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Successful management of mite-allergic
asthma with modified extracts
of Dermatophagoides pteronyssinus
and Dermatophagoides farinae in a
double-blind, placebo-controlled study
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Background: Mite sensitivity is highly prevalent in tropical and

subtropical regions, such as the Canary Islands.

Objectives: To evaluate the clinical efficacy and safety of a

depigmented polymerized allergen vaccine containing a 50%

mixture of Dermatophagoides pteronyssinus and

Dermatophagoides farinae.

Methods: Sixty-four patients participated in the study. It was

prospective, double-blind, and placebo-controlled, with random

allocation of patients to receive active treatment or placebo.

The active group received a mixture of modified allergen

extracts containing 50% D pteronyssinus and 50% D farinae;

the control group received placebo. All individuals were

diagnosed with mild/moderate asthma and rhinoconjunctivitis

caused by sensitization to D pteronyssinus and D farinae.

Bronchial provocation test (BPT) was considered the main

outcome to document clinical efficacy.

Results: Fifty-four patients completed the study. The active

group experienced a significant improvement in BPT (P < .001),

whereas the placebo group did not (P 5 .648). At the end of the

study, 20 patients in the active versus 9 in the placebo group

(P 5 .013; odds ratio, 5.71 [1.76, 18.51]) needed more than

twice the amount of allergen to obtain a positive BPT. The

median improvement in the active group over placebo was

53.76% in total symptom and 58.09% in medication scores.

Conclusion: Immunotherapy with a mixture of modified

allergen extracts of D pteronyssinus and D farinae is safe

and efficacious to treat mite-allergic asthma.

Clinical implications: This immunotherapy modifies the

natural course of the illness because it improves all clinical

outcomes measured and prevents the worsening of specific

bronchial hyperreactivity. (J Allergy Clin Immunol

nnnn;nnn:nnn-nnn.)
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Dermatophagoides pteronyssinus and Dermatopha-
goides farinae are one of the most common sources of
indoor allergens worldwide.1 In subtropical latitudes, most
individuals with allergy are sensitized to house dust
mites,2-4 and mite allergen levels regularly exceed 10 mg
of Der p 1 per gram of dust.5 The overall treatment of these
patients focuses primarily on education, the reduction of
allergen exposure, pharmacotherapy, and immunother-
apy. However, in the light of recent publications that
have shown negative results using environmental control
measures,6-8 immunotherapy with mite extracts has
emerged as a solid treatment of mite-induced allergic
respiratory diseases. Specific immunotherapy with mite
extracts has demonstrate clinical benefits in double-blind,
placebo-controlled trials using aqueous, physically, or
chemically modified extracts.9-13 The threshold dose elic-
iting an immediate bronchial constriction or nasal obstruc-
tion after immunotherapy is significantly increased in
most studies using provocation tests as an objective mea-
sure of efficacy.

A new type of modified allergen extract has been
successfully used to treat patients with allergy. These
extracts include a depigmentation step and a subse-
quent polymerization with glutaraldehyde and adsorption
onto aluminum hydroxide. Extracts produced by using
this procedure have demonstrated clinical efficacy and
safety in open14-18 and double-blind, placebo-controlled
studies.19-21

The objective of this study was to evaluate the clinical
efficacy and safety of a depigmented, polymerized vaccine
containing a mixture of D pteronyssinus and D farinae
using objective (improvement in specific bronchial provo-
cations tests and dose-response skin test) and subjective
(visual analog scale [VAS], asthma-related quality of
life, and medication and symptom scores) measures.
1
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Abbreviations used

