ORIGINAL ARTICLE

Pediatric Allergy and Immunology

Sublingual immunotherapy not effective in house dust
mite-allergic children in primary care

Cindy M. A. de Bot', Heleen Moed', Marjolein Y. Berger'?, Esther Réder®, Wim C. J. Hop*, Hans
de Groot®, Johan C. de Jongste®, Roy Gerth van Wijk®, Patrick J. E. Bindels' & Johannes C. van

der Wouden'

1Depar'[men‘[ of General Practice, Erasmus MC-University Medical Center, Rotterdam, The Netherlands; 2Depar‘(mem of General Practice,
University Medical Center Groningen, University of Groningen, Groningen, The Netherlands; *Department of Allergology, Erasmus MC-
University Medical Center, Rotterdam, The Netherlands;*Department of Biostatistics, Erasmus MC-University Medical Center, Rotterdam,
The Netherlands; ®Department of Pediatric Allergology, Reinier de Graaf Groep, Delft, The Netherlands; ®Department of Pediatric Respiratory
Medicine, Erasmus MC-University Medical Center/Sophia Children’s Hospital, Rotterdam, The Netherlands

To cite this article: de Bot CMA, Moed H, Berger MY, Roder E, Hop WCJ, de Groot H, de Jongste JC, van Wik RG, Bindels PJE, van der Wouden JC.
Sublingual immunotherapy not effective in house dust mite-allergic children in primary care. Pediatr Allergy Immunol 2011; Doi: 10.1111/.1399-3038.2011.01219.x

Keywords
adolescent; allergic rhinitis; child; house
dust mite; immunotherapy; primary care;
sublingual.

Correspondence

Johannes C. van der Wouden, Department
of General Practice, Erasmus MC —
University Medical Center Rotterdam, Room
WK131, PO Box 2040, 3000 CA Rotterdam,
The Netherlands.

Tel.: +31 10 7043611

Fax: +31 10 7032127

E-mail: j.vanderwouden@erasmusmec.nl

Accepted for publication 6 September 2011

DOI:10.1111/1.1399-3038.2011.01219.x

Abstract

Background: Sublingual immunotherapy (SLIT) as a therapy for the treatment of
allergic rhinitis in children might be acceptable as an alternative for subcutaneous
immunotherapy. However, the efficacy of SLIT with house dust mite extract is not
well established.

Objective: To investigate whether SLIT in house dust mite—allergic children recruited
in primary care is effective and safe.

Methods: Children aged 6-18 years (n = 251) recruited in primary care with a
house dust mite-induced allergic rhinitis received either SLIT or placebo for 2 years.
Symptoms and medication use were assessed throughout the study. Primary out-
come parameter was the mean total nose symptom score (scales 0—12) during the
autumn of the second treatment year. Safety was assessed by recording any adverse
event.

Results: Overall, the mean nose symptom score + s.d. after 2 years of treatment
showed no significant effect of SLIT (symptom score intervention group
2.26 + 1.84 vs. placebo group, 2.02 + 1.67; p = 0.08). There were no significant
differences in secondary outcomes, nor in subgroup analyses. The number of
patients reporting adverse events was comparable between both groups.
Conclusions: Sublingual immunotherapy with house dust mite allergen was not bet-
ter than placebo in reducing rhinitis symptoms in house dust mite—allergic children
in primary care. SLIT as administered in this study can be considered safe.

Allergic rhinitis is a common disorder in children. House dust
mite (Der. pl and Der. f1) is the most frequent indoor aller-
gen causing this condition (1, 2). Unlike grass and tree
pollen, house dust mites are present all year around with a
peak in autumn (1, 2). National and international guidelines
have recently been developed to improve the management of
patients with allergic rhinitis (3-6).

Allergen immunotherapy is available in different modes of
administration (7). Subcutaneous immunotherapy (SCIT) has
been the most applied route for several decades and is effec-
tive in adults, but carries a risk of severe side effects (8, 9).
For children, there are important advantages of using sublin-
gual immunotherapy (SLIT) as a treatment. SLIT has a con-
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venient form of administration and a good safety profile
which allows home administration (10-13).

