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Letters to the Editor

Quantitative assessment of the compliance
with a once-daily sublingual immunotherapy
regimen in real life (EASY Project: Evaluation
of A novel SLIT formulation during a Year)

To the Editor:

Allergen-specific immunotherapy given as subcuta-
neous injections (SCIT) remained for decades the only
available administration route. SCIT is effective and safe
when properly prescribed and administered, but a remote
risk of severe side effects exists. The problem of the risk/
benefit ratio stimulated the search for safer administration
routes, including sublingual immunotherapy (SLIT), in-
troduced in 1986. Currently SLIT is considered a viable
alternative to SCIT"? and is supported by many clinical
trials.” The favorable safety profile (no severe adverse
event in more than 15 years) was confirmed in several
postmarketing surveillance studies.™* SLIT is convenient
for the patient (no need for visits and injections), and
a simplified administration schedule (short updosing
and once-daily administration) would make it even more
user-friendly. These characteristics would suggest a
potentially good compliance.

Compliance is defined as the degree to which the
patient’s behavior coincides with the medical prescrip-
tion® and is a common problem with all medications taken
by the patient without a direct medical supervision.6 To
date, there are very few data concerning the compliance
with SLIT in the clinical trials. Thus, we designed a study
(EASY: Evaluation of A novel SLIT formulation during a
Year) to measure the compliance in a real-life setting.

This survey, limited to the compliance aspect, was
designed as multicenter and observational. It was con-
ducted with SLIT prepared in plastic monodose containers
to be taken once daily (SLITone; ALK-Abelld, Lainate,
Milan, Italy).

Allergists distributed over the entire Italian territory
were asked to record the compliance data of 5 to 10
consecutive outpatients to whom they had prescribed
SLIT. Data were collected from January 2004 until June
2005. Patients were diagnosed with allergic rhinitis and/or
asthma according to guidelines2 based on the clinical
history, symptoms, positivity of skin prick tests (and/or
RAST), and pulmonary function test when appropriate.

Skin tests were performed with a panel of standardized
extracts (ALK-Abelld, Lainate, Italy) including mites,
grasses, Parietaria, olive, birch, ragweed, hazelnut,
Cladosporium, Alternaria, and cat and dog dander, plus
a negative and a positive control.

Sublingual immunotherapy was prescribed to those
patients with comorbid rhinitis and asthma, with persistent
moderate/severe rhinitis, or with rhinitis (although inter-
mittent) that was particularly troublesome during the
allergen exposure. The economic aspect was also consid-
ered. The patients were informed in detail about the
rationale of SLIT and the modality of the treatment. In the
case of multiple sensitizations, or when it was not clear

946

which was the responsible allergen, specific nasal chal-
lenges were performed to identify a single allergen for
immunotherapy.

Sublingual immunotherapy began with a short updos-
ing phase, involving the administration of 1 to 10 drops
from the 200 Standard Therapeutic Units (STU)/mL vial
in days 1 to 10. Starting from day 11, the maintenance
dose, prepared in disposable monodose containers (200
STU/vial), was taken daily in the morning before break-
fast. Each package of SLITone contained 90 monodose
containers for a 3-month treatment period. Continuous
treatment was prescribed to patients with dust mite allergy,
whereas pollen allergy was treated preseasonally.

The manufacturer provided detailed printed instruc-
tions, and the patients received additional explanation on
how to take and manage the therapy. The prescribing
physician, or a physician at each center, was designated
for telephone contacts if further information was needed.
In addition to SLIT, all patients received the proper drug
therapy as recommended in the guidelines.2

All patients were contacted by unscheduled telephone
call during the 3rd (day 60-90) and 6th (day 150-180)
month of therapy. During the telephone interview, each
patient was asked whether he or she was still taking the
SLIT, and was asked to count at that moment the remaining
monodose containers in the blister. A computerized pro-
gram, based on the starting date of SLIT, calculated the
expected consumed and the expected remaining vials at a
given date. Compliance was calculated as follows:

Expected consumed — remaining

X 100
Expected consumed

The patients recorded on a diary card the possible side
effects after each dose of SLIT, as previously reported.’
Side effects were grouped as local (oral itching/swelling,
edema of lips/tongue, nausea, or vomiting) and systemic
(rhinitis, conjunctivitis, asthma, urticaria/angioedema).
The severity was graded as mild (no medical advice or
treatment required, no temporary discontinuation), moder-
ate (need for drug treatment and/or SLIT discontinuation),
or severe (life-threatening events needing hospitalization
and/or emergency care).

