Original Paper

International Archives of

Allergy...
Immunology

Int Arch Allergy Immunol 2014;164:237-245
DOI: 10.1159/000365628

Received: January 10, 2014
Accepted after revision: June 27, 2014
Published online: August 21, 2014

Short-Term Preseasonal Immunotherapy:
Is Early Clinical Efficacy Related to the

Basophil Response?

Secil Kepil Ozdemir? Betiil Ayse Sin? Deniz Giiloglu® Aydan ikinciogullar®

Zeynep Gencturk® Zeynep Misirligil?

Divisions of 2iImmunology and Allergy and Pediatric Immunology and Allergy, and Department of Biostatistics,

Ankara University School of Medicine, Ankara, Turkey

Key Words
Allergic rhinitis - Allergoids - Basophil activation -
Grass pollen allergy - Short-term immunotherapy

Abstract

Background: An aluminum hydroxide-adsorbed depot al-
lergoid preparation of six-grass pollen allergens has been
developed for short-term preseasonal immunotherapy in
pollinosis. However, only limited knowledge exists about its
immunological and clinical effects. The aim of this study was
to evaluate the basophil response, which can explain early
clinical findings of short-term preseasonal allergoid immu-
notherapy in allergic rhinitis. Methods: In a double-blind,
placebo-controlled study, 31 patients allergic to grass pol-
lens received one course of short-term preseasonal allergoid
immunotherapy or placebo. Immunogenicity was assessed
by the levels of specific IgG4, IgE antibodies and an allergen-
induced CD203c basophil activation test. The primary clini-
cal end point was the combined symptom and medication
score/average combined score (ACS). Results: There was a
52.9% difference in ACS between the treatment and placebo
groups in favor of immunotherapy (p = 0.01). Active treat-
ment induced Phleum pratense-specific IgG4 and IgE anti-
bodies (p < 0.05). A decrease in allergen-induced basophil
activation at submaximal allergen concentrations was dem-

onstrated at the end of immunotherapy and at the peak of
the grass pollen season after immunotherapy. Conclusions:
This study shows that grass pollen-allergic patients treated
with one course of short-term preseasonal allergoid immu-
notherapy exhibit a decrease in allergen-induced basophil
activation, an increase in allergen-specific IgG4 antibodies

and early clinical improvement. ©2014 S. Karger AG, Basel

Introduction

The efficacy of allergen-specific immunotherapy has
been reported with different allergens including grass
pollens [1, 2], which are a major cause of pollinosis in
many parts of the world [3, 4]. Despite the benefits of im-
munotherapy, there is still a need for safer and more ef-
fective allergen-specific immunotherapy strategies [5].
The use of chemically altered allergens, allergoids, recom-
binant allergens and relevant T-cell epitope peptides are
all approaches that have yielded positive results [5]. Most
of the information on the immunological mechanisms of
immunotherapy has been derived from conventional im-
munotherapy studies, but the data on the effects of aller-
goid immunotherapy are insufficient [6]. Recently, the
basophil activation test has proved to be a useful tool for
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Fig. 1. The design and time course of the study. * RQLQ; ® Basophil activation test utilizing CD203c; © P. pratense-specific IgG4 and IgE.

allergy diagnosis and several studies also support its use-
fulness in monitoring immunotherapy [7, 8]. High sensi-
tivity and specificity values have been obtained with this
test in the diagnosis of grass pollen allergy [9, 10].

In this placebo-controlled, randomized study, we in-
vestigated the influence of short-term, preseasonal grass
pollen allergoid immunotherapy on allergen-induced ba-
sophil activation and Phleum pratense-specific IgG4 and
IgE levels in patients with allergic rhinitis (AR). We also
examined the clinical efficacy of this immunotherapy
strategy.

