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ABSTRACT

Allergen immunotherapy (AIT) is a very useful therapy for allergic rhinitis. However, some patients do not
achieve the expected results. The aim of the study was to investigate the potential factors that could affect
the result, either good or poor, from AlIT.

Methods: A retrospective analysis of 1624 patients with allergic rhinitis who underwent AIT and 1519
matched patients who underwent only symptomatic therapy (without AIT) was performed. Symptoms,
medications scores and quality of life related to allergic diseases before and after therapy were recorded.
Cluster analysis on all of the patients was performed to find any associations between responsiveness to
therapy and the analyzed parameters. Responsiveness to therapy was assessed by the Mailing criteria.
Results: A total of 1266 (77.8%) patients from the AIT group met the criterion of 30% or greater
improvement, and 1061 (65.2%) of these patients met the threshold of 60% or greater improvement
according to the Mailing criteria. Patients who had a frequently better response to AIT were highly
represented in the two clusters. There were subjects with a short history of allergic rhinitis and
concomitant allergy to grass pollen or house dust mites. Patients with a prolonged duration of allergic
rhinitis before therapy and with polysensitization were more frequently worse responders to AlIT.
Conclusion: Responsiveness to therapy, including that to AlIT, is difficult to assess. However, there were
associations suggesting that short-term allergic rhinitis and monovalent allergies to grass pollen or mites
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could correspond to a better response to AlT.

Introduction

Allergen immunotherapy (AIT) is one of the most important
tools used for the treatment of some allergic diseases. In
recent years, many studies have confirmed the clinical safety
and efficacy of AIT in the treatment of different types of
allergies in children and adults."* Allergic rhinitis and some
cases of allergic asthma and hypersensitivity to wasp or bee
venom are the most popular indications for AIT use."” Many
guidelines recommend such therapy as the basic way to
improve allergy symptoms and to stop the further develop-
ment of allergies and the transformation of allergic rhinitis to
bronchial asthma; AIT may also be indicated to prevent new
sensitizations.>> However, many questions in research areas
addressing new vaccination methods, desensitization to new
allergens, methods assessing the efficacy of AIT (searching for
new immunological and/or clinical parameters), and explana-
tions for why some patients who are correctly prescribed AIT
have no response to the treatment remain. Answering the last
question is not easy. Many factors influence AIT, including
the suitable recognition of causative allergens, sufficient dura-
tion of AIT and administration of adequate cumulative doses
of allergens during the course of AIT.>*

Unfortunately, many other unrecognized factors could be
responsible for the efficiency or lack of efficiency following
AIT. There are only a few studies that have analyzed this pro-
blem. Patients who are nonresponders are frequently not
assessed for why they did not respond to AIT. Sometimes, AIT

failing to be effective can lead to patients withdrawing from
proper treatment.

The aim of the study was to find other potential factors
that influence the response to AIT, either good or poor, in
patients with allergic rhinitis.

Results

In the final analysis, 1266 (77.8%) patients from the AIT group
met the criterion of showing 30% or better improvement, and
1061 (65.2%) of these patients showed 60% or better improve-
ment. Compared to the AIT group, the control group had sig-
nificantly fewer participants who met the criteria of 30% and
60% improvement: 351 (23.1%) for 30% and 212 (14%) for 60%.

The detailed changes in the analyzed parameters are pre-
sented in Table 1.

Based on the cluster analysis, four models were evaluated.
The characteristics of the models are as follows:

® Model 1: predominantly men, frequently younger than
35 years of age, with moderate or mild intermittent
allergic rhinitis, with better response to treatment
(more patients achieved 230% or 260% improvement
from baseline), and high prevalence of allergy to grass
pollen and/or house dust mites but also having allergies
to other allergens, and short duration of allergic rhinitis
before therapy;
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Table 1. Changes in the analyzed parameters in the patients after AIT and in
those in the control group.