Specific immunotherapy might prevent the onset of asthma
and new sensitizations and may accelerate the remission of
asthma in children with allergic disease (14—18). Immunother-
apy is recommended in the ARIA guidelines for patients with
more severe disease, for those not responding to usual treat-
ments, and for those refusing usual treatment (5, 6).

Clinical trials determining the efficacy of SLIT involving
children have almost exclusively been performed in referral
centers (19-22). SLIT may also be an effective treatment in
primary care, as allergic rhinitis is mostly diagnosed and
treated in primary health care. Only one study with SLIT in
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children recruited in a primary care setting has been per-
formed, and this concerned grass pollen—related rhinocon-
junctivitis (23).

Evidence for the efficacy of SLIT in children with house
dust mite-induced allergy remains inconclusive (24-26). A
recent meta-analysis of SLIT house dust mites for respiratory
allergy in both adults and children concluded that there is
promising evidence of efficacy for SLIT, using mite extract in
allergic patients (adults and pediatric population analyzed
together). However, analyses in the pediatric population were
based on a very small population and conclusions should
therefore be interpreted with caution (27).

Our aim was to evaluate the efficacy and safety of 2 years
of treatment with SLIT with house dust mite allergen,
compared with placebo treatment, in 6- to 18-year-olds in
primary care with house dust mite—induced allergic rhinitis.

Methods
Study design

The study was a randomized, double-blind, placebo-con-
trolled trial, investigating the efficacy of 2 years of sublingual
immunotherapy with SLIT with house dust mite allergen
(SLIT-HDM) compared with placebo in 6- to 18-year-old
children with allergic rhinitis and a proven house dust mite
allergy in primary care. Patients entered the study during
September—December in 2005 or in 2006. Written informed
consent was obtained from parents of all children and from
children aged 12-18 years. The study was approved by the
Ethical Review Board of Erasmus MC. A detailed descrip-
tion of the design of the study has been published elsewhere
and is summarized below (28). The trial was registered as
ISRCTN91141483 (Dutch Trial Register).

Patients

Children aged 6-18 years with at least a 1-year history of
allergic rhinitis were invited by their general practitioner
(GP) for this study. Children were screened by researchers of
Erasmus Medical Centre according to the following prede-
fined criteria. Children were enrolled only if they had IgE
antibodies >0.7 kU/l to house dust mite (CAP-Phadiatop®;
Pharmacia Diagnostics AB, Uppsala, Sweden. HDM
CAP-class 2: 0.7-3.5 kU/l; class 3: 3.5-17.5 kU/l; class 4:
17.5-50 kU/1; class 5: 50-100 kU/I; class 6: >100 kU/I); did
not use nasal steroids in the month before the start of base-
line measurements; had a retrospective nose symptom score
of at least 4 of 12 points during the last 3 months; and pro-
vided written informed consent.

Patients were excluded when they had been treated with
immunotherapy in the previous 3 years; had severe asthma
(defined as requiring 800 mcg of budesonide or equivalent
other inhaled corticosteroid daily); or had required >3 courses
of oral prednisone/prednisolone, or one or more hospital
admissions for asthma in the previous year; had a sensitization
to pets present at home at entry in the study (IgE antibodies
>(.7 kU/1); or had a planned surgery of the nasal cavity.

de Bot et al.

SLIT

In the currently marketed Oralgen® House Dust Mite (Oral-
gen Mijten®, Artu Biologicals, Lelystad, The Netherlands),
the content of active substance is declared as biological units
(BU), based on in vivo standardization compared to the
D. pter house dust mite in house reference extract of the man-
ufacturer. To assess the concentration of Der. pl and Der. f1
(mcg/ml) in the study medication, three vials of the active
study drug and placebo medication were analyzed. Concen-
tration of Der. pl and Der. fI was determined by making use
of the Der. pl and Der. f1 ELISA kit (Indoor Biotechnolo-
gies, Warminster, UK) according to the supplier’s instruc-
tions. Participants received an aqueous extract of house dust
mites (D. pter, Dermatophagoides pteronyssinus) in a glycerin-
ated isotonic phosphate-buffered solution (Oralgen Mijten®)
or placebo treatment consisting of the glycerol-containing
solvent only. Treatment started on day 1 with 0.05 ml (1
drop) corresponding with 35 BU; the dose was increased by 1
drop per day until day 20 (20 drops = 1 ml = 700 BU).
After this dose escalation phase, the maintenance dose was
20 drops twice weekly. The drops were administered sublin-
gually and kept there for at least 1 min before being swal-
lowed. These instructions were given and monitored during
home visits by research assistants of Erasmus Medical
Center.

