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Effects of one-year hyposensitization

in allergic rhinitis

Comparison of two house dust mite extracts
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In an open study, 21 patients suffering from chronic non-seasonal rhinitis and allergic to
house mites (HDM) have been treated for 1 year with either a new extract (Pharmalgen;
n = 10) or an allergoid, pyridine denatured, extract (Alavac; n = 11), both precipitated
with AIOH, (depot). The following investigations were performed before and after
therapy: clinical scoring (for 4 weeks), quantified skin prick tests (SPT) and nasal
provocation tests (NPT) with HDM, and determination in serum of HDM-specific IgE
and IgG. Both groups were compared with six patients who remained untreated and
underwent the same investigations. Hyposensitization with either extract induced an
improvement in clinical scores (P < 0.05), a decrease in SPT reactivity (Pharmalgen:
P<0.001; Alavac: P<0.01), a marked increase in the nasal tolerance to HDM
(£ <0.001) and in HDM-specific IgG (P < 0.001). In the group of untreated patients, all
these parameters remained unchanged. Compared with the Alavac extract, the
Pharmalgen extract was more active in decreasing SPT reactions (P < 0.05) and inducing
a HDM-specific 1gG rise (P<0.05). Although both extracts induced some untoward
allergic reactions, no adrenaline was used at any time during the study. These data
suggest that hyposensitization with depot extracts of HDM can be considered a safe and
active adjunct to the treatment of allergic rhinitis.
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Allergy to house dust mites (HDM) 1s a fre-
quent cause of chronic, non-seasonal rhinitis or
asthma (29). Hyposensitization therapy (specific
immunotherapy) with HDM extracts is often
used in these patients, although positive (1, 2,
4, 5, 15, 22-25, 30) and negative (8, 16, 17, 26)
results have been obtained in several controlled
studies. The majority of the studies have been
performed in asthma and fewer in rhinitis (1, 4,
5, 24). Allergen extracts now available are char-
acterized by a better standardisation of their
allergen content due to the use of newer tech-
niques, such as crossed immunoelectrophoresis
and RAST inhibition. Moreover extract activity
1s preserved by freeze drying and reconstitution
with diluents containing stabilizers.

Recently, hyposensitization with such extracts
has been shown effective in allergic rhinitis, as
assessed after 3 months of therapy (5). In the
present study, we compared the effects of two
different extracts after 1-year desensitization of
patients suffering from perennial rhinitis and
allergic to HDM.

MATERIAL AND METHODS

Patients

Twenty-nine patients were studied (15 females
and 14 males): 23 adults (mean age: 29 years,
range: 16-45) and six children (range: 10-14).
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They had all had chronic, non-seasonal rhinitis
for at least 2 years and their disease had not
been sufficiently relieved by symptomatic ther-
apy. In all patients, the diagnosis of allergy to
HDM was based on the following three criteria:
1) a positive skin prick test (3 + or more) to
HDM extract; 2) a RAST class 2 or more for
HDM (Phadezym IgE RAST®); 3) a nasal
provocation test (NPT) positive for HDM; pa-
tients allergic (positive SPT and/or RAST) and
regularly exposed to pets were excluded. No
patient had been hyposensitized in the 10 years
prior to the study.

Allergen preparations

Two HDM extracts (Dermatophagoides pteronyssi-
nus) were obtained from the manufacturers.
Uppsala/ALK,
Copenhagen) is a freeze-dried biologically stan-

Pharmalgen®  (Pharmacia,
dardized allergen preparation available in four
10-fold potencies: 100, 1 000, 10 000 and
100 000 Biological Units/ml (BU/ml). 100 000
BU/ml contains 60 pg of the major allergen of
HDM (Der pI) and the potency corresponds to
660 000 International Units/ml. The same
batch was used throughout the study. For diag-
nosis a new vial was reconstituted every second
day; Albumin diluent® (0.9% phenol, 0.03 %
albumin, 0.9 % NaCl) was used for NPT, and
Glycerol diluent® (50 % glycerol) for SPT. The
same extract was reconstituted with Depot di-
luent® (0.13 % aluminium hydroxide in saline)
for trcatment. It was used within 6 months
(documented stability).

Alavac® (Bencard, London, UK) is obtained
by extraction in pyridine and adsorption of
AlOH. It was delivered in three concentrations:
10, 100 and 1 000 PNU/ml. The potency of this
extract can not be determined by common meth-
ods because of the extraction and adsorption pro-
cedures.

