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Abstract

The aim of this study was to investigate the clinical outcomes of sublingual immunotherapy (SLIT) using 2 kinds of SLIT medi-
cations (LAIS and Staloral) in patients with allergic rhinitis for Dermatophagoides pteronyssinus and Dermatophagoides farinae. We
have evaluated the patient’s characteristics, safety, and compliance in 293 patients and also analyzed the symptom score, med-
ication score, satisfaction rate, and immunologic measurement in 84 patients who have continued the treatment over | year. The
symptom scores were significantly improved in both treatment groups, 51% versus 44% (LAIS vs Starloral) at | year (P <.05). The
medication score was also significantly decreased in both treatment groups (P < .05), 50.8% versus 60%. The subjective
improvement score was 44.4% versus 46.1%, and satisfaction rate was 29% versus 40% (P < .05). The serum immunoglobulin G4
(IgG4) level was significantly increased in Staloral group (P <.05). The adverse events were 6.2% versus 33.3% and the compliance
was 37.7% versus 25.1%. In conclusion, the improvements in symptom score and medication scores were not significant different
between 2 SLIT medications at | year. LAIS was more compliant, less side effects and Staloral has shown increased satisfaction
rate and IgG4 level.
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Introduction incidence of asthma, and new sensitization in comparison with
controls.® Symptoms of rhinitis and asthma in pediatric patients
sensitization to HDM, at least 2 years follow-up after SLIT,
were improved in both patients, and symptomatic medication
was also decreased.’

Recently, there are some reports that the effect of SLIT has
appeared early at 6 months after starting the immunotherapy.®
Sublingual immunotherapy treatment with standardized extract
of HDM for 1 year showed that total symptom scores (TSSs)
and anti-allergic medication scores improved both in younger
age-group and adult group, and the difference was not

Allergic immunotherapy is the only treatment modality to mod-
ify immune system for relieving allergic symptoms in patients
with allergic rhinitis.' Immunotherapy is a therapeutic method
that induces desensitization to an allergic antigen and changes
the allergic immune response. However, the subcutaneous
immunotherapy (SCIT) is invasive, inconvenient, and can
cause severe systemic side effects.” In recent studies, sublin-
gual immunotherapy (SLIT) has been reported as the first alter-
native to SCIT or pharmacotherapy.®> However, although SLIT
has been shown to be effective in patients with allergy, there is
no established treatment dose, duration of treatment, or para-
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significant.” Allergic symptoms significantly decreased after
1 year of SLIT treatment, and this effect was sustained after
2 or 3 years of treatment.'®

Allergoids are chemically modified allergens with natural
allergen by carbamylation. The carbamylated monomeric aller-
goid tablets has reduced the immunoglobulin E (IgE) reactiv-
ity, yet maintaining the immunogenicity. Based on their small
molecule size, they can be easily absorbed via the oral mucosa
and suitable for SLIT.!! There was a comparison of biological
activity of the sublingual allergens.'?

In Korea, we have used 3 different types of SLIT products.
However, there were no reports about the clinical outcomes
between the allergoid type and natural allergen type. In this
study, we want to compare the clinical outcomes using 2 kinds
of SLIT medication after 1 year treatment.

Patients and Methods
Study Design

Two hundred ninety-three allergic rhinitis patients for house
dust mites (HDM) were enrolled for SLIT according to the
general World Health Organization criteria. We have evaluated
the patients’ characteristics, safety, and compliance in 293
patients who have started the SLIT. And then we have also
analyzed the change in symptom score, medication score, satis-
faction rate, and immunologic measurement in 84 patients who
have continued the treatment over 1 year.

A written informed consent was obtained from all patients
or their parents. The institutional review board of Gachon Uni-
versity Gil Medical Center (GIRBA No. 2324) approved the
study protocol.

Patients

The patients with allergic rhinitis who had a positive skin prick
test (SPT) with Dermatophagoides pteronyssinus and Derma-
tophagoides farinae were included in this study. Skin tests
were performed using a panel of standardized allergen extracts
(Allergopharma, Darmstadt, Germany). An HDM allergy was
defined positive when the wheal diameters for D pteronyssinus
and D farinae were equal to or greater than that of the positive
control (histamine) on SPTs. The serum sIgE response to D
pteronyssinus and D farinae was measured using (multiple
allergen simultaneous tests and when the serum-specific IgE
level was > 2+ for D pteronyssinus and D farinae, results were
considered as positive. The patients who had history of asthma,
atopic dermatitis, but who didn’t need regular medication were
enrolled, while the patients with symptomatic asthma, atopic
dermatitis that required regular medication such as oral steroid,
steroid inhaler, or antihistamine, were excluded.