Outcome measures

The primary outcome measure for efficacy was the difference
in total daily mean nose symptom score based on four nose
symptoms (rhinorrhea, blocked nose, sneezing, and itching)
between the groups receiving house dust mite allergen extract
and placebo, after 2 years of treatment in the period Septem-
ber through December. The intensity of these symptoms was
subjectively assessed according to a grading scale: 0 = no
complaints, 1 = minor complaints, 2 = moderate com-
plaints, and 3 = serious complaints; the maximum score was
12. The scores were assessed daily by the patient and
recorded in a diary. The period of assessment of all outcome
measurements was a baseline period of 1 month before ran-
domization and 3 months in the period September through
December after 1 and 2 years of treatment.

Secondary outcome measures were the differences in the
following measures after 2 years of treatment of the active
study drug and placebo:
® the proportion of ‘well days’;
® the proportion of symptom-free days;
® the proportion of days with rescue medication (medica-
tion combined);
the proportion of days with levocetirizine tablets;
the proportion of days with xylomethazoline nasal spray;
the proportion of days with levocabastine eye drops;
total mean symptom score for nose and eye (symptoms
combined);
total mean eye symptom score;
rhinoconjunctivitis-specific quality of life;
® patients’ rating of benefit of treatment after 2 years.
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A ‘well’ day was defined in two different ways: (i) as a day
without nose symptoms and without rescue medication and
(ii) as a day with minimal nose symptoms (maximum 2 points
and per symptom not more than 1 point) and without rescue
medication.

A symptom-free day was defined in two different ways: as
a day with a total nose symptom score of 0 and as a day
with a combined nose and eye total symptom score of 0.

Rescue treatment (levocetirizine tablets, xylomethazoline
nasal spray, and levocabastine eye drops) and other medica-
tion were documented in a patient diary throughout the
2-year period.

For the eye symptom score, the following symptoms were
scored: tearing, itching, and redness. The intensity of these
symptoms was assessed according to the same grading scale
as for nose symptoms.

Rhinoconjunctivitis-specific quality of life (QoL) was
assessed through the validated Pediatric (6-11 years) and
Adolescent (12-17 years) Rhinoconjunctivitis Quality of Life
Questionnaire (PRQLQ and AdolRQLQ, respectively). The
score ranged from 0 (i.e., not troubled) to 6 (i.e., extremely
troubled), with lower scores indicating a better QoL (29, 30).

Patients were asked for their overall evaluation of the
treatment effect after 2 years based on the following scale:
1 = much worse, many more complaints; 2 = worse, more
complaints; 3 = no difference, similar complaints; 4 = a bit
better, less complaints; 5 = much better, hardly any com-
plaints; 6 = no complaints any more.

Safety was assessed by recording any adverse event. In addi-
tion, exploratory analyses were performed for separate nose
and eye symptoms, and asthma symptoms after 2 years of treat-
ment. Asthma symptoms were wheezing/dyspnea and dry cough
during the night. The intensity of these symptoms was assessed
according to the same grading scale as described earlier.

Compliance

Compliance was determined by weighing the returned study
medication. Compliance was calculated over the complete
study period.

Populations for analysis

The primary analysis was conducted on the intention-to-treat
(ITT) population that included all patients who took at least
one dose of study medication and who had evaluable diary
data after either 1 or 2 years of treatment (i.e., symptom
scores for relevant outcome measure filled out for at least
50% per diary period). The per-protocol (PP) population
included all patients who completed the study according to
the protocol and had no major protocol violations. The
major protocol violations were as follows:
® compliance to medication <80%, that is, using <80% of
prescribed study medication over the total study period;
® withdrawal from study/loss to follow-up. In case major
events occurred during the study period, which necessi-
tated withdrawal from the study, or loss to follow-up/
drop-out for other reasons, diary card data were evaluated
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up to the day of drop-out. Patients were requested to agree
with further follow-up according to the study protocol;
® diary of second year filled out <50% of days. In the per-
iod of evaluation (diary period after 2 years), the percent-
age of days at which the daily symptoms were properly
recorded should be at least 50.
The safety population included all patients who received at
least one dose of the investigational product.