Material and Methods

Subjects

Thirty-one patients were recruited in 2009 according to the fol-
lowing criteria: a history of seasonal AR caused by grass pollens, a
positive result for the skin-prick test (i.e. a wheal diameter of at
least 3 mm or greater than that of the negative control) to grass
pollen extracts and no sensitization to inhaled allergens other than
pollens. All of the participants underwent skin-prick tests for a
standard panel of common aeroallergens including grass mix
(Dactylis glomerata, Lolium perenne, P. pratense, Poa pratensis and
Festuca pratensis), cereal mix (Hordeum vulgare, Avena sativa and
Triticum sativa), Secale cereale, weeds (Artemisia vulgaris, Urtica
dioica, Taraxacum vulgare, Plantago lanceolata and Chenopodium
album), trees (Betula verrucosa, Fagus silvatica, Quercus robur,
Platanus orientalis, Salix caprea, Populus alba, Ulmus scabra, Al-
nus glutinosa and Coryllus avellana), mold mix 1 (Alternaria alter-
nata, Cladosporium herbarum, Botrytis cinerea, Curvularia lunata,
Fusarium moniliforme and Helminthosporium halodes), mold mix
2 (Aspergillus fumigatus, Mucor mucedo, Penicillium notatum, Pul-
lularia pullulans, Rhizopus nigricans and Serpula lacrymans),
feather mix, cat and dog dander, house-dust mites (Dermatopha-
goides pteronyssinus and D. farinae) and Blatella germanica (Al-
lergopharma, Reinbek, Germany). According to the skin-prick test
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results, 3 patients were sensitized to grass pollens only and the re-
maining 28 to weed and/or tree pollens in addition to grass pollens.
The clinical classification of AR was ‘moderate-to-severe persis-
tent’ in all subjects. All of the patients had a methacholine PCy,
level of >8 mg/ml, and no symptoms suggestive of asthma. All sub-
jects gave their written informed consent and the Local Ethics
Committee at the Ankara University, Ankara, Turkey, approved
the protocol.

Study Design

The study was designed as a double-blind, randomized, place-
bo-controlled study. The trial was registered at the Australian
New Zealand Clinical Trials Registry (registration No.
ACTRN12613000484741). The immunotherapy product was a
preparation of extracts of grass pollens (Holcus lanatus, D. glom-
erata, L. perenne, P. pratense, P. pratensis and F. pratensis) treated
with formaldehyde to produce an allergoid and then adsorbed
onto aluminium hydroxide (Allergovit®, Allergopharma). It was
supplied in two concentrations, strength-A, at 1,000 therapeutic
units (TU)/ml and strength-B, at 10,000 TU/ml. The placebo solu-
tion contained physiological saline. Subcutaneous injections com-
menced with 0.1 ml of strength-A in February 2010, followed by
an approximate doubling of the dose weekly up to 0.6 ml of
strength-B. The standard regimen comprised seven injections.
Dose adjustments were made according to individual tolerance.
The time course of the study and the clinical and laboratory inves-
tigations performed are outlined in figure 1.

Assessment of Clinical Efficacy

All patients kept a symptoms and medication diary during the
pollen season, i.e. 1 March to 1 September 2010; this period was
determined according to a previous study performed in our study
center [11]. Nasal (itching, sneezing, discharge and obstruction)
and ocular (itching or eyes watering) symptoms were recorded
separately on a scale of 4: 0 = no symptoms and 3 = severe symp-
toms. The average rhinoconjunctivitis total symptom score
(ARTSS) was calculated as the mean of the daily total symptom
score [12]. For rescue medication, patients were instructed to use
a stepwise regimen (step 1: 5 mg of oral desloratadine, step 2: fluti-
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Table 1. Characteristics of the study population

Immunotherapy Placebo p value
(n=16) (n=15)
Gender 0.36
Female 7 9
Male 9 6
Age, years (mean + SD) 28.0+£9.3 31.9£10.0 0.27
Median duration of rhinitis, years (min-max) 4.0 (2.0-30.0) 7.0 (3.0-30.0) 0.10
Results of skin-prick testing, mm?® 9.8+3.5 10.7+4.3 0.53

 Values are the mean + SD wheal diameter (to a mixture of six grasses).

