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Allergen- Background: The aim of the study was to evaluate the efficacy and safety of high-dose
immunotherapy; mite sublingual immunotherapy (SLIT) administered in children with allergic rhinitis in
Rhinitis; real-life clinical practice. Moreover, we analysed the clinical course of asthma severity.
Asthma; Methods: Retrospective, observational, monocentre study. Medical records of patients
House dust mites; treated between 2001 and 2008 were reviewed. Patients received a standardised
Rhinitis; Dermatophagoides pteronyssinus+Dermatophagoides farinae extract (300 IR/ml) manu-
SLIT factured by Stallergenes (Staloral®™ 300). Patients were evaluated before SLIT initiation

and at 6, 12, 24, 36 and 48 months. Global assessment of SLIT efficacy was measured using
a visual analogue scale (VAS) and a rhinitis medication consumption score (RMCS). A global
asthma score was used to estimate the clinical course of asthma severity.

Results: We obtained data from 78 patients, 43.6% male. The mean (+SD) age was
11.0+4 3.0 years. Most patients (69.2%) suffered from allergic rhinitis plus asthma. Patient
evaluation of allergy severity (VAS) revealed a highly significant improvement between
baseline and six months (p<0.001, Wilcoxon test): 4.0+1.7 cm vs. 7.34+4.6 cm. This
improvement was maintained throughout the four-year follow-up period. The use of
medications (RMCS) was significantly reduced in the first six months (4.64+2.5 points at
baseline vs. 0.8+1.6 points at six months visit, p<0.001, Wilcoxon test) and remained
very low until the end of follow-up. We did not find a temporal improvement in asthma
severity.

Conclusions: This retrospective study indicates that high-dose SLIT in children with
rhinitis caused by house dust mites is well-tolerated and could be an effective treatment.
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Introduction

Immunotherapy is a wide term for the available treatments
for immunological diseases. Among them, allergen-specific
immunotherapy is a well-documented aetiological therapy
for allergic rhinitis; IgE-mediated asthma; and venom
hypersensitivity,"> and it is considered to be the only
treatment strategy able to alter the natural course of the
disease.* Allergen-specific immunotherapy consists of ad-
ministering gradually increasing quantities of an allergen
product to an individual with IgE-mediated allergic disease
to reduce the symptoms associated with subsequent
exposure to the allergen involved.® This therapy induces
clinical and immunological tolerance, has long term efficacy
and may prevent the progression of the allergic disease.’
Such characteristics are especially important in children
because they can prevent new sensitisations,® and progres-
sion from rhinitis to asthma.”

Subcutaneous immunotherapy has been widely applied
and has been shown to be effective in reducing allergic
airway disease symptoms.? However, uncommon but severe
systemic reactions have caused concern among physi-
cians,®® and repeated injections have led to serious
complications, especially among children. Therefore, alter-
native routes of immunotherapy have been proposed.
Among them, sublingual immunotherapy (SLIT) has been
suggested to be an attractive treatment option for children,
where safety is of extreme importance and outpatient,
home-based therapy is preferred. SLIT has been gaining the
confidence of physicians because of its good safety profile
and its effectiveness in the context of allergic airway
disease. The efficacy and safety of high-dose sublingual
immunotherapy (SLIT) has been demonstrated in several
double-blind, placebo-controlled studies.' However, there
are still few data available concerning paediatric patients in
clinical practice, although recently the efficacy of SLIT in
children and adolescents with grass pollen-related allergic
rhinoconjunctivitis has been demonstrated in two double-
blind placebo studies. "1

The aim of the present study was to evaluate the efficacy
and safety of high-dose SLIT administered in children with
allergic rhinitis to house dust mites in real-life clinical
practice. Moreover, we analysed the clinical course of the
severity of asthma in children treated with SLIT who
presented rhinitis plus asthma due to house dust mites.