By June 2005, 443 adult and adolescent patients (211
male subjects, 232 female subjects; mean age, 31.3 years;
agerange, 14-68 years) were included in the database. Two
hundred seventeen had rhinoconjunctivitis, 196 rhinitis
and asthma, and 30 only asthma. Prescribed SLITs were
220 mites (50%), 116 grass (26%), 69 Parietaria (16%),
and 23 trees (5%). The remaining 3% of patients received
mixed allergens. Data on compliance were obtained at the
3rd month for all 443 patients, and at 6 months for 266 pa-
tients, because the remaining 217 subjects had received a
preseasonal treatment lasting 3 to 4 months only. The over-
all compliance data are summarized in Table I. In all
cases, patients who were still on SLIT reported occasional
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TABLE I. Compliance with SLIT measured at 3 and 6
months of treatment

3rd mo 6th mo
(443 patients) (226 patients) P value
Compliance (%) Patients, N (%) Patients, N (%) X2
>90 338 (76.3) 199 (74.8) NS
75-89.9 48 (10.8) 37 (13.8) NS
50-74.9 20 (4.5) 18 (6.7) NS
25-49.9 4 (0.9) 5(1.8) NS
<25 7 (1.6) 3(1.2) NS
Discontinued 22 (5.0) 4 (1.7) .01
Not started at all 4(0.9) — NS

omission of doses because of negligence or forgetting. At
the first phone contact, 22 patients (5.0%) had discontin-
ued the treatment, and 4 patients had not taken SLIT at
all. At 6 months, 4 additional patients had discontinued
SLIT. The reasons for discontinuation, where available,
are listed in Table II. Moderate side effects possibly related
to treatment caused discontinuation in 4 of 443 (0.9%)
patients.

Age, sex, education, and occupation did not influence
the adherence rates, as confirmed by the x2 test, as well
as the severity of the disease (data not shown). The cost
of the treatment represented a major problem only in 2 of
443 patients who did not purchase it at all. There was no
difference in compliance rates according to reimbursing
modality. Of the patients with the higher compliance,
81%, 70%, and 82% had the treatment fully, partially, or
not reimbursed, respectively. The percentages were 13%,
14%, and 11% in the patients with a compliance of 75%
to 90% (again, no significant difference).

Compliance is one of the major determinants of a
successful treatment,® but an objective quantitative mea-
surement is difficult to perform in real life. Asking the
patient about the doses taken and weighing the canisters
of inhaled drugs are imprecise methods, whereas electronic
devices applied to drug packages are reliable, but quite
expensive and not applicable to all drugs.

In the case of SCIT, it is believed that the adherence is
virtually 100%, but looking at the literature, the compli-
ance is far from being optimal.”® On the contrary, SLIT is
safe and convenient, but self-managed by the patient; thus,
the compliance could be expected to be lower than with
SCIT. A direct comparison of the compliance between
SLIT and SCIT is not possible, because different compli-
ance measures would be required. Also, the measurement
of the compliance with SLIT alone implies technical prob-
lems. One possible solution, applicable to liquid vaccines,
is to measure the volume of the extract remaining in
returned vials. One study used this method and reported
a satisfactory compliance rate.” With SLIT in tablets, the
compliance can be assessed by asking the patient (without
being warned in advance) to count the remaining tablets at
a given moment.'® These methods may have intrinsic pit-
falls, but the main problem is essentially the small number
of subjects; thus, a large population study was needed. In
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TABLE Il. Number of patients who discontinued or did not
start SLIT during the 6 months of observation and reasons
for discontinuation

Reason N (%)

Description

Discontinued for 10 (2.3) Refused to provide
unknown reasons explanation (4 discontinued
between 3 and 6 mo)
Side effects not related 6 (1.4) Halitosis, panic attacks, acne
to SLIT
Side effects possibly 4 (0.9) 3 oropharyngeal itching,
related to SLIT 1 general malaise

Did not begin the 2 (0.5) Refused to provide
treatment explanation
Required to be 2 (0.5) Judged the subcutaneous
switched to injection route easier to manage
immunotherapy
Unaffordable cost 2 (0.5) Did not purchase the
prescribed SLIT
Intercurrent surgery 2 (0.5) Hospitalized
Car accident 1 (0.3) Hospitalized for major
fractures
Pregnancy 1 (0.3) Discontinuation suggested
by the obstetrician for
prudence
Total 30 (6.7)

the present survey, SLIT was prepared in monodose con-
tainers for once-daily administration, and it was possible
to count the doses taken by calling the patients randomly
and asking them to count the remaining vials at the
moment. It is unlikely that patients could perform the cal-
culation of the correct number of doses in a few seconds;
therefore, the results represent a realistic estimate of the
compliance. According to this method, overall 75% of
the patients took more than 90% of the prescribed doses,
and the compliance was more than 75% in about 88% of
the patients. In only 0.9% of the patients, discontinuation
was caused by side effects possibly related to the treat-
ment. There was a greater discontinuation rate at the first
interview (Table II), but we cannot interpret this fact,
because the 4 patients who discontinued after 3 months
refused to provide an explanation.

