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Compliance is a major determinant for allergy treatment, especially in
children. Sublingual immunotherapy (SLIT) is self-managed at home,
and no quantitative data on pediatric adherence are available. We
studied the compliance in a large real-life setting. A simplified schedule
of SLIT was used, consisting of a 10-day updosing phase followed by
maintenance treatment in monodose containers to be taken daily
(SLITOne®). Italian specialists throughout Italy assessed the compli-
ance in children who were newly prescribed SLIT according to guide-
lines. Parents were contacted with unscheduled telephone interviews at
the third and sixth month of therapy and asked to count at that moment
the remaining vials. Data from 71 children (38 boys, age range 2-13 yr)
were enclosed in the database. Thirty had rhinoconjunctivitis, four
asthma and 37 rhinoconjunctivitis + asthma. SLIT was prescribed for:
mites in 57 (81%) subjects, grasses in 11 (15%) and 3 (4%) grass +
olive mixture. Compliance data were available for all children at

3 months, and for 56 at 6 months. At 3 months, 85% of subjects had a
compliance rate >75% (69% of them adhered >90%). At 6 months,
84% had a compliance rate >75% (66% of them adhered >90%). In
four cases SLIT was discontinued for economical reasons, and in one
case (1.4%) for side effects probably related to therapy. These data
obtained in a quite large sample of children and in real-life confirm that
the compliance with SLITOne® is good, despite the therapy managed at
home.
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Allergen-specific immunotherapy (IT) is the
practice of giving increasing amounts of aller-
gen(s) in order to achieve an immunomodulatory
effect and to reduce the symptoms during expo-
sure to allergen(s). Subcutaneous immunothera-
py (SCIT), which remained for several decades
the only administration route, is effective and
safe when properly prescribed and administered,
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but a remote risk of severe side effects is present
(1). For this reason, the international guidelines
consider the age below 5 yr a relative contrain-
dication to SCIT (2—4). On the contrary, sublin-
gual immunotherapy (SLIT) seems to be safe and
is presently considered as a viable alternative
option to the traditional subcutaneous route (2,
3). The favorable safety profile, has been



confirmed repeatedly in post-marketing surveil-
lance studies (5-8), involving also children aged
between 3 and 5 yr (7, 8). In addition to the
safety profile, SLIT is also convenient because no
injection is needed and it can be managed at
home. Recently, simplified administration sched-
ules (short build-up and once-daily dosing) have
been introduced in order to make the SLIT even
more user-friendly. All the mentioned character-
istics would suggest a good compliance rate, but
as the treatment is self-managed at home, con-
cerns about the compliance with SLIT in a real-
life setting have been raised (9).

Compliance is defined as the degree to which
the patient’s behavior coincides with the medical
prescription (10). Suboptimal compliance is a
common problem with all kinds of medications
that are taken by the patient at home, without
the direct supervision of the physician (11). In
allergic diseases, the poor compliance is generally
identified as one of the main causes of treatment
failure. So far, there are very few data concerning
compliance with SLIT, especially in children. For
this reason, an observational multicenter study
(EASY: Evaluation of A novel SLIT formulation
during a Year) (12) was specifically designed to
measure the compliance to SLIT in a real-life
setting. The present article describes the results
concerning a pediatric population.

Methods
Study design

This survey was limited to the compliance aspect
and not intended as an efficacy evaluation. It was
designed as multicenter and observational study
in a real-life setting, and conducted with SLIT
prepared in plastic single dose containers to be
taken once daily (SLITOne®; Alk-Abello, Lai-
nate, Milan, Italy). Pediatric outpatients suffer-
ing from allergic rhinoconjunctivitis and/or
asthma and eligible for IT, were enrolled
throughout Italy. At unscheduled telephone
interviews, parents were contacted during the
SLIT course and asked to count the remaining
unused single dose vials.

Patients and diagnosis

Pediatric allergists distributed over the entire
Italian territory were asked to record the com-
pliance data of all children to whom SLIT for
respiratory allergy was newly prescribed. As a
general indication, data from 5-10 patients were
required. Data were collected from January 2004
to June 2005.