Material and methods

This was a retrospective, observational study conducted in a
local hospital, at the Paediatric Department Asthma Unit of
Sant Pau Hospital, Barcelona, Spain. Medical records of
patients treated between 2001 and 2008 were reviewed. The
study was adherent to the Declaration of Helsinki. We used
medical record files in which the patients’ personal identi-
fication data were kept separately from the clinical data,
thereby ensuring anonymity. Spanish legislation does not
require the approval of an institutional review board for
observational, post-authorisation studies conducted using
entirely medical record files in which the patients’ personal
identification data are kept separately from the clinical data.

In Spain, SLIT is indicated in allergic rhinitis when there is
proven IgE-mediated sensitisation to a single antigen or very
small group of antigens and in patients not controlled with
pharmacotherapy. The diagnosis of house dust mite allergy
(Dermatophagoides pteronyssinus and/or D. farinae) was
based on medical history, positive skin test using standar-
dised extracts, and the presence of specific IgE as shown by
RAST (radioallergosorbent test). Patients mono-sensitised to
house mites, with or without asthma, received SLIT with IR
(index of reactivity)-standardised D. pteronyssinus+
D. farinae extract (300 IR/mL) manufactured by Staller-
genes (Staloral®™ 300). The major allergen content (average
of different batches) of final extract corresponding to
100 IR/mL was 20 ug/mL of Der p 1, 4 ug/mL of Der p 2
and 50 pug/mL of Der f 1. After an 11-day or 1-day (ultra-rush
procedure) build-up phase, patients received maintenance
treatment consisting of five applications (equivalent to
0.5 mL) of 300 IR/mL five times a week. The mean duration
of the treatment was 29.4 months (range 2-52 months). All
the patients were asked to follow some standard recom-
mendations in order to avoid house-dust-mite exposure.

We collected demographic and clinical data on baseline
patient variables before SLIT initiation: gender, age,
diagnosis, duration of allergic disease, total IgE, specific
IgE, RAST classification, proportion of muconasal eosinophils
and the results of the prick test to D. pteronyssinus and
D. farinae.

Patients were evaluated, according to clinical practice,
before SLIT initiation (baseline visit) and at 6, 12, 24, 36 and
48 months. A physician asked the patient or caregiver to
evaluate nasal symptoms related to allergy (itching, sneez-
ing, rhinorrhoea and obstruction). Patients subjective
assessments regarding their allergic symptoms were re-
corded using a 10 cm visual analogue scale (VAS, 0: very bad,
10: very good). Allergy severity was assessed according to
the VAS and classified as mild (VAS>5) or moderate-severe
(VAS<5). Additionally, patients were asked to describe
medication consumed during the previous months. A rhinitis
medication consumption score (RMCS) summarising treat-
ments for rhinitis in the previous month was also used as an
efficacy endpoint.’> RMCS (0-7 points) was calculated by
adding specific scores based on the class of drug: 0 points for
no consumption, 1-3 points for antihistamines and 4 points
for nasal steroids (Table 1). The frequency of antihistamine
and/or nasal steroid consumption during the inter-visit
period was also gathered.

Clinical course of asthma severity was estimated through
a global asthma score, commonly used in clinical practice.

Table 1  Rhinitis Medication Consumption Score (RMCS,
0-7 points). Calculations take into account all drugs
consumed for rhinitis in the previous month

RMCS
No consumption 0
Antihistamines
<2/week 1
>2/week 2
Daily 3
Nasal steroids 4
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Table 2 Asthma-medication consumption score (AMCS,
0-9 points). Calculations take into account all drugs
consumed for asthma in the previous month

