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I. In vivo and in vitro parameters after a short course 
of treatment 

Jean Bousquet, M.D.,* Pierre Calvayrac, M.D.,* Bernard C&,&in, Ph.D.,** 
Adnan Hejjaoui, M.D., * Henriette Dhivert, M.D.,* Brian Hewitt,** and 
Franqois-B. Michel, M.D.* Montpellier and Joinville, France 

Dermatophagoides pteronyssinus (Dp) is the major allergen in allergic asthma in France. 
Standardized and lyophilized Dp extracts are available, and their eflectiveness after a short 
course of rush immunotherapy was examined in a placebo-controlled, double-blind study. Twenc 
patients received the Dp standardized extract, and 10 other patients received a placebo extract. 
Before and 7 weeks after rush immunotherapy, in vivo and in vitro parameters were examined. 
Bronchial provocation tests performed in a standardized manner demonstrated that a 
provocative dose causing a 20% fall in FEV’, a 25% fall in maximum mild expiratory flow rate, 
a 25% fall in maximum flow when 5070 of the forced vital capacity has been expired, and a 
35% fall in specific airway conductance were sign$cantly (p < 0.005 to p < 0.01, Wilcoxon W 
test) improved in the treated group and remained unchanged in the placebo group. Skin test 
titration demonstrated that patients placed in the treated group had a sign$cant (p < O.OOi, 
Wilcoxon W test) decrease of both end point titer and size of the largest wheal. No sign$cant 
difference was observed in the placebo group. Serum Dp-IgE did not vary sign@icantly in 
either group. Serum Dp antigen PI -IgG was signiJcantly (p < 0.001) Wilcoxon W test) increased 
in the treated group and slightly increased in the placebo-treated group. This study 
demonstrated that a Dp standardized extract administered by a rush protocol elicits a rapid and 
significant immune response and leads to a sign$cant protection of the patients. (.I ALLERGY 
CLIN hUUNOL 76:734-44, 1985. ) 
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Abbreviations used 
BPT: Bronchial provocation tests 
BU: Biologic units 
CIE: Crossed immunoelectrophoresis 
Dp: Dermatophagoides ptero- 

nyssinus 
Df: Dermatophagoides farinae 

Dp-IgE: Serum Dermatophagoides pter- 
onyssinus-specific IgE 

Dp-IgG: Serum Dermatophagoides pter- 
onyssinus-specific IgG 

HSA: Human serum albumin 
MMEF: Maximum mild expiratory flow 

rate 
Pl-IgG: Serum Dermatophagoides pter- 

onyssinus antigen Pl -specific 
1s 

PD: Provocative dose 
RI: Rush immunotherapy 

SG,,: Specific airway conductance 
V mar50: Maximum flow when 50% of the 

forced vital capacity has been 
expired 

PD,,, PD,,, PD,,: Provocative dose causing a 20% 
fall, 25% fall, and 35% fall 

IEF: Isoelectric focusing 
WHO IRP: World Health Organization In- 

ternational Reference Prep- 
aration 

Dp is the most common house dust mite in Western 
Europe and certainly one of the most common allergen 
around the world. Trials with Dp or Df have been 
performed since 1970. Many conclusive trials have 
been produced in children or adult subjects’-‘” to treat 
asthma and/or rhinitis by use of either aqueous or 
tyrosine-adsorbed extracts, but most had to be pro- 
longed during long periods of time to demonstrate 
efficacy. In most trials the differences between the 
placebo-treated and the extracts-treated groups were 
not very large. By contrast, other trials did not re- 
port any benefit from house dust-mite immunother- 
apy. “-‘4 In fact, the evaluation of the clinical benefits 
of mite immunotherapy appears to be very difficult, 
since the amount of mite allergens inhaled by the 
patients varies widely according to their home 
environmentI and since none of the previous studies 
were performed with characterized and standardized 
extracts. 

The mechanisms by which immunotherapy with Dp 
extracts operates are still unclear. Dp-IgG usually in- 
creases,“. 4, 16. 17 but it was not possible to correlate 

Dp-IgG with clinical benefits. Skin tests did not vary 
in the studies that examined this parameter,‘. 3. ” and 
Dp-IgE varies widely from patient to patient.‘-4 “, ” 

Many protocols of immunotherapy have been pro- 
posed. In 1930 Freeman’* described three different 
protocols according to the frequency of allergen in- 
jections and the increment of doses: weekly, daily or 
“intensive,” and rush requiring five to six injections 
per day. In this study Freeman’* pointed out the rapid 
effectiveness of the treatment. RI has never been per- 
formed in Dp allergy, since some severe side systemic 
reactions might occur with unstandardized allergens. 
In 1980 in France, standardized and lyophilized al- 
lergens were made available, and it was therefore 
possible to start an RI program with Dp allergens. 