Parameter scores Control group

mean + SD AIT group (non-AIT) p
SMS baseline 6.6 + 2.4 7.1 +38 >.05
SMS after treatment 31+14 6.8 £ 2.7 .02
Improvement > 30% In 84% patients In 8% patients
Improvement = 60% In 71% In 6%

RSS baseline 43 + 2.1 5.4 %27 .05
RSS after treatment 1.5 £ 0.6 4.6 + 0.7 .01
Improvement > 30% In 81% In 9%

Improvement > 60% In 74% In 7%

ASS baseline 53 %28 51+19 >.05
ASS after treatment 22+ 1.6 4.8 + 1.2 .02
Improvement = 30% In 78% In 18%
Improvement > 60% In 64% In 20%

RQLQ baseline score 1.7 £ 0.8 1.62 + 0.8 >.05
RQLQ after treatment 1.1+ 0.5 1.72 £ 1 .03
Improvement > 30% In 82% In 18%
Improvement = 60% In 68% In 16%

QOL baseline 57.8 = 11.2 50.2 + 9.2 >.05
QOL after treatment 322+7.4 45.1 + 8.8 .03
Improvement > 30% In 77% In 15%
Improvement > 60% In 62% In 41%

Mean of change sIgEA -29 + 1.3 0.89 * 0.43 .01
Improvement > 30% In 44% In 6%

Improvement > 60% In 27% In 3%

SMS - combined symptoms medication score, RSS — results of the Rhinitis
Symptom Score questionnaire, ASS - results of the Asthma Symptom Score
questionnaire, RQLQ - results of the Rhinoconjunctivitis Quality of Life ques-
tionnaire, QOL - results of the Asthma-related Quality of Life questionnaire, A
mean change between concentration-specific IgE(kU/L) against any allergen
for which AIT was performed at the start of therapy and after completion of
therapy, (=30% improvement) — the percentage of responders who met the
criterion of 30% or greater improvement from baseline values.

® Model 2: predominantly women, smokers or former
smokers, with moderate or mild perennial allergic rhi-
nitis, high prevalence of allergy to tree pollen and/or
house dust mites, and worse response to treatment
based on many of the analyzed parameters (<30%
improvement from baseline);

® Model 3: predominantly women, with polysensitization,
high prevalence of allergy to mugwort and/or house dust
mites and/or cats and/or Alternaria, prolonged history
of allergic rhinitis before therapy, and worse response to
treatment (<30% improvement from baseline); and

® Model 4: predominantly young patients, with severe
perennial allergic rhinitis and a spectrum of allergy
similar to that described in model 1, with good response
to treatment (230% improvement from baseline), and
short duration of disease.

Patients who received AIT, especially for grass pollen and/or
house dust mites, were highly represented in models 1 and 4
(Figure 1).

The detailed data described in the cluster models are pre-
sented in Table 2.

A similar cluster analysis, but one that was limited to
patients who received AIT (n = 1624), revealed six further
models (A-F) that are mentioned below. In this analysis, the
additional criteria of changes of 230% and 260% in specific
IgE (decreasing) and IgG4 (increasing) between baseline and
after AIT were used.

Of all the analyzed patients (n = 1456) who underwent
AIT, the criterion of 230% for specific IgE was met in 945
(64.9%) patients and the criterion of 260% was met in 459
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(31.5%). For specific 1gG4, these criteria of 30% and 60%
improvement were met in 1178 (80.9%) and 874 (60.1%)
patients, respectively.