Statistical analysis

A detailed description of the sample size calculation of the
study has been published elsewhere (28). We aimed at a sam-
ple size of 128 patients in each study group, allowing for
25% loss to follow-up.

Statistical comparison between the active study drug and pla-
cebo of the mean daily nose sum score after 2 years was made
using repeated-measurements ANOVA (SPSS version 15, SPSS
Inc, Chicago, IL). Five covariates were included in this analysis:
baseline symptom score at entry into study; age of patients at
entry into study; gender; house dust mite CAP-class at entry
into study (classes 2-6); and cohort (patients started in 2005 or
20006).

In addition, the year of evaluation after the start of treat-
ment (first year and second year) was included in the model
(YEAR). Baseline symptom score and age were entered as
continuous covariates (both retaining 1 decimal), gender as
dichotomous (male/female), HDM CAP-class as dichotomous
(class 2 = 0 and classes 3-6 = 1), and cohort as dichoto-
mous (cohort 1 and cohort 2). YEAR represents a fixed factor
(first year of evaluation = 1 and second year of evalua-
tion = 2). In this model, the nose sum score at baseline and
after 1 and 2 years was analyzed as square-root-transformed
variables to obtain approximate normal distributions.

Additional details of the statistical analysis are provided in
the Data Supplement S1.

Subgroup analysis

We compared the effect of placebo and the active study drug
within planned subgroups of patients with a baseline mean
total nose symptom score of <3 and > 3; patients with a
RAST class of 2 and above 2; and monosensitized and poly-
sensitized patients. No subgroup analyses were performed to
explore whether certain patients benefit more from treatment
than others.

Results
Demographic and baseline characteristics

A total of 500 children were screened and 257 patients were
randomly assigned to receive either SLIT or placebo therapy.
Of the 257 randomized patients, 251 comprised the safety
population, 226 the ITT population, and 185 patients the PP
population.

Fig. 1 shows the flow of patients during the study. The
baseline demographic and clinical characteristics of each
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Screened patients = 500

HDM-IgE < 0.7 KU/l = 216
Consent withdrawn = 23
Unallowed co-medication = 4

Randomised patients = 257 |

4‘ Consent withdrawn = 6 |

Placebo = 126 Safety population = 251 Active study

drug = 125

17 Discontinued:
Consent withdrawn = 14 | |
Lost to follow-up = 3

15 Discontinued:
Consent withdrawn = 12
Non compliant = 2

Lost to follow-up = 1

Completed = 111 Completed = 108
ITT =116 ITT =110
PP =92 PP =93

Figure 1 Flow chart of patient recruitment and follow-up. ITT,
Intention-to-treat population; PP, Per-protocol population.

group are presented in Table 1. At baseline, all characteristics
were well balanced between treatment groups; mean age of
the patients was 11.7 years and 60% were boys. Mean nose
symptom scores at baseline were 3.20 and 3.19 for the active
study drug and placebo, respectively; 28% of children had a
mean baseline score of 4 or higher, and 17% had a baseline
score of 5 or higher. Only 19% of the patients were mono-
sensitized. The total duration of treatment was
739 + 61 days in the active study drug group and
735 + 70 days in the placebo group. The proportion of
patients taking >80% of the calculated dose was 81% in the
placebo group and 86% in the active group (p = 0.38).

Primary efficacy measure

After 2 years of treatment, the mean nose symptom score
was reduced by 37% in the placebo group and by 26% in the
active study drug group (Fig. 2); in the ITT population, the
mean nose symptom score was 12% higher in the active
study drug group than in the placebo group (2.26 + 1.84
and 2.02 + 1.67; p = 0.08) (Fig. 2). The PP analysis of the
primary end-points showed no significant difference. Table 2
presents the results of the repeated-measurements ANOVA.