Thirty patients with asthma only sensitive to Dp 
had RI with either placebo or a standardized Dp ex- 
tract. Patients were assessed before RI and 7 weeks 
after RI by means of in vivo (BPT and quantitative 
skin tests) and in vitro (Dp-IgE and Dp-IgG) param- 
eters in order to determine the early effects of RI 
with Dp. 

MATERIAL AND METHODS 
Patients 

Thirty patients (21 men) ranging in age from 18 to 42 
years (mean +- SD, 28.8 I 5.7 years) were recruited from 
the Clinic of Respiratory Diseases of Montpellier. They had 
to fulfill the following criteria: (1) a definite history of pe- 
rennial allergy characterized by asthma and eventually rhi- 
nitis (Asthma was defined by either a reversible broncho- 
constriction after the inhalation of P-agonists or a significant 
sensitivity to metacholine. All patients also had a BPT with 
Dp to confirm their sensitivity.), (2) a positive prick test 
with a Dp standardized extract according to the criteria used 
in our clinic,‘” (3) a Phadebas RAST (Pharmacia AB, Upp- 
sala, Sweden) of class 3 to 4 in the Pharmacia scoring 
system, and (4) no previous mite or house dust immuno- 
therapy. 

After informed consent was obtained, the patients were 
allocated at random to one of the two treatment groups. 
Twenty patients were treated with the Dp extract, and IO 
were treated with the placebo in a double-blind fashion. 

Extract 

The same lyophilized and standardized Dp extract was 
used for both immunotherapy and tests. It was prepared by 
the Laboratoire des Stallergknes (Fresnes, France) accord- 
ing to the proposals of the allergen subcommittee of the 
International Unions of Immunological Societies. Dp were 
grown on medium containing equal parts of Saccharomyces 
cerevisiae and human dander. After a 3-week culture mites 
were carefully isolated from the culture medium, and so- 
matic and metabolic allergens were extracted in ammonium 
bicarbonate (0.125 mol/L, pH 8.0). Extraction at +4” C 
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FIG. 1. CIE. A, The internal standard W82877. B, WHO IRP NIBS 82518. The same ALK (Copen 
hagen, Denmark) rabbit antiserum was used for both CIE. The same amount of proteins (72.’ 
mg/ml) was used for both CIE. 

was continued for 24 hours with continuous stirring, and 
the extracting liquid was subsequently passed through a 
sterilizing grade filter. An aliquot was then removed for 
control testing, and the bulk of the extracting solution was 
frozen. A control of the potency of the removed aliquot was 
performed by RAST inhibition and IEF and compared with 
the internal standard that had been controlled by RAST 
inhibition, IEF, CIE, and skin test titration. The internal 
standard was compared with the forthcoming WHO IRP by 
means of CIE and RAST inhibition and was demonstrated 
to contain all antigens present in the IRP (Fig. I ). The 
extracts contain the major Dp antigen (antigen PI). A given 
amount of the extracting solution was then distributed into 
vials that were subsequently lyophilized. A control of the 
final product by RAST inhibition and IEF was then per- 
formed. The freeze-dried extracts were stored at + 4” C. 

The strength of the Dp extract was expressed in biologic 
units that were defined by comparing skin tests induced by 
a 9% codeine phosphate positive control with serial dilutions 
of the Dp extract. An arbitrary potency of 1000 BU/ml was 
added to the strength of allergen extract that elicited a me- 
dian wheal size identical to that provoked by the positive 
control solution when both solutions were tested in parallel 
in 30 highly allergic subjects. 

The shelf life of DP extracts freshly reconstituted either 
in saline containing 0.02% of HSA or in 50% glycerol was 
assayed.“’ It was observed that extracts preserved in 50% 
glycerol had lost more than a quarter of their total activity 
within 2 months. Extracts preserved in HSA had an even 
shorter half life. For these reasons extracts that were used 
for skin test titration were discarded 2 weeks after recon- 
stitution. Extracts used for immunotherapy were reconsti- 
tuted in saline containing 0.02% of HSA and discarded 1 
week after their reconstitution. When the maintenance dose 
was reached, single dose vials were used. 