AMCS

No consumption 0
Monteleukast 1
Inhaled steroids

<400 pg/day 1

400-800 pg/day 2

800-1500 pg/day 3

> 1500 pg/day 4
f, agonists

<2/week 1

>2/week 2

Daily 3

Long acting 4

Severity of asthma was summarised in a total score resulting
from the addition of bronchodilator use, nocturnal symp-
toms, effects on lifestyle and exacerbation symptoms scores
from a questionnaire completed at each clinical visit. The
lower the score was, the better for the patient (0-27
points). An asthmamedication consumption score (AMCS)
summarising treatments for asthma in the previous month
was used to estimate changes in asthma medication during
SLIT treatment.’> AMCS (0-9 points) was calculated by
adding specific scores based on the class of drug: 0 points for
no consumption, 1 for Montelukast, 1-4 points for inhaled
steroids and 1-4 points for f,-agonists (Table 2).
Additionally, respiratory function tests were conducted to
determine Forced Expiratory Volume in 1 Second (FEV1) and
Peak Expiratory Flow (PEF). Adverse reactions (ARs)
occurring during the treatment period were recorded in
order to determine tolerance to SLIT.

The Mann-Whitney U-test was used to compare VAS and
RMCS at baseline between the subgroup of patients with
rhinitis plus asthma and the subgroup of patients with
rhinitis alone. Wilcoxon’s nonparametric test for paired
comparisons was used to compare VAS, RMCS, GAS and AMCS
at the various visits. The comparison of proportions was
performed using the Chi-square test. Paired Student’s t-test
was used to compare respiratory function tests at the
various follow-up time points. All the analyses were
performed using SPSS version 12.0 (SPSS Inc., Chicago,
Illinois, USA).

Results

We obtained data from 78 patients, 34 male and 44 female.
The mean (+SD) age was 11.0+3.0 years (range, 6-18
years). Most patients (n=54; 69.2%) suffered from allergic
rhinitis plus asthma and 24 (30.8%) were diagnosed with
rhinitis but not asthma. Mean duration of rhinitis and asthma
were 5.5+43.3 years and 5.7 + 3.2, respectively. According to
the Global Initiative for Asthma (GINA) classification,
51% of the patients presented intermittent asthma and
49% mild to moderate persistent asthma. Table 3 summarises

Table 3
N=78

Demographic and clinical data at baseline

Demographic data

Age, mean+SD (years) 10.96+3.0

Males, n (%) 34 (43.6)

Evolution time for rhinitis, mean+4SD 5.5+3.25
(years)

Evolution time for asthma, mean+SD 5.7+3.19
(years)

Family history of allergy, n (%) 56 (71.8)

Smoking parents, n (%) 44 (56.4)

Clinical data

Total IgE, mean +SD (IU/ml)

Total blood eosinophils, mean+-SD
(/mm?3)

Muconasal esosinophils, mean+SD (%) 28.49+31.29

Skin prick test with histamine, mean+SD 6.04+1.62
(mm)

411.23+543.73
608.34+395.71

Skin prick test to Dermatophagoides 8.61+3.7
pternoyssinus, mean+SD (mm)
Skin prick test to Dermatophagoides 7.76 +3.3

farinae, mean+SD (mm)

demographic and clinical data for the paediatric patients at
the initiation of treatment with SLIT.

During the month prior to SLIT initiation, the most
common treatment for allergic rhinitis was the combination
of antihistamines and nasal steroids (n=38; 48.7%). Of the
remainder, 24 (30.8%) subjects were being treated with
antihistamines, 8 (10.3%) with nasal steroids, and 8 (10.3%)
were not taking any rhinitis treatment. No statistically
significant differences were found in VAS or RMCS at baseline
visit between the subgroup of patients with rhinitis plus
asthma and the subgroup of patients with rhinitis alone
(p>0.05, Mann-Whitney U-test).

Patient evaluation of allergy severity (VAS) revealed a
highly significant improvement between baseline and six
months (p<0.001, Wilcoxon test): 4.0+1.7cm vs.
7.3+1.6cm, respectively. This significant improvement
was maintained throughout the four-year follow-up period,
the VAS at four years being 8.1+1.6 (p<0.001, Wilcoxon
test) (Figure 1). Similar results were obtained in the
subgroup of patients with rhinitis plus asthma and in the
subgroup of patients with rhinitis alone (results not shown).
The severity classification of allergic disease according to
VAS changed dramatically between baseline and six months;
the proportion of moderate-severe (VAS<D5) rhinitis
decreased from 78.2% at baseline to 9.3% at six months
(p<0.05, Chi-square test). A gradual reduction continued
over the course of the study period.

