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Abstract. Analysis of the dynamics of clinical indicators in patients with allergic rhinitis with sensitization to
pollen and household allergens when using combined allergen-specific immunotherapy. Biletska S.V.,
Dytyatkovska E.M., Nikolaychuk M.A. The aim of this study was to evaluate the clinical efficacy of combined
allergen-specific immunotherapy (ASIT) in patients with allergic rhinitis (AR) with combined sensitization to pollen and
household allergens. To achieve this goal there were examined 49 patients of working age — 35.5+1.5 years with AR
with clinical manifestations of seasonal rhinoconjunctival syndrome with a long period of 9.2+1.1 years, among which
there were 25 (51.0%) males and 24 (49%) females. All patients were divided into 2 homogeneous groups by age, sex,
duration of the disease, the average number of etiologically significant allergens: the main one — 31 patients who
received combined ASIT with solutions of pollen and household allergens and a comparison group — 18 patients in
whom only pollen allergens were used. Allergological examination included anamnesis, skin tests with pollen
(wormwood, ragweed, quinoa, corn, etc.) and household allergens (house dust, mites, epidermal agents) and/or
molecular research methods using the ALEX technology. The quantitative integral assessment of the intensity of AR
clinical symptoms was calculated as a total score for the main symptoms. The maximum score for the severity of nasal
symptoms — 12, eye - 6, total — 18. The results obtained and their analysis indicate that under the influence of ASIT with
pollen and household allergens there is a significant and reliable decrease in the intensity of clinical manifestations of
seasonal rhinoconjunctive syndrome: nasal manifestations — by 52,2%, conjunctival — by 60%, integral — by 54.3% and
a 2.2 times increase in the percentage of patients in the main group with the disappearance or minimization of clinical
symptoms of the disease after treatment compared with patients from the comparison group, which convincingly proves
and confirms high efficiency of the selected type of therapy in patients with AR in combination with sensitization to
pollen and household allergens.