Sublingual Immunotherapy

Two hundred ninety-three allergic rhinitis patients for HDM
were followed up with 2 kinds of SLIT according to the
manufacture’s schedule. In 84 patients who underwent

treatment over 1 year, 45 patients were administered with LAIS
(Lofarma SpA, Milan, Italy) and 39 patients were administered
with Staloral (Stallergenes, Antony, France). LAIS is the
carbamylated monomeric allergoid tablet which contains a
50/50 mixture of D pteronyssinus and D farinae extracts and
Staloral is composed with standardized extract of HDM D
pteronyssinus 50% + D farinae 50%. During the treatment
period, the patients were allowed to take rescue medication
according to their needs.

Clinical Efficacy

Symptom Score

Patients were instructed to complete their diary cards of symp-
tom scores throughout 1 year. The symptom scores were
checked by 5 symptoms, such as rhinorrhea, sneezing, nasal
obstruction, itching, and eye discomfort. Each symptoms were
recorded on a 4-point scale (0 = no symptom, 1 = mild, 2 =
moderate, and 3 = severe), and TSSs are defined as the sum of
the scores of the 5 symptoms. Based on this score, we com-
pared the scores at the starting and at the end of treatment. We
also compared the symptom improvement rate between 2 med-
ications, much improvement (75% reduction), improvement
(50%-75% reduction), little improvement (25%-50% reduc-
tion), and similar (0%-25% reduction) according to the
improvement rate.

Medication Score

The patients recorded the weekly medication score on the diary
card depending on the types of medication (1: antihistamine,
2: intranasal corticosteroid). Total medication scores were
defined as the sum of monthly medication use and we com-
pared the total sum of the first month at the beginning and the
last month at the end of 1 year. We also compared the improve-
ment rate according to the frequency of medication use:
decrease (more than 50% reduction), similar (25%-50% reduc-
tion), and no change (0%-25%).

Subjective Improvement and Satisfaction
by Questionnaire

The patients were asked about their subjective improvement
rate according to a questionnaire classified into 3 categories:
much improvement (over 50%), little improvement (25%-
50%), and similar (0%-25%). Based on this score change, we
compared the subjective improvement rate before starting and
at the end of treatment. The patient satisfaction rate were also
assessed by questionnaire classified into 3 categories: dissatis-
faction (0%-25%), a little satisfaction (25%-50%), and much
satisfaction (over 50%) according to their satisfaction rate.

Immunological Measurements

We measured the serum level of specific IgE, and immunoglo-
bulin G4 (IgG4) antibodies for D pteronyssinus and D farinae
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Table I. Demographic and Clinical Characteristics of Patients.

LAIS Staloral
(n = 146) (n = 147)

Gender

Male/female 91/55 100/47
Age (years)

Mean (SD) 15 (1) 165. (12.3)

0-6 3 (8.2%) 2 (1.3%)

6-12 75 (51.4%) 67 (48.8%)

12-18 37 (19.4%) 40 (22.5%)

18-40 25 (15.7%) 26 (20%)

40+ 8 (5.2%) 12 (7.5%)
Respiratory allergy

Rhinitis only 125 (85.6%) 111 (76.5%)

Atopy I (7.5%) 22 (15.1%)

Asthma 10 (6.8%) 12 (8.3%)
Severity (ARIA classification)

Mild intermittent 2 (1.4%) 2 (1.4%)

Moderate to severe intermittent 19 (12.7%) 9 (6.2%)

Mild persistent 28 (19.2%) 20 (13.8%)

Moderate or severe persistent 97 (66.4%) 114 (78.6%)

Abbreviation: ARIA, allergic rhinitis and its impact on asthma.

by ImmunoCAP® (Thermo Scientific, Uppsala, Sweden) at
start of treatment and the end of the study.

Assessment of Compliance and Adverse Side Effects

The compliance rate for SLIT after starting the SLIT was mon-
itored for 1 year. The patients who were dropped out during the
treatment period were followed up and searched the reasons for
discontinuing the SLIT. We have also analyzed the causes of
stopping the medication. The participants recorded the adverse
reactions after taking the SLIT during the whole treatment
period.

Statistical Analysis

SPSS 16.0 (2007; SPSS Inc, Chicago, Illinois) was used. Wil-
coxon signed-rank test was used for analysis. A P value <.05
were deemed to indicate statistical significance.