Treatment 

The RI consisted in a rapid increase of allergen doses 
that made it possible to reach the maintenance dose in 3 to 
6 days. The maintenance dose was estimated from prelim-- 
inary experiments that demonstrated that (1) skin test reac- 
tivity was decreased in almost all patients for a single dose 
of 2000 BIJ. and (2) more than SO% of the subjects had a 
systemic reaction when a dose of more than -IO00 BLJ was 
administered in a single shot.” A 3-day protocol was pro- 
posed (Table 1). After the maintenance dose was reached. 
the dose was administered every week. 

When a local reaction occurred. the protocol was un- 
changed. By contrast. when a systemic reaction was ob- 
served, the next dose was reduced by half. 

BPT 

BPT were only performed when factors that may affect 
the tests were absent.” ” Thus BPT were not performed in 
subjects who had suffered from an asthma attack within the 
preceding 2 weeks or from any bronchial infection in the 
previous month. Beta,-agonists. theophylline. and antihis- 
tamine were withheld from each patient for 24 hours before 
testing. Beclomethasone dipropionate, atropine derivatives. 
and cromoglycate were stopped for 3 days before testing; 
ketotifen or oral imipramine was stopped 2 weeks before 
the tests. Patients receiving oral or parenteral corticosteroids 
were not included in the study. Patients who developed 
spontaneous wheezing when medications were withheld 
were also excluded from the study. Finally, the baseline 
pulmonary function test of the patient (FEV,) was required 
to be within 20% of predicted values. 

Bronchial challenges were performed by use of the stan- 
dardized and lyophilized extracts that were freshly recon- 
stituted with phosphate-buffered saline on the day of each 
test. Saline or allergen extracts were delivered by use of the 
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TABLE I. RI protocol 

Day 1 

Day 2 

Day 3 

Weekly injection 

Hours 

9 
9% 

10 
11 
14 

9 
14 

9 

BU Weight by volume 

30 0.1 ml I/ 10,000 
150 0.5 ml 1/10,000 
300 0.1 ml l/1,000 
600 0.2 ml 111,000 

1200 0.4 ml I/l ,000 

1800 0.6 ml 1/1,000 
2400 0.8 ml 111,000 

3000 0.1 ml l/100 

3000 0.1 ml l/l00 

TABLE II. Comparison between allergen and placebo-treated groups 

Group I Group II Statistical 
(allergen) (placebo) difference* 

Limits (yr) 
Mean f SD 

Sex 
M 
F 

Asthma 
Duration of symptoms (yr) 
Severity? 

Skin test end point* 
RAST (% binding) 
FEV,§ 

Limits 
Mean ? SD 

PD,, in FEV, 
Mean C SD (pg) 

NS = not significant. 
*Statistical analysis by Mann-Whitney U test 
tAccording to Charpin et al.‘” 
#Log3 allergen dose. 
PPercent from predicted values. 

18 to 41 19 to 42 NS 
29.1 t 4.8 27.1 ? 5.9 

13 7 NS 
7 3 

6.3 r 4.6 9.1 4 3.3 co.05 
2.9 k 1.2 3.3 -t 1.2 NS 
4.7 t 1.2 4.7 4 0.9 NS 

15.9 * 9.6 20.1 4 8.2 co.05 

- 18 to 22% -17 to 18% NS 
-4.7 k 13.1 0.1 2 11.2 

96.3 t 82.1 79.1 2 93.6 NS 

Piglowski’s apparatus.” Aerosols were delivered by a mod- 
ified Tiffeneau nebulizer that delivers a reproducible output 
of 0.22 Limin with a particle size of 2 to 4 pm in aero- 
dynamic mass median diameter. The reproducibility of the 
generation of aerosols is controlled by a constant aerosol- 
ization pressure that is determined at ? 0.5%. The nose was 
clipped, and aerosols were inhaled via a mouth piece by 
tidal breathing. The Piglowski’s apparatus recorded the 
amount of air inhaled by the subject. After the concentration 
of aerosol is known, it is therefore easy to calculate the 
amount of extract inhaled. The bronchial response to aerosol 
challenge was assessed by measuring in a total body ple- 
thysmograph SG,,, FEV,, MMEF, and V,,,,, with SG,, 

being first recorded when the subjects were breathing at 
tidal volume. 