AQLQ: Asthma Quality of Life Assessment

BPT: Bronchial provocation test

IQR: Interquartile range

VAS: Visual analog scale

METHODS

Study design and patient assignment

The study was prospective, double-blind, placebo-controlled, and

randomized. The active group received a mixture (50%:50%) of

modified allergen extracts of D pteronyssinus and D farinae, whereas

the control group received placebo. The placebo contained aluminum

hydroxide, phenol, and saline solution with the exception of the mod-

ified allergen extracts. The duration of the study was 54 weeks. This

study was approved by the Ethics Committee of the University

Hospital ‘‘Virgen de la Candelaria,’’ Santa Cruz de Tenerife, and

the Spanish Health Authorities. The inclusion criteria were clinical

history of asthma and rhinoconjunctivitis suggestive of house dust

mite allergy, positive skin tests to house dust mites using standardized

extracts, negative to other mite species and common aeroallergens,

positive specific bronchial provocation test to a standardized D pter-

onyssinus, and detectable specific IgE (CAP� 2) to this mite. All pa-

tients who met these criteria had mild or moderate asthma following

Global Initiative for Asthma criteria22 and rhinoconjunctivitis caused

by sensitization to D pteronyssinus and D farinae. The severity of rhi-

nitis was persistent in frequency and moderate to severe in symptoms,

according to Allergic Rhinitis and its Impact on Asthma.23 The exclu-

sion criteria were those outlined in the World Health Organization

position paper on allergen immunotherapy,24 as well as pregnancy,

lactation, and aspirin intolerance. After the initial diagnostic tests,

the patients were blindly randomized and treated with active vaccine

or placebo. Both groups received pharmacologic treatment. All pa-

tients were evaluated weekly (at the build-up phase) and monthly

(when maintenance dose was reached). At this time, a comprehen-

sive evaluation of the patient took place, and the medication was ad-

justed as needed. The allowed medication consisted of loratadine,

salbutamol, and topical (nasal and bronchial) glucocorticosteroids

(budesonide).

Sample size and patient population

The sample size was calculated on the basis of the number of

patients who at the end of the study would need more than twice the

amount of native allergen extract needed at baseline to achieve a

positive bronchial provocation test (BPT). Assuming that 25% of the

patients receiving placebo and 70% in the active group would achieve

this improvement, for an a 5 0.05 (2-tailed) and b 5 0.2 (1-tailed),

the required sample size was 52 patients.25 Assuming a 20% of drop-

outs, the sample size was adjusted to 64 patients. Demographic data

of patients are shown in Table I.

Modified allergen extracts of D pteronyssinus
and D farinae

The vaccines for study were supplied by the allergen manufacturer

(Laboratorios LETI, SL, Madrid, Spain). These vaccines were

prepared and standardized as previously described.18 The 50% spe-

cific IgE binding inhibition points were determined by ELISA26;

295 ng was needed for the native and 18.52 mcg for the modified

extracts of D pteronyssinus and 77 ng and 2.38 mcg for D farinae,

respectively. The IgG binding activity was measured by ELISA;
13 ng of the native and 15 ng of the modified extract of D pteronys-

sinus and 17 ng of the native and 15 ng of the modified extract of

D farinae were needed to produce 50% inhibition. The native extract

of D pteronyssinus contained 20.35 mg Der p 1 and 12.30 mg Der p 2

per mg freeze-dried extract. The D farinae extract contained 19 mg

Der f 1. As a result of the polymerization process, Der p 1, Der p 2,

and Der f 1 could not be detected in the modified extracts. The

same batch of native extract of D pteronyssinus was used for all

in vivo tests (BPT and dose-response skin prick tests).

Treatment schedule

Two consecutively numbered vials containing the polymer were

prepared for each patient. The concentration in vial 1 was 3.5 mg/mL

freeze-dried extract of D pteronyssinus plus 2.8 mg of D farinae; vial

2 contained 10 times more. The trial medication was administered

subcutaneously at regular intervals using the following schedule:

0.1, 0.3, and 0.5 mL vial 1 (1 injection/wk) followed by 3 administra-

tions of 0.1, 0.3, and 0.5 mL vial 2 (1 injection/wk). Finally, 12 ad-

ministrations of 0.5 mL vial 2 were administered in monthly intervals.

