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Abstract

Background:

Alternaria alternata (AA) sensitisation is a common cause of respiratory allergies such as rhinitis and asthma.
So far there are no controlled double-blind trials evaluating the efficacy and safety of specific sublingual
immunotherapy (SLIT) in AA allergies.

Objective:
To evaluate the efficacy of SLIT treatment in terms of clinical improvement and rescue medication usage in
patients with confirmed AA respiratory allergy.

Subjects and methods:

A randomised, parallel group study in 52 subjects was conducted (32 men, mean age 20 4 9 years) with
clinically- and' laboratory-confirmed AA respiratory allergies (allergic rhinitis with or without mild-
to-moderate asthma). Patients were randomly assigned to SLIT treatment (SLITone Alternaria, ALK-
Abelld, Denmark) one vial per day without up-dosing for 3 consecutive years (n=234) or to a control
group (n=18) with a random allocation ratio of 2:1. Clinical improvement was assessed by evaluating
patient-reported outcome (PRO) using a 6 cm visual analogue scale (0: extreme worsening; 3: no change;
6: extreme improvement). The VAS score was evaluated every year with an intra- and inter-group
comparison. Rescue medication score (MS) was assessed by evaluating symptomatic drug consumption.

Results:

After 3 years the VAS score was 4.7 -+ 0.8 in the SLIT group and 2 + 1.6 in the control group (p = 0.0002).
Clinical improvement was observed in 33 out of 34 subjects in the SLIT group (97%) and in 5 out of 18 in the
control group (27%) (p=0.0001; Fisher’s exact test). The MS significantly (p=0.0001) decreased in the
SLIT group from 4.3 to 1.7 at the end of 3 years’ treatment. In the control group MS increased from 3.4 to
4.0 by the end of the trial. No serious adverse events were observed in the either group. Six patients in the
SLIT group (17%) reported side-effects, in general mild and transient. One patient prematurely discontinued
the treatment due to gastrointestinal discomfort.

Conclusion:
The current study has shown that a 3-year course of SLIT is efficacious and well-tolerated in subjects with
AA respiratory allergies.
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Introduction

Background and study rationale

Alternaria alternata (AA) sensitisation is a common cause
of respiratory allergies such as rhinitis and asthma'. The
association between AA allergen sensitisation and asthma
is considered particularly strong” — AA sensitisation is also
strongly associated with severe asthma’. In patients with
seasonal allergen-induced respiratory allergies, such as
allergic rhinitis and allergic asthma, sublingual immuno-
therapy (SLIT) is considered clinically effective®.
However studies are lacking that support specific immu-
notherapy in the treatment of mould allergy. In particular
there are no controlled double-blind trials evaluating the
efficacy and safety of SLIT in AA allergies. In the recent
World Allergy Association (WAQ) SLIT position paper”,
which reported on 60 double-blind placebo-controlled
trials regarding efficacy of SLIT in the treatment of respi-
ratory allergies, studies performed in AA allergic patients
were not listed or included.

Study aim

The study aim was to evaluate the efficacy of SLIT after
3 years of treatment in terms of clinical improvement and
rescue medication usage in patients with confirmed
AA respiratory allergy (rhinitis with or without mild-to-
moderate asthma).

Subjects and methods

A randomised, assessor-blinded, parallel-group study in 52
subjects was conducted (32 men, mean age 20+ 9 years)
with clinically and laboratory confirmed AA respiratory
allergies.

Patient selection

Main eligibility criteria were as follows: men or women
10-65 years of age with at least 2 years’ clinical history
of AA-induced allergic rhinoconjunctivitis and/or mild-
to-moderate asthma (according to ARIA® and GINA’
guidelines, respectively) with respiratory symptoms sugges-
tive of AA allergen exposure, i.e. symptoms in the late
summer to autumn period); positive skin prick test against
AA extract (SPT Alternaria alternata; ALK-Abelld) with
a wheal diameter >3 mm; specific IgE against AA, (IgE
class >2); no clinical history of chronic sinusitis or peren-
nial or seasonal allergic rhinitis and/or asthma because of
another allergen during — or potentially overlapping — the
AA peak season; no clinical history of severe asthma
(Global Initiative for Asthma 2002 step 4 and FEV;
<80% of expected value after treatment with inhaled

2802  Efficacy of sublingual immunotherapy in Alternaria allergy Pozzan & Milani

corticosteroids and short-acting ;-agonists); and no pre-
vious treatment by allergen-specific immunotherapy
within the previous 5 years. Pregnancy was an exclusion
criterion. Patients were randomly assigned to SLIT treat-
ment (SLITOne Alternaria alternata, ALK-Abello,
Denmark) one vial per day without up-dosing for 3 con-
secutive years (n = 34) or to a control group (n= 18) with
a random allocation ratio of 2:1. Patients in the control
group were treated with symptomatic drugs only. SLIT
was an AA extract standardised for Alt a 1 as the major
allergen (cumulative monthly dose of 3.6 pg/month).