casone furoate nasal spray and step 3: 4 mg of oral metilpredniso-
lone). Medication scores (MS) were assigned as follows: 0 = no
medication, 1 = desloratadine, 2 = nasal fluticasone furoate and 3 =
oral metilprednisolone. The highest score for a given day was re-
corded as the MS. The average combined score (ACS) was calcu-
lated as the mean of the ARTSS and the MS [12]. In addition, pa-
tients assessed the severity of their allergic symptoms for each
month during the pollen period on a visual analog scale (VAS,
consisting of a 10-cm line: 0 = no symptoms and 10 = highest lev-
el of symptoms). The primary clinical end point was the area under
the curve (AUC) of the daily ACS over the pollen period. Second-
ary clinical end points were the quality of life [assessed with the
Turkish version of the Juniper rhinoconjunctivitis quality of life
questionnaire (RQLQ)] [13, 14], the AUCs of the daily ARTSS and
MS over the pollen period and the VAS scores. The immunother-
apy group was compared to the placebo group with respect to ACS,
ARTSS, MS and VAS scores. The ratings from the Juniper RQLQ
performed in the last grass pollen season before the treatment were
compared with the RQLQ performed after the treatment (i.e. May
2009 vs. May 2010 and September 2009 vs. September 2010).

Determination of Specific IgE and IgG4 Levels

P. pratense-specific IgE and IgG4 antibody concentrations were
measured before and after treatment and at the peak of the pollen
season. The levels of specific IgE and IgG4 were quantified using
the CAP fluoroenzyme immunoassay system according to the rec-
ommendations of the manufacturer (Phadia, Uppsala, Sweden).

Evaluation of Basophil Activation via Measurement of

CD203c Expression

Basophil activation tests were performed before and after treat-
ment and at the peak of the pollen season. Whole venous blood
samples (4 ml) from all subjects were drawn into EDTA-containing
tubes (Vacutainer, Becton Dickinson) at the same time of day. Tests
were performed within 2 h of blood sampling. CD203c¢ expression
as a marker was evaluated using the Allergenicity kit (Beckman
Coulter, Marseille, France) according to the manufacturer’s in-
structions (and our previous study) [15]. Briefly, 100 pl venous
blood was stimulated with 4 different concentrations of grass pollen
extract (Allergopharma) in polypropylene tubes. The extract com-
prised P. pratense, L. perenne, H. lanatus, D. glomerata, P. pratensis
and F. pratensis, prepared from raw material. The concentrations
were expressed as the content of the major allergen Phl p 5. The

Short-Term Preseasonal Immunotherapy

extract was diluted to final concentrations of 45.1, 4.5, 4.5 x 107
and 4.5 x 107> pg/ml of Phl p 5, in phosphate-buffered saline (Sigma
Diagnostics, St. Louis, Mo., USA); these concentrations, which in-
duce maximal and submaximal cell stimulation, were determined
in our previous study [9]. In order to evaluate background basal
values with no stimulation (negative control), phosphate-buffered
saline was added to whole blood. Monoclonal anti-IgE antibody
was used as a positive control. Flow cytometric analysis (FC500
Cytomics, Beckman Coulter, Miami, Fla., USA) was performed us-
ing a three-color staining method (CRTH-2-FITC/CD203c-PE/
CD3-PC7) and the data were analyzed with CXP2.2 software. Cells
expressing both CRTH-2-FITC and CD203c-PE were identified as
basophils. At least 500 basophils were counted in each assay. Re-
sults were expressed as the percentage of activated basophils ac-
cording to the upregulation of CD203c expression.

Statistical Analysis

Comparisons between groups were performed using the Stu-
dent t test or the Mann-Whitney U test. Evaluations of group-time
comparisons of specific IgE, IgG4 and basophil CD203c expres-
sion were performed using a macro developed for F1-LD-F1 de-
sign with the SAS9.0 program [16]. ANOVA-type statistics were
used to evaluate the significance of the factors. Percentage changes
were analyzed using the OWL method, , the nonparametric coun-
terpart of one way analysis of variance (Kruskal-Wallis method).
Pairwise comparisons within the groups were made with the Wil-
coxon signed-rank test. The Bonferroni correction was applied for
the statistical significance of pairwise comparisons. The Spearman
correlation test was used for correlation studies.

