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Sublingual immunotherapy in children with allergic
polysensitization
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ABSTRACT

Polysensitization is quite frequent in allergic children and may cause difficulties for the allergist in prescribing allergen-
specific immunotherapy. This study aimed at evaluating the clinical effectiveness of 1 year of sublingual immunotherapy (SLIT)
in a cohort of Italian allergic children with polysensitization. This open study was performed on 51 polysensitized children (34
boys; mean age, 11.8 years; range, 5.2-17.7 years) with allergic rhinitis and/or mild to moderate asthma. All of them were
treated with SLIT for 1 year. The kind and the number of prescribed allergen extracts, the type of diagnosis, the severity of
symptoms, and the use of drugs were evaluated at baseline and after 1 year. The adverse events to SLIT were also evaluated.
Forty-two children were treated with a single extract, four with two different extracts and three with a mix of allergens. SLIT
treatment induced a significant reduction in the number of sensitizations (p = 0.018); significant improvement of allergic
rhinitis classification and severity; significant reduction of ocular, nasal, and bronchial symptoms (p < 0.01 for all); and drugs
use (p < 0.01 for all drugs). No systemic reactions to SLIT were observed. This open study provides evidence that
polysensitization is not an obstacle for prescribing SLIT in polysensitized children. Indeed, SLIT efficacy on clinical parameters

is significant after 1 year and the therapy is safe.

(Allergy Asthma Proc 31:1-5, 2010; doi: 10.2500/aap.2010.10.3337)
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llergic rhinitis (AR) has a steadily increasing prev-
alence in children'” and causes substantial social

and economic costs. In fact, school performance and
absences (including parents” work absences), daily ac-
tivities and plays, and quality of sleep are significantly
affected in children with AR AR classification has
been revised in the Allergic Rhinitis and Its Impact on
Asthma (ARIA) document.? This classification is based
on frequency and duration of the symptoms: intermit-
tent AR (IAR), symptoms occurring for <4 days/week
or <4 consecutive weeks, and persistent AR (PER),
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symptoms occurring for >4 days/week and >4 con-
secutive weeks. Recently, a study provided the first
evidence concerning the use of ARIA classification in
children.*

Moreover, it is well known that AR is frequently
associated with asthma.>® Asthma is classified in the
Global Initiative for Asthma (GINA) guidelines based
on severity and duration of symptoms as intermittent
or persistent and may include a mild, moderate, or
severe type.” On the other hand, the phenomenon of
polysensitization, i.e., the trend to become sensitized to
more allergens over time, is quite frequent in allergic
children and starts very early in childhood® and con-
curs with the burden of AR.

AR management includes patient education, allergen
avoidance, drug therapy, and, when appropriate, aller-
gen-specific immunotherapy.” Allergen-specific immu-
notherapy is the practice of administering gradually
increasing doses of the causal allergen extract to reduce
allergic symptoms by achieving clinical tolerance to-
ward the causal allergen.'” Sublingual immunotherapy
(SLIT) has been developed and is presently the most
prescribed way in many European countries.” The ra-
tionale of SLIT is that oral administration of high-dose
allergen may reduce and prevent IgE responses. Meth-
odologically, the extract is kept under the tongue for a
few minutes and then swallowed. SLIT efficacy has

AQ:3
AQ: 4



| tapraid3/zsn-alpro/zsn-alpro/zsn00410/2sn3337d10z | xppws | S=1 | 3/25/10 | 10:10 | Art: AAP198-09 | Input-Ip |

been evaluated in the European Academy of Allergy

ag5-6 and Clinical Immunology/ESPACI document,'" in the

ARIA document,” and evidenced by two meta-analyses
on patients with AR and asthma.'*"?

Polysensitization has been well documented both in
a general population survey and in an asthma popula-
tion-based study.'*!® Therefore, polysensitization is a
common feature in AR patients and may cause some
doubts in choosing the allergen extract for SLIT. In this
regard, the evaluation of SLIT efficacy in polysensi-
tized patients still represents an unanswered question
and there is no study on this issue conducted in pedi-
atric populations. Therefore, the aim of this open study
was to evaluate the clinical effects of SLIT in a group of
AR polysensitized children, assessing ARIA classifica-
tion, the GINA classification, symptoms severity, and
drug use.