The use of medications during the month before each
visit, assessed by the mean of the RMCS, was significantly
reduced in the first six months (4.6 +-2.5 points at baseline
vs. 0.841.6 points at six-months visit (p<0.001, Wilcoxon
test)), and remained very low until the end of follow-up
(0.3+0.8 points at 48-months visit) (Figure 2). Similar
results in temporal changes in RMCS were obtained in both
the subgroup of patients with rhinitis plus asthma and the
subgroup of patients with rhinitis alone (results not shown).
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Figure 2 Evolution of consumption of medications for rhinitis during the month before each visit according to Rhinitis Medication
Consumption Score (mean [95%Cl]); baseline (n=78), 6 months (n=75), 12 months (n=73), 24 months (n=66), 36 months (n=53)

and 48 months (n=32).
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Figure 3 Patient’s distribution according to rhinitis drug use (Anti H1+NS: Antihistamines+Nasal steroids).

There was a reduction in the consumption of antihista-
mines and nasal steroids in the month before each visit
throughout the study period (Figure 3). The proportion of
patients who had not consumed any treatment for rhinitis in
the month before each visit increased over time, especially
between baseline and the six-month visit (10.3% versus
68%). At the end of the study period (48 months) the
proportion of patients with no consumption was 81.3%.

Moreover, we observed a temporal reduction in the
frequency of consumption of antihistamines and/or nasal
steroids during the intervisit period (p<0.001, Chi-square
test). At baseline, 47.4% patients reported a regular
consumption of antihistamines and/or nasal steroids, 5.3%
at the six-month visit, 1.4% at the 12-month visit, 0% at 24-
and 36-month visits, and 5.9% at the end of the study period.
At the same time, the proportion of patients who declared no
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consumption of antihistamines and/or nasal steroids increased
over time: 9.0% at baseline and 73.5% at 48-month visit.

With regard to asthma medication, we did not find
statistically significant differences between baseline, six-
month visit and subsequent visits in AMCS (p>0.05,
Wilcoxon test). The GAS was significantly reduced in the
first six months (p<0.05, Wilcoxon test): 4.1+ 3.5 points at
baseline vs. 2.9 +3.2 points at six-month visit). However, in
the subsequent visits, no such significant reduction in GAS
was found. Additionally, no significant differences in FEV1
and Peak Flow were found over time (p>0.05, Student’s
t-test).

Eighteen patients presented an adverse reaction (AR)
(23.1%), most of them being local reactions (tongue
oedema, tongue irritation and small ulcers on the tongue):
10 of these patients had received conventional regimen in
the build-up phase (10 out of 60: 16.7%) and 8 the ultra-rush
regimen (8 out of 18: 44.4%). Five patients (6.4%)
experienced seven gastrointestinal reactions (nausea and/
or abdominal pain) and only one patient (1.3%) showed one
systemic reaction (SR): headache. All ARs were mild or
moderate. There were no cases of anaphylactic shock or
life-threatening events. The statistical analysis showed a
significantly higher proportion of ARs in patients who
received an ultra-rush regimen during the build-up phase
compared to those receiving conventional regimen
(p<0.05, Chi-square test).

Of the 78 patients included in the study, 12 patients
discontinued immunotherapy prematurely: one due to lack
of efficacy; two due to an AR (stomach pain and tongue
oedema and irritation); two due to lack of efficacy and AR
(tongue oedema); five due to loss to follow-up; and another
two for reasons not related to the study treatment. A dose
increase was made in seven patients based on investigator
criteria. In these patients the dose was increased from five
applications of 300IR/mL five times a week to eight
applications of 300 IR/mL five times a week due to a bad
response to the treatment and/or an increased use of
concomitant allergy medication. Good control of allergy was
achieved in one or two months, so the dose was maintained.