Methods

Clinical score. All patients were asked to fill in a
symptom diary during a 4-week period; they
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estimated the intensity of the three nasal
symptoms (obstruction, rhinorrhea and sneez-
ings) twice daily on a scale 0 (no symptom) to 4
(intolerable). The H, antagonist terfenadine
(Teldane® Merrell-Dow) and nasal vasocon-
strictor drops were used as the only allowed
rescue medication. A drug score was made: one
point was given to each administration of any
drug (nasal drops or 1 antihistamine tablet).
The clinical score consisted of symptom score
plus drug score during the 4-week period.

Skin prick test (SPT) was performed in duplicate
on the volar side of one forearm by means of a
disposable prick tester (Morrow-Brown needle)
with the following solutions: a) the glycerol di-
luent, b) the allergen solution containing
100 000 BU/ml of the D. pteronyssinus extract
(Pharmalgen), and c) histamine dihydrochloride
I mg/ml (5.43 mmol/l). After exactly 15 min
the size of the wheal was traced on a transparent
plastic sheet. The mean diameter of the wheal
was measured according to the following
method: the longest (d1) and the midpoint or-
thogonal (d2) diameters of the wheals were mea-
sured and the mean calculated (d1 + d2/2).
The size of the allergen wheal was expressed as
the mean diameter of the allergen wheal in % of
the diameter of the wheal obtained with hista-

mine.

Nasal provocation test (NPT) was performed at the
end of the 4 weeks of clinical scoring according
to a technique described in detail elsewhere
(12). Briefly, 0.4 ml of the diluent followed by
10-fold increasing concentrations of the HDM
extract (Pharmalgen) were nebulised in both
nostrils, every 15 min, by means of a De Vilbiss
vaporisator. The test was stopped and con-
sidered positive when two of the following three
criteria were met: a) nasal obstruction as de-
fined by at least a 40 % drop in nasal inspiratory
peak flow (NIPF, Wright peak-flowmeter); b) at
least 0.5 g rhinorrhea as determined by the
weight difference of paper handkerchiefs used
during the 10-min interval, and c) at least 4
sneezes. The criteria: obstruction, rhinorrhea
and sneezes were met in 87 %, 100 % and 30 %
of the NPTs respectively. The allergen concen-
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tration (in BU/ml) reached when the NPT was
positive was considered as the “nasal allergic
reaction threshold”.

HDM:-specific IgG and IgE. Serum levels of
HDM-specific IgE and IgG antibodies were de-
termined before and after 3 and 12 months of
treatment by using the commercially available
Phadebas IgE RAST® (Pharmacia) by strictly
following the instructions of the manufacturer.
Briefly, HDM-specific serum IgE (respectively
IgG) is bound to an allergen coated cellulose
disc and detected by a rabbit-1'*" labelled anti-
human IgE (IgG respectively). Results were
compared with values obtained on a standard
curve and expressed in PRU/ml (Phadebas®
RAST Units) for HDM-specific IgE and in %
of bound radio-activity for HDM-specific 1gG.

Study design

The whole initial investigation (symptom scor-
ing followed by SPT/NPT) was performed in
winter, between December and February. The
first 23 patients were randomly allocated to one
of two treatment groups, in a randomization
based on the “nasal allergic threshold”: 11 pa-
trents were allocated to the Pharmalgen HDM
preparation and 12 to the Bencard preparation.
Six additional patients seen In succession re-
mained untreated and served as open controls.
Two children were included in each of the three
groups. The same investigations were repeated
after 12 months of hyposensitization.

Hyposensitization treatment

Patients received one injection/week subcutane-
ously for 3 to 4 months, until the maintenance
dose was reached: the interval between injec-
tions was then increased to 1 month.

After each injection, the patients were asked
to remain under the doctor’s supervision for
30 min. The following day, they filled in a
questionnaire indicating any abnormal reaction
occurring during the 24 h after the injection.

All patients gave written informed consent
and the study was approved by the local Ethics
Committee.

RESULTS

Of the 23 patients, 21 completed the study and
were investigated after 12 months. One child
dropped out in the Pharmalgen group at 5 000
BU because of the development of asthma and
one adult in the Bencard group because of lack
of compliance. The maintenance dose reached
was 1 000 PNU in all patients with the Bencard
and between 40 000 and 80 000 BU with
Pharmalgen.

The mean clinical score of the treated and
untreated patients is shown in Table 1: a signifi-
cant decrease in the clinical score was noted in
both groups of patients treated with immuno-
therapy but not in the untreated group. No
significant difference was observed between the
two treatment groups.