Pedepar. AHaiM3 JUHAMMKH KINHMYECKHX MoOKa3aTeldell y OOJIbHBIX ¢ ANIEPrHYeCKHM PHHHUTOM ¢
ceHCHOMIM3anuell K NbLIBIEBLIM M OBITOBBLIM ajljiepreHaM IpH NPHMEHEHHWH KOMOMHHMPOBAHHOH aJljiepreH-
cnenuduyeckoii mmmyHorepanun. bemenkas C.B., Aurarkosckas E.M., Hukonaiiuyk M.A. llensto dannoco
uccnedosanus — Ovlia  OYeHKA  KIUHUYECKOU  dhgexmusnocmu  KOMOUHUPOBAHHOU  ANlepeeH-CReyupuyecko
ummynomepanuu (ACHUT) y 60nbHbix ¢ annepeuveckum punumom (AP) ¢ couemannoil cencubumuzayueil K nolibyesblm U
ovimoswbim annepeenam. s 0ocmudicenus NoCmMaeieHHoOU yeau oviio npogedeHo obcnedosanue 49 nayuenmos ¢ AP
mpyoocnocobnozo 6o3pacma — 35,5+1,5 200a ¢ KiuHUYECKUMU NPOABIEHUAMU CE30HHO20 PUHOKOHBIOHKMUBAILHOZO
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cunopoma ¢ onumenbHoim nepuodom — 9,2+1,1 2ooa, cpeou xomopuix ovino 25 (51,0%) auy mysrcckoeo u 24 (49%)
Jrcencko2o nona. Bee nayuenmol Ovinu pazdenenvt Ha 2 00HOPOOHbIE 2DYRNbL NO 803PACTLY, HOLY, OAUMEIbHOCMU
3a601e6anusl, CpeoHeMy KOIUHEeCHEY IMUONOSUYECKU 3HAYUMbBIX AIEP2EHO8: OCHO6HYI0O — 31 O0nbHOL, Komopbvle
nonyuanu xombunuposanuyio ACUT ¢ pacmeopamu RnuLibyesblX U ObIMOBbIX ANIEPEHO8, U 2PYNNY CPAGHEHUsT —
18 bonvHbIX, 0151 KOMOPBIX NPUMEHSIU MOJLKO NblLIbYesble allepeenvl. Annepeonocuieckoe 00cie008anue GKI0UAN0
cOOp amnammuesa, KOJICHble NPOOLL C NbLILYEGLIMU allepeeHamu (NONblib, ambposus, nebedda, KyKypysa u Op.) u
ObIMosbIMU  (0OMAWHAS NbLIb, KIewU, SNUOEPMATbHbIE A2eHMbl) U/UU MOJEKYIAPHbIe Memoobl UCCIe008AHUL NO
mexnonocuu ALEX. Konuuecmeennas unmezpanbHAs OYeHKA UHMEHCUBHOCMU KIUHUYEeCKOU cumnmomamuxu AP
BbIYUCTANAC, KAK CYMMAPHBIL OANL NO OCHOSHBIM CUMPNMOMAM. MaxcumanvHulii 6anl 8bIPAI’CEHHOCMU HA3AAbHBIX
cumnmomos — 12, enasnvix — 6, oowuil — 18. Ilonyyennvle pe3yiomamsl u UX AHAIU3 CGUOCMENLCMBYIOM, YMO NO0 803-
oeticmeuem ACHUT noinvyesoimu u 661mogbiMu aiiepeeHaMu y OOIbHbIX HADI00Aemcs CyuecmeeHHoe U 00CMo8epHoe
CHUDICEHUE UHMEHCUGHOCMU KIUHUYECKUX NPOSIGNIEHUIl Ce30HHO20 PUHOKOHBIOHKMUBHO20 CUHOPOMA: HA3AAbHbIX
nposienienui — Ha 52,2%, KoHwvlonkmusanvhvix — Ha 60%, unmeepanvuvix — na 54,3% u noswviwenue 6 2,2 paza
NpoYeHma NAyUeHmos OCHOBHOU 2PYNNbL C UCHE3HOBEHUEM UMY MUHUMUZAYUEH KIUHUYECKUX CUMPIMOMO8 3a001e6aHUs
nocie jieueHust N0 CpagHeHUuro ¢ OOIbHbIMU U3 2PYNNbL CPAGHEHUS., YMO YOeOumenbHo 00Ka3bledaem u noomeepicodem
BbICOKYIO Iphexmusnocms npumeHenus eblopanno2o euda mepanuu y 6onvHuix ¢ AP 6 couemanuu ¢ cencubunusayuer

K nsvlibyesvblim u 6b1MosbIM aniepeeHam.

Allergic rhinitis (AR), which includes pollen
disease in the form of seasonal or intermittent al-
lergic rhinitis, is a major medical and social problem
[5, 7, 9,]. AR is defined as a chronic inflammatory
disease of the nasal mucosa caused by IgE-mediated
early and late phase of the allergic response.
According to ARIA (Allergic Rhinitis and its Impact
on Asthma), 10% to 40% of the world's population
suffers from AR, which impairs the quality of life,
education, work performance of patients and is
accompanied by significant economic costs [8].

The epidemiological situation with allergic di-
seases in Ukraine, in particular with allergic rhinitis,
fully corresponds to global trends in the prevalence
of diseases, but many questions remain about the
diagnosis and treatment of these diseases, especially
in industrial cities [2, 4].

Not only pollen aeroallergens of plant origin, but
also household allergens (house dust mites, pet
epidermis, molds) and their combinations play an
important role in increasing the sensitization of the
population [6]. In patients with combined sensi-
tization by pollen allergens of III dust wave and
house dust, the production of interleukins 4 (IL-4)
decreases more slowly and the synthesis of IL-12
increases against patients in the absence of an
allergic reaction to household allergens [3].

