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KIIMHWYECKAA N UMMYHOJIOT'MYECKAA
3DDEKTUBHOCTD JIEYEHUS AMBPO3VNHOIO
NMOJIJIMHO3A B CAMAPCKOMN OBJIACTU

RKRyrkosa H.H., Man:xoc M.B., Xaou6ymnua JI.P., Ceipioa E.JO.

Meouyunckuii ynusepcumem «Peasus», e. Camapa, Poccus

Pe3iome. Aniepruueckuii pyHUT U OpOHXMaIbHAsI aCTMa — IIIMPOKO PacpoCTpaHEHHbBIC PECITUPATOPHBIS
ajiepruyeckue 3abosneBaHusi. Ha HekoTopbix Tepputopusix P® momMuHMpylolieid TpUuIMHON MOJUIMHO3a
saBaseTcss aMoposus. Llenblo ncciaeaoBaHusl ObUIO OLIEHUTh KIMHUYECKYI0 U UMMYHOJOTHUYecKyto 3¢hdek-
tuBHOCTb ACUT amnepreHoM Ambrosia artemisiifolia y malilieHTOB, CEHCUOUIM3UPOBAHHBIX Ambrosia trifida
B Camapckoii obmactu. IlammeHTaM ¢ TTOATBEP>KACHHON CEHCHOMIM3aUe K aMOpO3UM TpexXpasaebHON
OblJIa MPOBeACHA UMMYHOTEpaNus aJIeprouaoM aMOpO3uU TMOJBIHHOJUCTHOM Tipence3oHHo. [locie meue-
HHS Yy TTAIIMEHTOB OBLIO OTMEUEHO CHUKEHHME CTEIIEHU BBIPAasKeHHOCTH CUMIITOMOB aJIJIepTUICCKOTO PUHUTA
o BAIII (p = 0,00001), cHmkeHHe MOTPEeOHOCTH B MEAMKAaMEHTO3HBIX cpencTBax (p = 0,0003), a Takke
norpedbHocTu B 'KC Ha done npoBoaumoii tepanuu ¢ 34,6% 1o 0% (p = 0,00001). B 8% ciryuaeB pe3yiabraT
JiedeHUs1 ObLI XOpOolLuii, B 69% — ymoBIETBOPUTEIbHLIN, B 23% — HEyd0BJIETBOPUTEIbHBIN. B rpymiie KoH-
TPOJIsI HE ObLUIO OTMEUEHO U3MEHEHUI CTENEHU BbIpaxk€eHHOCTU cuMnToMoB (p = 0,858). Takke B rpyrre
KOHTPOJIST TTOTPEOHOCTH B JIGKAPCTBEHHBIX TpenapaTax ocrajach 6e3 nameHeHuit u 14,3% manneHToB Mpo-
noJpkaiau ucnoiab3oBath ['KC.

IMocne ACUT nHabntonanoch cHuxkeHue ypoBHs [L-4 (p = 0,002), u cHuxkeHue cootHoineHus [L-4/1L-10
(p =0,0063); mpu 3TOM U3MEHEHUS YPOBHS ocTalbHbIX TUTOKMHOB (IL-10; IFNY) oka3aanch CTaTUCTUYECKU
He3HauuMbIiMu (p > 0,05). o neyeHust ypoBHU IL-4/IL-10 B 06enx rpyrmnax ObLIM COITOCTaBUMBI, a MOCJIE
JISYCHUS Pa3]IMUMs CTaau cTaTUCTUYecKU 3HaYUMBI (p = 0,031). MBI He TOJYYMIIN CTaTUCTUYECKU-3HAYM-
Moro usMeHeHus1 ypoBHs [gG4 Amb a 1, 1gG4 Amb trifida. 3aBucuMocT (KOPPEISIIMU) MEXIY YPOBHEM OT-
JIeJIbHBIX IIMTOKMHOB M pe3yIbTaTaMM JICUCHUS TTOJIydeHO He Ob110. B pesynsraTte mpoBeneHHOM ACUT O
TTOJTYYCHBI TTOJIOXKUTEIbHBIC KIIMHIYECKNE 1 UMMYHOJIOTUYECKIE PE3YJIBTaThl. Y OOJBIIMHCTBA MAIlCHTOB
3a00JIeBaHIEe TIPHUOOPEI0O KOHTPOJINpPYeMoe TedeHUe. [1pr 3TOM OTCYTCTBHE OTIMIHBIX M HU3KOE UYHMCIIO XO-
porux pe3yiasratoB ACHUT, BeposITHO, CBSI3aHO ¢ BHYTPUBUAOBBIMU aJlJIepTeHHBIMU CBOMCTBAMU aMOpPO3UH.
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CLINICAL AND IMMUNOLOGICAL EFFECTIVENESS OF
TREATMENT OF RAGWEED POLLINOSIS IN THE SAMARA
REGION

Zhukova N.N., Manzhos M.V, Khabibulina L.R., Syrtsova E.Yu.