All BPT were started between 8 and 9 A.M. Inhalation 
tests were performed as follows: Baseline tests of the pul- 
monary function were first recorded. If the FEV, was within 
20% of the predicted values, BPT were done. The diluent 
for the allergen solutions (phosphate-buffered saline) was 
delivered for 3 minutes. SG,,, FEV,, MMEF, and V,,,,, 
were serially measured before inhalation and 10, 15, 20, 
30, and 45 minutes after the control or the allergen inha- 
lation. Allergen solutions were administered in doubling 
concentration from 10 to 1280 pg. Inhalations were con- 
tinued until a PD,, in FEV, and a PD,, in SG,, were obtained 
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FIG. 2. Evolution of the PE3 eliciting a specific bronchial response before and after jrnrnu~otherap~ 
in 20 patients who had a rush protocol with a standardjzad Dp extract. Statisticat analysis t-q 
Wilcoxon W test. 

or until the maximal coo&en~atio~ had been administered. 
The late-phase reaction induced by allergen was also sought, 
and after a positive early phase reaction, the patient was 
monitared every hour for the following 8 hours. 

Sk@ test titration 
Prick tests were performed by the St~ie~inte~~ (Stai- 

lerg&nes Laboratories) derived from the Morrow Brown 
standardized needle. This device makes it possible to stan- 

dardize the penetration of allergens info this epidermis and 
is very reproducible, at least in subjects more than 3 years 
of age. All patients were tested with three positive control 
solutions (histamine hydrochloride, 2 mg/ml and 10 mgiml. 
and codeine phasphate, 9%). Patients allergic to Dp 
were tested with Dp extract. Patients allergic $0 ‘both p&ens 
and Dp were tested with Dp and the retevarit allergen I Three- 
fold dilutions for afiergen extracts were tested from 3W@? 
BU to 1 S ERJ. The highly diluted extracts were chosen in 
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order to investigate possible anomalous effects of allergen 
concentration.26 To avoid possible circadian differences in 
skin reactivity, skin tests were done between 930 A.M. and 
1 I:00 A.M. The same investigator conducted all the studies. 
None of the subjects had received any antihistamine, sys- 
temic corticosteroids, or any form of theophylline for at 
least 72 hours before the tests, or any ketotifen or imipra- 
mine for at least 2 weeks because these drugs can affect the 
production of the wheal-and-flue reaction. The wheais in- 
duced by the allergen extracts were recorded 15 minutes 
after the tests, and wheals elicited by the positive control 
solutions were recorded 10 minutes after the tests by the 
Scotch tape technique. The end point skin titration was 
calculated from the strength of an extract that produced a 
wheal size of >75% of the positive control solution. The 
size of the largest wheal was also recorded. 

Dp-IgE 
Dp-IgE was measured by the RAST. RAST discs were 

prepared according to the method of Ceska et al.” with Dp 
extracts of the same origin as those used for both immu- 
notherapy and skin testing. All serum samples from a given 
patient were diluted l/5 and tested in duplicate at the same 
time to avoid possible intertest variation. Mean results from 
the duplicates were used to calculate percentage binding by 
dividing the counts per minute bound to the test disc by the 
total activity added. 

Dp-IgC 
Dp-IgG was initially titrated with a solid-phase radio- 

immunoassay with Staphylococcus protein A to reveal IgG, 
but this assay was demonstrated to be less efficient than Dp 
antigen PI-IgG so that only the latter was used in this study. 
PI-&G was titrated by Dr. B. Mitchell (Clinical Research 
Center, Division of Immunological Medicine, Harrow, 
Great Britain) according to the technique of Chapman and 
Platts-~ills.~* This technique is based on a double antibody 
radioimmunoassay with ‘Z51-radiolabeled antigen P 1, The 
results are expressed as binding activity unit per milliliter 
against antigen PI. 

Protocol 
All patients were submitted to a first BPT and then ran- 

domly assigned to RI with either allergen (group 1) or pla- 
cebo-treated (group 2). The same day blood was drawn for 
the titration of Dp-IgE and Dp-IgG, but the titration of these 
parameters was only performed at the end of the protocol 
to analyze all samples at the same time. RI was started 1 
week after the BPT, and skin tests were performed just 
before starting RI. Seven weeks after the lirst BPT, a second 
identical BPT was performed; skin tests and Dp-IgE and 
Dp-IgG were also studied. 