Discussion

The efficacy and safety of high-dose sublingual immunother-
apy (SLIT) has been demonstrated in several double-blind,
placebo-controlled studies.'® However, there are still few
data available concerning paediatric patients in clinical
practice. In the present study, we aimed to evaluate the
efficacy and safety of high-dose SLIT administered in
children with allergic rhinitis to house dust mites in real-
life clinical practice. This retrospective study indicates that
high-dose SLIT is well-tolerated and could be an effective
treatment. It considerably increased the clinical global
assessment of efficacy during SLIT and reduced the use of
concomitant medication. These results are consistent with
evidence that SLIT is effective in the treatment of allergic
rhinitis in paediatric patients.'*'®

There are few controlled trials which have evaluated SLIT
efficacy in the treatment of allergic rhinitis caused by house
dust mites carried out exclusively in paediatric pa-
tients.>'7""® Recently, Marogna et al."® published an open

randomised controlled study in children with allergic
rhinitis, with or without intermittent asthma. In this study,
SLIT significantly reduced nasal and bronchial symptoms in
comparison with the control group from the first year of
treatment. Conversely, previous studies have reported
negative results of SLIT in the treatment of paediatric
allergic disease.'"'® Thus, in the study conducted by Hirsch
et al.,"” SLIT did not show consistent clinical or immunolo-
gical benefits compared to placebo. Some authors have
pointed out that negative results might be related to a low
amount of allergen administered during treatment.'”?°
Variability in treatment effects could be explained also by
variable responses to treatment according to the type of
allergen used, the age of patients, or the dose and duration
of treatment.'®' Thus, Penagos et al.'* in a meta-analysis
indicated that SLIT courses shorter than 18 months were not
effective. However, in our study SLIT demonstrated a good
efficacy in children six months after treatment initiation.

As for the long-term effect of SLIT on asthma symptoms,
we did not find any reduction in the consumption of
treatments for asthma between baseline and the sixmonth
visit. Moreover, we did not find any temporal improvement
in asthma severity, assessed using the GAS, or in respiratory
function. Our results do not support the results of an open-
label, controlled, observational study which included 60
mite-sensitive asthmatic children aged from 3 to 17 years.?'
In that study, SLIT was given for 4 to 5 years and the children
were followed up for 10 years, at which time there was a
significant reduction in the prevalence of asthma, use of
asthma medication and a significant increase in peak
expiratory flow rate in the SLIT group compared with the
control group. Other controlled studies had revealed clinical
efficacy of SLIT in asthmatic children.'®?>72* The clinical
condition of the patients selected in our study might explain
the lack of a significant improvement in asthma severity:
peak flow and FEV1 at baseline were markedly high,
indicating that asthma was well controlled in these patients
when they initiated the treatment with SLIT. Similar results
were obtained in a double-blind, placebo controlled trial
performed in 111 children with house dust mite-induced
mild-to-moderate asthma.?® This study indicated that SLIT
does not provide significant additional benefits when
patients are well controlled with pharmacological treatment
and dust mite-avoidance measures.

The safety of SLIT in children was confirmed in many
trials, and no severe ARs had been reported. In our study,
SLIT at high doses was well tolerated by children. Mild or
moderate local ARs were the most frequently reported,
mainly related to the direct contact of the vaccine with
mucosal surfaces. There were no cases of anaphylactic shock
or life-threatening events. In spite of the higher proportion
of ARs among patients with an ultra-rush build-up phase, all
ARs recorded were mild or moderate, which indicates that
such a regimen could be an alternative to classic regimens if
administered under the strict control of health care
professionals.

The present study was carried out in real-life clinical
practice. Indeed, a double-blind, placebo-controlled study
would have enhanced the power of our results and
demonstrated the efficacy of SLIT. However, since patients
were not selected according to restrictive criteria, our
results may be better extrapolated to real conditions.
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Moreover, the magnitude of the effects of SLIT in rhinitis
patients found in our study cannot be easily explained only
by a placebo effect.