Results

Patients Characteristics

The demographic and clinical characteristics of these 293
patients who took part in this study are summarized in Table
1. There were no specific difference in age, sex distribution,
combined respiratory allergy, and type of allergic rhinitis and
its impact on asthma (ARIA) in 2 treatment groups. The 2
populations are comparable in study design. In the analysis
of the age at which treatment was started, 6 to 12 years old
group was the most common. Patient distribution according to
ARIA classification showed moderate to severe persistent
group accounted for the majority. Analysis of the associated
allergic diseases showed that 85.6% in LAIS and 76.5% in

.
Assessed for eligibility

(N=147)
»

s
Assessed for eligibility
(N=146)
]

Discontinued treatment Discontinued treatment

(N=91) (N = 110)
- »

Subjects(N=55)(>1yr) Subjects(N=37)(>1yr)

Figure |. Of 294 patients, a total of 84 patients (LAIS: n = 45,
Staroral: n = 39) who have treated for at least | year were enrolled
for the further analysis.

Staloral of the patients had no associated allergic diseases
(Table 1). Of 293 patients, a total of 84 patients (LAIS: n =
45, Staloral: n = 39) who have treated for at least 1 year were
enrolled for the further analysis (Figure 1).

Clinical Symptoms Score

The TSSs at the end were significantly improved compared to
the initial score, respectively, in both treatment groups
(P < .05). There was no significant difference in improving
rate between the groups (Figure 2A). The TSS decreased by
51% (5.97 + 0.31 vs 2.80 + 0.20) in the LAIS group (Figure
2B) and 44% (7.68 + 0.33 vs. 4.10 4+ 0.28) in the Staloral
group (Figure 2C). The percentage of patients showing a ben-
eficial effect (improvement plus much improvement)
in symptom score was 68.9% (31/45 patients) versus 53.9%
(21/39 patient) in LAIS group and Staloral treatment group,
respectively (Figure 2D).

Medication Score

The total medication score was significantly decreased in
both treatment groups compared to initial scores (P < .05).
The medication score in Staloral group was more decreased
60% (1.03 + 0.11 to 0.41 4 0.07) compared to LAIS group
50.8% (1.18 4+ 0.08 to 0.58 + 0.12) at 1 year. However,
there is no statistical difference between 2 groups (Figure
3A). Additionally, the percentage of patients showing a
decrease in medication score was 82.2% (37/45 patient) in
LAIS group versus 64.1% (25/39 patients) in Staloral group,
respectively. However, there is no statistical difference
between 2 groups (Figure 3B).

Subjective Symptom Improvement and Satisfaction

The percentage of patients showing a much improvement in
subjective improvement score was 44.4% (20/45 patient) in
LAIS group versus 46.1% (18/39 patients) in Staloral group,
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Figure 2. Symptom score change over | year (LAIS = 45, Staroral = 39). A, The total symptom scores (TSSs) at the end were significantly
different compared to the start score in both groups. B, Symptom score change in LAIS treatment group. C, Symptom score change in Staloral
treatment group. D, Symptom improvement rate between 2 medications. Improvement rate of sublingual immunotherapy (SLIT). Much
improvement (75% reduction), improvement (50%-75% reduction), little improvement (25%-50% reduction), similar (0%-25% reduction)
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Figure 3. Medication frequency change over | year (LAIS = 45 vs Staroral = 39). A, The total medication score was significantly decreased in
both treatment groups compared to initial scores (P < .05). B, The medication score in Staroral group was more decreased than LAIS group.

respectively, at the end of treatment. There was no significant (16/39 patients) in Staloral group, respectively, at the end of

difference between 2 groups (Figure 4A).

treatment. There was no significant difference between 2 groups.

The percentage of patients showing much satisfied in satis- The LAIS treatment group showed a significant difference (65%
faction rate was 29% (13/45 patient) in LAIS group versus 40%  vs 49%) in the little satisfaction (25%-50%) group (Figure 4B).
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Figure 4. Subjective improvement and satisfaction by questionnaire at

| year (LAIS = 45 vs Staroral = 39). A, Subjective improvement test

by questionnaire shows no significant difference between 2 groups. B, Satisfaction by questionnaire at | year shows no significant difference
between 2 groups. Satisfaction rate by questionnaire shows no significant difference between 2 groups.
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Figure 5. Measurement of immunoglobulin E (IgE), immunoglobulin G4 (IgG4) levels after | year treatment (LAIS = 45 vs Staloral = 39).
A, IgE, (B) 1gG4 for Dermatophagoides pteronyssinus and Dermatophagoides farinae.