Safety

Side reactions were recorded and classified as local or systemic,

or immediate or delayed. Local reactions were expressed as the length

of the diameter of the erythema. Local immediate reactions with a

diameter of less than 5 cm and delayed of less than 10 cm were

considered clinically irrelevant. Systemic reactions were graded in

accordance with the European Academy of Allergology and Clinical

Immunology guidelines.27

BPT

The BPT was considered the main outcome to document the

clinical efficacy.28 It was performed at baseline and after 1 year,

according to the method of Cockcroft et al,29 with slight modifica-

tions.30 The same batch of standardized native unmodified allergen

extract of D pteronyssinus at 0.002, 0.02, 0.2, and 2 mg/mL was

used throughout the trial. The vial of maximum concentration had a

potency of 100 histamine equivalent in prick-testing units (HEP)/

mL and contained 40.70 mg Der p 1/mL and 17.22 mg Der p 2

(Laboratorios LETI, S.L.). It was supplied freeze-dried and vacuum-

closed to be reconstituted just before use. All patients were tested

between 8 AM and noon, none was pretreated or challenged under

circumstances that could affect the outcome of the study, and all dis-

continued inhaled steroids 30 days before the BPT. Only immediate

responses were recorded and evaluated. The allergen extract was

delivered by means of a DeVilbiss 646 nebulizer (DeVilbiss Co.,

Somerset, Pa) following the method described by Rosenthal et al.31

The nebulizer was connected to a dose-metering device that electron-

ically controlled the flow of compressed air at 20 psi through the

TABLE I. Demographic data of the patients included

in the study

Active Placebo

Patients included 32 32

Men 15 12

Women 17 20

Mean age (6SD) 23.5 6 9.3 23.8 6 7.7

Mild asthma 3 3

Moderate asthma 29 29

Inhaled corticosteroids

at baseline

29 29
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nebulizer for a fixed interval. The test was initiated with 5 inhalations

of the lowest concentration of the allergen extract (0.002 mg/mL). If

the decrease in FEV1 was less than 20% of the predicted value, the

patient performed 5 additional inhalations of the next concentration

(0.02 mg/mL), and the FEV1 was measured again. If the result was

negative, the process followed with the remaining concentrations un-

til a decrease greater than 20% of the predicted value was achieved.

The results of the BPT were expressed as the PD20FEV1 value that

was calculated according to Chai et al.32 The results for each group

were expressed as the median of the PD20FEV1 and its increase from

baseline to the end. Because the reproducibility of the PD20FEV1 is

between the limits of a 2-fold concentration of the antigen,33-35 the

results were also expressed as the number of patients who needed

at the end of the study more than double or less than the half the

initial amount of allergen extract to experience a positive BPT.

Evaluation of the worst-case scenario

Following the recommendations of the medicine based on

evidence, the worst-case scenario related to the main outcome was

studied.36 This analysis consisted in the consideration that patients

who dropped out of the study would have remained during the whole

length of the study. This test considers that patients who did not finish

the study and were receiving the active treatment had a bad evolution,

whereas those on placebo improved. We considered that the patients

who abandoned the active group had the same median worsening in

PD20FEV1 as those who worsened in the placebo group, whereas

those who left the placebo group had the same median improvement

as those who improved in the active group.

Skin prick tests

Patients were skin tested at baseline and at the end. These tests

were conducted in duplicate on the volar surface of the forearm using

the same batch and at the same concentrations used for BPT.

Glycerinated saline solution and histamine HCl 10 mg/mL were

used as negative and positive controls, respectively. All the reactions

were recorded after 15 minutes of application.28 The area of each

wheal was measured by planimetry using a Wacom palette (Wacom

Technology Co, Vancouver, Wash) and the computer program

MacDraft (Microspot, Inc, Boca Raton, Fla). The results were ex-

pressed28 for each patient as the dose of native allergen extract needed

to produce the same wheal size as the positive control (10 HEP).

Symptom and medication scores and VAS

All patients recorded daily symptom scores (nose, eyes, and lungs)

in a diary card, and the weekly score was calculated. The evaluated

symptoms were nose (sneeze, blockage, and running), eye (itching,

redness, and swelling), and chest (breathlessness, wheeze, chest

tightness). The rating system used in this clinical trial was 0 (absent

symptoms), 1 (mild), 2 (moderate), and 3 (severe).37 The total symp-

tom score was calculated as the sum of all individual symptom scores.

Medication was recorded and quantified according to Dreborg et al38

with slight modifications: 1 point was given for the intake of 1 tablet

(antihistamine), the inhalation of 1 puff of a short-acting b-adrenergic

agent, or 1 puff of 200 mg budesonide. VAS consisted of a 100-mm

horizontal line with no intermediate marks or signs. The left end read

‘‘very poor’’ and the right end ‘‘very good.’’ It was filled after each

injection and was used to evaluate the clinical perception of the pa-

tients regarding asthma severity. This scale has a good relation with

the perception of bronchial obstruction.39 The results of symptom

and medication scores and VAS were expressed as the mean,40 as

well as the percentage of improvement over placebo. Furthermore,

the number of weeks with symptom and medication scores �1 and

with values >10 were counted and compared between groups.

Because of the length of the trial, some patients failed to fill their diary
card daily. The number of weeks in which the diary card was not filled

and remained blank was also counted to establish potential differ-

ences between both groups.