Study design

The study was set up as a monocentre, randomised, asses-
sor-blinded parallel-group trial. The study was approved by
the institutional review board of the authors’ centre and
complied with the provision of the Declaration of
Helsinki, Good Clinical Practice guidelines and local
law and regulations. All the participants provided written
informed consent to participate in the trial. For patients
aged <14 years of age, informed consents were obtained
from the parents or tutors. For the treatment allocation of
the participants, a computer-generated list of random
numbers was used. Study protocol was approved by the
local ethics committee.

Statistical analysis

The study protocol and the statistical analysis plan speci-
fied that comparison of visual analogue scale score (VAS)
values between SLIT-treated patients and controls should
be considered as the primary efficacy outcome of the trial.
The power calculation assumed a difference between the
two study groups in the VASs of at least —2.0 points with
an effect size of 1.0. This assumption provided 95% power
at an alpha level of 0.05 (two-tailed test) for a sample size
of at least 50 evaluable patients in total (33 patients in the
active group and 17 in the control group). Sample size
calculation was performed using G*Power program Ver.
3.03 (Kiel, Germany). All statistical analyses were per-
formed using SPSS statistical package Version 13. The
Shapiro—Wilk test was used to evaluate the normal distri-
bution of continuous variables. The Mann—Whitney test
was utilized to compare VASs between treatment and
control groups. Fisher exact test was used to compare cat-
egorical variables. For continuous variables, values are
presented as mean (SD). Analysis was performed accord-
ing to the intention-to-treat principle.

Study outcomes

In agreement with a recent position paper®, the authors
decided to use a patient-reported outcome (PRO) as the
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primary study aim. Therefore, the main outcome of the
study was the 6 cm visual analogue scale (0: extreme wors-
ening; 3: no change; 6: extreme improvement) evaluated
at the end of the 3 years of treatment. Secondary efficacy
endpoints included a rescue medication score (MS), eval-
uated each year, and the percentage of patients reporting
significant clinical global improvement (comparison
between end of trial and baseline). Clinical improvement
was assessed with a 6 cm visual analogue scale (0: extreme
worsening; 3: no change; 6: extreme improvement) per-
formed every year in comparison with the baseline condi-
tion. In cases with allergic symptoms, subjects had access
to symptomatic relief medication (oral antihistamine
drugs, corticosteroid nasal spray, inhaled B, stimulants,
inhaled corticosteroid, and oral corticosteroid) provided
in a stepwise fashion depending on the persistence and
severity of the symptoms. Use of relief medication
was recorded in a patient diary card. The symptomatic
medication score (MS) was assessed by evaluating symp-
tomatic drug consumption at every year of treatment
during the peak of AA allergen exposure. MS was rated
according to the following criteria: use of antihistamine
drug — 1 point; use of nasal corticosteroid drug — 1 point;
inhaled corticosteroid— 1 point, inhaled B, stimulant — 1
point; oral corticosteroid — 2 points. In addition, 1 extra
point was added if the use of a symptomatic drug lasted
more than 20 consecutive days during AA peak allergen
exposure. MS and VAS evaluation were performed by
medical personnel unaware of the group allocation of the
patient.

Results

Table 1 reports baseline patients’ characteristics of the two
study groups. A total of 52 subjects (32 men, 19 women;
mean age 20+ 9 years) were enrolled: 34 patients were
assigned to SLIT treatment and 18 subjects were assigned
to control groups with a random allocation ratio of 2:1.
Figure 1 shows the study flow. All the randomised patients
but one, completed the trial. The two study groups were

Table 1. Baseline demographic and clinical characteristics for the two
study groups.

SLIT treated Control p value
group group
(n=234) (n=18)
Age (years) (+SD) 18+9 19+10 n.s
Sex (men/women) 23/11 10/8 n.s
Asthma, yes/no (%) 10/24 (29%) 7/11 (38%) 0.48
Polysensitisation (%) 82% 83% n.s
Moderate/severe rhinitis 70% 77% 0.40
Alternaria SPT (diameter 3.2 3.7 n.s

of the wheal) mm
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well balanced with regard to the main demographic and
clinical characteristics. At baseline, ten patients out of
34 (29%) in the SLIT group suffered from rhinitis and
asthma (mild-to-moderate). In the control group the per-
centage of patients with rhinitis and asthma was 38%
(7 out of 18): this difference was not statistically different
(p=0.48). Also the percentage of polysensitised patients
was comparable between the two groups (82% in the
SLIT and 83% in the control group). Moderate-to-severe
allergic rhinitis, according to ARIA classification,
affected 70% and 77% of the SLIT and control groups,
respectively.

Primary outcome: After 3 years the VAS score in the SLIT
group was 4.7 £0.8 and 2 & 1.6 in the control group. This
difference was statistically significant (p =0.0002: Mann—
Whitney test).