Statistical analysis of the data 
Data were analyzed by use of nonparametric statistical 

methods for group comparison. The Wilcoxon W, Mann- 
Whitney U tests, and Spearman’s rank correlation coeffi- 
cient test were used with a Snedecor computed program. 

1.280 
1 

BEFORE AFTER 
l,~MUNOTHE~APY IMMUNOTHERAPY 

pa/c 
NS P~,~<O.D~ P,,~. N5 

FIG. 3. Evolution of PDzo in FEV, before and 7 weeks after 
RI with Dp (A-) or placebo (A - - -1. Statistical analysis by 
Wilcoxon W test {paired data) and Mann-Whitney U test 
(nonpaired data). 

RESULTS 
Homogeneity of RJ and placebo-treated 
groups 

The groups were compared on the basis of the age 
of the patients, symptoms, allergenic sensitivities, 
skin test reactivity, and Dp-IgE. Table II illustrates 
that the two groups did not differ significantly except 
for Dp-IgE that were signific~tly (p < 0.05) in- 
creased in the placebo-treated group. 

Duration of the protocol and side reactions 

RI with a standardized mite extract was performed 
in 20 patients in whom the maintenance dose of 3000 
BU could be reached in 3 to 4 days. Four patients 
experienced a systemic reaction during the RI pro- 
tocol, and adrenalin was required in three occasions. 
No systemic reaction occurred when patients were 
receiving maintenance immunotherapy. No systemic 
reaction occurred in patients placed in the placabo- 
treated group. 

Pulmonary function before BPT 

Deep inspiration did not elicit any change in pul- 
monary function tests performed before BET. 

Before and 6 weeks after RI, FEV, was measured 
and found to be similar in all but one of these selected 
patients. One of the patients placed in the placebo- 
treated group had an FEV, sharply decreased (65% of 



740 Bousquet et al. 

TABLE III. Evolution of PD of mite extract before and after immunotherapy in patients treated vvlth 
the same mite extract 

_- .__ -.-.- -... . . . . _.-.-..- 
improved Equal Worsened Statistical difference 

PD2, in FEV IS 5 0 p . li.tr 

PD,, in SC?,, 18 3 0 p . i,.in,s 
PD2, in V,,,,,,, 1s 5 0 :, ,: ().(i 1 
PD,, in MMEF 16 4 0 ,’ c.’ o.oi 

._._ ___ -.-. ..~ 

Statistical analysis by Wilcoxon W test. 

TABLE IV. Evolution of PD of mite extract before and after immunotherapy in patients treated with 
placebo 

-___---- ^._ _.-- ---.. 
improved Equal Worsened Statistical difference 

PDZ, in FEV, 2 5 

PD,, in SG,, 3 4 
PI%, in Vn,,A5,1 2 s 
PD,, in MMEF 2 5 

Statistical analysis by Wilcoxon W test; NS = not significant. 

TABLE V. Nonimmediate reactions occurring 
in patients before and after immunotherapy 

Nonimmediate reaction 
Mite 

Before RI After RI extract Placebo 

+ + 4 4 
+ - 4 0 
- + I I 

11 2 

predicted values) after RI, and this patient could not 
have a subsequent BPT. 

Evolution of BPT 

The results of BPT before and after treatment are 
presented in Figs. 2 and 3 and Tables III and IV. 
It is obvious that the PD increased significantly 
(p < 0.01 top < 0.005 by Wilcoxon W test) in pa- 
tients who had RI with Dp extract but did not change 
in those treated with a placebo. The difference be- 
tween placebo-treated and Dp-treated groups is also 
significant (p < 0.01 by Mann-Whitney U test) when 
PD20 in FEV, after 7 weeks are compared. 

A nonimmediate allergic reaction was observed in 
some patients (Table V), but there was no significant 
difference in the incidence of late reactions before and 
after treatment. A recurrent reaction was noticed in 
five patients before RI and in two subjects after RI 
with placebo. 

Evolution of skin test reactivity 

A decrease in Dp skin test reactivity was observed 
in 19 of 20 patients who had RI with Dp extract. Both 
the size of the largest wheal and the end point were 
significantly (p < 0.001 by Wilcoxon W test) reduced 
(Fig. 4). By contrast, codeine phosphate and both 
histamine positive control solutions did not vary. Four 
subjects who were also allergic to grass pollens had 
unchanged grass pollen skin tests. 