Medical University “Reaviz”, Samara, Russian Federation

Abstract. Allergic rhinitis and bronchial asthma are widespread respiratory allergic diseases. In some
territories of the Russian Federation, the dominant cause of pollinosis is ragweed. The aim of the study was to
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evaluate the clinical and immunological efficacy of ASIT with the allergen Ambrosia artemisiifolia in patients
sensitized to Ambrosia trifida in the Samara region. Patients with proven sensitization to Ambrosia trifida was
held immunotherapy with Ambrosia artemisiifolia allergoid preseason. After treatment, patients had a decrease
in the severity of symptoms of allergic rhinitis according to VAS (p = 0.00001), a decrease in the need for
medications (p = 0.0003), as well as the need for corticosteroids against the background of therapy from 34.6%
to 0% (p =0.00001). In 8% of cases, the result of treatment was good, in 69% satisfactory, in 23% unsatisfactory.
In the control group, there were no changes in the severity of symptoms (p = 0.858). Also, in the control group,
the need for medications remained unchanged and 14.3% of patients continued to use corticosteroids.

After ASIT, there was a decrease in the level of IL-4 (p = 0.002), and a decrease in the ratio of 1L-4/
1L-10 (p = 0.0063); at the same time, changes in the level of other cytokines (IL-10; IFNy) were statistically
insignificant (p > 0.05). Before treatment, the levels of IL-4/ IL-10 in both groups were comparable, and after
treatment, the differences became statistically significant (p = 0.031). We did not get a statistically significant
change in the level of IgG4 Amb a 1 or IgG4 Amb trifida. There was no correlation between the level of individual
cytokines and the results of treatment. As a result of the conducted ASIT, positive clinical and immunological
results were obtained. In most patients, the disease has acquired a controlled course. At the same time, the lack
of excellent and low number of good results of ASIT is probably due to the intraspecific allergenic properties

of ragweed.

Keywords: ragweed, immunotherapy, pollinosis, trifida, cytokines, IL-4, Amb a 1

Introduction

Allergic rhinitis (AR) and allergic bronchial asthma
(BA) are chronic diseases of the respiratory tract,
characterized by constant minimal inflammatory
reactions due to exposure to allergens.

According to epidemiological studies, the adult
BA prevalence in the Russian Federation is 6.9%, and
AR —6.5% |5].

In the Omsk region, 40% of all visits to an allergist
are associated with symptoms of hay fever. In the
Moscow region, percentage of hay feverin the structure
of allergic diseases is 17.5% [8]. In the Dagestan, 40%
of patients with hay fever revealed sensitization to
weed allergens, among which wormwood and ragweed
predominate. In the Stavropol region, up to 40% of
the population suffers from hay fever, with ragweed
being the dominant taxon of weed pollen [13].

For the treatment of hay fever and other respiratory
allergic diseases, the method of allergen-specific
immunotherapy (ASIT) has been used for many years.
ASIT is the only method capable of curbing allergic
inflammation and retarding transition of AR to BA,
which implies improved quality of patients’ life.

The aim of the study was to evaluate the clinical
and immunological efficacy of ASIT with the ragweed
(Ambrosia artemisiifolia) allergen in patients sensitized
with Ambrosia trifida in the Samara region.

Materials and methods

There were enrolled patients (n = 41) with
manifestations of pollinosis and confirmed sensi-
tization to ragweed tripartite, in the absence of the
main allergic component of ragweed Ambrosia Amb
a 1. All patients were randomized into the study group
(n = 26) and the control group (n = 15).

In some patients with hay fever in both groups
they had concomitant manifestations of respiratory
allergy in the form of year-round rhinitis (in 30.7%
in the study group and 20% in the control group) and
a combination with bronchial asthma (in 15.5% and
13.3% in the study and control groups, respectively).
The average age of patients in the study and control
group was 28.52+12.07 and 32.8+13.2 years,
respectively. In the study group, the proportion of
males and females was 42.3% and 57.7%, respectively;
in the control group 20% and 80%, respectively.

The patients of the study group were treated with
the ragweed allergen. Patients in the control group
received symptomatic treatment.