Asthma Quality of Life Assessment

The questionnaire developed by Marks et al41 was used. The total

scale score was measured together with subscale scores for the

domains of breathlessness, mood disturbance, social disruption,

and health concerns. It was formulated after each injection of the

vaccine during the trial. The results were expressed as the mean of

all measurements.

Statistical methods

The analysis of the study was on the basis of intention to treat. The

Excel spreadsheet (Microsoft, Inc, Seattle, Wash), and the statistical

software SPSS v.11.0 (SPSS, Inc, Chicago, Ill) and StatView (SAS

Institute, Cary, NC) were used. The results were analyzed for normal-

ity (Shapiro-Wilk), showing that practically all the outcomes did not

follow a normal distribution. Descriptive statistics for BPT and skin

tests were expressed as the median with the first and third interquartile

range (IQR), whereas for symptom and medication scores, VAS and

Asthma Quality of Life Assessment (AQLQ) were expressed as the

mean with 95% CIs. Wilcoxon, Mann-Whitney, and Fisher exact

P value tests were used for comparative statistics. The Hodges-

Lehmann estimator (with the 95% lower and upper confidence limits)

was used to measure the effect size of the differences between the

2 groups. The odds ratio with 95% CI was calculated in the main

variable of evaluation (BPT).

RESULTS

Patients

Fifty-four patients (84.4%) completed the trial; 5
abandoned in each group. Withdrawals were not caused
by lack of efficacy, worsening of the disease, or adverse
reactions. One patient withdrew because of pregnancy.
Each patient who completed the study received 18 injec-
tions (5 in the build-up phase and 13 in maintenance).

Safety

There were 4 local reactions (2 in each group). All these
reactions were with the maintenance dose (0.5 mL of vial
number 2), and all were immediate with a diameter smaller
than 5 cm. No systemic reactions were reported.

BPT

At baseline, the median value of the PD20FEV1 was
10.05 (IQR, 5.48, 81.00) for the active and 43.50 (IQR,
6.10, 511.00) for the placebo group (P 5 .416, Mann-
Whitney test). At the end, these values were 111.06
(IQR, 41.05, 686.00) and 41.00 (IQR, 3.35, 311.00), re-
spectively (P 5 .029). The active group showed a signif-
icant difference in PD20FEV1 from baseline (P < .001,
Wilcoxon test), whereas the placebo group did not
(P 5 .648). Fig 1 shows the evolution of the PD20FEV1

in the active and placebo groups, respectively.
At the end of the study, 20 patients in the active group

needed more than twice the amount of the native allergen
to obtain a positive BPT (the median of the ratio for these
patients was 5.30; IQR, 3.34, 12.20) versus 9 in the
placebo group (the median of the ratio for these patients
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FIG 1. Individual changes in a log scale of the PD20FEV1 values in the active and placebo groups.

TABLE II. Statistical analysis of the bronchial provocation tests, including all the patients who completed both

bronchoprovocations and the worst-case scenario*

Active Placebo Hodges-Lehmann Py

Study 79.80 (29.50; 225.00) –0.04 (30.45; 645.90) 97.06 (32.00; 230.54) <.001

Worst-case scenario 46.90 (1.83; 205.00) 6.06 (–4.08; 73.93) 52.02 (1.41; 147.00) .0291

*The median values (and interquartile ranges) of the difference of PD20FEV1 from baseline to the end for each group and the comparative statistics are shown.

The line of the worst-case scenario reflects the corrected data once the values from the patients who abandoned the study were incorporated.

�Mann-Whitney test.
was 10.03; IQR, 6.00, 13.08; P 5 .013; odds ratio, 5.71
[1.76; 18.51]). The number of patients who needed less
than half the initial amount of allergen extract to experi-
ence a positive BPT at the end of the study was 0 in the
active and 7 (26%) in the placebo group (among these 7
patients, the median of the ratio was 0.04; IQR, 0.001,
0.019; P 5 .024).