Secondary efficacy measures

At 2-year follow-up, analysis of all secondary outcomes
showed no significant differences between placebo and the
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Table 1 Demographic characteristics of children in the study (ITT
population)

Active study

drug Placebo All
(n=110) (%) (h=116) (%) (n=226) (%)
Male gender 67 (61) 68 (59) 135 (60)
Age in years 11.8 £ 3.1 11.7+29 11.7 £ 3.0
(mean + s.d.)

Age group

6-11 years 54 (49) 58 (50) 112 (50)

12-17 years 56 (51) 58 (50) 114 (50)
Wheeze or dyspnea in past

12 months 60 (55) 63 (54) 123 (54)
Sensitization status

Monosensitized 16 (15) 28 (24) 44 (19)

Polysensitized 94 (86) 88 (76) 182 (81)
RAST HDM

Class 2 18 (16) 21 (18) 39 (17)

Class 3 18 (16) 19 (16) 37 (16)

Class 4 25 (23) 25 (22) 50 (22)

Class 5 35 (32) 27 (23) 62 (27)

Class 6 14 (13) 24 (21) 38 (17
Retrospective nose symptom score*

Mean =+ s.d. 6.9 + 1.96 6.8 + 2.09 6.8 + 2.08
Baseline nose symptom score diaryf

Mean + s.d. 3.2 £ 1.96 3.2 +1.92 3.2+ 1.94

*Retrospective nose symptom score during the last 3 months,
based on telephone screening and should be at least 4 of 12 for
inclusion.

TIntensity of these symptoms (rhinorrhea, blocked nose, sneezing,
and itching) was subjectively assessed according to a grading scale:
0 = no complaints, 1 = minor complaints, 2 = moderate com-
plaints, and 3 = serious complaints; the maximum score was 12.

4.0 -
O Verum

3.5 1 m Placebo

3.0
25 -

e
2.0 - ]

1.5 1

HH

1.0 1

Total nose symptom score

0.5

0.0 -
Year 2

Baseline Year 1
Figure 2 Mean daily total nose symptom score. Data shown are
raw data. Error bars represent standard error of mean. The intensity
of nose symptoms (rhinorrhea, blocked nose, sneezing, and itching)
was subjectively assessed according to a grading scale: 0 = no
complaints, 1 = minor complaints, 2 = moderate complaints, and

3 = serious complaints; the maximum score was 12.

active study drug for any of these parameters (Table 3). For
separate symptoms, no differences were found, except for
dyspnea/wheeze, an exploratory efficacy measure showing a
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Table 2 Results of analysis of repeated-measurements ANOVA of
the mean daily total nose symptoms* (ITT analysis) after 2 years of
treatment

Total group-all covariates Effect  95% ClI p-value

Treatment (active study 0.117 -0.014 to 0.248 0.080
drug vs. placebo)

Age (per year) -0.011 —0.030 to 0.008 0.245

Gender (female vs. male) -0.002 -0.123t0 0.119 0.974

Baseline mean symptom 0.639 0.534 to 0.743 <0.001
score at entry into study*

House dust mite CAP-class -0.082 -0.238to 0.074 0.302
at entry into study(2 vs. >2)

Cohort (1 vs. 2) -0.115 -0.236 to 0.006 0.063

*Square-root-transformed mean scores.

significant difference after 2 years of treatment favoring the
placebo group (p = 0.010).

Quality of life did not differ between groups in total scores
for the PRQLQ and AdolRQLQ (p = 0.41 and p = 0.84) or
for the separate domains of these questionnaires.

The overall evaluation of the treatment effect by the
patients did not differ between groups (Table 4, p = 0.31).

Subgroup analyses

None of the analyses showed a difference between the active
study drug and placebo within any of the subgroups
(Table 5). Reduction in the nose symptom score was larger in
patients with a higher baseline score as compared to a low

Sublingual immunotherapy in primary care

baseline score, but this difference was not

( = 0.079).

significant

Safety

A total of 251 patients were analyzed for safety. The number
of patients who reported adverse events was comparable
between both groups (Table 6). No difference was seen in
local oral pharyngeal irritation/swelling in both groups. The
most commonly reported adverse event was nasal complaints.
Nine patients, six on the active study drug and three on pla-
cebo, reported a serious adverse event: generalized eczema;
asthmatic complaints; hospitalization for appendicitis (2x); in
hospital observation of asthma complaints (2x); planned sur-
gery to replace brain drain; meniscus operation; and in hospi-
tal observation of constipation. None of these serious adverse
events were considered to be related to the study drug.