Immunotherapy was carried out with a stan-
dardized ragweed allergoid 10.000 PNU/ml (NPO
Microgen, Russia) preseason, starting from a dilution
of 1:10000 0.1 mlsubcutaneous at gradually escalating
dose according to the instructions of the drug. The
average total dose was 10 593 PNU.

All patients before and after treatment were
assessed for the following parameters: 1L-4, IL-10,
IFNy, IgE to Amb. trifida, allergic component
Amb a 1, 1gG4 Amb a 1, 1gG-trifida. An enzyme-
linked immunosorbent assay (ELISA) was used to
determine serum cytokines and IgG4. The study of
the level of specific IgE was carried out on Phadia 250
equipment using the ImmunoCap [SAC diagnostic
test system (Sweden).

The scale for assessing nasal symptoms, taking
into account the need for drug therapy, was analyzed
according to the generally accepted method. The
severity of AR symptoms was also assessed using the
VAS: results from 0 to 50 indicate a controlled course
of AR, from 50 and above an uncontrolled course of
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AR [3, 9]. The results are presented as the median
Me (Q25-Qq.75)-

Evaluation of immunotherapy effectiveness was
carried out according to the modified scheme of A.D.
Ado, wherein an excellent effect — no symptoms of
hay fever during the dusting season and no use of
drug therapy, a good effect — occurrence of minor
symptoms of hay fever and no / minimal drug therapy,
a satisfactory effect a decreased severity of pollinosis
symptoms and lowered need for drug therapy, an
unsatisfactory effect the absence of positive effects of
treatment (the presence of the usual symptoms of hay
fever and the previous need for symptomatic drugs).

Statistical data processing was carried out using
generally accepted methods of variation statistics.
Methods of nonparametric statistics were used, the
Mann—Whitney U-test (U), Wilcoxon’s W-test (W)
and the cross-tabulation method (%?) were used.
The critical value of the significance level was taken
equal to 5%. The data obtained were processed using
the application package AtteStat, version 10.5.1,
statistical formulas of the Microsoft Excel program,
version 5.0.

Results and discussion

Prevalence of ragweed sensitization

According to the results of studies carried out
earlier in the Samara region, 75% patients suffering
from hay fever were sensitized to weeds (mono- or in
combination with other groups of pollen allergens).
More than half of such patients (53.8%) were
sensitized to ragweed. At the same time, patients with
negative skin tests to ragweed, had IgE to to Ambrosia
trifida in 65.9% of cases, whereas in 13.6% of cases — a
combination of IgE against two types of ragweed [15].

ASIT results (clinical effectiveness)

Patients with sensitization to Ambrosia trifida
(n = 26) underwent pre-season ASIT with Ambrosia
artemisiifolia allergoid according to the classical
scheme.

During the ragweed dusting season, patients in
the study group noted improved health condition:
according to the VAS scale, the severity of AR
symptoms before and after treatment was 70 (60-80)
and 40 (30-50), respectively (T=351;p=0.00001). At
the same time, in 8% of cases, the result of treatment
was assessed as good, in the majority of patients
(69%), the result was assessed as satisfactory, and in
23% of cases unsatisfactory results were obtained.

The need for drugs in patients receiving ASIT dec-
reased from 2 (2-3) to 1 (1-2), (W =120; p = 0.0003).
The need for corticosteroids along with ongoing
therapy (ASIT) in patients also decreased from 34.6%
to 0% (x> = 11; p=0.00001).

In the control group, no significant changes in the
severity of symptoms within the study year vs. previous
years were observed: the mean values on the VAS scale

were 65 (50-80) and 65 (55-80) in the current and
last season of ragweed dusting, respectively (U = 88;
p = 0.858). The need for drugs did not change and
averaged 2 (1-2), (U =98; p = 0.78), while 14.3% of
patients continued to use glucocorticoids.

Despite the low percentage of good results and the
absence of excellent ASIT results, we obtained positive
treatment results, and in the majority of patients, the
disease acquired a controlled course.

Effect of ASIT on cytokine levels (immunological
efficacy)

We assessed the levels of serum cytokines (IL-4,
1L-10) before and after treatment, and also diagnosed
the level of IFNy, which is an important marker of the
Th1 immune response.

After the course of ASIT with the ragweed allergen
in the active group, a significant decrease in the level of
IL-4 from 36.19 to 20.19 pg/ml (W= 277; p = 0.002)
was recorded; changes in the level of other cytokines
(IL-10; IFN ) were insignificant (p > 0.05) (Figure 1).