The median amount of allergen needed to produce the
PD20FEV1 at baseline in the 5 patients who withdrew the
study in the active group was 8.02 mcg freeze-dried native
allergen extract of D pteronyssinus (IQR, 5.10, 101) and
in the 5 patients in the placebo group, 11.00 (IQR, 6.10,
56.00; P > .917). In the worst-case scenario, we supposed
that all patients who abandoned were also challenged at
the end of the study. After correction of the data, includ-
ing now the theoretical worsening in the active group
(PD20FEV1 from baseline multiplied by 0.04), or im-
provement in the placebo group (PD20FEV1 from baseline
multiplied by 5.3), the active group still showed a signif-
icant difference from baseline (Wilcoxon P < .001),
whereas the placebo group did not (P 5 .270). Table II
shows the median increment of the amount of native aller-
gen extract needed to achieve the PD20FEV1 at the end of
the study.

Skin prick tests

The active group showed a significant difference from
baseline (P 5 .029, Wilcoxon), whereas the placebo group
did not (P 5 .900). The active group needed at the end of
the study a median of 21.9 mg (IQR, 8.99, 73.80) more of
allergen extract to achieve the value of 10 HEP, whereas in
the placebo group the figure was –0.31 mg (IQR, –21.28,
18.10). The difference between both groups was
significant (P 5 .015, Mann-Whitney). The result of the
Hodges-Lehmann test was 24.34 (5.22, 63.70).

Symptom and medication scores
and visual scale

The complete treatment time for each patient was
54 weeks. Because of the patient abandons and oversights
to fill the diary cards, the median of the weeks completed
was 46 (85.2%; IQR, 37, 50) for the active group and 47
(87%; IQR, 39, 49) for the placebo (P 5 .54). The descrip-
tive (median and IQR) and comparative statistics are sum-
marized in Table III. Fig 2 shows the evolution of the sum
of symptom and medication scores, respectively. The me-
dian improvement in total symptom and medication scores
in the active versus placebo group was 53.86% and 58.09%,
respectively. For all patients in the active group, there were
567 weeks free of inhaled corticosteroids (median per pa-
tient, 13; IQR, 3.5, 30.5) versus 431 (median, 6; IQR, 1.0,
18.5) in the placebo group (Fisher exact P value < .001).
The number of weeks with a score higher than 10 for all
patients in the active group was 414 (median of 5 weeks/pa-
tient; IQR, 0.0, 21.2) and 717 (median of 14 weeks/patient;
IQR, 5.7, 41.0) for the placebo group (P < .001).

AQLQ

The median values for both groups were practically
identical at baseline (22 and 23 for active and placebo
groups, respectively). There was a sharp improvement
from baseline to the third week of treatment in both groups
(P < .05 for both groups). In the third week, the values were
9 and 11, respectively. After this week, the values of the
placebo group were in the range from 14 to 7, whereas in
the active group the trend was to improve, with the range
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TABLE III. Descriptive statistics (mean and 95% CI) of bronchial, nasal, ocular, and overall symptom scores,

medication scores, visual scale, and AQLQ of both groups*

Active Placebo Hodges-Lehmann

P (Mann-

Whitney)

Percentage of

improvement

Bronchial symptom score 3.16 (2.83, 3.50) 6.06 (5.71, 6.40) –2.88 (–3.36, –2.43) <.001 47.75

Nasal symptom score 6.62 (6.03, 7.20) 14.48 (13.69, 15.27) –7.71 (–8.49, –6.76) <.001 54.29

Ocular symptom score 1.85 (1.69, 2.01) 4.58 (4.25, 4.92) –2.71 (–3.09, –2.39) <.001 59.67

Overall symptom score 11.63 (10.66, 12.61) 25.12 (23.84, 26.40) –13.02 (–14.67, –11.53) <.001 53.86

Medication score 10.47 (9.69, 11.25) 22.09 (21.43, 22.75) –12.67 (–13.22, –10.93) <.001 58.09

Consumption of inhaled

glucocorticosteroids

7.09 (6.40, 7.77) 14.20 (13.71, 14.69) –7.56 (–8.40, –6.73) <.001 50.10

Visual scale 7.60 (7.36, 7.83) 6.73 (6.50, 6.96) 0.90 (0.59, 1.17) <.001 12.88

AQLQ

Overall 7.44 (5.78, 9.11) 11.44 (9.67, 13.22) –4.36 (–8.69, –0.10) .043 34.95

Breathlessnes 1.36 (1.07, 1.66) 2.92 (2.51, 3.32) –1.23 (–2.09, –0.39) .005 53.33

Mood 2.00 (1.43, 2.57) 2.69 (2.22, 3.17) –0.50 (–1.87, 0.51) .254 25.77

Social 0.72 (0.35, 1.10) 3.17. (2.41, 3.93) –1.44 (–0.01, –3.59) .043 77.19

Concerns 2.22 (1.66, 2.79) 4.00 (3.34, 4.66) –1.50 (–3.44, –0.22) .025 44.44

*Comparative statistics (Hodges-Lehmann and Mann-Whitney tests) were used to compare all these variables between both groups. The last column reflects the

percentages of improvement in symptom and medication scores, VAS, and AQLQ in the active versus placebo group.