Secondary outcomes: Clinical improvement was observed in
33 out of 34 subjects in the SLIT group (97%) and in five
out of 18 in the control group (27%) (p <0.0001; Fisher’s
exact test). MS significantly decreased (p=0.0001;
Mann-Whitney test) in the SLIT group from 4.3 to 1.7
at the end of the 3-year treatment period. In the control
group MS increased from 3.5 to 4.0 at the end of trial
(Figure 2). At the end of study period one patient out of
34 (3%) in the SLIT group was under treatment with
inhaled corticosteroid in comparison with five out of 18
in the control group (27%) (p=0.0077 Fisher’s exact
test). Six patients in the SLIT group (17%) reported
side-effects; in general mild and transient (mouth itching,
gastrointestinal discomfort). One of these six patients dis-
continued the SLIT treatment after 8 months of treat-
ment. No serious adverse events were observed in the
two groups.

Discussion

Alternaria alternata is a common mould very frequently
found as the causative agent of type I allergies in indoor
and outdoor environments, particularly in regions with a
warm climate’. Sensitivity to AA is a common cause of
asthma'® but also upper respiratory tract symptoms can
develop when high spore levels are present in the air.
Generally, moulds first appear in the air in the spring,
becoming most noticeable during the warmer months
and usually disappear during colder months. Patients
with allergy to moulds have symptoms from early spring
through to the first frost. Epidemiological studies carried
out in US and Europe have found that at least 4% of the
paediatric population is sensitised to AA antigens!™!?.
Sensitisation against AA is observed in up to 19% of
patients with respiratory symptoms suggestive of aller-
gic diseases'’. Alternaria spores have been recognised
as causing life-threatening episodes of asthma'*. A large
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Assessed for eligibility: 78
Randomised: 52
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|
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control group: 18
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Received allocated
intervention: 34

Allocated to control: 18

Lost to follow up: 1 (gastrointestinal side-effect)

Lost to follow-up: 0
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Figure 2. Changes in medication score during the 3 years of the study in the
SLIT-treated group (grey bars) and in control group (white bars).
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epidemiological study has shown that sensitisation to
moulds is a powerful risk factor for severe asthma in
adults'. In patients with severe asthma a sensitisation to
AA is found in up to 8% of the cases'®. Specific immuno-
therapy (SIT) is considered the only causative treatment
of respiratory allergies such as rhinitis and asthma'’. SIT is
considered the only treatment with a carry-over effect and
able to modify the clinical course of respiratory allergies!®.
SIT can also interfere with the development of the so
called atopic march'®. SIT is considered effective in the
treatment of allergic seasonal rhinitis and asthma in both
adults and children®®. Year-round (continuous immuno-
therapy) treatment with SLIT in both adults’! and chil-
2 with perennial and seasonal respiratory allergic
diseases has been shown to reduce significantly symptom
and medication scores in ‘well-designed’ large sample size
prospective studies. Standardised Alternaria extract admin-
istered with subcutaneous injections (SCIT) significantly
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. However
SCIT is associated with a high risk of systemic reactions
in comparison with SLIT?. Up to now, uncontrolled and
open trials have been performed to evaluate the efficacy
and safety of SLIT in AA allergies. In the recent WAO
SLIT position paper’, which reported on 60 double-blind
placebo-controlled trials regarding efficacy in the treat-
ment of respiratory allergies, trials performed in AA aller-
gic patients were not reported. In an open, 12-month
uncontrolled trial Molina et al.”> showed that sublingual
immunotherapy with an AA extract was clinically effec-
tive in paediatric patients with asthma. The present study
is so far the first randomised controlled trial which evalu-
ates in the long term (i.e., 3 years) the efficacy of SLIT in
respiratory allergy in Alternaria alternata sensitised
patients. The major limitation of the present trial is that
the study design was not double blind. However the eval-
uation of the primary outcome was performed with an
assessor-blinded approach. Another factor is that the effi-
cacy was not assessed using a validated symptom
score. However the authors decided to define as the pri-
mary outcome of the trial a patient-reported outcome
(PRO) as recently suggested®, using a VAS score.
The expression ‘patient-reported outcomes’ (PROs)

reduced symptoms and medication scores?®

refers to ‘any report coming from patients about a health
condition and its treatment’*®. PROs are gaining increas-
ing awareness and emphasis in clinical research and
by regulatory bodies because of their relevance in the over-
all treatment efficacy assessment’’. An additional
strength of the study to be taken in consideration is
also the treatment duration (3 years). So far, uncontrolled
or open trials were performed to evaluate the efficacy
of SIT in AA allergic patient in the medium-long
term. This is the first report evaluating the clinical effi-
cacy of 3-year treatment of SLIT in patients with AA
allergy.

Conclusion

The present study has shown that a 3-year course of SLIT is
efficacious and well-tolerated in subjects with AA respira-
tory allergies. SLIT treatment is associated with a signifi-
cant clinical improvement and a decrease in symptomatic
drug treatment use.
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