During recent decades, allergic airway disease has been
effectively controlled in paediatric patients, mainly with
inhaled and nasal corticosteroids which seek to relieve
symptoms. However, disease activity usually returns after
discontinuation of treatment. As stated earlier, allergen-
specific immunotherapy is believed to be the only treatment
capable of changing the natural history of the disease. A
recent study has demonstrated the preventive effect of SLIT
on the onset of mild persistent asthma and new skin
sensitisation in a group of allergic children with allergic
rhinitis, with or without intermittent asthma. These results
confirms that SLIT as well as SCIT act as a biological response
modifier.'® The benefits of immunotherapy, together with
the fact that dust mites are the leading cause of allergies,
especially asthma, have to encourage us to perform more
well-designed and powered clinical studies in children with
dust mites-induced rhinoconjunctivitis and asthma, in a
similar way as was done in pollen allergy.'"'2

In conclusion, this retrospective study might indicate that
high-dose SLIT has a good efficacy and safety profile in
children with mites-induced allergic rhinitis in real-life
clinical practice. Further studies are needed to confirm
short and long-term efficacy and preventive effects of SLIT
in rhinitis as well as asthma in paediatric patients.

Conflict of Interest

José-Luis Justicia and Victor Alva are employees of
Stallergenes Ibérica. The corresponding author declares no
other potential conflict of interest.

References

1. Malling HJ. Immunotherapy as an effective tool in allergy
treatment. Allergy. 1998;53:461-72.

2. Bousquet J, Lockey R, Malling HJ. Allergen immunotherapy:
therapeutic vaccines for allergic diseases. World Health
Organization. American academy of Allergy, Asthma and
Immunology. Ann Allergy Asthma Immunol. 1998;81:401-5.

3. Bousquet J, Van Cauwenberge P, Khaltaev N. Allergic rhinitis
and its impact on asthma. J Allergy Clin Immunol. 2001;108(5
Supl 1):147-334.

4. Novembre E, Galli E, Landi F, Caffarelli C, Pifferi M, De Marco E.
Coseasonal sublingual immunotherapy reduces the development
of asthma in children with allergic rhinoconjunctivitis. J Allergy
Clin Immunol. 2004;114:851-7.

5. Alvarez-Cuesta E, Bousquet J, Canonica GW, Durham SR, Malling
HJ, Valovirta E. Standards for practical allergen-specific
immunotherapy. Allergy. 2006;61(Supl 82):1-20.

6. Pajno GB, Barberio G, De Luca F, Morabito L, Parmiani S.
Prevention of new sensitizations in asthmatic children mono-
sensitized to house dust mite by specific immunotherapy. A
six-year follow-up study. Clin Exp Allergy. 2001;31:1392-7.

7. Jacobsen L, Niggemann B, Dreborg S, Ferdousi HA, Halken S,
Host A, et al. Specific immunotherapy has long-term preventive
effect of seasonal and perennial asthma: 10-year follow-up on
the PAT study. Allergy. 2007;62:943-8.

8. Amin HS, Liss GM, Bernstein DI. Evaluation of near-fatal
reactions to allergen immunotherapy injections. The Journal
of Allergy and Clinical Immunology. 2006;117:169-75.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Bernstein DI, Wanner M, Borish L, Liss GM. Twelve-year survey

of fatal reactions to allergen injections and skin testing:
1990-2001. The Journal of Allergy and Clinical Immunology.
2004;113:1129-36.

Wilson DR, Lima MT, Durham SR. Sublingual immunotherapy for
allergic rhinitis: systematic review and meta-analysis. Allergy.
2005;60:4-12.

Wahn U, Tabar A, Kuna P, Halken S, Montagut A, de Beaumont O,
et al. Efficacy and safety of 5-grass-pollen sublingual
immunotherapy tablets in pediatric allergic rhinoconjunctivitis.
J Allergy Clin Immunol. 2009;123:160-6.

Bufe A, Eberle P, Franke-Beckmann E, Funck J, Kimmig M,
Klimek L, et al. Safety and efficacy in children of an SQ-
standardized grass allergen tablet for sublingual immunother-
apy. J Allergy Clin Immunol. 2009;123:167-73.