There were the following models:

Model A (n = 257): patients <18 years of age, moderate/mild
allergic rhinitis without asthma, no family history of allergies,
short duration of allergic rhinitis, allergy to grass pollen;

Model B (n = 212): men, moderate/mild allergic rhinitis,
significant increase in the concentration of IgGy, allergy to
grass pollen and/or birch;

Model C (n = 223): patients >18 years of age, severe allergic
rhinitis, allergic asthma, prolonged duration of allergic dis-
ease, no changes in specific IgE concentration against desen-
sitized allergen during AIT;

Model D (n = 211): women, moderate/mild rhinitis without
asthma and with atopic dermatitis, allergy to house dust mites,
significantly increased concentrations of IgG, and SCIT;

Model E (n = 356): men over 35 years of age, severe allergic
rhinitis, atopic dermatitis, prolonged duration of allergy, poly-
sensitization, SLIT;

Model F (n = 365): patients <18 years of age, moderate/
mild allergic rhinitis, prolonged duration of allergy, SCIT,
significantly increased concentration of IgGy;

The patients with a good response to AIT (criterion:
improvement > 30%) were highly represented in model
A (69%), model B (72%) and model F (78%). Patients with
a very good response (criterion: improvement > 60%) were
highly represented in model F (77%).

Patients who did not respond to AIT were highly repre-
sented in model E (83%) and model D (74%). In model C, the
proportions of responding and nonresponding patients were
43% and 57%, respectively.

Type of allergic disease

A total of 76% of patients with allergic rhinitis (severe, mod-
erate/mild), 63% with allergic rhinitis with concomitant
asthma and only 39% with allergic rhinitis and concomitant
atopic dermatitis with or without asthma met the criterion of
a 30% minimum improvement.

Duration of allergic rhinitis

Patients with a short-term history of allergic rhinitis before
therapy (cutoff: < 3 years) had a higher odds of obtaining
good results of AIT according to the criteria, OR (odds
ratio) = 2.35 (95%CI: 2.18-2.47), than those who had a longer
medical history of it.

Monosensitization vs. polysensitization

Monosensitized patients had a higher odds of obtaining good
results of AIT than polysensitized patients, OR = 3.11 (95%CI:
2.98-3.32).

Methods of AIT

After AIT, 210 (12.9%) patients received sublingual immu-
notherapy (SLIT), and 1414 (87.1%) received injection
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54 230 allergic patients’ records for
analysis

oo )

~

3400 patients following AIT

3310 patients without AIT

randomization

1800 patients following AIT

the final analysis included 1624 qualified
patients

- excluded due to lack of conset (n=100)
excluded due to lack of sufficient

documentation (n=71)

Figure 1. Flow chart of the process used to obtain data.

immunotherapy (SCIT). The criterion of a minimum
improvement of 30% was met in 139 (66.2%) patients after
undergoing SLIT and 1046 after undergoing SCIT (74%). For
the criterion of a minimum improvement of 60%, 108 (51.4%)
patients met the criterion after undergoing SLIT and 989
(70%) patients met the criterion after undergoing SCIT.

Type of allergen

The criteria of 30% and 60% improvement were most often
obtained by patients after AIT with allergies to grass pollen
(84% and 78%, respectively), birch (72% and 63%, respec-
tively) and house dust mites (72% and 63%, respectively).
Patients who underwent AIT with allergies to Alternaria
obtained the worst results, 47% and 38%, respectively; those
with allergies to cats, 51% and 32%, respectively; and those
with allergies to mugwort, 54% and 28%, respectively.

Discussion

The obtained results confirm the importance of AIT in the
treatment of allergic rhinitis with or without concomitant
allergic asthma. Consistent with other authors and guide-
lines, the patients in our study achieved success after AIT
when they clearly met the AIT qualification criteria."* The
efficacy criteria that were used were similar according to
the Mailing criteria.” Most of the studied patients met the
criteria of showing a 30% minimum improvement, and
many of them also showed a 60% or better improvement.
This can be proof that there is a need to find more restric-
tive parameters to assess the efficacy of AIT. The Mailing
criteria and the newer EAACI recommendation (>20%
improvement) seem to be insufficient. Would the Mailing

1600 patients without AIT

the final analysis included 1519 qualified
patients
excluded due to lack of consent{n=41
excluded due to lack of sufficient

documentation{n+£0

criterion of an improvement of better than 60% be a better
tool? What kind of detailed parameters should be used to
calculate the final improvement? These questions still need
further investigation.