Immunologic Parameters

The total serum level of specific IgE, for D pteronyssinus and
D farinae at the end was not significantly changed compared
to the initial level, respectively, in both treatment groups (Fig-
ure 5SA). However, the serum IgG4 level for D pteronyssinus
and D farinae of Staloral group (0.30 + 0.05 vs 0.92 + 0.25
and 0.30 £+ 0.05 vs 1.21 + 0.28) was significantly increased
compared to LAIS group (0.25 + 0.03 vs 0.23 + 0.02 and 0.30
+ 0.05 vs 0.25 + 0.03; Figure 5B).

Safety

The incidence of adverse events during treatment was 6.2% in
LAIS and 33.3% in Staloral, there was a significant difference
between 2 groups (P < .05). The most common adverse events
in both groups are itching and urticaria. All side effects were
mild such as itching, swelling of the eyes, tongue and mouth,
mild abdominal pain, and vomiting, and there were no serious
side effects such as systemic anaphylaxis (Table 2).

Compliance

The maintenance rate over 1 year is 37.7% in LAIS and 25.1%
in Staloral treatment groups. There was no significant differ-
ence between 2 groups (Table 3). The causes of stopping the
treatment were no effect, economic problem, inconvenience,
and side effect (Table 4).

Discussion

Our study has shown that SLIT has improved the allergic
symptom over 50% after 1 year treatment in both treatment
groups. And the SLIT could decrease the medication frequency
if they can use with the pharmacotherapy. The early effect of
immunotherapy might be very attractive in decreasing the phar-
macotherapy burden. This result has shown the similar ten-
dency with the previous study.® Previous studies have shown
similar effects in the 14- to 24-week treatment group.'’

In this study, there was no significant difference in symptom
score change between the treatment groups. However, the per-
centage of patients showing a beneficial effect (improvement



Ear, Nose & Throat Journal

Table 2. Safety and Adverse Events.

Swelling on Eyes,

Diarrhea,

Itching, Urticaria Tongue, Mouth Abdominal Pain Nausea, Vomiting Etc Total
LAIS (N = 146) 5 (3.4%) 0 | (0.7%) | (0.7%) 2 (1.4%) 9 (6.2%)
Staloral (N = 147) 22 (15%) 15 (10.2%) 5 (3.4%) I (0.7%) 2 (1.4%) 49 (33.3%)
Table 3. Compliance. 64.6% and 64.3% of patients, respectively, in 736 pediatric
patients sensitization to HDM; at least 2-year follow-up after
LAIS Staloral Total SLIT (Staloral 300 for 1 year) initiation.® Sublingual immu-
Approximately 6 months 59 (40.1%) 65 (44.5%) 124 (42.3%) notherapy using Staloral 300 for 3 years in elderly patients with

6 month to | year 51 34.7%) 26 (17.8%) 77 (26.3%)
| year to 2 years 19 (12.9%) 36 (24.7%) 55 (18.7%)
2 years to 3 years 6 (4.1%) 15 (10.3%) 21 (7.2%)
Over 3 years 12 (8.2%) 4 (2.7%) 16 (5.5%)
Total 147 146 293

Table 4. Cause of SLIT Stopping (LAIS, N = 90 vs Staloral, N = 139).

LAIS (N = 90) Staroral (N = 139)
Economic problem 13 (13.5%) 17 (13.3%)
Inconvenience 6 (6.3%) 4 (3.1%)
No effect 26 (27%) 33 (25.8%)
Side effect 3 (3.1%) 22 (17.2%)
Etc, unknown 42 (43.8%) 50 (39.1%)

Abbreviation: SLIT, sublingual immunotherapy.

plus much improvement) in symptom score was greater in
Staloral group.

The medication score was more decreased in Staloral group
compared to LAIS group. These results suggest that the clinical
outcomes in symptom improvement and medication frequency
have shown more effective tendency in Staloral group than
LAIS group in our study.

Sublingual immunotherapy with carbamylated monomeric
allergoid tablets (LAIS) for 1-year treatment has significantly
reduced all clinical parameters. Notably, the group treated with
the higher dose showed significantly better clinical and immu-
nological results.'* SLIT with LAIS showed 34% improvement
in symptom score in comparison to the placebo group in grass
pollen allergy and 22% in dust mite-induced allergic rhinocon-
junctivitis.'" A clinical trial with 3 different doses of allergoid
in mite allergic patients did not differ in clinical efficacy,
safety, and effects on immunologic parameters. All the 3 doses
showed performed significantly better results than pharma-
cotherapy alone."’

