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вышении рCO2 >43,5 мм рт ст. документировано ОШ 3,15 
(95%ДИ: 1,8916- 0,4062). Мера определенности полученной 
модели по критерию псевдо R2 Nagelkerke - 263,5 соответ-
ствует отличному качеству прогностической способности 
математической модели. Разработанная прогностическая 
модель, включающая переменный S100β и независимые 
переменные в качестве предикторов плохого исхода NSE, 
рCO2, GCS и Нb, достигла точки отсечения 84,51%, AUC - 
0,88 с высокими уровнями чувствительности и специфич-
ности: 91,89% и 64,14%, соответственно. Созданная автора-
ми модель может быть использована для прогнозирования 
исхода у больных с острой церебральной патологией.

reziume

S100β-s done sisxlis SratSi, rogorc gamosav-
lis prognozuli faqtori Tavis tvinis meoradi 
dazianebebis dros

a.tokSilikova, J.sarkulova, g.kabdraxmanova, 
m.sarkulovi, a.utepkalieva, a.xamidula, b.kalieva

dasavleT yazaxeTis marat ospanovis sax. samedi-
cino universiteti, yazaxeTi

kvleva eZRvneba Tavis tvinis neirospecifikuri 
markerebis prognozuli Rirebulebis da misi da-
zianebis gamosavlis maCveneblebis Sefasebas.
kvlevis mizans warmoadgenda S100β-s prognozu-

li mniSvnelobis gansazRvra, rogorc sikvdilo-

bis prediqtorisa Tavis tvinis sisxlZarRvovani 
da travmuli dazianebebis dros.
Catarebulia 219 pacientis prospeqtuli kohor-

tuli kvleva. sisxlis SratSi neirospecifikuri 
markerebi (S100β, NSE) da glukoza, mJava-tutovani 
wonasworoba da arteriuli sisxlis gazovani 
Semadgenloba gaanalizebulia pacientis Semos-
vlisas, reanimaciis ganyofilebaSi yofnis me-3, 
me-5 da me-7  dRes.
arakeTilsaimedo gamosavlis yvelaze mniS-

vnelovan riskis faqtors warmoadgens markeri 
S100β kveTis wertiliT 0,2 mkg/l. analizis Sede-
gebi miuTiTebs statistikurad mniSvnelovani 
pirdapiri kavSiris Sesaxeb S100β>0,2 mkg/l da 
NSE≥18,9 ng/ml dros, sxva cvladebTan SedarebiT, 
Sansebis Tanafardobam Seadgina 11,9 (95% dasaS-
vebi intervali: 3,2927-1,6693). sisxlSi glukozis 
momatebisas 7,4  mmol/l-ze metad Sansebis Tana-
fardobam Seadgina 3,82 (95% dasaSvebi intervali: 
2,1289- 0,5539); glazgos skalis mixedviT 13 qulaze 
naklebi - 3,69 (95% dasaSvebi intervali: 2,1316-
0,4819); рCO2 >43,5 mmHg - Sansebis Tanafardoba 3,15 
(95% dasaSvebi intervali: 1,8916- 0,4062). miRebuli 
modelis gansazRvruloba fsevdo R2 Nagelkerke - 
263,5 kriteriumis mixedviT Seesabameba maTemati-
kuri modelis prognozuli SesaZleblobis umaR-
les xarisxs.
aRniSnuli modeli SeiZleba gamoyenebuli iyos 

gamosavlis prognozirebisaTvis mwvave cerebru-
li paTologiis mqone pacientebSi.
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Allergic diseases are caused by hyperactivity of the Th2 profile 
of the adaptive immune system. This hyperreactivity is formed 
by the overproduction of IgE antibodies [1,2]. IgE antibody-
induced diseases have increased significantly in recent years [3] 
and are related to many factors. Bronchial asthma and allergic 
rhinitis are among such multifactorial disorders. Therefore, spe-
cial attention is paid to studying these factors, especially since 
the results of studies conducted in this direction are quite dif-
ferent. That, in turn, complicates the decision to diagnose these 
diseases and conduct immunotherapy [7]. Georgia’s geographi-
cal and climatic peculiarities indicate the importance of study-
ing the clinically significant factors associated with asthma and 
allergic rhinitis [18]. Thus, our study aimed to identify the domi-
nant allergens in children and adults with asthma and allergic 
rhinitis and investigate the influence of demographic factors on 
sensitization to these allergens. The study was conducted using 

the “cross-sectional” protocol. Nine hundred sixty-four patients 
aged 6-60 years with asthma and allergic rhinitis were studied. 
The study was conducted using the “cross-sectional” protocol. It 
included 964 patients with asthma and allergic rhinitis. Specific 
IgE antibodies were detected by semi-quantitative immunoblot-
ting using standard 30 respiratory allergens. 