Among the most scientifically justified methods
of treating AR, the leading place belongs to allergen-
specific immunotherapy (ASIT) with causative
allergens, the advantage of which is a direct effect
on the pathogenesis of the disease, reducing symp-
toms, prolonged remission, prevention of severe
disease [ 4, 10, 11]. According to modern notions,
ASIT leads to the transition from IgE-immune res-
ponse to IgG-response, i.e. to the initiation and
maintenance of production of IgG-antibodies (blo-
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cking) or the formation of T-lymphocyte tolerance.
Most researchers associate the effect of ASIT with
an increase in the concentration of IgG4, IgG1 and a
decrease in IgE synthesis [4]. It is generally accepted
that ASIT should be started as early as possible, and
in order to achieve the best switching of the immune
response from Th-2 type to Th-1 type, it should be
performed with all allergens to which hypersen-
sitivity has been detected [3].

In view of the above, the aim of this study was to
evaluate the clinical efficacy of combined allergen-
specific immunotherapy in patients with allergic
rhinitis with combined sensitization to pollen and
household allergens.

MATERIALS AND METHODS OF RESEARCH

The study was conducted among 49 patients with
AR of working age (mean age 35.5+1.5 years), with
clinical manifestations of seasonal rhinoconjunctival
syndrome and perennial allergic rhinitis (with less
pronounced clinical symptoms) for a long time (on
average 9.2+1.1 years). Among them there were
25 (51.0%) males and 24 (49.0%) females. All pa-
tients were treated on the basis of the consultative-
diagnostic center and allergy department of the Mu-
nicipal Non-Profit Enterprise "Clinical Ambulance
Hospital" of the Dnipro City Council, Dnipro.

The study was conducted in accordance with the
principles of bioethics set out in the Helsinki Dec-
laration on Ethical Principles for Human-Based
Medical Research and the Universal Declaration on
Bioethics and Human Rights (UNESCO).

Allergological examination of patients included
history taking, diagnostic skin tests (prick test) with
pollen (wormwood, ragweed, quinoa, corn, cycla-
men, sunflower, spring and summer grasses) and
household allergens (house dust, mites, epidermal
agents) produced by Vinnytsia LLC "Immunologist"
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(Ukraine) and/or molecular methods of blood
testing using ALEX technology. According to the
results of tests in all patients (100%) polyvalent
sensitization to pollen and household allergens was
revealed, among which allergens of the third wave of
pollination prevailed: ragweed pollen (93.9%), worm-
wood (65.3%), sunflower 63.3%), cyclohanes
(63.3%). The number of pollen allergens in one
patient ranged from 1 to 11 and averaged 4.6+0.4 al-
lergens per patient.

The diagnosis of the examined persons was
established on the basis of "Domestic protocols of
medical care for patients with allergic diseases",
which were approved at the II Congress of Allergists
of Ukraine, and then updated at the III Congress of
Allergists of Ukraine.

All patients in the phase of stable remission of
the disease received 1 course of pre-season ASIT
with etiologically significant allergens in accordance
with the express scheme with aqueous saline
solutions of allergens (in 1ml of solution—
10000 PNU of allergen), produced by Vinnytsia

LLC “Immunologist” (Ukraine). Patients received
the ASIT course parenterally (allergen solution was
injected subcutaneously into the upper third of the
shoulder) at the Regional Allergology Center in
Dnipro under the constant supervision of nurses for
30 minutes after injections.

Depending on the used ASIT, all patients were
divided into 2 groups: the main group consisted of
31 patients who received a combined ASIT with
solutions of pollen and household allergens. The
comparison group consisted of 18 patients who
received ASIT only with pollen allergens, despite
the detected sensitization to household allergens.
Among the main reasons for ASIT only with pollen
allergens in the second group, absence of significant
complaints related to symptoms of persistent
(perennial) rhinitis (55.6%), and rejection of ASIT
with household allergens for various reasons
(38.9%) dominated. Clinical groups were compared
by age, sex of patients, disease duration, the average
number of etiologically significant pollen allergens
(p>0.05) (Table 1).