Tari MG, Mancino M, Monti G. Efficacy of sublingual immu-
notherapy in patients with rhinitis and asthma due to house dust
mite. A double-blind study. Allergol Immunopathol (Madr).
1990;18:277-84.

Penagos M, Compalati E, Tarantini F, Baena-Cagnani R, Huerta J,
Passalacqua G, et al. Efficacy of sublingual immunotherapy in
the treatment of allergic rhinitis in pediatric patients 3 to 18
years of age: a meta-analysis of randomized, placebo-con-
trolled, double-blind trials. Ann Allergy Asthma Immunol.
2006;97:141-8.

Passalacqua G, Durham SR. Allergic rhinitis and its impact on
asthma update: allergen immunotherapy. J Allergy Clin
Immunol. 2007;119:881-91.

Larenas-Linnemann D. Certainties and doubts about sublingual
and oral immunotherapy in children. Curr Opin Allergy Clin
Immunol. 2009;9:558-67.

Hirsch T, Sahn M, Leupold W. Double-blind placebo-controlled
study of sublingual immunotherapy with house dust mite
extract (D.pt.) in children. Pediatr Allergy Immunol. 1997;8:
21-7.

Bahceciler NN, Isik U, Barlan IB, Basaran MM. Efficacy of
sublingual immunotherapy in children with asthma and rhinitis:
a double-blind, placebo-controlled study. Pediatr Pulmonol.
2001;32:49-55.

Marogna M, Tomassetti D, Bernasconi A, Colombo F, Massolo A,
Businco AD, et al. Preventive effects of sublingual immu-
notherapy in childhood: an open randomized controlled study.
Ann Allergy Asthma Immunol. 2008;101:206-11.

Frati F, Incorvaia C, Marcucci F, Sensi L, Di Cara G, Puccinelli P,
et al. Dose dependence of efficacy but not of safety in sublingual
immunotherapy. Monaldi Arch Chest Dis. 2006;65:38-40.

Di Rienzo V, Marcucci F, Puccinelli P, Parmiani S, Frati F, Sensi L,
et al. Long-lasting effect of sublingual immunotherapy in
children with asthma due to house dust mite: a 10-year
prospective study. Clin Exp Allergy. 2003;33:206-10.

Lue KH, Lin YH, Sun HL, Lu KH, Hsieh JC, Chou MC. Clinical and
immunologic effects of sublingual immunotherapy in asthmatic
children sensitized to mites: a double-blind, randomized, placebo-
controlled study. Pediatr Allergy Immunol. 2006;17:408-15.

Niu CK, Chen WY, Huang JL, Lue KH, Wang JY. Efficacy of
sublingual immunotherapy with high-dose mite extracts in
asthma: a multi-center, double-blind, randomized, and place-
bo-controlled study in Taiwan. Respir Med. 2006;100:1374-83.
Ozdemir C, Yazi D, Gocmen I, Yesil O, Aydogan M, Semic-
Jusufagic A, et al. Efficacy of long-term sublingual immu-
notherapy as an adjunct to pharmacotherapy in house dust
mite-allergic children with asthma. Pediatr Allergy Immunol.
2007;18:508-15.

Pham-Thi N, Scheinmann P, Fadel R, Combebias A, Andre C.
Assessment of sublingual immunotherapy efficacy in children
with house dust mite-induced allergic asthma optimally con-
trolled by pharmacologic treatment and mite-avoidance mea-
sures. Pediatr Allergy Immunol. 2007;18:47-57.

Please cite this article as: Ferrés J, et al. Efficacy of high-dose sublingual immunotherapy in children allergic to house dust mites in real-
life clinical practice. Allergol Immunopathol (Madr). 2010. doi:10.1016/j.aller.2010.01.008



dx.doi.org/10.1016/j.aller.2010.01.008

	Efficacy of high-dose sublingual immunotherapy in children allergic to house dust mites in real-life clinical practice
	Introduction
	Material and methods
	Results
	Discussion
	Conflict of Interest
	References