The outcome of the skin reactivity to 100 000
BU/ml of HDM in the three groups of patients
is shown in Fig.1. There was a significant de-
crease in wheal diameter in both treated groups,
slightly more pronounced in the Pharmalgen
group (P < 0.05). No consistent change was ob-
served in the six controls.

Fig. 2 shows the “nasal allergic reaction thres-
holds™ of the 27 patients individually before and
after 1 year. In both treated groups there was a
marked increase in the thresholds, whereas they
remained essentially unchanged in the six un-
treated patients. There was a trend for the
Pharmalgen treated patients to have a higher
threshold after therapy than those treated with
the Alavac preparation.

The evolution of HDM-specific IgE and IgG
1s given in Fig.3. Large individual variations
were noted with both isotypes. Regarding
HDM-specific IgE, the only significant differ-
ence observed at any time was a rise after 3
months of therapy with the Pharmalgen prep-
aration. For HDM-specific IgG, a significant
rise, compared with that in non-treated pa-
tients, was obtained at 3 months (P < 0.01) and
12 months (P < 0.001) with both extracts. At 12
months, the IgG rise was slightly but signifi-
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Table 1
Clinical scores before and after 1-year immunotherapy (IT) AI::;C Pha:::ggen Unt'::zted
(mean*=SEM) >100,000 , .
B ‘
Treatment with No -g 100000 | A
@ = 10.000 |
Pharmalgen Bencard treatment £ § 1000 | A - . A
: 39 100
Before IT 220%25  163+16 18345 s 0| Z
After 1 year IT 110£32 82420  174%53 ol
Difference in changes A B A B A B
within groups P<0.05 P<0.05 NS p<0.001 p< 0001 NS
0.05<p<01

Difference between groups was not statistically significant
either before or after IT.

cantly more pronounced in the patients treated
with the Pharmalgen extract than in those
treated with the Bencard (P < 0.05).

The incidence of side effects during 1 year of
therapy is summarized in Table 2: large local
reactions (diameter > to 10 cm) were more fre-
quently reported by patients treated with
Pharmalgen than by those treated with Alavac.
Mild systemic reactions (mostly in the form of an
exacerbation of rhinitis during the 24 h after
injection) were reported with equal frequency by
patients in both treatment groups. No serious
side effect was reported. No injection of adrena-
line was administered during the whole year of
treatment.

DISCUSSION

The value of hyposensitization with allergens in
the treatment of allergic rhinitis has been the

Alavac
n=11 n=10 n=6

%
Ly |
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-
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g

p < 001

Fig.1. Mean diameter (£ SEM) of the wheal induced by
100 000 BU/ml before and after 1-year therapy. P value

Fig.2. Nasal reaction threshold before and after 1 year.
A Indicates median. P value determined by the Wilcoxon
rank test.

subject of several studies. The efficacy of ther-
apy with pollen extracts in patients suffering
from hay fever has been shown (6, 14, 18, 20);
in this disease however, the effect of immuno-
therapy on pollen-induced asthma has been
questioned (10). In non-seasonal allergic rhinitis
and asthma, results of hyposensitization with
HDM have been more conflicting: at least 10
studies have shown the benefit of such treat-
ments (1, 2, 4, 5, 15, 22-25, 30), whereas at
least three had not (8, 16, 17). The heterogen-
eity of the results might be due to differences in
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Fig.3. Evolution of HDM-specific IgE and IgG. See text for
statistical evaluation of the results. * Difference between
Pharmalgen and Alavac: P < 0.05 (Student’s t test).

determined by Student’s t test on paired or unpaired data
when appropriate.
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the diseases treated (rhinitis and asthma, or
asthma alone), the methods to establish the di-
agnosis of hypersensitivity (SPT, RAST, provo-
cation test), the quantitative and qualitative dif-
ferences among the allergen extracts, and the
methods used to test the efficacy of the treat-
ment (clinical judgement, symptom scoring or
results of provocation test with allergens).
Manufacturers have now provided clinicians
with better standardized extracts which should
help to limit the heterogeneity of the results.
Since they are freeze-dried, they retain their
allergenic potency for a longer period and thus
permit comparison of skin or provocation tests
performed many months apart. These extracts
should also contribute to a more reproducible
and accurate diagnosis: all the patients studied
in the present trial suffered from chronic non-
seasonal rhinitis and had positive SPT, RAST
and NPT for a well-characterized allergen.
Their disease could not have been influenced by
other known allergens since hypersensitivity to
pets was excluded and both investigations, be-
fore and after treatment, took place in winter,
i.e. a period free from pollen and outdoor molds
in our area. Finally, to assess treatment efficacy
we determined both clinical scores and objective
criteria, such as quantified skin prick tests,
nasal provocation tests and serum levels of spe-
cific IgE or IgG.
a double blind controlled
study was difficult to perform, due to the ethical