FIG 2. Sum of symptom and medication scores for the patients in the active and placebo groups.
from 10 to 3. The active group had a significantly better
perception of quality of life in the overall questionnaire
and all the domains, with the exception of the mood distur-
bance, than the patients of the placebo group. The descrip-
tive and comparative statistics are summarized in Table III.
Fig 3 shows the evolution of the overall AQLQ.

DISCUSSION

In the current manuscript, we describe the results
of a double-blind, placebo-controlled study using a
modified therapeutic vaccine containing a mixture of
D pteronyssinus and D farinae extracts. The results of
the study demonstrate that the treatment was efficacious
and well tolerated. The BPT was used as an objective
method to document the clinical effect and to calculate
the sample size. BPT has good reproducibility when using
FEV1 as an objective marker of obstruction42,43 not
affected by suggestion.44 PD20FEV1 is the most common
outcome used to evaluate BPT. It is reproducible in a range
of 1 doubling dose (2-fold variation). Twenty patients in
the active group needed more than twice the amount of
the native allergen to obtain a positive BPT, versus 9 in
the placebo group. The data suggest that an increase in
the threshold of the allergen needed to produce a reaction
in the shock organ takes place primarily in the group that

FIG 3. Evolution of the overall AQLQ.
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received immunotherapy, although some patients in the
placebo group also improved. However, the difference
was statistically significant. An important clinical finding
was that 7 (26%) patients of the placebo group needed less
than half the amount of the native unmodified extract to
achieve a positive specific BPT at the end of the study (P
< .05). These patients seem to have experienced a
progressive deterioration in PD20FEV1, in spite of a signif-
icantly greater consumption of inhaled glucocorticoste-
roids in the placebo group. This finding is consistent
with a chronic inflammatory and remodeling process of
the lungs, as has been suggested for several animal
models.45-48 This result is also in agreement with the find-
ings of Guerra et al14 and Ameal et al,20 who reported
similar results in patients with allergy and asthma sensi-
tized to the pollen of Olea europaea and to D pteronyssi-
nus, respectively, and who received treatment for their
asthma following current guidelines, including inhaled
corticosteroids, but did not receive immunotherapy. A
Cochrane review49 that examined 54 randomized con-
trolled trials of specific immunotherapy in asthma con-
firmed the efficacy of immunotherapy in asthma as
evidence A. In particular, it emphasized the clinically use-
ful outcomes of decreased symptom scores and medication
requirements, as well as improved allergen-specific and
nonspecific airway hyperresponsiveness. The results of
the Cochrane review were consistent, and the number of
patients studied was greater than 1000, making interpreta-
tion of the meta-analysis valid.22 Our study confirms the
clinical efficacy of immunotherapy when administered to
well selected patients and the sparing effect of corticoste-
roids and other symptomatic medication. Furthermore,
the study proves that immunotherapy is safe and prevents
the worsening of the specific bronchial hyperrreactivity as
could be observed in the conventionally treated (placebo)
group. Furthermore, the median improvement in the active
group over placebo was 53.76% in total symptom and
58.09% in medication scores. Therefore, the early use of
immunotherapy in correctly selected patients should be
considered.

Patients in the study were advised to use conventional
environmental control measures. After the study was
completed and the code opened, the patients were
contacted to establish who had used encasements and/or
acaricides. None of the participants had used these special
measures. This study demonstrates that the vaccines used
induced a significant clinical improvement in this patient
population, in spite of the effectiveness, or not, of the
regularly recommended environmental control measures.
This finding is not surprising based on recent environ-
mental control studies that, using pragmatic approaches,
have shown no clinical benefit of the regularly prescribed
environmental control measures.