There was no significant difference between quan- 
titative prick tests performed before and after RI with 
placebo, although some patients’ skin tests were not 
identical (Table VI). The positive control solutions 
elicited similar skin tests. 

Evolution of Dp-tgE 

Some variability was observed when individual re- 
sults were compared, and it was found that most pa- 
tients who had RI with Dp extract had a slight but not 
significant increase in Dp-IgE. 

In the placebo-treated group, levels of Dp-IgE were 
very similar, and no significant mean variation oc- 
curred (Table VI). 

Evolution of Dp-IgG 

Dp-IgG increased in the treatment group in all pa- 
tients, and mean results are significantly (y < 0.001 
by Wilcoxon W test) increased after RI with Dp ex- 
tract (Fig. 5). By contrast, patients placed in the pla- 
cebo-treated group did not have any mean increase of 



VOLUME 76 
NUMBER 5 

Immunotherapy with standardized Dermatophagoides pteronyssinus extract 741 

fiEFORE AFTER ,,a 001 REFORE AFTER 
I\I\lUNOTHERAPY I\l\IUNOTHERAPY I\l\IUNOTHERAPY ,\,4I”NOTHERAPY 

FIG. 4. Evolution of the skin test reactivity in 20 patients who had a rush protocol with a stan- 
dardized Dp extract. Statistical analysis by Wilcoxon W test. 

TABLE VI. Evolution of in vivo and in vitro parameters after immunotherapy 

Group I Group II 
(allergen) (placebo) P/groups I and II 

Prick test end point 
Before immunotherapy 
After immunotherapy 

PDZo in FEV, 
Before immunotherapy 
After immunotherapy 

Dp-IgE (RAST binding) 
Before immunotherapy 
After immunotherapy 

Dp-IgG (binding units) 
Before immunotherapy 
After immunotherapy 

4.7 + 1.2 
2.3 t 1.1 
p < 0.001 

96.3 2 82.1 
432 k 171 
p <O.Ol 

15.9 k 9.6 
17.2 2 10.4 

NS 

277 f 476 
3181 k 1441 

p <O.OOl 

4.7 +- 0.9 
4.8 +- 1.3 

NS 

79.1 + 93.6 
95.0 4 99.8 

NS 

20.1 t 8.2 
19.7 - 7.7 

NS 

343 +- 708 
354 +- 632 

NS 

NS 
p < 0.001 

NS 
p < 0.01 

p < 0.05 
NS 

NS 
p < 0.005 

NS = not significant. 

Dp-IgG, although two of them had a slight increase 
(Table VI). 

DISCUSSION 

The data presented in this study demonstrate that 
RI with a standardized Dp extract can be performed 
easily and elicits a rapid immune response and a pro- 
tection of the patient within weeks after its initiation. 

RI has been used for many years,” but this method 

became widely applicable only when standardized ex- 
tracts became available. Pollen extracts29-3’ and cat 
and dog danders have been used, and it was found 
that this type of immunotherapy elicited a rapid onset 
of protection. Standardized and lyophilized extracts 
represent a significant improvement in the diagnosis 
and treatment of allergic disorders, and, as stated by 
Aas, it is not immunotherapy as a therapeutic prin- 
ciple that should be put on trial but the quality of 
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FIG. 5. Evolution of Dp-IgG in 20 patients who had a rush 
protocol with a standardized Dp extract. Statistical anal- 
ysis by Wilcoxon W test. 

allergen extracts used. In the present study the extract 
used is comparable to the forthcoming WHO IRP 
(Fig. 1). 

The technique used to perform BPT did not vary 
from standardized procedures already reported. 7X, 34 
Only asymptomatic patients who had normal or min- 
imally subnormal baseline pulmonary function were 
included in the study; moreover, they were not re- 
ceiving treatment that may affect the BPT. The de- 
livery system is widely used in Europe and compares 
favorably with other devices.35 The amount of aerosol 
was checked each month and was found to be constant 
throughout the study. Since the same batch of lyoph- 
ilized material was reconstituted for every test, it can 
be assumed that the amount of allergen inhaled by the 
patients at tidal volume was comparable each time 
BPT was performed. The assessment of the bronchial 
response was first done by measuring SG,,, since 
forced expiratory maneuvers may alter airway cali- 
ber,36 although this was not the case in the patients 
presented herein. 