Unfortunately,

difficulty of administering a placebo for 1 year.
The group of untreated patients, which was

Table 2
Incidence of untoward allergic reactions during 1-year treat-
ment
Alavac Pharmalgen
11 patients 10 patients

220 injections 250 injections

n % inj. n % inj.
Large local 3 1.5 7 1.8
Systemic mild* 6 1.8 7 2.2
Systemic severe** 6 0 0 0
Subcutaneous nodule 0 - 2 -
Fever 1 (0.4 %) 3 (1.6%)

*Not requiring adrenaline; **requiring adrenaline.

similar by all criteria to the treated patients,

provides information on the natural

course of the disease.

some

Our data indicate that the symptoms nasal
tolerance and skin reactivity to HDM were
clearly decreased by immunotherapy with both
HDM extracts when comparing treated with
untreated patients.

The most clear-cut result obtained in this
study was a strong increase in the nasal toler-
ance to HDM, as determined by NPT. This
was observed in 19 of 21 treated patients, and
the mean threshold after therapy with either
extracts increased significantly, whereas no defi-
nite change was noticed in the untreated group.
Similar results were obtained when nasal chal-
lenges were performed after immunotherapy
with pollen extracts (3, 7, 20). An increased
nasal tolerance to HDM had also been found in
the studies of D’Souza et al. (4) and Ewan et al.
(5) but not in the two other trials with positive
clinical results (1, 24). As also Ewan et al., the
NPT used in our study is based on the assess-
ment of the three main symptoms of rhinitis,
instead of only nasal obstruction. Moreover we
have used freeze-dried extracts of the same al-
lergen batch for therapy as well for SPT/NPT
performed before and after 1 year. All these
technical differences might explain the discre-
pancies between studies.

Although moderate, there was a definite de-
crease in the skin reactivity to HDM, which was
slightly more pronounced in the Pharmalgen
patients. This finding is very similar to that
reported by several studies in which potent and
well-characterized allergen extracts have been
used, such as hymenoptera venoms (27), pollens
(11, 20), cat (19), or HDM (2, 8). That
immunotherapy might decrease skin reactivity
had been suggested in earlier studies but, at that
time, the lack of well-standardized and freeze-
dried extracts had raised questions about the
value of comparing SPT performed many
months apart.

Numerous studies have shown a rise of aller-
gen-specific IgG during immunotherapy, and a
rise of specific IgE after 3 months has been
shown in studies using potent extracts (9, 13).
The main difference we have found between our
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two extracts concerns the changes in serum
HDM-specific IgG or IgE. The IgE rise at 3
months and the IgG rise at 3 and 12 months
were more pronounced in patients treated with
the Pharmalgen extract than in those who re-
ceived the Alavac. This probably indicates that
Pharmalgen had a higher HDM content than
Alavac. Unfortunately, it is difficult to compare
exactly the allergen concentration of the two
extracts since in Alavac, pyridine extraction and
early adsorption to AIOH makes it impossible to
determine the allergen content.

The hypothesis that with the
Pharmalgen extract resulted in the administra-
tion of higher quantities of HDM-allergens is
also supported by the higher incidence of local

treatment

side effects, since the incidence of large local
reactions has been related to the allergen dose
(21). Although no serious reaction occurred
during our study, the incidence of systemic mi-
nor reactions was relatively high compared with
other studies; however, it was no different from
that reported when using highly potent aller-
genic extracts (28). Ewan et al. reported that
with an aqueous extract of Pharmalgen 15% of
the injections produced generalized allergic re-
actions, many of them quite severe and all
treated with adrenaline (5). This is in contrast
to our findings: adrenaline was not used at any
time during the 1-year treatment with either
extract. This improved tolerance might be re-
lated to the use of extracts precipitated on
AlIOH (depot) rather than in the aqueous form.

In conclusion, in patients allergic to house
dust inites, 1-year immunotherapy with two
alun-precipitated HDM extracts, one of them
pyridine denatured, improved the clinical out-
come of patients with chronic rhinitis and
showed a low incidence of side effects.
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