Sublingual immunotherapy using Staloral 300 for 1 year in
186 HDM-induced allergic rhinitis patients showed that all the
evaluated items, 12-month values were significantly lower than
those at 6 months and baseline. Similarly, 6-month values were
significantly lower than those at baseline. They suggest that the
SLIT effect was shown in early 6 months after starting the
SLIT.® Symptoms of rhinitis and asthma were improved in

a HDM allergy generated a significant clinical improvement
(44% decrease in TSS, 51% decrease in the total medication
score) in the active group compared with the placebo group.'®

In contrary to the positive results of SLIT, HDM SLIT in
allergic rhinitis children for 3 years (Pangram in SLIT) does not
prevent new sensitization and improvement in bronchial hyper-
responsiveness.!” Sublingual immunotherapy for 2 years in
rhinitis caused by HDM was safe, but there was a lack of
consistent clinical benefit compared to placebo. No significant
difference was observed between the active and placebo groups
in total symptom and medication scores in the number of
patients with high levels of indoor allergenic load."® In US trial,
there were no differences in symptom—medication scores
according to dose. High-dose, increased serum D farina-
specific IgG4 levels improved the bronchial threshold to aller-
gen challenge.'”

In this study, the percentage of patients showing a much
satisfaction was significantly increased in Staloral group com-
pared to LAIS group. These data were correlated with the more
symptom improvement rate in Staloral group. We think that the
higher concentration of allergen in Staloral might correlate
with this result. The majority of patients overall (85.1%) were
perceived by the physicians to be satisfied or very satisfied with
their treatment.” In the study of measurement of HDM aller-
genic potency between 3 SLIT reagents, the allergen potencies
of different HDM SLIT reagents are markedly different. The
concentration of group 1 major allergens in Staloral was 33- to
44 .5-fold higher than others; the concentration of group 2
major allergen was also 8.9- to 10.5-fold higher in Staloral than
others.°

The immunologic data in this study have also shown that the
IgG4 was more 3 times increase in Staloral group compared to
LAIS. After 1 year of SLIT, mite-specific IgE and 1gG4 titers
increased by 1.5-fold and 4-fold, respectively, in the active, but
not in the placebo group and SLIT does not induce any IgE
neosensitization to allergens in a 2-year period.”' Specific IgE
(D pteronyssinus and D farinae) increased significantly in the
active treatment group after 12 and 24 months, while no change
was observed in the placebo group. Specific [gG4 levels were
not significantly modified in either group.'®

In this study, adverse effects were reported in 6.2% of LAIS
group and 33.3% of Staloral group. So the LAIS might be safer
than Staloral. It might be the difference in potency of allergen
and the absorption rate between the 2 methods. LAIS treatment
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in 198 patients has reported the side effects in 7.5% of patients
and 0.52 per 1000 doses. Most of them were self-limiting and
medical intervention was needed in 6 patients.**

In our study, the maintenance rate over 1 year is 37.7% in
LAIS and 25.1% in Staloral treatment group. The compliance
was better in LAIS group. This might be the better and easier
intake method of LAIS tablet compared to drop method. Our
average compliance was very lower compared to other studies.
Compliance was good in 86.5% of patients and SLIT was
effective in 83.8%.® Compliance was deemed to be good or
very good by the physicians in 86.5% of patients overall.” The
dropout rate was 19.5% (32/164 patients) during the first
month, 34% (56/164 patients) after 6 months, and 41% (68/
164 patients) after 1 year of SLIT. The 3-year compliance rate
was approximately 40% (65/164 patients). The most common
causes of dropout during the first month of SLIT were high cost
and inconvenience.'® In our study, the reasons for discontinua-
tion of the SLIT were reported as economic reasons, inconve-
nience, no effect, and side effects. We think that the main cause
of discontinuation is cost-effectiveness compared to other
treatments (pharmacotherapy or SCIT). In Korea, the SLIT
medication is very expensive compared to other medications,
and the patients have a tendency to change their medication
methods if they feel that their symptoms were improved after
starting the SLIT. So we need to design to start the SLIT
medication in the patients who have more needs and willing-
ness for SLIT.

In conclusion, allergy immunotherapy is a very recommend-
able treatment option for the treatment of HDM-sensitized
allergy patients. Studies involving more patients will need to
investigate the appropriate treatment capacity and duration of
treatment.
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