Material and methods. The study was conducted using the 
“cross-sectional” protocol. It included 964 patients registered 
with the clinical databases of the Department of Allergology and 
Clinical Immunology of TSMU (Tbilisi Medical State Univer-
sity) in 2015-2018, 501 of whom had bronchial asthma (51.9%) 
and allergic With rhinitis 463 (48%). Their ages ranged from 6 to 
69 years (mean age 22.7 years). Of these, 531-male, 433-female 
(ratio 1.2) most common age 17–28 years. The GINA (Asthma) 
and ARIA (Rhinitis) guidelines were used to diagnose asthma 
and allergic rhinitis.
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The probable dominant factors (sex, age, residence, geo-
graphical region, genetic predisposition) responsible for allergy 
sensitization were also identified through a patient survey. Spe-
cific IgE antibodies were detected by semi-quantitative immu-
noblotting using standard 30 respiratory allergens (panel-REF-
N-A1125). With quantitative and qualitative sensitivity assess-
ments, antibody titers were determined using a special scanner 
Improvio-C (MEDIWISS-Analytic Gmbh). The diagnostic pan-
el used during the test (“Panel 30 Resp -A”) contained 30 “ma-
jor” standard respiratory allergens (D1-D.pteronyssinus, D2-D.
pharinae, D70-Acarus siro, I1-Honey bee venom, I3-Common 
wasp, I6-Cocroach German, T2-Alder, T3- Birch, T4-Hazel, 
T7-Oak white, Gx-Mixed grass, G12-Rye(pollen), W1-Rag-
weed, W2-Ragweed short, W6-Mugwort, W7-Oxey daisy, W9-
Plantain, W20-Nettle, W206-Camomile, K82-Latex, M1-Peni-
cillium notatum, M2-Cladosporium herbatum, M3-Aspergillus 
fumigatus , M6-Alternaria alternata, E1-Cat epithel, E3-Horse 
epithel, E5-Dog epithel, E6-Guinea pig epithel, E82-Rabbit epi-
thel, E84-Golden hamster epithel). IgE antibody concentrations 
were assessed in IU / ml units, and the degree of sensitization 
was assessed by a seven-point system, respectively: negative, 
class-0 (0.00-0.34 IU / ml); Marginal, Class-1 (0.35-0.69 IU / 
ml); Slight increase, class-2 (0.70-3.49 IU / ml); Sharp increase, 
class-3 (3,50-17,49 IU / ml); High, Class-4 (17.5-49.9 IU / ml); 
Very high, class-5 (50-100 IU / ml); Extremely high, class-6 (> 
100 IU / ml).

Database creation, sorting and statistical analysis were per-
formed by Microsoft Excel 2010, SPSS 21. These “packages” 
were applied to perform descriptive statistics, compare variables 
with the T-test, Forest plot analysis, and calculate the Odds Ratio 
using a random effect model with a 95% confidence interval.

Results and discussion. 964 patients with bronchial asth-
ma and allergic rhinitis underwent 28,920 tests using a stan-
dard panel (“Panel 30 Resp-A”) with 30 major respiratory 

allergens. Of these, 19830 (70.7%) were negative, and 8200 
(29.3%) were positive. Analysis of positive tests revealed ten 
main allergens associated with asthma and rhinitis (D1, D2, 
D70, GX, W20, M2, M6, E3, E5, E6), with the most positive 
results. The following trends were revealed by the intensity, 
numerical and class evaluation of susceptibility to these al-
lergens (Fig. 1).