MATERIALS AND METHODS

Study Design

The study was conducted in 11 allergy centers ho-
mogeneously distributed in Italy. The study was ap-
proved by the Review Board of each participating cen-
ter and an informed consent was obtained from the
parents of each patient. The study started during the
fall of 2005 and lasted 1 year.

Subjects

Fifty-one polysensitized children (34 boys and 17
girls; mean age, 11.8 years; range, 5.2-17.7 years) with
AR were consecutively and prospectively evaluated. A
detailed clinical history was taken and a complete
physical examination was performed. The patients
were included in the study based on polysensitization,
clinical history of nasal and/or bronchial symptoms
since at least 2 years, and clear relationship between
exposure to sensitizing allergen and symptom occur-
rence.

Skin-prick test were performed and assessed as
stated by the European Academy of Allergy and Clin-
ical Immunology.'® The panel consisted of house-dust
mites (Dermatophagoides farinae and Dermatophagoides
pteronyssinus), cat, dog, grasses mix, Parietaria officinalis
(wall pellitory), birch, hazel, olive tree, ragweed, mug-
wort, Artemisia absinthium, Alternaria tenuis, Cladospo-
rium, and Aspergillus mix (Stallergenes, Milan, Italy).
Polysensitization was defined based on two or more
positive skin-prick tests.

The diagnosis of IAR or PAR and its severity was
made based on ARIA criteria.” The diagnosis of asthma
and the severity evaluation were made according to
GINA criteria.’

All children were treated with 1-year SLIT and were
evaluated at baseline (V1) and after 1 year (V2). The
product used for SLIT therapy was produced by Stal-

lergenes: Staloral 300 I.R. Allergen extract references
have been previously defined in a comprehensive re-
view.!” It was administered according to the manufac-
turer’s schedule. The allergen selection was based on
the clear demonstration of the cause—effect relation-
ship between exposure to sensitizing allergen and
symptom occurrence. For this reason, one or more
allergens were chosen for SLIT.

Children gave a subjective judgment of both the
severity of their symptoms and the use of drugs by a
visual analog scale (VAS) according to validated crite-
ria.'® For symptoms, VAS must assess a global evalu-
ation including all symptoms (for eyes, itching, tearing
and redness; for nose, itching, rhinorrhea, and obstruc-
tion; for bronchial symptoms, cough, wheezing, and
dyspnea); VAS score ranged from 0 (absence of symp-
tom) to 10 (very severe symptom). For drug use, VAS
score ranged from 0 (no drug use) to 10 (maximal drug
use).

Adherence to treatment was assessed by a diary card
compiled by parents and reporting the number of
doses and date of assumption. Adverse events to SLIT
were recorded in diary cards.

Statistical Analysis

Continuous and/or discrete parameters are reported
as mean, SD, third quartile, and frequency. Categorical
parameters are reported in contingency tables.

Homogeneity of data was been evaluated by x*-
Fisher’s test. The significance of the values concerning
the relationship coefficient has been calculated by Stu-
dent’s t-test. The p value concerning the statistical sig-
nificance was considered equal to 0.05. Statistical anal-
ysis has been performed by statistical package BMDP
Dynamic produced by BMDP Statistical Software, Inc.
(Los Angeles, CA).

RESULTS

The most relevant allergens in the polysensitized
children were grass pollen, giving positive SPT in 45
(88.2%) children, followed by Dermatophagoides, posi-
tive in 21 (41.2%) patients and wall pellitory, positive
in 16 (31.4%) patients (Table 1).

SLIT was performed in 42 children using one aller-
gen extract (26 children were treated with grass extract,
and 16 were treated with Dermatophagoides extract), in 4
children using two allergen extracts (2 children were
treated with grasses and mites extracts, and 2 children
were treated with wall pellitory and mites extracts),
and in 3 children using more than two allergen extracts
(grasses, wall pellitory, and mites extracts). The num-
ber of sensitizations significantly diminished after 1
year of SLIT (p = 0.0186), as reported in Fig. 1.