Results

Demographic and baseline characteristics showed no
relevant differences between the 2 groups (table 1). All
patients concluded the treatment period. Reactions to in-
jections were all local and mild. Three patients in the im-
munotherapy group withdrew before the end point of the
study; 2 of them were lost to follow-up and 1 withdrew
for reasons not related to the treatment or the study.
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Clinical Efficacy

The ACS scores over the pollen period were signifi-
cantly lower in the immunotherapy group than the pla-
cebo group (p = 0.01). The difference between the 2
groups described by the median AUC of the ACS was
52.9% in favor of immunotherapy. No significant differ-
ence was found between groups in the ARTSS (p = 0.09).
MS values were significantly lower in the immunotherapy
group (p = 0.01). The mean monthly VAS scores during
the pollen season of the active group were also signifi-
cantly lower (p = 0.01; fig. 2).

There was a significant improvement in overall RQLQ
scores at the peak of the grass pollen period between 2009
and 2010 in both groups (p = 0.01, p = 0.002). At the end
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of the grass pollen season (p = 0.001), these scores had
reduced significantly in the immunotherapy group, but
no significant change was detected in the placebo group
(p = 0.055; fig. 2).

Basophil Activation

The basophil CD203c expression responses to the pos-
itive and negative controls determined before treatment
(i.e. at time point 1), at the end of treatment (time point
2) and at the peak of the pollen period (time point 3) were
similar in the immunotherapy and placebo groups (p =
0.23 and p = 0.54, respectively; fig. 3). Basophil activation
responses to the 4.5 x 107 and 4.5 x 107> pug/ml allergen
concentrations decreased significantly in the immuno-
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Table 2. Basophil CD203c responses (%) after in vitro stimulation with 2 allergen extract concentrations mea-

sured at time points 1-3

Allergen extract Time point 1 Time point 2 Time point 3 A between A between
concentration time points time points
1 and 2 (%) 1 and 3 (%)
4.5 x 107* ug/ml
Immunotherapy
Median 27.3 11.7 27.6 -1.9 -3.5
Min-max 1.6-90.2 6.0-73.5 2.8-69.8 -61.9-693.7 -76.1-256.2
Placebo
Median 333 284 26.5 72.7 50.2
Min-max 3.7-80.8 2.3-89.0 2.9-77.9 -44.5-172.7 -22.4-438.2
p value 0.681 0.006" 0.057*
0.001%
0.03%
4.5 x 107 ug/ml
Immunotherapy
Median 16.6 7.5 5.0 -57.9 -72.1
Min-max 0.7-80.5 1.4-31.0 0.8-23.8 -96.7-1,442.9  -98.9-571.4
Placebo
Median 11.1 8.1 6.9 25.2 -9.5
Min-max 2.3-284 1.2-78.3 2.4-69.7 -87.5-175.7 -68.0-464.6
p value 0.46' 0.002f 0.01t
0.003*
0.028

t Immunotherapy vs. placebo. ¥ Comparison of the 3 time points. 3 Group-time interaction.

therapy group at the end of the treatment (p = 0.004 and
p = 0.002, respectively), and stayed similarly low at the
peak of the pollen period after immunotherapy (p = 0.003
and p = 0.004, respectively) compared to at baseline
(fig. 3). However, basophil activation after stimulation
with 45.1 and 4.5 pg/ml of allergen extracts did not sig-
nificantly change at any of the 3 time points in the immu-
notherapy group (fig. 3). In the placebo group, there were
no significant changes at the 3 time points in the basophil
CD203cresponse to 45.1,4.5,4.5x 10™*and 4.5 x 107> ug/
ml of allergen extract compared to at baseline (fig. 3). The
changes in basophil CD203c expressions from the values
at baseline (ACD203c) are shown in table 2. The differ-
ence between the immunotherapy and placebo groups in
terms of ACD203c at 4.5 x 107> pg/ml concentration was
statistically significant (table 2).