Fig. 1. Boundaries of Ige antibodies to respiratory allergens

In particular, from a total of 8200 positive tests, a clinically 
significant (marginal and higher) increase in specific IgE an-
tibodies was observed in the following decreasing sequence: 
slight increase - (Class-2) 6114 (74.6%); Significant increase 
(Class-3), 1035 (12.6%); Marginal increase (Class-1), 1035 
(12.6%); Extreme Increase (Class-6), 17 (0.21%); Very strong 
increase (Class-5), 2 (0.02%); Strong increase (Class-4), 0%. 
Figure 1. Figure shows the concentrations of specific IgE anti-
bodies (UI / ml) to the airborne allergens in the Panel 30 Resp 
–A by classes.

Fig. 2. Comparison of mean concentrations of allergen-specific Ige antibodies (UI/ml)
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Fig. 3. Comparison of mean Ige antibodies (UI/ml) of each allergen with mean of all dominant allergens

Fig. 4. Frequency of demographic risk factors in patients with asthma and allergic rhinitis
Statistical verification of the results obtained from the presented 

graphic data (comparison with each other) was performed using 
blobbograms, calculation of mean differences in IgE antibody con-
centrations (MD-Mean Difference) and correlation (random effect 
model, 95% confidence interval). On the first blobbogram (Fig. 2), 
a statistically significant increase in the mean concentrations of IgE 
antibodies (UI/ml) to each dominant allergen was observed in only 
six allergens (in descending order: D1, D2, Gx, D70, E3, and W20).

Comparison of the mean data of each allergen with the mean 
values of all allergens also revealed 5 (D1, D2, Gx, D70, M6) 
dominant allergens, for which the level of IgE antibodies was 
exceptionally high (Fig. 3).

Thus, individuals with allergic rhinitis and bronchial asthma 
were found to be predominantly sensitized to allergens of house 
dust mites (D1, D2, D70), mixed grasses (Gx), fungi (M2, M6, E3), 

and nettle (W20). A particular increase in specific IgE antibodies 
from these allergens was observed against the mite and herb aller-
gen (D1, D2, D70, Gx). Analysis of demographic data of patients 
sensitized to these dominant allergens (sex, age, place of residence, 
geographical location, genetic predisposition) also revealed an 
association of dominant demographic factors with both diseases 
(asthma and allergic rhinitis) and individual allergens. 

Most people with asthma were genetically predisposed to atopic 
diseases, and they are women living in cities in western Georgia. 
Most of the patients with allergic rhinitis were genetically predis-
posed to atopic states and living in east Georgia. Depending on age, 
asthma was more common in people aged 6-12, 25-35, 45-55, and 
55-65, but allergic rhinitis - between the ages of 12-18 and 18-25 
(Fig. 4). This data reveals that these dominant factors may affect 
the qualitative and quantitative indicators of allergen sensitization.
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Fig. 5. Incidence of asthma and allergic rhinitis in age groups

This tendency was especially pronounced in patients sensi-
tized to mites and fungi (D1, D2, D70, M2, M6). Even in indi-
viduals sensitized to mixed herbs and nettles, no tendency was 
detected according to demographic factors. In addition, patients 
sensitive to nettle (W20) were predominantly rural villagers in 
western Georgia. This tendency was especially pronounced in 
patients sensitized to mites and fungi (D1, D2, D70, M2, M6). 
Even in individuals sensitized to mixed herbs and nettles, no 
tendency was detected according to demographic factors. In ad-
dition, patients sensitive to nettle (W20) were predominantly 
rural villagers in western Georgia (Fig. 3 and Fig. 4).

The results of our study were consistent with other studies that 
confirmed that patients with bronchial asthma and allergic rhini-
tis are sensitive to indoor and outdoor allergens, of which house 
dust mites and fungi are particularly relevant [21–24]. That is al-
lergens whose growth and development depend on air humidity, 
ventilation, and the presence of carpets and plants in the home 
[8, 9] and the geographical location and time spent by the patient 
in the home environment [18]. As in our neighbouring countries 
Turkey and Iran [28], and seven multicenter studies conducted 
in 16 European countries, these allergens predominated among 
the allergens causing asthma and allergic rhinitis [26,27].