An important tool in the analysis of clinical trials is the
incorporation of the worst-case scenario analysis. To the
best of our knowledge, this is the first time that this
analysis has been applied to a double-blind, placebo-
controlled study of immunotherapy. We applied this con-
cept to the results of BPT and confirmed that in spite a
25-fold reduction (original ratio multiplied by 0.04) in
the dose needed for the 5 patients who withdrew from
the active group and a 5.3-fold increase in the 5 patients
in the placebo group, the results still retained their sig-
nificant and relevant difference. Studies including more
patients and longer observational periods are clearly
needed, although ethical problems may arise with the
use of placebo, because the specific hyperresponsiveness
of these patients may worsen.

The median improvement in total symptom and
medication scores in the active versus placebo group
was 53.76% and 58.09%, respectively. This significant
improvement can be considered highly relevant because it
was calculated throughout the study and not only com-
paring baseline with the end of the study, as was the case in
a previous study.20 The difference in the number of weeks
free of symptoms and medication was also highly signifi-
cant between both groups, confirming the clinical efficacy
of the treatment.

Quality of life is an outcome related to a fundamental
aim of health care.50 The analysis of the AQLQ shows that
there was no significant difference at baseline (P > .05)
between both groups. After inclusion in the study, both
groups improved. This improvement could be explained
as the Hawthorne effect,51 which is described as an initial
improvement in a process of production caused by the
obtrusive observation of that process. However, in our
study, statistical analysis of the results between both groups
demonstrated a significant difference in the overall ques-
tionnaire and in all domains, except in mood disturbance.

In conclusion, after 1 year of treatment with a modified
vaccine of D pteronyssinus and D farinae, patients in the
active group experienced a significant improvement in
BPT and AQLQ and a significant reduction in symptoms,
medication scores, and size of skin test reactions to
D pteronyssinus.
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Pérez Santos C, Sánchez Covisa A. House dust mites and Der p I in Ten-

erife (Canary Islands, Spain): the relative importance of other non Der-

matophagoides spp mites. Allergol Immunopathol (Madr) 1996;24:135-8.

6. Terreehorst I, Duivenvoorden HJ, Tempels-Pavlica Z, Oosting AJ, de

Monchy JG, Bruijnzeel-Koomen CA, et al. The effect of encasings on

quality of life in adult house dust mite allergic patients with rhinitis,

asthma and/or atopic dermatitis. Allergy 2005;60:888-93.

7. Terreehorst I, Hak E, Oosting AJ, Tempels-Pavlica Z, de Monchy JG,

Bruijnzeel-Koomen CA, et al. Evaluation of impermeable covers for bed-

ding in patients with allergic rhinitis. N Engl J Med 2003;349:237-46.



J ALLERGY CLIN IMMUNOL

VOLUME nnn, NUMBER nn

Garcı́a-Robaina et al 7

ARTICLE IN PRESS
8. Woodcock A, Forster L, Matthews E, Martin J, Letley L, Vickers M,

et al. Medical Research Council General Practice Research Framework.

Control of exposure to mite allergen and allergen-impermeable bed

covers for adults with asthma. N Engl J Med 2003;349:225-36.

9. Machiels JJ, Lebrun PM, Jacquemin MG, Saint-Remy JM. Significant

reduction of nonspecific bronchial reactivity in patients with Dermato-

phagoides pteronyssinus-sensitive allergic asthma under with allergen-

antibody complexes. Am Rev Respir Dis 1993;147:1407-12.

10. Tabar AI, Echechipı́a S, Garcı́a BE, Olaguı́bel JM, Lizaso MT, Gómez B,

et al. Double-blind comparative study of cluster and conventional immu-

notherapy schedules with Dermatophagoides pteronyssinus. J Allergy

Clin Immunol 2005;116:109-18.

11. Echechipı́a S, Tabar AI, Lobera T, Muñoz D, Rodrı́guez A, Blasco A,
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26. Casanovas M, Marañón F, Bel I. Comparison of skin-prick test assay and

reverse enzyme immunoassay competition (REINA-C) for biological

activity of allergens. Clin Exp Allergy 1994;24:134-9.

27. EAACI. Position paper: immunotherapy. (EAACI) The European Acad-

emy of Allergology and Clinical Immunology. Allergy 1993;48:7-35.
28. Nordic Council on Medicines. Registration of allergen preparations. Nor-

dic guidelines. Prepared by the Nordic Council on Medicines in cooper-

ation with the Drug Regulatory Authorities in Denmark, Finland, Iceland,

Norway and Sweden. NLN Publication #23. January ed. Uppsala: Nor-
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