Concerning the classification and the severity of AR
at baseline, 11 children had IAR (3 of them with mild
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Table 1 Allergens distribution (and percentages) to
skin-prick test

Allergen n %
Dermatophagoides 21 41.2
Grasses 45 88.2
Wall pellitory 16 31.4
Olive 16 314
Birch, hazelnut, and alder 20 39.2
Cypress 9 17.6
Artemisia absinthium 10 19.6
Ragweed 8 15.7
Alternaria 7 13.7
Cat 17 33.3
Dog 7 13.7
Other 9 17.6

N. of Positivities per patient
Visit 1 vs Visit 2

mVisit 1
| Visit 2

<2 3 4 >4
Figure 1. Mean number of sensitizations for children before and
after 1 year of sublingual immunotherapy (SLIT).

symptoms and 8 with moderate-severe symptoms); 38
children had PER (9 with mild and 29 with moderate—
severe symptoms; Fig. 2). After 1 year of SLIT treat-
ment, 20 patients had IAR (12 with mild and 8 with
moderate-severe symptoms); 29 patients had PER (16
with mild and 13 with moderate-severe symptoms).
There was an improvement of AR grade and the dif-
ference was statistically significant to McNemar test
(0.0103).

Concerning the asthma diagnosis and severity at
baseline, 21 children had AR associated with asthma
and 2 had asthma alone; at V2, however, 3 children did
not present asthma symptoms, the number of children
with moderate persistent asthma changed from 7 to 5,
and the single child with severe persistent asthma at
baseline passed to a moderate one after 1 year, as
reported in Fig. 3.

Figure 4 shows the mean (+SD) of conjunctival, na-
sal, and bronchial symptoms assessed by VAS at base-
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Rhinitis
Visit 1 vs Visit 2

mVisit 1
30 mVisit 2

No Rhinitis Mild Moderate Mild
Intermittent I[ntermittent  Persistent

Figure 2. Type and severity of rhinitis before and after 1 year of
sublingual immunotherapy (SLIT).
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Figure 3. Type and severity of asthma before and after 1 year of
sublingual immunotherapy (SLIT).

line and after 1 year. A significant decrease was found
in ocular (p < 0.01), nasal (p < 0.01), and bronchial
symptoms (p < 0.01). Likewise, the use of drugs sig-
nificantly diminished after 1 year of SLIT treatment
concerning intranasal corticosteroids, antihistamines,
inhaled corticosteroids, and short- and long-acting B2-
agonists (p < 0.01 for all).

Concerning the adherence to the treatment, 31 chil-
dren had a complete adherence with no interruption of
the schedule, 10 patients had only one interruption,
and 3 patients had two interruptions. No systemic
reactions were observed. The reported adverse reac-
tions were 18 local reactions, all mild and self-resolv-
ing, and 5 gastrointestinal reactions, also mild and
self-resolving; no organ (respiratory) reaction has been
reported.

DISCUSSION

Polysensitization is an immunologic phenomenon
that is clinically significant and relevant from an epi-
demiological point of view, as reported in recent sur-
veys.>!??" The increasing number of sensitizations

JOro0

JOro0



JOro0

| tapraid3/zsn-alpro/zsn-alpro/zsn00410/2sn3337d10z | xppws | S=1 | 3/25/10 | 10:10 | Art: AAP198-09 | Input-Ip |

Rhinitis Medication score - VAS

p<0.01

o

p<0.01
7 |\Vise 1

mVise 2

VAaS (cm)

Bronchial
corticostercids

Nasal Corticosteroids

Oral Antihistamines

seems to characterize the natural history of the allergic
patient and may represent a typical evolution of al-
lergy. Polysensitization may be associated with a dif-
ferent clinical picture in respect to monosensitized pa-
tients, and especially with a more impaired quality of
life.”!