Perhaps that is why sensitization against mites and fungi has 
been detected more often in western Georgia. (This is a humid 
subtropical region of the sea, where the average annual rela-
tive humidity reaches 80-82%. [10] (Best humidity is 75-80%). 
Similar results have been observed in Iran (Bushehr Province) 
[12, 17], Japan [13], Singapore, Malaysia and Thailand [14-16], 
where the relative humidity fluctuates between 80-90%. As for 
plant dust (mixed grasses and nettle) allergens, which ranked 
third (after mites) among the dominant allergens in our study, 
sensitization to them was more common in people living in east-
ern Georgia. In a region characterized by a transition from a sub-
tropical continental climate to a sea climate, the average annual 
relative humidity is relatively low, reaching 65-70%. These data 
more or less agree with the opinion of other authors, according 
to which the concentration of allergic plant dust increases in spe-
cific bioclimatic regions [25].

The relationship between sensitization to dominant allergens 
and demographic factors has been studied in numerous studies. 
Due to different research designs and study populations, these 
results are quite different [30]. For example, in China, Taipei, In-
donesia, and Korea, the incidence of tick-borne sensitization is 
much higher in urbanized areas (80–90%) than in non-urbanized 
regions (60–80%) [29]. Age-related tendencies of sensitization to 
dominant allergens have not been identified in our study, which is 
in complete agreement with the data of other authors who have also 
obtained inconsistent results. For example, in Taiwan (China), dust 

mite sensitization was more common in people over the age of 70 
(compared to 40 years of age [31], and in Korea, conversely, in 
those aged 10–20 years compared to 60 years of age [32].

According to various studies, genetic predisposition to atopic 
diseases is one of the most essential factors in sensitization to 
aeroallergens (85%) [33,34]. This data entirely agrees with the 
results of our study, which showed that high sensitivity to all 
dominant allergens was associated with hereditary.

Thus, airborne allergens are the essential allergens causing al-
lergic diseases of the upper and lower respiratory tract (asthma 
and rhinitis). Among them, house dust mites, fungal and grass 
dust allergens are especially prominent. That is allergens whose 
concentration depends on climatic factors (humidity and tem-
perature). The study confirmed that sensitization towards these 
dominant allergens is facilitated by such dominant demographic 
characteristics as a genetic predisposition to atopic diseases, liv-
ing in urban areas, peculiarities of geographical regions. Consid-
eration of dominant etiological and demographic factors is es-
sential for the successful diagnosis and treatment of respiratory 
allergies. Since most of the studies in the literature are based on 
different methodologies and are characterized by relatively high 
heterogeneity, it is advisable to conduct additional studies in this 
area to clarify some of the findings further.
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SUMMARY

DOMINANT AEROALLERGENS AND DEMOGRAPHIC 
FACTORS ASSOCIATED WITH ASTHMA AND ALLER-
GIC RHINITIS

Telia A.
 
Tbilisi State Medical Universit, Department of Allergology and 
Clinical Immunology, Georgia

Allergic diseases are caused by hyperactivity of the Th2 pro-
file of the adaptive immune system. The overproduction of IgE 
antibodies forms this hyperreactivity. Asthma and allergic rhini-
tis belong to this type of multifactorial hypersensitivity disease. 
The study of the factors contributing to the formation and de-
velopment of these diseases is of great clinical importance. Dif-
ferent studies interpret the influence of these factors on allergic 
diseases differently. Our study aimed to identify the dominant 
allergens in children and adults with asthma and allergic rhinitis 
and investigate the influence of demographic factors on sensi-
tization to these allergens. 964 patients with bronchial asthma 
and allergic rhinitis were tested for the presence of sensitization 
to respiratory allergens. Of these, 203 patients showed positive 
tests. Most often, positive results were observed against house 
dust mites, fungi and mixed-grass allergens. Such outcomes 
were prevalent in patients living in eastern, compared to western 
Georgia. The study confirmed that sensitization towards these 
dominant allergens is facilitated by such leading demographic 
characteristics as a genetic predisposition to atopic diseases, liv-
ing in urban areas, peculiarities of geographical regions. Suc-
cessful diagnosis of respiratory allergies and treatment and pre-
vention is impossible without considering the dominant etiologi-
cal and demographic factors. The heterogeneity of replication 
studies in the literature suggests that it is advisable to continue 
them further.

Keywords: demographic factors, respiratory allergies, 
аsthma, allergic rhinitis.

РЕЗЮМЕ

ДОМИНИРУЮЩИЕ АЭРОАЛЛЕРГЕНЫ И ДЕМОГРА-
ФИЧЕСКИЕ ФАКТОРЫ, СВЯЗАННЫЕ С АСТМОЙ И 
АЛЛЕРГИЧЕСКИМ РИНИТОМ

Телия А.Д.