However, based on the above criteria, typical symptomatic
treatment without AIT was presented as yielding a very poor
efficacy regardless of the type of analyzed allergy compared to
immunotherapy.

In the first cluster analysis, the associations between a good
response to AIT and severe or moderate and short-term allergic
rhinitis and concomitant allergy to grass pollen and/or house
dust mites were noticed. These observations are consistent with
the present guidelines and recommendations for AIT.®® In
contrast, polysensitization and prolonged time of allergic rhi-
nitis before therapy were connected with a worse result
after AIT.

The analysis that focused on only patients who underwent
immunotherapy revealed associations between a ‘good
response’ to AIT and a relatively young age of patients,
a short history of allergic rhinitis, concomitant allergy to
grass pollen and/or house dust mites and a significant increase
in the serum concentration of IgG4. On the other hand,
patients who were polysensitized, had concomitant atopic
dermatitis and a prolonged duration of allergic rhinitis
seemed to be worse responders to AIT. These results generally
align with other opinions, except for those on atopic
dermatitis.>* Perhaps, the coexistence of atopic dermatitis
with intensive and nonspecific IgE reactions can impair the
induction of immune tolerance during AIT.

There are only a few studies that have tried to analyze
the characteristics of patients who are good responders to
AIT. Goth et al. performed a cluster analysis that revealed
a positive correlation between serum Th1/Th2 cytokines



Table 2. Description of individual cluster models.
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Model 1 Model 2 Model 3 Model 4

Number of patients 854 689 751 849
Women (%) 398 (46.6)* 457 (66.3) 481(64) 478 (56.3)
<18 yrs. 219 (25.6) 171 (24.8) 154 (20.5) 162 (19)*
<35 yrs. 490 (57.4)* 326 (47.3) 333 (44.3) 386 (45.4)
Smokers 145 (17) 289 (41.9)* 133 (17.7) 98 (11.5)
Mean duration (yrs.) of allergic rhinitis before treatment 3.2+14 4.8 + 0.8 53+14 34 +1.1

duration <3 yrs. 602 (70.5)* 312 (45.3) 382 (50.9) 582 (68.6)*
Atopy in family 453 (53) 201(29.2)* 312 (41.5) 409 (48.2)
Severe SANN 201 (23.5) 132 (19.2) 203 (27.7)* 224 (26.4)
Moderate/mild SANN 298 (34.9)* 163 (23.7) 189 (25.2) 171 (20.1)
Severe PANN 151 (17.7) 95 (13.8) 117 (15.6) 202 (23.8)*
Moderate/mild PANN 178 (20.8) 251 (36.4)* 149 (19.8) 188 (22.1)
Seasonal allergic asthma 189 (22.1) 170 (24.7) 159 (21.2) 211 (24.9)
Perennial allergic asthma 124 (14.5) 116 (16.8) 205 (27.3) 104 (12.2)
Atopic dermatitis 78 (9.1) 84 (12.1) 80 (10.7) 101 (12)
Polysensitization 308 (36.1) 297 (43.1) 491 (65.4)* 312 (36.7)
Reduction of SMS after
Treatment: 230% 542 (63.6)* 256 (37.7) 304 (40.4) 591(69.6)*
>60% 399 (46.7)* 155 (22.5) 179 (23.8) 403 (47.6)*
Reduction of RSS after
Treatment: 230% 467 (54.7)* 221 (32.1) 294 (39.2) 487 (57.4)*
260% 351 (41.1)* 216 (31.3) 197 (26.2) 321 (37.8)
Reduction of ASS after
Treatment: >30% 111 (62.1)A 96 (56.6)A 115 (49.2)A 143 (55.3)A
260% 48 (26.9)A 37 (21.8)A 46 (19.7)A 72 (27.8)A
Reduction of RQLQ after
Treatment: =30% 488 (57.1) 353 (51.2) 392 (52.2) 682 (80.3)
>60% 399 (46.8) 321 (46.6) 211 (28.1)* 421 (49.6)
Reduction of QOLA after
Treatment: 230% 79 (56.8)A 84 (49.2)A 94 (53.1)A 123 (55)A
260% 45 (32.4)A 51 (29.8) 55 (31.1) 78 (34.9)
Diagnosis of allergy to (%):
Grass 389 (45.5) 278 (40.3) 187 (24.9)* 418 (49.2)
Trees 116 13 6) 246 (35.7)* 117 (15.7) 109 (12.8)
Mugwort 6.8) 59 (8.6) 101 (13.4)* 76 (9)
House dust mites 381 46) 499 (72.4)* 312 (41.5) 460 (54.2)
Alternaria 34 (4) 45 (6.5) 118 (15.7)* 41 (4.8)
Cats 87 (10.1) 81(11.8) 154 (20.5)* 67 (7.9)