The level of IL-4 after treatment in the study group
was also lower than that in the control group: 20.19
versus 51.79 pg/ml (W =96.5; p=0.0110).

The IL-4/IL-10 ratio after treatment in the
study group decreased from 1.097 to 0.63 (W = 283;
p = 0.0063), while in the control group it remained
without significant changes (W = 35; p = 0.2719)
(Figure 2). At the same time, before treatment, the
levels of 1L-4/1L-10 in both groups were comparable
and reached 1.097 and 1.6 in the active group and
control group (U = 232.5; p = 0.31), respectively,
whereas after treatment the differences became
statistically significant: 0.63 and 2.17, respectively
(U =258;p=0.031).

The 1L-4/1FNy ratio in the study group did not
change significantly after ASIT and reached 0.15 and
0.094 before and after immunotherapy, respectively
(W = 254; p = 0.046). No relationship (correlation)
between the level of individual cytokines (also their
ratio) and the results of treatment was obtained.

Effect of ASIT on specific levels of IgE and IgG

After the treatment we found no significant change
in the level of 1gG4 Amb a 1 (W = 90.5; p = 0.052),
nor 1gG4 Amb trifida (W = 131; p = 0.587). The IgE
Amb trifida level in the study group did not change
after treatment and was 14.4 vs 14.69 kUA/I before
treatment (T = 150; p = 0.74).

Itisbelieved that allergens of ragweed (mainly Amb
al) and Ambrosia trifida have strong crosslinkages and
that one type of allergen is sufficient for the treatment
of ragweed pollinosis [14]. The main component
Amb a 1 has a wide reactivity that exceeds and overlaps
the levels of both isoallergens and allergens of related
ragweed species. Many studies show a good efficacy
of ragweed pollinosis specific immunotherapy (both
sublingual and subcutancous) with the ragweed
allergen.
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Figure 1. Levels of IL-4 in the study group before and after ASIT with ragweed allergen
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Figure 2. Levels of the IL-4/IL-10 ratio in the study group before and after treatment

However, a number of authors have shown that
Ambrosia artemisiifolia and Ambrosia trifida are not
allergenically equivalent species: about 50% of
patients receiving specific immunotherapy with one
type of ragweed showed little or no clinical response
where another species of ragweed prevailed, while the
results in these patients were excellent after allergen
replacement [1].

To date, the International Union of Immunological
Societies (IUIS) has identified 11 allergens of
Ambrosia artemisiifolia, the main of which are Amb a 1
and Amb a 11. Despite progress in this field, the
authors have already paid attention to the fact that
at the moment it is impossible to draw a conclusion
about the clinical significance of all ragweed allergens,
because allergenic activity for the majority of them
have not been studied yet [4]. This is important both

for making a correct diagnosis and for improving the
effectiveness of treatment.

It is known that ASIT is accompanied by decreased
IL-4 levels, increased IL-10 and IFNy concentration,
production of specific IgG4, and decreased level of
specific IgE. Currently, the search for immunological
markers of the effectiveness of ASIT has been
continued. A decrease in IL-4 with good results after
ASIT hasbeen noted in many studies [10]. An increase
in IL-10 was also recorded by some studies [2]. The
level of IFNy may not change after ASIT, although
there is evidence of its increase [11]. It was noted that
IL-4/IL-10 or IL-4/IFNy ratios often have better
predictive value than isolated cytokine levels [12].

In our study, we observed a significant decrease in
the level of 1L-4 from 36.19 to 20.19 pg/ml (W = 277,
p = 0.002); the changes in the level of other cytokines
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(IL-10; IFNy) were insignificant (p > 0.05), which is
consistent with the data from multiple studies.

The 1L-4/1L-10 ratio after treatment in the study
group decreased significantly from 1.097 to 0.63
(p = 0.0063), while in the control group it remained
unchanged (p = 0.2719).

Some authors point to a noticeable increase in
1gG4 level, which is detected as early as within the
first 2 months after the onset of ASIT. IgG, due to
the competitive binding of IgE to the allergen, can
prevent the activation of, basophils, and dendritic
cells. IgG can suppress specific T-cell responses.
Allergen-specific IgG4 antibodies against IgE persist
after discontinuation of treatment and may provide
long-term clinical tolerance [6].

At the same time, researchers often note no clear
relationship between the concentrations of IgG
antibodies and the clinical results of ASIT. And,
perhaps, the clinical effect occurs before the noticeable
changes in IgG antibodies [7]. We found that in the
study group, there was a slight tendency to increased
1gG4 Amb a I and 1gG4 Amb trifida (p > 0.05). The
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