficacy of SLIT with grass pollen, birch
pollen, or both in patients with double sensitization.!> Unexpect-
edly, SLIT with grass pollen only achieved some improvement in
the birch pollen season and vice versa. The authors attributed this
outcome to possible cross-reactivity of the 2 pollen allergens or to
induction by SLIT of the production of interleukin 10, which exerts
a nonallergen-specific immunologic effect. SLIT with both pollens
provided the best clinical outcome. Finally, the efficacy of multiple
allergen immunotherapy has been reported in 3 studies summa-
rized by Nelson.'

Recently, a series of real-life, multicenter, observational studies,
named POLISMAIL (Polysensitization Impact on Immunotherapy),
was conducted to elucidate the clinical relevance of polysensitiza-
tions.'> These studies also aimed to evaluate the characteristics of
polysensitized AR patients and the behavior of the allergists
treating them. The effectiveness and the safety of a 2-year SLIT
treatment in such patients were also evaluated at different times.
The rationale of the POLISMAIL studies was based on several issues:
(1) polysensitization usually starts from childhood, (2) poly-
sensitization progresses with aging, (3) up to 80% of allergic adults
are polysensitized, (4) polysensitization may depend on a T-regu-
latory cell defect, (5) polysensitization may significantly affect QoL,
(6) polysensitization may be associated with more severe symp-
toms, and (7) polysensitization may discourage immunotherapy
prescription. These studies were conducted in 11 allergy centers
that were homogeneously distributed in Italy to include samples
representative of the general population. The POLISMAIL studies
clearly indicated that polysensitization should not constitute an
obstacle to SLIT prescription. In fact, only the clinically relevant
allergens (such as the sensitizing allergens able of inducing
symptoms when inhaled) were chosen for SIT. The suitability of this
allergen choice was confirmed by SLIT effectiveness on the reported
improvement of AR and asthma classifications and severity. In fact,
the restricted choice to limit SLIT to 1 to 2 allergen extracts, pref-
erably separated and at high dosages, was sufficient and effective in
improving symptoms and QoL in those polysensitized patients.!

However, the clinical efficacy of immunotherapy, either SCIT or
SLIT, has been supported by numerous clinical trials and meta-
analyses, recently reviewed by Compalati'® and generally con-
ducted in qualified settings. Typically, an immunotherapy trial
includes patients sensitized to a single allergen or to other allergens
unable to bias the observation. For example, a trial on SCIT or SLIT
with a grass pollen extract may include patients sensitized to
cypress pollen, which has totally separate seasons. However, in real
life, and especially in adults, most patients are sensitized to
multiple allergens, which have exposure overlap. In the Mediter-
ranean area, characterized by a complex pollen pattern, molecular
diagnosis can change SIT prescription.!” In the United States, this is
not perceived as an obstacle because patients are treated with
allergen mixtures,'® including all the allergens eliciting a positive
response to allergy skin tests. In Europe, the usual practice involves
the administration of few relevant allergens. Such an attitude is
influenced by the awareness that the enzymatic activity of some
allergens might degrade some other ones. In addition, in the case of
adverse events it is not possible to discriminate the allergen extract
causing the untoward effects.

The dose dependence of efficacy of immunotherapy has been
sufficiently confirmed for both SCIT and SLIT.!® However, the fact

Table 1
The possible added values provided by molecular diagnosis for a correct immuno-
therapy in polysensitized patients

Quick and thorough information on sensitization profile

Explanation for symptoms or diagnostic results due to cross-reactivity
Intelligibility of complex results (ie, pan-allergens)

More precise identification of candidate to immunotherapy

Potential reduction of specific immunotherapy costs

that polysensitized patients cannot be treated at all with immu-
notherapy is not supported by scientific data. The POLISMAIL series
was performed in a real-life setting. On the other hand, observa-
tional, real-life studies are less methodologically rigorous than
randomized controlled trials but are possibly more respectful of the
daily practice. Therefore, the conclusions of this study should be
considered in a broader perspective. The POLISMAIL studies should
convince the allergists, as well as other specialists who treat allergic
patients, that polysensitization should no longer represent an
obstacle in prescribing SLIT because a treatment limited to 1 to 2
allergen extracts might be effective in improving the clinical
symptoms and QoL of patients, while maintaining the well-known
safety of this therapy. These observations further underline that the
discrepancy between diagnosed sensitizations and immuno-
therapy prescription should be more carefully considered and
evaluated in future studies as recently outlined.?®

The recently available component-resolved diagnostic tools
(either recombinant or purified allergens for skin prick test or CAP
assay or microarray systems) have been reported to represent
a significant advance in the accurate identification of the sensitizing
allergen(s)*! with potential advantages in the management of the
vaccination programs (Table 1). For instance, a positive skin prick
test result to grasses and birch may be related to a true sensitization
to the major allergens (Phl p 1 and Bet v 1) or simply due to a cross-
reacting response to Bet v 2 and Phl p 12, which are profilins
present with small conformational change in both species of
pollens. Thus, not only the detection of IgE against genuine aller-
genic components but also the demonstration of a sensitization to
pan-allergens (eg, profilins and PR-10) and/or cross-reacting aller-
gens (eg, lipid transfer proteins, cupins, and tropomiosins)>?! may
at least in part modify the vaccination strategies in the near future.
In addition, an advantage of the component-resolved diagnosis
compared with the skin prick test is the quality of allergen extracts
used for the diagnosis that could invalidate the findings.

Unfortunately, a patient’s tailored vaccination program based
on recombinant allergens will not be available in the next few
years. Nevertheless, a comprehensive description of the IgE
profiling even now allows allergists to identify relevant allergens,
to disregard “positive” allergens because of the presence of
a sensitization to pan-allergens, to be alert for the presence of
potentially dangerous cross-reacting allergens, and, finally, to
instruct the patient to accurately avoid the relevant allergen(s)
potentially in different environments and foods. In conclusion, the
challenge continues for allergists, whose focus on polysensitizated
patients will be more and more clinically relevant and demand
updated skills.
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