A percentage of patients with a diagnosis of concomitant asthma, SMS- combined symptoms medication score, RSS - results of the Rhinitis Symptom Score
questionnaire, ASS - results of the Asthma Symptom Score questionnaire, RQLQ results of the Rhinoconjunctivitis Quality of Life questionnaire, QOL - results of the
Asthma-related Quality of Life questionnaire, SANN - intermittent allergic rhinitis, PANN — permanent allergic rhinitis, * significant difference between individual

model and other models p < 0.05 (ANOVA test, Pearson chi-square).

and other cytokines/chemokines in highly responsive
patients following SLIT.” Gueguen et al. confirmed that
a combination of 5 markers predominantly expressed by
blood DCs (i.e., C1Q and CD141) or that are shared with
lymphoid cells (i.e., FcyRIIIA, GATA3 and RIPK4), reflect
changes in the balance of regulatory/proallergic responses
in the peripheral blood and can be used to monitor the
efficacy of AIT as early as after 2 months of treatment'’
However, this study analyzed only immunological para-
meters without clinical features.

It seems that injection with AIT was more effective than
the sublingual treatment and that its efficacy was especially
visible for the criterion of 260% improvement. However, it
should be noted that the group that received SLIT had
a significantly smaller number of patients in this study,
which may affect the statistical analysis. Therefore, further
studies with a larger group of patients who underwent SLIT
are needed.

There are some limitations to this study: this was
a retrospective analysis that included the possibility of therapy
assessment by patients and doctors, and the relatively low num-
ber of patients treated for allergies to Alternaria and cats could
have influenced the negative final results of whether patients
responded to AIT for those allergens.

Taking these limitations into account, it seems that such find-
ings and further studies, especially prospective studies, could
provide new information for the better identification of patients
who would respond well to AIT to obtain a better treatment effect.

Material and methods
Patients

This study was a multicentre, retrospective, randomized analysis
of patients who underwent AIT for allergic rhinitis and/or con-
comitant asthma. The following were the inclusion criteria:

(1) age between 12 and 75 years;

(2) confirmed allergic rhinitis to common allergens:
D. pteronyssinus, D. farinae and/or hazel, birch,
alder, grass, and mugwort pollen, as well as combina-
tions of the above allergens, or cats;

(3) intermittent or persistent allergic rhinitis according to
ARIA'? without significant improvement after symp-
tomatic treatment and qualified AIT;

(4) completion of a minimum of three years of preseaso-
nal, coseasonal or perennial SLIT or SCIT;

(5) lack of other chronic diseases;

(6) consent for data publication; and
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(7) ability to complete the survey.

The diagnosis of allergic rhinitis and the decision of perform-
ing AIT were made based on positive diagnostic skin tests and
a medical history that confirmed the relation between allergic
nasal symptoms and the expected allergen (allergens).