Compliance with sublingual immunotherapy in children

Children were diagnosed with allergic rhinitis
and/or asthma according to guidelines (3, 13),
based on clinical history, symptoms and positivity
of skin prick tests (and/or radioallergosorbent
test). Skin tests were performed with a panel of
standardized extracts (Alk-Abello) including:
house dust mites, grasses, Parietaria, olive, birch,
ragweed, hazelnut, Cladosporium, Alternaria, cat
and dog dander, plus a negative and a positive
control.

SLIT and concomitant treatments

Sublingual immunotherapy was prescribed as
routinely done to patients with comorbid rhinitis
and asthma, with persistent moderate/severe
rhinitis, or when rhinitis (although intermittent)
was particularly troublesome during the allergen
exposure. The parents were informed in detail
about the rationale of SLIT and about the
treatment modality.

Sublingual immunotherapy treatment, in its
commercial preparation, began with a short
up-dosing phase, involving the administration
of 1-10 drops from a 200 STU/ml vial in days
1-10. Starting from day 11, the maintenance
dose, prepared in disposable single-dose contain-
ers (200 STU/vial), was taken daily in the morn-
ing before breakfast. Each package of SLITOne®
comprised 90 monodose containers for a full
3-month treatment period. A continuous treat-
ment to be prosecuted for 3—5 yr was prescribed
for mites, whereas for pollens a pre-seasonal
regimen was applied. The manufacturer provided
detailed printed instructions on the SLIT sched-
ule, and the parents received additional oral
explanation on how to manage the therapy. The
prescribing physician, or a physician at each
center, was designated for phone contacts.

Assessment of compliance and safety

All families were contacted unscheduled by tele-
phone during the third (day 60-90) and sixth (day
150-180) month of therapy. During the telephone
interview, parents were asked: (a) if the child was
still taking the SLIT, (b) to count at that moment
the unused single-dose containers remaining in the
blister package. A computerized program, based
on the starting date of SLIT, calculated the
expected consumed and the expected remaining
containers at a given date. Therefore, for each
patient, compliance could be calculated as:

Expected consumed — Remaining

100.
Expected consumed .
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The empty vials had to be returned at the visits.
A diary card for side effects was also given (8).
Side effects were grouped as local (oral itching/
swelling, edema of lips/tongue, nausea or vom-
iting) and systemic (rhinitis, conjunctivitis, asth-
ma, urticaria/angioedema). The severity was
graded as: mild (no medical advice or treatment
required, no interference with activities, no
discontinuation), moderate (interference with
everyday activities, need for drug treatment
and/or SLIT discontinuation), or severe (life-
threatening events needing hospitalization and/
or emergency care).

Results

By June 2005, 71 children (38 boys, mean age
9,43 yr, age range 2-13 yr) received a SLIT
prescription by the participating physicians.
Thirty subjects had rhinoconjunctivitis (six with
atopic dermatitis), four had asthma and 37 had
rhinoconjunctivitis plus asthma (four with atopic
dermatitis). SLIT was prescribed for: mites in 57
(81%) subjects, grasses in 11 (15%) and three
(4%) with a grass plus olive mixture. Compliance
data were available for all children at the first
telephone interview (during the third month of
treatment), whereas at the second interview (sixth
month of treatment), data were collected for 56
patients only, as 10 had been prescribed a pre-
seasonal SLIT of 3-5 months and five had
discontinued the treatment. A summary of the
compliance data is reported in Table 1. Out of 71
patients, 85% had a compliance rate >75% in
the third month, and in the sixth month 84% of
subjects had a compliance rate >75%. In four
cases SLIT was discontinued as the cost was not
affordable. Only in one child (1.4%) SLIT had to
be discontinued due to a side effect (i.e., recurrent
edema of the hands) that was judged by the
physician probably but not certainly related to
therapy. In none of the patient the compliance
measured by the formula was >100%. In all
cases, the parents of the children who were still
on SLIT reported occasional omission of doses