Table 1

General characteristics of groups of patients under study

Disease duration, Average number of
Age, years Sex, abs.
years allergens
Groups under study
M=m male/female M=m M=m

Total (n=49) 35.5+1.5 25/24 9.2+1.1 4.6+0.4
Main (n=31) 35.3£2.0 17/14 10.3+1.5 4.9+0.5
Comparison (n=18) 36.0+£2.3 8/10 7.2+1.1 3.9+0.5
Difference between groups, p (criterion) 0.813 (t) 0.483 (1Y) 0.107 (t) 0.169 (t)

Evaluation of ASIT effectiveness in relation to
the main clinical manifestations of AR (nasal and
conjunctival) was performed in accordance with the
recommendations of the European Association of
Allergists and Clinical Immunologists (EAACI)
during the pollination season of causative allergens
before ASIT and one year after one course [12]. The
severity of the main nasal symptoms of seasonal AR
(sneezing, itchy nose, nasal congestion, rhinorrhea)
was determined by a 4-points’ scale TNSS (Total
nasal symptom score): 0 points — no symptom (no
manifestations), 1 —mild symptom (mild manifes-
tations that are easily tolerated), 2 —moderate
(manifestations of moderate severity that do not
interfere with daily activities), 3 —severe (mani-
festations that are difficult to tolerate, significantly
impair quality of life and/or sleep). The severity of

21/ Vol. XXVI/ 4

ocular symptoms of TOSS (Total ocule symptom
score) (itching/redness of the conjunctiva and
sclera, lacrimation) was also assessed by a 4-points’
scale. Integral estimates of the intensity of clinical
symptoms of AR were calculated as the total score
for the main symptoms. The maximum score of
nasal symptoms — 12, ocular — 6, total — 18.

For statistical analysis of the results of the study
the licensed program STATISTICA v.6.1 (Statsoft
Inc., USA), serial number AGAR909E415822FA)
was used. Taking into account the deviations of the
distribution of quantitative indicators from the
normal law according to the Shapiro-Wilk test, only
in some groups or at certain stages of the study, both
parametric and nonparametric methods were used:
arithmetic mean (M), its standard error (m) and 95%
confidence interval (95% CI), Student's criteria for
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unrelated samples (t), Mann-Whitney (U) and Wil-
coxon (W) [1]. Pearson's Chi-square test (¥2) was
used to compare relative values. Correlation rela-
tionships were studied by Spearman's rank cor-
relation coefficient (r) [1]. The results of statistical
analysis were considered statistically significant at
p<0.05, and a trend was determined at p<0.10.

RESULTS AND DISCUSSION

Analysis of the clinical picture of AR in the
season of pollination of causative allergens before
the start of ASIT showed the presence of nasal
symptoms in all patients (100%), with the most
pronounced manifestations (3 points by the TOSS
scale) sneezing (24 — 49.0%), rhinorrhea (15—
30.6%), nasal itching (12 — 24.5%), nasal breathing
difficulties (7 — 14.3% of patients). The appearance
of conjunctivitis symptoms was also noted by almost
all examined patients (47 — 95.9%), including mode-

rate and severe manifestations (2-3 points by the
TOSS scale) of itching, burning in the eyes,
conjunctival hyperemia. and sclera were observed in
40 (81.6%) patients, lacrimation — in 23 (46.9%).
The total score of nasal symptoms ranged from 6 to
12 points (average — 9.00+0.20 points), ocular —
from 0 to 6 points (average — 3.41=0.18 points).
Comparing the severity of the main clinical
symptoms of seasonal AR in selected groups, it
should be noted statistical comparability of indi-
cators at the onset of the study (p>0.05 in all
comparisons), but with a tendency to more pro-
nounced symptoms of sneezing, nasal congestion
and itching / redness in the main group relative to
the comparison group — 2.58+0.09 against
2.33+£0.11 points (p=0.098), 2.13+0.09 against
1.89£0.11 points (p=0.098) and 2.13+0.10 against
1.72+0.21 points (p=0.1), respectively (Table 2).