P. Pratense-Specific IgG4 and IgE Levels

After treatment, P. pratense-specific IgG4 levels had a
median 216.6% increase in the active group whereas a
median 5.4% decrease was observed in the placebo group.
The difference between the 2 groups was significant (p <
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0.001). An even more pronounced increase of P. pratense-
specific IgG4 was detected for the active group at the peak
of the grass pollen period after treatment (953.7% in the
immunotherapy group vs. 8.3% in the placebo group).
The difference between the 2 groups here was also sig-
nificant (p < 0.001; fig. 4).

After treatment, the change in P. pratense-specific IgE
with respect to baseline was a median 41.1% (min-max:
-31.0-325.2%) in the immunotherapy group and -32.3%
(-51.9-31.7%) in the placebo group (p < 0.001 for the dif-
ference between the 2 groups). In the immunotherapy
group, allergen-specific IgE values increased by 72.3%
(min-max: —48.7-355.0%) at the peak of the pollen pe-
riod. In the placebo group, allergen-specific IgE values
increased by 11.0% (-36.0-212.2%) at the peak of the pol-
len period (p = 0.05 for the difference between the 2
groups; fig. 4).

Correlations

There was no correlation between the specific 1gG4
levels and activated basophil percentages, except for a
weak negative correlation at a 4.5 pg/ml allergen concen-
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tration at the end of treatment (r = —-0.387, p = 0.03).
There was a weak negative correlation between the spe-
cific IgG4 levels and the MS values at the end of treatment
as well as at the peak of the pollen season (r = -0.406, r =
-0.392 and p = 0.03, p = 0.03, respectively). There were
no correlations between the specific IgG4 levels and ACS
or ARTSS (p > 0.05). Activated basophil percentages were
not correlated with ACS, MS, ARTSS or specific IgE levels
(p>0.05).

Discussion

In our study, one course of short-term preseasonal
grass pollen allergoid immunotherapy was shown to be
effective in AR, as there was a 52.9% difference in ACS
between the active and placebo groups in favor of immu-
notherapy. Quality of life scores were also improved with
allergen immunotherapy. This result is in agreement with
previous studies [17, 18], and suggests that short-term
preseasonal allergoid immunotherapy is a convenient al-
ternative approach to traditional immunotherapy for
pollen allergy. We also demonstrated an early decrease in
allergen-induced basophil activation at the end of the im-
munotherapy period (the 7th week after the initiation of
injections) at submaximal allergen concentrations. Im-
portantly, it remained low at the peak of the grass pollen
season after immunotherapy. However, no decrease was
observed for basophil activation with maximal allergen
concentrations. This observation parallels the findings of
Ebo et al. [19] and Lalek et al. [20], showing that decre-
ment of basophil activation was restricted to experiments
in which basophils were stimulated submaximally. Ebo
et al. [19] demonstrated a decrease in CD63 expression
with submaximal allergen stimulation after 6 months of

Short-Term Preseasonal Immunotherapy

venom immunotherapy. Lalek et al. [20] showed a de-
crease in the allergen threshold sensitivity of basophils
after 2, 3 and 5 months of subcutaneous birch pollen al-
lergoid immunotherapy on a perennial scheme. In an-
other study, on rush immunotherapy with Japanese cedar
pollen, allergen-induced CD203c expression had de-
creased 1 month after treatment and continued to de-
crease for up to a year [21]. To our knowledge, our study
is the first to report on the suppressive effect of short-
term preseasonal allergoid immunotherapy on basophil
activation in a double-blind, placebo-controlled setting.
As the therapy involved only seven injections on a week-
ly basis, it would be interesting to follow up whether the
suppressive effect on basophil activation would be sus-
tained over a longer period. However, we did not evaluate
basophil activation beyond the first grass pollen season
after treatment. There was a finding of a sustained de-
crease of basophil activation compared to baseline after
8 months of short-term, preseasonal, olive pollen aller-
goid immunotherapy in 1 uncontrolled study [22], but
some studies have not demonstrated a change in baso-
phil activation with immunotherapy [23, 24]. A placebo-
controlled trial with five-grass pollen sublingual immu-
notherapy did not find any alteration in allergen-induced
basophil CD203c expression after 4 months of treat-
ment, despite a symptomatic improvement of the sub-
jects’ rhinoconjunctivitis [23]. Similarly, Erdmann et al.
[24] did not observe a decrease in basophil activation af-
ter 6 months of venom immunotherapy in most of their
study subjects. Differences in the basophil activation
markers used and the duration of the immunotherapy
schedules may account for contradicting results across
different studies.