Table 1. Compliance with sublingual immunotherapy measured at 3
and 6 months of treatment

Third month Sixth month Chi-square

Compliance (%) (71 pts), n (%) (56 pts), n (%) p
>90 49 (69) 37 (66.1) NS
75-89.9 11 (15.5) 10 (17.9)

50-74.9 5(7) 5(8.9)

25-49.9 0(-) 1(1.8)

<25 4 (5.5) 0

Discontinued 2 (3) 3(5.3)

60

due to negligence or forgetting. Immunotherapy
in Italy is a ‘patient-named’ product and its cost
is differently reimbursed depending on the
regional area. In our sample, 20% of patients
had SLIT reimbursed, 10% partially reimbursed,
and 70% had to fully pay for it. Nevertheless, the
reimbursement modality did not affect the com-
pliance in a relevant way (chi-square p = NS).
Moreover the socioeconomic situation of the
family (education, occupation), the age and the
type of disease did not affect the adherence (data
not shown).

Discussion

Compliance is regarded as one of the major
determinants of a successful treatment (11), and
this is of particular relevance in pediatric patients
(14, 15), where the compliance with, for example,
anti-asthma medications is generally far from
being optimal (15-17). An objective and quanti-
tative measurement is difficult to perform in real-
life. Simply asking the patient if he/she had taken
all the doses is a hardly reliable information.
With inhaled drugs, weighting the canisters can
be useful, but this does not provide information
on the quantity of drug really taken (18). In some
cases it is possible to use electronic devices
applied to the drug package (19), but this
approach is quite expensive and not applicable
to all drugs.

In SCIT, it is commonly believed that as the
physician gives injections, the adherence is opti-
mal (virtually 100%). Nevertheless, looking at
the available literature, with SCIT the compli-
ance is far from being optimal, mainly due to the
discomfort of injections (20-21). On the con-
trary, SLIT is safe (5-8) and can be self-managed
by the patient. For the latter reason, compliance
could be expected to be lower than that of
subcutaneous immunotherapy (where the patient
receives medication in the doctor’s office).
Indeed, in some surveys in adults (12, 22, 23)
the compliance was satisfactory, whereas there is
one single study in children (24). In the present
survey, SLIT was prepared in single-dose con-
tainers, making it easier to count the doses taken.
By calling the parents without warning them in
advance and asking to count the remaining
containers at the moment, it is possible to avoid
the bias related to the intention to exhibit a good
compliance. It is quite unlikely that parents can
calculate the correct number of remaining doses
and the expected consumption in a few seconds.
Thus we are confident that the results herein
provided truly reflect the compliance of patients,
although this method does not allow to deter-
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Fig. 1. Compliance rates at 3
and 6 months measured with the
same methodology in children
(present study) and adults (12).

mine whether the patients took their medication
daily. Overall the results were satisfactory, as
about 66% of the children had taken more than
90% of the prescribed doses, and the compliance
was >75% in about 85% of the patients.
Unfortunately, due to its short duration we were
unable to assess the compliance in the up-dosing
phase. Our results partly differ from those
described by Pajno et al. (24). Nevertheless, the
authors did not assess quantitatively the adher-
ence, but only the discontinuation rate over a
3-yr period. Of note, in our study the adherence
rate was only slightly inferior to that obtained in
adults within the same type of survey (12), as
shown in Fig. 1. SLIT was discontinued after the
first 3 months in 7% of cases, but only in one
case discontinuation was caused by side effects
possibly related to the treatment.

The data provided herein are of particular
relevance as they were obtained in a real-life
setting, in which it is known that compliance is
lower than that of controlled studies (11). In
conclusion, compliance with SLITOne® is good
and even better than that observed with conven-
tional pharmacologic treatments (25-26) despite
self-administration at home. The convenience of
once-daily administration, similar to drugs, and
the simple up-dosing schedule are factors likely
to play a relevant role in improving compliance.
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