Table 2

Degree of manifestation of the main clinical symptoms of AR
in patients under study before ACIT, points (M+m)

Groups under study

Difference between

Symptoms groups (p)
main (n=31) comparison (n=18)
Nasal: 9.23+0.24 8.61+0.36 0.183
- sneezing 2.58+0.09 2.33+0.11 0.098
- nasal itching 2.26+0.08 2.06+0.15 0.253
- nasal congestion 2.13+0.09 1.89+0.11 0.098
- rhinorrhea 2.26+0.09 2.33+0.11 0.647
Conjunctival: 3.48+0.18 3.28+0.39 0.974
- itching / redness of the eyes 2.13+£0.10 1.72+0.21 0.100
- lacrimation 1.35+0.10 1.56+0.18 0.221
Total score 12.71+0.31 11.89+0.66 0.299

Note. p - the level of significance of differences between groups (Mann-Whitney U-test).

When evaluating the effectiveness of one course
of combined ASIT relative to the symptoms of
seasonal AR in patients with sensitization to pollen
and household allergens, there was found a sig-
nificant decrease (p<0.001) in the intensity of their
manifestations (Table 3) including nasal symptoms —
by 52.2% (from 9.23+0.24 points to 4.39+0.14

90

points), conjunctival — by 60.0% (from 3.48+0.18
points to 1.42+0.12 points), the overall assessment
of the severity of symptoms — by 54.3% (from
12.714+0.31 points to 5.81+0.18 points). The percen-
tage of patients with a significant positive effect of
ASIT (disappearance or minimal manifestations of
symptoms — 0-1 point) increased to 80.6% for
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sneezing attacks, to 93.5% — for nasal itching and
difficulty breathing, to 83,9% — for mucous sec-

— from 96.8% to 51.6% of cases, and in other
patients (48.4%) such manifestations were mild (1

retions from the nasal cavity. The number of
complaints of lacrimation decreased by 1.9 times

point by the TOSS scale).

Table 3
Dynamics of degree of manifestation of the main clinical symptoms
of AR in patients under study against ASIT, points (M+m)
Main group Comparison group
Symptoms
before / after ASIT A, Y% Al, % before / after ASIT A, Y% Al, %
Nasal: 9.23+0.24/4.39+0.14 *  -522 64.5 8.61:£0.36 / 5.28+0.31 * -38.4 27.8
- sneezing 2.58+0.09 /1.19£0.07 *  -53.8 80.6 2.33+0.11/1.22+0.10 * -47.8 77.8
- nasal itching 2.26+0.08/1.03£0.06 *  -56.5 93.5 2.06+0.15 / 1.33+0.11 # -38.1 66.7
- nasal congestion 2.13+0.09 / 1.03+0.06 * -52.4 93.5 1.89+0.11/1.39+0.16 # -26.3 50.0
- rhinorrhea 2.26+0.09/ 1.13£0.08 * 522 83.9 2.33+0.11/1.3320.11 * -43.5 66.7
Conjunctival: 3.48+0.18/1.420.12 %  -60.0 96.8 3.28+0.39 / 1.50+0.17 * -54.5 100
- itching / redness of the eyes 2.130.10 / 0.94::0.06 * -57.1 96.8 1.72+0.21 / 0.890.08 # -47.1 100
- lacrimation 1.35£0.10/ 0.48+0.09 *  -64.3 100%  1.56+0.18/0.61+0.12 * -62.5 100
Total score 12.71£0.31 /5.81+0.18 *  -54.3 613 11.89+0.66 / 6.78+0.34 * -42.9 27.8

Notes: the numerator shows the data before the start of ASIT / in the denominator — one year after the end of the 1st course of ASIT; * — p<0.001; # —
p<0,01 — significance of differences between indicators before and after ASIT in the corresponding group (Wilcoxon W-test); A — changes in the

average dynamics in percentage; Al — the percentage of patients with disappearance or minimal symptoms (0-1 point) after ASIT.