Only carefully characterized patients were selected 
for this study, and this mode of selection may have 
introduced a bias in the study, since many patients 
with asthma and allergic to mites have permanently 
altered pulmonary function. Other biases may also be 
found in the study: (1) Immunotherapy and provoc- 
ative challenges were performed with the same aller- 
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gen extract, as it is usually done.“‘, ” .‘- r hut. ii LXX 

or several specific antigens are missing in the extract. 
some patients will not improve ctimcaii: Jthougir 
the PD may be increased after immunothe!-ap:>. ;?I 
BPT are very different from natural expsur?. cinc:: 
allergens are in particular form and likei? NY he borne 
on 20 km fecal particles during natural C~posu!-~: 
whereas they are on 2 to 5 p,rn droplet\ ii% 13P1‘ I* 
has also been calculated that the amount $I!‘ aliergm 
entering into the lung may be 2 ngihr wjth uatura! 
exposure and 100 ngimin with BPT “’ ‘These con\ld- 

erations may not be critical for this study. NKC’ I: ix 
not the pathophysiologic mechanisms of BP7 that 
were investigated but the difference in specrtic hron,. 
chial sensitivity after immunotherapy ‘Ihe main 1sc:il’ 

for this study was the reproducibility oi‘ rhz TCS~ and 
not its similarity to the conditions of natural exposure 

Bronchial challenges performed hzforr: and afrcr 

specific immunotherapy have been used iu evaluate 

indirectly the clinical efficacy of allergen injections 
in house dust,” house dust mite.“‘.” pollen,“’ ‘.I and 

cat-induced asthma. 39 In all these studies bronchial 

challenges were performed after long-term immuno- 
therapy. In the present study. after a i‘eu week\ of‘ 
treatment, the PD eliciting a specific bronchial rs- 
sponse was significantly greater in subjects undrr- 
going specific immunotherapy with a Dp extract, 
whereas it is unchanged in subjects treated with a 
placebo. Although the improvement in PD may be 
related to clinical benefits, this may not be the case 
in all patients because of the quality of the allergen 
extract and nonspecific bronchial hyperreactivity.‘i5 
Moreover, Warner et al. ‘I’ have postulated that the 
clinical improvement of Dp-allergic children, after 
specific immunotherapy, was more related to the dis- 
appearance of the nonimmediate response rather than 
a greater PD after bronchial challenges. however. in 
their study they used tenfold dilutions of allergen cx- 
tracts instead of twofold dilutions used in the present 
one. This difference may account for a far greater 
number of late reactions, since they arc often related 
to the severity of the immediate type 1. reaction. 

The decrease in skin test reactivity was clear in the 
Dp group and was demonstrated to be allergen specific 
since skin tests induced by either positive control chal- 
lenges or nonrelevant allergens did not change. Both 
the size of the largest wheal and the end point titer 
decreased significantly. In the study skin tests were 
performed in a standardized fashion with standardized 
extracts freshly reconstituted throughout the study so 
that they were absolutely comparable, as demon- 
strated in a preliminary study. These findings ac- 
cord with previous studies in pollen immunother- 
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aPY *‘-“. 4h-50 and are in favor of a decrease in mast cell 
release of mediators similar to that observed after 
nasal provocation tests with allergens in patients un- 
dergoing immunotherapy.5’, 52 The findings are also in 
agreement with decreased histamine release by leu- 
kocytes of allergic subjects after immunotherapy.‘“-55 

Dp-IgE levels did not change significantly either 
in the Dp-treated group or in the placebo-treated 
group, as it is usually found in all immunotherapy 
procedures. 

Dp-IgG levels significantly increased in the Dp- 
IgG-treated group, and this study contrasts with others 
performed with tyrosine-adsorbed Dp extracts*. I7 but 
not with the study of Chapman et al.16 The use of a 
very potent extract demonstrated that mites are high1 y 
immunogenic and can mount a significant IgG immune 
response in all patients. However, from this study it 
cannot be stated whether Dp-IgG may play a protec- 
tive role in mite immunotherapy. 

We thank Dr. B. Mitchell for the titration of PI-IgG and 
Drs. M. C. AlquiC, P. Godard, J. L. Mtnardo, and G. 
Verdier and Mrs. M. Deltour for their help. 
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