In basophil activation tests, natural exposure in vivo to
the allergen tested may cause high basal activation [25].
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In accordance with this, basophil CD203c¢ expression re-
sponses to the negative control increased significantly at
the peak of the pollen season in both groups in our study;
this may have contributed to the decrement of basophil
activation responses at this time. However, the decrease
in allergen-induced basophil activation at submaximal
allergen concentrations during the peak pollen period
was detected only in the immunotherapy group. In addi-
tion, at the end of the treatment, basophil CD203c ex-
pression responses to the negative control had not
changed significantly, but a decrease was detected in ba-
sophil activation responses at submaximal allergen con-
centrations in the active group. Therefore, the effect of in
vivo allergen stimulation does not explain the decrease in
allergen-induced basophil activation obtained with im-
munotherapy.

One concern about the allergoids is that the low aller-
genicity in comparison with standard extracts might ac-
tually be associated with reduced immunogenicity [5].
However, there are several studies showing the increment
of specific IgG antibodies by allergoid immunotherapy
[22, 26, 27]. As shown in our study, the suppressive effect
of the therapy on basophil activation at the end of treat-
ment and at the peak of the grass pollen season after treat-
ment further supports the powerful immunogenicity of
allergoids. Some studies have shown that sera containing
therapy-induced allergen-specific IgG can suppress baso-
phil activation [20, 26-28]. In this study, we reported a
pronounced increase of allergen-specific IgG4 after im-
munotherapy. However, no correlation was observed be-
tween the allergen-specific IgG4 levels and the basophil
CD203c response, except for a weak negative correlation

References

at only one allergen concentration. The heterogeneous
induction of IgG antibodies to different components in a
therapeutic allergen extract and the fact that the protec-
tive activity of IgG antibodies may vary according to oth-
er variables (e.g. epitope specificity and affinity/avidity)
[26] could be the factors responsible for preventing a sim-
ple correlation of allergen-specific IgG levels and baso-
phil allergen responsiveness or clinical efficacy. It would
be more relevant to measure the blocking activity and af-
finity of specific IgG and its subsets instead of their levels
in the sera [29].

In conclusion, we have demonstrated both the cellular
and humoral immune responses after one course of short-
term preseasonal grass pollen allergoid immunotherapy.
These changes include reduced basophil sensitivity to the
allergen at the effector cell level and increased allergen-
specific IgG4 antibodies at the B cell level. The elevation
of blocking antibodies and blunting of basophil activation
were accompanied by significant early clinical efficacy.
The basophil CD203c response appears to be a promising
tool for early monitoring of the protective immune re-
sponses induced by immunotherapy.

Acknowledgements

We would like to thank biologist Derya Segil for her excellent
help in laboratory analyses. This study was funded by the Scien-
tific and Technological Research Council of Turkey (project No.
109S251) and the Scientific Research Projects Office of Ankara
University (project No. 12H 3330001). The skin-prick test solu-
tions, grass pollen extracts and immunotherapy compounds used
in this study were gifts from Allergopharma, Reinbek, Germany.

>1

»>

>3

>4

Calderon MA, Alves B, Jacobson M, et al: Al-
lergen injection immunotherapy for seasonal
allergic rhinitis. Cochrane Database Syst Rev
2007;1:CD001936.

Frew AJ, Powell RJ, Corrigan CJ, et al: Effi-
cacy and safety of specific immunotherapy
with SQ allergen extract in treatment of re-
sistant seasonal allergic rhinoconjunctivi-
tis. J Allergy Clin Immunol 2006;117:319-
325.