Additionally, nasal provocation tests (NPT) were performed
using an anterior active rhinomanometry (Rhinotest MP-500,
Germany) or acoustic rhinometry (acoustic rhinometer, GM
Instruments Al, ProVita, Poland). NPT were used when there
was doubt about which expected allergen induced the nasal
symptoms. NPT were assessed based on the guidelines of the
European Academy of Allergy and Immunology: positive symp-
toms score and/or decrease in nasal resistance.'’

Patients were considered as polysensitized when their clin-
ical rhinitis symptoms were induced by more than one of the
allergen groups mentioned above.

The exclusion criteria were a lack of completion of AIT,
lack of consent and lack of full therapy documentation.

The control group comprised patients who fulfilled all inclu-
sion criteria except point 4. They were only on symptomatic
therapy without AIT. The prescreening and screening steps for
the patients included in the further analysis are shown in a flow
chart (Figure 2). The final number of included patients was
based on a power calculation that took into account the expected
effect size, the standard deviation of the outcomes and the
ordinal variables for the comparative study.

The randomization procedure (random selection) relied on the
use of computer-generated numbers by means of a coin-flip gen-
erator (Excel, version 14.3.0, 2015, Microsoft Corporation, USA).
In total, 1624 patients were included in the AIT-administered
study group, and 1519 were included in the control group. The
patient characteristics of both groups are presented in Table 3.

Method of analysis

The following patient data were analyzed:

(1) medical history, especially history that was focused
on allergic diseases;

800 751
689

700
600

482
500

400

309 310
300
200
0

model 1

1

o
S

model 2 model 3 model 4

Figure 2. Distribution of patients after AIT in the individual models after cluster
analysis.

Blue boxes: all patients in the model, red boxes: patients after allergen immu-
notherapy with an improvement of 30% or greater, significantly higher

percentage of patients with improvement after immunotherapy compared to
all participants in a specified model.

Table 3. Patient characteristics of the study and control groups.

Control
Study group group
N = 1624 N =1519 p
Age + SD (range) in years of patients 242 £11.7 221 +93 >0.05
before AIT was started (12-75) (13-71)
Women (%) 65 63 >0.05
Family history of atopy (%) 1015 (63) 925 (61)  >0.05
Mean time of allergic disease duration 42+29 38+23 >0.05
(years) £SD
Mean time of AIT (years) = SD 46 +1,7 - -
Mean time of symptomatic treatment 59 + 2.1 63+19 >005
(years) £SD
Confirmed allergy to (%):
Grass 794 (48.9) 752 (49.5) >0.05
Trees 366 (22.5) 391 (25.7)  >.05
Mugwort 110 (6.8) 86 (5.7) >.05
Mites 715 (44) 692 (45.5) >.05
Alternaria 64 (3.9) 39 (2.6) >.05
Cats 109 (6.7) 76 (5) .03
SANN (%) 1151 (70.9) 1043 (68.7) >.05
PANN (%) 473 (29.1) 476 (31.3)  >.05
Allergic asthma (%) 499 (30.7) 589 (38.8) .04
Atopic dermatitis (%) 278 (17.1) 359 (23.6) .04
Smokers and/or former smokers 579 (35.7) 591 (38.9) >.05

SD - standard deviation, AIT - allergen immunotherapy, SANN - intermittent
allergic rhinitis, PANN - persistent allergic rhinitis.

(2) medical examination with laryngological and derma-
tological assessments;

(3) results of skin prick tests with inhalant allergens:
D. pteronyssinus, D. farinae, pollen from grass and
cereals, birch, hazel, alder, mugwort, and plantain,
Alternaria, Cladosporium, cats and dogs. A positive
result of the test was based on the presence of wheals
of 3 mm or greater in diameter and concomitant
wheals of 5 mm or greater in diameter from
histamine;'*

(4) results of specific IgE (sIgE) and IgG, against aller-
gens in blood serum mentioned above (uni-CAP,
Thermo Fisher, Sweden), which were measured
before and after therapy; the results were considered
positive when the sIgE concentration was greater
than 0.35 kU/L, which was according to the manu-
facturer’s recommendation; IgG, was measured
in mg/L. These results were analyzed only when
AIT was performed.