Der pl and Der f1 concentration

A mean concentration of 2.03 mcg/ml Der pl and no detect-
able Der f1 was found in active study drug vials. No Der pl
or Der fl was detected in the placebo vials. For the active
study drug group, the total cumulative dose in a fully compli-
ant patient over the 2-year period was estimated at 435 mcg
Der pl.

Discussion

This is the first large study conducted with house dust mite
SLIT in allergic children in primary care. We found no

Table 3 Results of secondary outcomes (ITT analysis) after 2 years of treatment

Active study drug

(n=110) Placebo (n = 116)
mean + s.d. mean + s.d. p-value
Proportion of ‘well days’ def 1* 0.22 + 0.30 0.29 + 0.35 0.24
Proportion of ‘well days’ def 2+ 0.49 + 0.37 0.51 + 0.40 0.75
Proportion of symptom-free days def 1% 0.27 + 0.31 0.34 + 0.35 0.19
Proportion of symptom-free days def 2§ 0.25 + 0.31 0.33 + 0.35 0.18
Proportion of days with rescue medication 0.21 + 0.35 0.26 + 0.40 0.17
Proportion of days with levocetirizine 0.11 £ 0.29 0.14 + 0.33 0.71
Proportion of days with xylomethazoline nose 0.04 £ 0.12 0.03 + 0.08 0.61
Proportion of day with levocabastine (eye) 0.004 + 0.02 0.007 £ 0.03 0.12
Total symptom score (nose and eye) 2.76 + 2.42 2.59 + 2.51 0.59
Eye symptom score 0.49 + 0.77 0.57 + 1.03 0.94
Asthma symptoms (exploratory outcome)
Dyspnea/wheeze score 0.21 + 0.46 0.11 + 0.24 0.01
Dry cough score 0.15 + 0.40 0.11 + 0.25 0.19
PRQLQ (6-11 years) 0.93 + 0.79 (n = 51) 0.917 £ 0.69 (n = 53) 0.41
AdolRQLQ (12-17 years) 0.93 £ 0.73 (n = 58) 0.90 = 1.00 (n = 59) 0.84

PRQLAQ, Pediatric Rhinoconjunctivitis Quality of Life Questionnaire; AdolRQLQ, Adolescent Rhinoconjunctivitis Quality of Life Questionnaire.
*Well day defined as a day without nose symptoms and without rescue medication.
TWell day defined as a day with minimal nose symptoms (max 2 points and per symptom not more than 1 point) and without rescue medi-

cation.

1Symptom-free day defined as a day with a nose total symptom score of 0.
§Symptom-free day defined as day with a combined nose and eye total symptom score of 0.
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Table 4 Overall evaluation of the treatment effect

Active study  Placebo,
drug, n (%) n (%) Total, n (%)
Much worse, many more 0 (0) 2 (1.8) 2 (0.9)
complaints
Worse, more complaints 5(4.8) 2(1.8) 7 (3.3)
No difference, similar 39 (37.1) 34 (31.2) 73 (34.1)
complaints
Slightly better, less 35 (33.3) 39 (35.8) 74 (34.6)
complaints
Much better, hardly any 23 (21.9) 30 (27.5) 53 (24.8)
complaints
No complaints any more 3(2.9) 2(1.8) 5 (2.3)
Total 105 109 214

Table 5 Primary outcome: results of subgroup analyses after
2 years of treatment

Treatment
Subgroups effect 95% ClI p-value
Severity
Baseline mean total nose 0.057 -0.122 t0 0.236  0.53
symptom score <3
Baseline mean total nose 0.180 -0.021 t0 0.381 0.08
symptom score >3
RAST class
HDM CAP-class 2 0.125 —-0.196 to 0.446 0.43
HDM CAP-class >3 0.125 -0.022 t0 0.272 0.09
Sensitization
Monosensitized 0.108 —-0.260 to 0.477 0.56
Polysensitized 0.113 -0.032 t0 0.259 0.13

significant effects of SLIT compared with placebo on our
primary outcome, daily mean nose symptom score, or the
secondary end-points, except for a significant worsening of
one individual efficacy measure, dyspnea/wheezing, in the
SLIT group.