D’Amato G, Cecchi L, Bonini S, et al: Aller-
genic pollen and pollen allergy in Europe. Al-
lergy 2007;62:976-990.

Dursun AB, Celik GE, Alan S, et al: Regional
pollen load: effect on sensitisation and clinical
presentation of seasonal allergic rhinitis in pa-
tients living in Ankara, Turkey. Allergol Im-
munopathol 2008;36:371-378.

»5

»6

»7

>3

»9

Casale TB, Stokes JR: Future forms of immu-
notherapy. J Allergy Clin Immunol 2011;127:
8-15.

Keskin O, Tuncer A, Adalioglu G, et al: The
effects of grass pollen allergoid immuno-
therapy on clinical and immunological
parameters in children with allergic rhini-
tis. Pediatr Allergy Immunol 2006;17:396—
407.

Chirumbolo S: Basophil activation test in al-
lergy: time for an update? Int Arch Allergy
Immunol 2012;158:99-114.

McGowan EC, Saini S: Update on the perfor-
mance and application of basophil activation
tests. Curr Allergy Asthma Rep 2013;13:101—
109.

Ozdemir SK, Giiloglu D, Sin BA, et al: Reli-
ability of basophil activation test using

244

DOI: 10.1159/000365628

Int Arch Allergy Immunol 2014;164:237-245

»10

>11

»12

CD203c expression in diagnosis of pollen al-
lergy. Am ] Rhinol Allergy 2011;25:€225-
e231.

Potapinska O, Gorska E, Zawadzka-Krajew-
ska A, et al: The usefulness of CD203¢ ex-
pression measurement on basophils after ac-
tivation with grass pollen and Dermatopha-
goides pteronyssinus antigens. Preliminary
study. Pneumonol Allergol Pol 2009;77:138-
144.

Sin BA, Inceoglu O, Mungan D, et al: Is it im-
portant to perform pollen skin prick tests in
the season? Ann Allergy Asthma Immunol
2001;86:382-386.

Clark J, Schall R: Assessment of combined
symptom and medication scores for rhino-
conjunctivitis immunotherapy clinical trials.
Allergy 2007;62:1023-1028.

Kepil Ozdemir/Sin/Giiloglu/
Ikinciogullar/Gengtiirk/Misirhgil

-31298

driano Mari

g
5]
>
S
2
5]
o
©
9
<
o
3
3

X

]

6:47:28 PM



http://dx.doi.org/10.1159%2F000365628

>3

»14

»i5

16

»17

»13

Juniper EF, Thompson AK, Ferrie PJ, et al:
Validation of the standardized version of the
rhinoconjunctivitis quality of life question-
naire. ] Allergy Clin Immunol 1999;104:464-
469.

Yuksel H, Yilmaz O, Alkan S, et al: Validity
and reliability of Turkish version of rhinitis
and mini-rhinitis quality of life question-
naires. Allergol Immunopathol (Madr) 2009;
37:293-297.

Bavbek S, Tkinciogullar1 A, Dursun AB, et al:
Upregulation of CD63 or CD203¢ alone or in
combination is not sensitive in the diagnosis
of nonsteroidal anti-inflammatory drug in-
tolerance. Int Arch Allergy Immunol 2009;
150:261-270.

Brunner E, Domhof S, Langer F: Nonpara-
metric Analysis of Longitudinal Data in Fac-
torial Experiments. New York, Wiley, 2002.
Corrigan CJ, Kettner ], Doemer C, et al; Study
Group: Efficacy and safety of preseasonal-
specific immunotherapy with an aluminium-
adsorbed six-grass pollen allergoid. Allergy
2005;60:801-807.

Williams A, Henzgen M, Rajakulasingam K:
Additional benefit of a third year of specific
grass pollen allergoid immunotherapy in pa-
tients with seasonal allergic rhinitis. Eur Ann
Allergy Clin Immunol 2007;39:123-126.