These data obtained in a real life setting with SLITone
show that the compliance is satisfactory despite the fact
that the treatment is self-administered at home. The once-
daily administration and the simple updosing schedule are
likely to play a relevant role in improving compliance.

We thank Prof G. W. Canonica for his helpful comments. We thank
all the participating specialists for their cooperation: F. Benassi, D.
Berra, L. Billeri, P. Borrelli, D. Bruzzese, S. Cabras, P. Candi, C.
Caramazza, S. Casanova, S. Casotto, C. Castagneto, F. Castellano,
M. Cilia, S. Crescioli, A. Cristaudo, A. Curcio, P. Dall’ Aglio, S. Dan-
iele, F. Della Torre, A. Ebbli, G. Feyles, A. Fiorina, M. Franzini, A.
Giacone, G. Giro, O. Grimaldi, G. Iannello, A. Ingrassia, E. Kugler,
G. Loi, M. Marino, M. Mauro, G. Minore, P. Morandi, A. Moschella,
R. Niniano, P. Omodeo, R. Pellegrino, E. Piunti, L. Quaglio,
F. Reccardini, F. Romano, E. Savi, S. Scaccianoce, G. Scarantino,
M. Scarlato, S. Scarpa, P. Scavalli, E. Serpe, P. Serra, V. Sillano,
L. Strazzeri, M. Torrazza, T. Truffelli, N. Verna, and M. Zambito.
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Airway inflammation in occupational
asthma caused by styrene

To the Editor:

Styrene or phenylethylene has rarely been reported as
a causative agent of occupational asthma.'™ This volatile
monomer is widely used in the production of polymers,
copolymers, and reinforced plastics and is a reactive sol-
vent in the manufacture of unsaturated polyester resins.
Styrene is known as an irritant to the skin and mucous
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membranes and has been associated with dysfunction of
the central nervous system. Workers in auto body shops
may be exposed to styrene, because they use polyester
resins in paints and car putty.

A 31-year-old man, a nonatopic and nonsmoker with
persistent asthma, was referred for evaluation to the
outpatient allergy clinic of our hospital. He had worked
as a painter in an auto body shop for 4 years on a regular
8-hour shift during the day. He did not wear any protective
equipment. During the last year, he had experienced
sneezing, nasal discharge, ocular itching, and nasal stuff-
iness as well as dyspnea, dry cough, and wheezing when
working. Asthma symptoms were more intense at the end
of the work shift and at night, and he remained symptom-
free during holidays and days off work. He handled paints
containing hexamethylene diisocyanate (HDI) and poly-
ester resins and hardeners that included in their composi-
tion styrene at a concentration of 10% to 25%, as disclosed
by product labels and material data safety sheets.

He was evaluated 4 months after he had left his job
because of asthma symptoms. After obtaining written in-
formed consent, 3 single-blind specific inhalation challenges
(SICs) were performed in a 7-m’ challenge chamber on
separate days. This chamber is made of lacquered stainless
steel (Telstar Projects SA, Madrid, Spain) and equipped
with vacuum exhaust and high-efficiency particle arrest
filtration. On visit 1, PC,o was measured, and sputum in-
duction was performed. On visit 2, the patient painted pla-
cebo solution (polyol) with a brush onto a cardboard for 5
minutes. Spirometry was performed at 5, 10, 20, 30, 40,
and 60 minutes after the inhalation challenge. From that
moment, peak expiratory flow and FEV,; were measured
hourly with a computerized flowmeter (Amos, Jaeger,
Germany) for 24 hours after challenge, respecting sleep-
ing time. On visit 3, the patient underwent a SIC with
HDI. Twenty-four hours later, on visit 4, methacholine in-
halation test and sputum induction were performed again.
Three days later, on visit 5, the patient painted the styrene
solution (20 mL) on a cardboard for 4 minutes, and the
following day, on visit 6, a methacholine inhalation test
and sputum induction were performed.

Physical examination, blood tests, and spirometry
results were normal. Specific IgE against diisocyanates
measured in the patient’s serum was negative. Specific IgE
against styrene was assayed in duplicate by ELISA, using
a concentration of 20 pg/mL and serum dilution series
starting from 1:2 as described elsewhere,” and was also
negative. Sputum was induced by hypertonic saline inhala-
tion and processed as previously described (both with and
without dithiothreitol).® Sputum samples were analyzed
using flow cytometer scan cytometry (FACSCalibur flow
cytometer; Becton Dickinson, San José, Calif). mAbs
(Pharmingen, San Diego, Calif) used to identify cells
were CD19, CD3, CD4, CD8, CD16, CD45, CCR3
(B and T lymphocytes, neutrophils, and eosinophils),
CD63, and CDw125 (activated basophils).

At baseline (visit 1), PC,o methacholine was 1 mg/mL.
On visit 2 (sham exposure), no significant changes in
FEV, were observed over the next 24 hours. On visit 3,
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