Strengths

The study was designed to comply with current guidelines for
the design, analysis, and reporting of studies assessing the
efficacy of immunotherapy (31-34). It had a baseline assess-
ment; was placebo-controlled, double-blind, and randomized;
had an adequate sample size and sufficient duration of treat-
ment. Patients were selected according to predefined clinical
criteria, and the primary and secondary outcomes were
clearly defined. The baseline assessment occurred between
September and December; moreover, the outcomes after 1
and 2 years of treatment were also assessed during this per-
iod, that is, when house dust mites are most prevalent (35—
37).

The safety of SLIT in children has been confirmed in tri-
als, systematic reviews, and meta-analyses (10-13, 22, 23). In
our study, SLIT proved to be safe. We found a remarkable
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Table 6 Number of patients with adverse events — safety popula-

tion
Active study Fisher’s exact
drug Placebo test (two-sided;
(n=125) (%) (n=126) (%) df=1)
Local
Oral pharyngeal 14 (11.2) 18 (14.3) 7> = 0.54
irritation/swelling P =0.57
Gastrointestinal 85 (68.0) 76 (60.3) 72 =161
complaints P =024
General
Nasal complaints 115 (92.0) 118 (93.7) %> =0.26
(rhinitis) P =0.63
Conjunctivitis 69 (55.2) 82 (65.1) 7> = 2.56
P=0.12
Shortness of 84 (67.2) 87 (69.0) 72 =0.10
breath/cough P=0.79
Eczema/itch/rash 71 (56.8) 82 (65.1) 72 =181
p=0.20
Allergy 75 (60.0) 84 (66.7) 22 =120
(not specified) p = 0.30
Other
121 (96.8) 121 (96.0) ¥ =011
p =1.00

similarity in the proportion of patients with placebo and
active study drug treatment reporting local symptoms. A pos-
sible explanation is that the activity of the allergen extract
administrated was insufficient to generate local side effects.

The ARIA guidelines state that monosensitized subjects
have more benefit from a single-allergen SLIT treatment than
polysensitized subjects (5, 6). In our study, we included both
mono- and polysensitized participants. About 81% of the
participants were polysensitized. In contrast to our results,
two recent trials suggested the benefit of single-allergen SLIT
in polysensitized patients (38, 39). Different pollen seasons
can cause symptoms owing to overlap, and various perennial
allergens could be responsible for different outcomes in the
evaluation of efficacy (32). This is of importance in clinical
practice because the majority of patients with allergy are
polysensitized. Further studies are needed to establish
whether single-allergen SLIT is useful in polysensitized
patients.

Our study had an unusually high compliance rate. Previ-
ous study showed that monitoring frequency is correlated
with compliance (40). We think that this may indeed have
been the case in the present study and that the high compli-
ance was caused by the intensive monitoring scheme. Over
the 2 years of treatment, the total number of planned con-
tacts was 13 home visits and 23 telephone calls, if possible all
by the same research nurse.

Limitations

The cumulative dose in our study after 2 years of treatment
was estimated at 435 mcg of Der pl, which seems relatively

© 2011 John Wiley & Sons A/S
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low compared with most other studies (27). This could be a
possible explanation for the absence of an effect of SLIT
compared with placebo, which has consequences for the gen-
eralizability of our findings.

A lack of similar studies makes it difficult to compare find-
ings and doses between studies. If we compare HDM-SLIT
studies with children and a diagnosis of allergic rhinitis (and/or
asthma), different cumulative doses and different outcomes in
efficacy are reported. Hirsch et al. (41) reported a cumulative
dose of 570 mcg for a duration of 1 year, concluding that SLIT
over 12 months with the fivefold Der pl dose of subcutaneous
IT was well tolerated, but no consistent clinical benefit or
immunologic change compared with placebo could be found.
Bahgeciler et al. (42) reported a cumulative dose of 560 mcg
over 6 months; their results suggest that SLIT may be a useful
alternative or additional therapy in the treatment of children
with asthma/rhinitis caused by HDM. Pham-Thi et al. (43)
performed a study in children with house dust mite-induced
allergic asthma for 18 months with a cumulative dose of
6900 mcg Der. pl and 14,700 mcg Der. f1 and found no evi-
dence for the efficacy of HDM-SLIT.