Short-Term Preseasonal Immunotherapy

»19

»20

»21

»22

»23

»24

Ebo DG, Hagendorens MM, Schuerwegh AJ,
et al: Flow-assisted quantification of in vitro
activated basophils in the diagnosis of wasp
venom allergy and follow-up of wasp venom
immunotherapy. Cytometry B Clin Cytom
2007;72:196-203.

Lalek N, Kosnik M, Silar M, et al: Immuno-
globulin G-dependent changes in basophil al-
lergen threshold sensitivity during birch pol-
len immunotherapy. Clin Exp Allergy 2010;
40:1186-1193.

Nagao M, Hiraguchi Y, Hosoki K, et al: Aller-
gen-induced basophil CD203c expression as a
biomarker for rush immunotherapy in pa-
tients with Japanese cedar pollinosis. Int Arch
Allergy Immunol 2008;146:47-53.

Gokmen NM, Ersoy R, Gulbahar O, et al: De-
sensitization effect of preseasonal seven-in-
jection allergoid immunotherapy with olive
pollen on basophil activation: the efficacy of
olive pollen-specific preseasonal allergoid im-
munotherapy on basophils. Int Arch Allergy
Immunol 2012;159:75-82.

Van Overtvelt L, Baron-Bodo V, Horiot S, et
al: Changes in basophil activation during
grass-pollen sublingual immunotherapy do
not correlate with clinical efficacy. Allergy
2011;66:1530-1537.

Erdmann SM, Sachs B, Kwiecien R, et al: The
basophil activation test in wasp venom aller-
gy: sensitivity, specificity and monitoring spe-
cific immunotherapy. Allergy 2004;59:1102-
1109.

»25

»26

»27

»23

»29

De Weck AL, Sanz ML, Gamboa PM, et al:
Diagnostic tests based on human basophils:
more potentials and perspectives than pitfalls.
II. Technical issues. J Investig Allergol Clin
Immunol 2008;18:143-155.

Mothes N, Heinzkill M, Drachenberg KJ, et al:
Allergen-specific immunotherapy with a mo-
nophosphoryl lipid A-adjuvanted vaccine: re-
duced seasonally boosted immunoglobulin E
production and inhibition of basophil hista-
mine release by therapy-induced blocking an-
tibodies. Clin Exp Allergy 2003;33:1198-
1208.

Ceuppens JL, Bullens D, Kleinjans H, et al;
PURETHAL Birch Efficacy Study Group: Im-
munotherapy with a modified birch pollen
extract in allergic rhinoconjunctivitis: clinical
and immunological effects. Clin Exp Allergy
2009;39:1903-1909.

Francis JN, James LK, Paraskevopoulos G, et
al: Grass pollen immunotherapy: IL10 induc-
tion and suppression of late responses pre-
cedes IgG4 inhibitory antibody activity. J Al-
lergy Clin Immunol 2008;121:1120-1125.
Fujita H, Soyka MB, Akdis M, et al: Mecha-
nisms of allergen-specific immunotherapy.
Clin Transl Allergy 2012;2:2.

Int Arch Allergy Immunol 2014;164:237-245

DOI: 10.1159/000365628

245

Downloaded by: Dr. Adriano Mari - 31298

Universita degli

#44; Bibl. Area Biomed. Tor Vergata

6:47:28 PM

160.80.2.8 - 9/2/2014


http://dx.doi.org/10.1159%2F000365628

	CitRef_1: 
	CitRef_2: 
	CitRef_3: 
	CitRef_4: 
	CitRef_5: 
	CitRef_6: 
	CitRef_7: 
	CitRef_8: 
	CitRef_9: 
	CitRef_10: 
	CitRef_11: 
	CitRef_12: 
	CitRef_13: 
	CitRef_14: 
	CitRef_15: 
	CitRef_17: 
	CitRef_18: 
	CitRef_19: 
	CitRef_20: 
	CitRef_21: 
	CitRef_22: 
	CitRef_23: 
	CitRef_24: 
	CitRef_25: 
	CitRef_26: 
	CitRef_27: 
	CitRef_28: 
	CitRef_29: 