In the group of patients with AR after pre-
seasonal ASIT only with pollen allergens, a positive
dynamics of the main clinical symptoms of the
disease (from p<0.01 to p<0.001) (Table 3) was also
showed. First, there was noted an increase in the
percentage of patients in whom manifestations of
such rhinal symptoms as sneezing (from 0% to
77.8%), nasal itching (from 16.7% to 66.7%), rhi-
norrhea (from 0% to 66.7%) and nasal congestion
(from 16.7% to 50.0%) disappeared or decreased to
mild ones. Symptoms of itching and redness of the
eyes remained in 88.9% of patients, and lacrimation
—1in 61.1%, but they were mild.

At the same time, treatment of patients with AR
with combined sensitization to pollen and household
allergens according to the combined scheme of
ASIT, against the background of even more intense
individual clinical manifestations of the disease
before therapy (sneezing, nasal congestion, itching/
redness of the conjunctiva and sclera; p<0.10), led to
a more significant decrease in the score of nasal
symptoms (by 52.2% vs. 38.4%; p<0.05), including
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the feeling of itching in the nasal cavity (by 56.5%
vs. 38.1%; p<0.05) and difficulty in nasal breathing
due to edema and nasal congestion (52.4% vs.
26.3%; p<0.05) than in the comparison group. The
total score of the intensity of clinical manifestations
of seasonal AR in the main group decreased from
12.71£0.31 to 5.81+0.18 points, i.e. by 54.3%, while
in the comparison group the indicator decreased
from 11.89+£0.66 to 6.78+0.34 points or 42.9%
(p<0.05 between groups) (Fig.).

Thus, the obtained results indicate that the
combined ASIT with pollen and household allergens
in patients with AR with combined sensitization to
such allergens contributes to a more significant
reduction in the intensity of clinical manifestations
of seasonal rhinoconjunctival syndrome. The
percentage of patients with a significant positive
effect of ASIT (disappearance or minimal symp-
toms — 0-1 points) in the main group was by
2.2 times higher than in the comparison group —
61.3% vs. 27.8% (p=0.024 by y2 criterion).
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congestion
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OMain group 1.19 1.03 1.03 113 0.94 0.48 4.39 1.42 5.81
E Comparison group 1.22 1.33 1.39 1.33 0.89 0.61 5.28 1.50 6.78

Comparison of mean levels (M, 95% CI) of the severity of the main clinical symptoms of AR
in patients from the study groups after ASIT: * — p<0.05 between groups (Mann-Whitney U-test)

According to the correlation analysis, it was
found that the severity of such key clinical symp-
toms of seasonal AR as attacks of sneezing and
itching in the nasal cavity in thematic patients before
ASIT directly correlated with elevated IgE levels
(r=+0.412; p=0.003 and r=+0.473; p=0.001) and
vice versa — with the level of IgG (= -0.337;
p=0.029 and r= -0.304; p=0.048). After ASIT, the
direct correlations between elevated IgE levels and
the intensity of clinical symptoms of AR were
preserved: the correlation coefficient with the total
score of 6 studied symptoms was 1=+0.290;
p=0.050, with estimated indicators of sneezing
attacks — r=+0.505; p<0.001, itching and irritation in
the nose — r=+0.452; p=0.001.

CONCLUSIONS
1. It is established that under the influence of pre-
seasonal allergen-specific combined immunotherapy
with pollen and household allergens there is a
significant decrease (p<0.001) in the intensity of cli-

nical manifestations of seasonal rhinoconjunctival
syndrome: nasal symptoms — by 52.2% , conjunctival —
by 60.0%, the general symptom complex — by 54.3%.

2. The use of allergen-specific combination im-
munotherapy in patients with allergic rhinitis with
combined sensitization to pollen and household
allergens causes a more significant positive effect,
manifested by a 2.2-fold increase in the percentage
of patients with disappearance or minimal clinical
manifestations of symptoms after ASIT than in the
comparison group — 61.3% against 27.8% (p = 0.024
according to the criterion y2).

3. The positivity of the results of the clinical study
convincingly proves the benefits and effectiveness of
allergen-specific combined immunotherapy in the
treatment of patients with allergic rhinitis with com-
bined sensitization to pollen and household allergens.

Conflict of interest. The authors declare no
conflict of interest.
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