Transparency in the total doses of major allergens and the
immunologic activity of an allergen preparation should be
encouraged, and this information should be made available
by manufacturers. Also, in most studies, failure to report the
total dose of major allergens in standardized units hampers
comparability (44, 45).

A relevant question is: was the disease severity of the pres-
ent study population enough to allow the detection of treat-
ment effects? It is known that about 90% of the patients
consulting a GP have moderate to severe disease (46, 47). In
our population, the baseline symptom scores were consider-
ably lower than the retrospective symptom scores assessed at
However, compared with other studies, our
patients’ symptom scores at baseline were similar or even
higher (43, 48).

Most studies performed in referral centers reported symp-
tom scores only after treatment (21, 49) and the symptom
scores in our study were comparable to those. Thus, there
was substantial room for improvement, and it is unlikely that
the absence of effect can be explained by low initial symptom
scores in the study population.

As all children were treated for two years, this should be suf-
ficient to show an effect. Apart from the low SLIT dosage,
mentioned elsewhere, another possible explanation for a lack
of effect may be the regimen of twice-weekly dosing during the
maintenance phase. An animal study suggested that reducing
dosing intervals may improve immunologic outcomes (50).
However, the regimen in our study was in accordance with the
manufacturer’s guidelines and we adhered to these guidelines.

Calculation of mean scores in a fixed time period does not
take into account the wide variation in day-to-day symptoms.

inclusion.
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Therefore, additional end-points have been proposed to eval-
uate the efficacy of immunotherapy (51). In the current
study, however, primary and secondary outcomes did not
differ between the active study drug and placebo group.

We found a statistically significant difference for the dysp-
nea/wheeze score after 2 years of treatment in an exploratory
analysis, favoring the placebo group. The absolute difference
between group means was small, only 0.10 on a 0-4 point
scale; hence, the clinical relevance of this result is question-
able.

In the Netherlands, patients are often referred to an aller-
gologist for indication and treatment with SCIT or SLIT (3,
4). Recent articles also address the importance of primary
care in the treatment for and management of allergic rhinitis
(52-54). The World Allergy Organization proposed more col-
laboration between primary care and allergologists for an
optimal delivery of SLIT in the community setting. GPs
should be trained for the early detection, diagnosis, manage-
ment of and treatment for allergic disorders (33). For these
reasons, we considered it important to perform our study in
a population that was seen in primary care. The effectiveness
of SLIT for house dust mite allergy in such a population is
highly relevant, as marketing efforts of SLIT manufacturers
have specifically targeted this group over the past decade.

Conclusion

HDM-SLIT with a relatively low dosage was not effective in
this primary care population of children with allergic rhinitis.
SLIT was in general safe and well tolerated.
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Methods

Statistical analyses

The variance-covariance matrix of measurements at two years of follow-up was
unstructured. The adjusted means, pairwise treatment differences, p-values and 95%
confidence limits for the treatment differences are summarised for the second
evaluation year. Repeated measures analysis does not explicitly use any form of
imputation. However, all evaluable data (baseline diary, first year of evaluation and
second year of evaluation) for a subject were used in the analysis and this method of
analysis is generally considered optimal in case the total symptom score is missing
either at the first or second year of follow-up.

The distributions of residuals of the main model were checked at the two evaluation
years. If the residuals did not appear to follow a normal distribution at one or both
evaluation years, as shown by the Shapiro Wilks test with p<0.01, bootstrapping was
used instead. In this case the primary analysis was done by analysing the symptom
scores at the second year, with the observation after 1 year carried forward in case
the second year symptom score was missing. The same model was used as
described above excluding the terms containing the YEAR variable. Bootstrapping
was performed with 5000 replicates using STATA software, version 10 to estimate
standard errors, p-values and 95% confidence intervals for the adjusted treatment
effect.