тбилисский государственный медицинский университет, 
кафедра аллергологии и клинической иммунологии, грузия

Аллергические заболевания вызваны гиперактивностью 
профиля Th2 адаптивной иммунной системы. Избыточное 
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производство антител IgE формирует гиперреактивность. 
Астма и аллергический ринит относятся к типу заболева-
ния многофакторной гиперчувствительности. Изучение 
факторов, способствующих формированию и развитию ука-
занных заболеваний, имеет большое клиническое значение. 
Различные исследования по-разному интерпретируют влия-
ние этих факторов на аллергические заболевания. 

Проведенное исследование направлено на выявление до-
минирующих аллергенов у детей и взрослых с астмой и ал-
лергическим ринитом, а также на изучение влияния демо-
графических факторов на сенсибилизацию к этим аллерге-
нам. 964 пациента с бронхиальной астмой и аллергическим 
ринитом протестированы на наличие сенсибилизации к 
респираторным аллергенам. Из них 203 пациента показали 

положительные тесты. Положительные результаты чаще на-
блюдались в отношении клещей домашней пыли, грибов и 
аллергенов смешанных трав. Такие исходы преобладали у па-
циентов, живущих в восточной Грузии в сравненим с западной 
Грузией. Исследование подтвердило, что сенсибилизации к 
этим доминирующим аллергенам способствуют такие ве-
дущие демографические характеристики, как генетическая 
предрасположенность к атопическим заболеваниям, про-
живание в городских районах, особенности географических 
регионов. Успешная диагностика респираторной аллергии, 
ее лечение и профилактика невозможны без учета доми-
нирующих этиологических и демографических факторов. 
Разнородность исследований репликации в литературе по-
зволяет предположить, что их целесообразно продолжить.

reziume

asTmasTan da alergiul rinitTan dakavSirebuli dominanturi 
aeroalergenebi da demografiuli faqtorebi

a. Telia

Tbilisis saxelmwifo samedicino universiteti, 
alergologiisa da klinikuri imunologiis departamenti, saqarTvelo

alergiuli daavadebebi gamowveulia adaptaci-
uri imunuri sistemis Th2 profilis hi-peraqti-
urobiT. am tipis hiperreaqtiulobaze pasux-
ismgebelia adaptaciuri imunuri sistema. asTma 
da alergiuli riniti miekuTvneba swored aseTi 
tipis zemgrZnobelobas. Aam daavadebebis Camo-
yalibebasa da ganviTarebaSi xelSemwyobi faq-
torebis Seswavlas didi klinikuri mniSvneloba 
eniWeba. sxvadasxva kvleva gansxvavebulad xsnis 
am faqtorebis gavlenas aRniSnuli daavadebebis 
ganviTarbaze. 
kvlevis mizans warmoadgenda asTmiT da aler-

giuli rinitiT bavSvebsa da mozrdilebSi domi-
nanturi alergenebis identificirebas da demo-
grafiuli faqtorebis gavlenis gamokvlevas am 
alergenebis mimarT sensibilizaciaze. 
bronquli asTmiTa da alergiuli rinitiT 

964  pacients Cautarda testireba respiraciuli 

alergenebis mimarT sensibilizaciis arsebobaze. 
maTgan 203 pacients gamouvlinda dadebiTi Sede-
gebi da yvelaze xSirad dafiqsirda oTaxis mt-
vris tkipebis, sokovani da Sereuli balaxebis 
alergenebis mimarT sensibilizacia. aseTi mo-
nacemebi dasavleT saqarTvelosTan SedarebiT 
ufro metad gamovlinda aRmosavleT saqarT-
veloSi mcxovreb pacientebSi. kvlevam daadas-
tura, rom am dominanturi alergenebis mimarT 
sensibilizacias xels uwyobs iseTi wamyvani 
demografiuli maxasiaTeblebi, rogoricaa ge-
netikuri midrekileba atopiuri daavadebebis 
mimarT, urbanul garemoSi cxovreba, geografi-
uli regionebis Taviseburebebi. respiraciuli 
alergiis warmatebuli diagnozi, mkurnaloba 
da prevencia SeuZlebelia dominanturi eti-
ologiuri da demografiuli faqtorebis gaT-
valiswinebis gareSe. 