This open study aimed at evaluating the 1-year clin-
ical effectiveness of SLIT in a cohort of polysensitized
children. The analysis of the basal characteristics of
children showed that the majority of them (>80%)
have the PER type and the moderate-severe form. This
finding may be partially explained by the relevant
number of sensitizations per patient in our cohort and
may depend on the type of studied populations, offer-
ing confirmations to previous studies.'?*** Second,
about one-half of patients with AR had also asthma,
which thus represents an important comorbidity for
AR, as stated in the ARIA document.? About asthma
severity, most patients had the intermittent form,
whereas almost all patients with persistent asthma had
mild-moderate severity of symptoms.

The present study, based on real-life clinical practice,
provides some interesting observations on this issue.
First, grass pollen was the most relevant allergen fol-
lowed by house-dust mites; this finding confirms pre-
vious studies conducted in Italy.®> Although the mean
number of sensitizations is 3.65, a single extract was
chosen in about two-thirds of patients, and few aller-
gens were used in the remaining patients. This model
indicates that polysensitization should not constitute
an impediment to SLIT prescription if only few aller-
gens are chosen. On the other hand, this choice seems
to be correct because SLIT efficacy is confirmed in this
cohort also limiting the number of used allergens. In
particular, the suitability of the allergen choice is con-
firmed by SLIT effectiveness on the improvement of

beta 2-long action beta2-short sction

Asthma Medication score - VAS

mViskt 1
WVisik 2

Figure 4. Symptoms severity assessed
by visual analog (VAS) scale before
and after 1 year of sublingual immu-
notherapy (SLIT).

AR and asthma classifications. Indeed, asthma be-
comes less frequent after treatment as well as IAR
becomes more frequent; thus, the severity of symptoms
significantly decreases after SLIT treatment. A further
confirmation of the validity of such strategy is the
perception of symptom severity and of the drug use
assessed by patients. Probably, these findings also re-
sult from both a close adherence to the schedule and an
optimal safety profile of SLIT. A few studies investi-
gated the effects of immunotherapy with multiple al-
lergens.*** Adkinson et al. conducted a controlled trial
of subcutaneous immunotherapy (SCIT) in children
with allergic asthma using several (up to seven) aller-
gens and found no discernible benefit.>> By contrast,
Alvarez-Cuesta et al. showed in a placebo-controlled
study that SCIT with both grass and olive pollen was
able to significantly improve the quality of life in pa-
tients with seasonal AR due to double sensitization.”
A recent open study used SLIT to evaluate the respec-
tive efficacy of treatment with grass pollen, birch pol-
len, or both, in patients with double sensitization to
such pollens®®; SLIT with only grass pollen achieved
some improvement in the season of birch pollen, and
vice versa; the authors attributed this outcome to pos-
sible cross-reactivity of the two pollen allergens or to
induction by the first SLIT treatment of production of
interleukin-10, which exerts a partially nonspecific im-
munologic regulatory effect. However, SLIT with both
pollens provided the best clinical outcome.

Our results indicate that SLIT with one or two aller-
gen extracts significantly improved the AR classifica-
tion and severity and reduced both symptom severity
perception and drug use, confirming a previous study
conducted on polysensitized adults.”* However, a clear
limitation of this study is that it has been conducted as
an open study; thus, it is not possible to exclude that
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results might also depend on natural history and/or
placebo effect. In addition, VAS evaluation could have
produced some recall bias.

On the other hand, there are several unanswered/
not completely answered questions concerning the
SLIT and SCIT efficacy in polysensitized patients and
the efficacy of multiallergen immunotherapy.”’~*° In
this regard, this open study may represent a real-life
setting and may suggest some considerations: polysen-
sitization is a relevant aspect in allergic children and
must be carefully evaluated, mainly, if immunotherapy
is considered for treatment, but it should not represent
a counter-indication for prescribing such treatment.

This preliminary study reported that the choice lim-
ited to one to two allergen extracts could be sufficient
and effective in improving allergic symptoms in poly-
sensitized children. However, further controlled stud-
ies to fully confirm these findings are warranted.
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