(5) data on the patient’s clinical symptoms monitored
during AIT or symptomatic treatment during the
allergen exposure period (seasonal for pollen allergy,
perennial for other allergens). The severity of ocular,
nasal and asthmatic symptoms was recorded using
a VAS scale of 10 cm increments. Each symptom
was categorized as ‘mild’ (VAS: 0-30 cm), ‘moderate’
(VAS: >30 cm and < 70 cm), or ‘severe’ (VAS >
70 cm);'"® patients filled in a diary every day, and
the data were averaged and presented with standard
deviation every month; the patients recorded the use
of medications on their diary cards, and a specific
weekly score was assigned (1 point: used only nasal
corticosteroids or eye drops at a minimum of one day
per week; 2 points: the previous therapy plus one
tablet of levocetirizine at a minimum of one
per day; 3 points: the previous therapies plus one



4 mg methylprednisolone tablet at a minimum of one
per day). SMS were calculated for each patient after
every year of treatment; and

results of questionnaires: RSS and/or ASS, RQLQ
and/or QOL. The questionnaires were administered
after every year of treatment (AIT or only sympto-
matic therapy)'"'>'*!”

Analysis procedures 2-6 were used before the start of treat-
ment and after 3 or 5 years of therapy for each patient (AIT or
only symptomatic therapy). The efficacy of therapy was
assessed based on the criterion of a minimum of 30% (mild)
or 60% (strong) improvement at the same time for all para-
meters: SMS, RSS, ASS and RQLQ and QOL compared
between the start of treatment and after treatment
(3-5 years later).

Statistical analysis

The statistical analysis was performed using Statistica ver-
sion 8.12 (SoftPOl, Poland). Student’s t-test for unpaired
data was used to analyze differences in the medication and
symptom scores and differences in the changes in IgE and
IgG, serum concentrations before and just after AIT.
ANOVA or the Wilcoxon test was used to analyze other
differences between groups. A cluster analysis was per-
formed to identify the factors (models) associated with
responding to AIT or symptomatic therapy. The k-means
method was used. In the cluster analysis, the following para-
meters were taken into consideration: sex, age, type of aller-
gic disease, type of allergen (allergens), monosensitization or
polysensitization, mean duration of disease before treatment,
mean duration of treatment, type of AIT, mean time of AIT,
mean time of symptomatic treatment, and percent change in
the results of the SMS, RSS, ASS, RQLQ and QOL before and
after treatment. Odds ratios with the 95%CI were calculated
for some of the parameters.

Differences were considered significant at P< .05. The
study was approved by the local ethics committees of the
Medical University of Silesia in Poland. All patients signed
an informed consent form.

Conclusion

AIT is significantly more effective than symptomatic therapy
in the treatment of allergic rhinitis. The association between
a better response to AIT and a short-term history of allergic
rhinitis with concomitant allergy to grass pollen and/or house
dust mites was noticed.

Patients with coexisting atopic dermatitis, polysensitiza-
tion, allergies to Alternaria, mugwort or cats and
a prolonged duration of allergic disease seem to have
a worse response to AIT.

Disclosure of potential conflicts of interest
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AIT
ASS
HDM
NPT
PANN
QOL
RSS
RQLQ
SANN
SCIT
sIgE
SMS
SLIT
TCRS
VAS

ORCI
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eviations

Allergen immunotherapy

Asthma Symptom Score

House dust mites

Nasal provocation test

Persistent allergic rhinitis
Asthma-related quality of life

Rhinitis symptom score
Rhinoconjunctivitis quality of life questionnaire
Intermittent allergic rhinitis

Injection allergen immunotherapy
Allergen-specific immunoglobulin E
Combined symptoms medication score
Sublingual allergen immunotherapy
Combined rhinitis score

Visual analog scale
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