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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Allergic diseases have been recognized as one of the global 

health issues and affect about a third of the worldwide population. 
COVID-19 pandemic has raised concerns about the risk of 
infection and the severity of COVID-19 infection in patients 
with asthma and allergic rhinitis. The aim of our study was to 
define the relationships between pollen exposures and SARS-
CoV-2 infection rates in Georgia, as well as to characterize 
the Covid-19 autoimmune and antiviral responses in Georgian 
allergic patients with different sensitization patterns.

Data on daily COVID-19 positivity rates, case fatality rates, 
and pollen concentrations from February 2020 to November 
2022 were collected in Tbilisi, Kutaisi, and Batumi. Diagnostic 
parameters, including total IgE, specific IgE, eosinophil counts, 
anti-nuclear antibodies, and Covid-19 antibodies, were assessed 
in 181 atopic patients and 24 healthy controls with confirmed 
SARS-CoV-2 infection.

Laboratory findings revealed significant variations in eosinophil 
counts and total IgE levels among the groups. ANA positivity 
did not exhibit substantial differences between atopic patients 
and healthy controls. Individuals with indoor allergies displayed 
lower SARS-CoV-2-specific antibody levels, potentially 
explained by variations in adaptive immune responses. There 
was no correlation between pollen concentration and COVID-19 
epidemiological characteristics, indicating that pollen had no 
effect on virus epidemiology.

Key words. Allergic diseases, pollen exposure, Covid-19.
Introduction.

Allergic diseases have been recognized as one of the global 
health issues and affect about third of the worldwide population. 
COVID-19 pandemic has raised concerns about the risk of 
infection and the severity of COVID-19 infection in patients 
with asthma and allergic rhinitis. A study conducted by Jackson 
et al. [1] found that allergic diseases and allergen exposure 
has an inverse relation with angiotensin-converting enzyme 2 
(ACE-2) expressions, where COVID-19 requires this receptor 
to enter the host body [2,3]. A growing body of evidence 
indicates a reduced risk of both SARS-CoV-2 infection and 
COVID-19 severity associated with atopy. Increasing evidence 
suggests that atopic disease protects against severe COVID-19 
illness owing to the underlying type 2 inflammatory process. 
COVID-19 may trigger the onset of autoimmune pathology; 
various autoantibodies have been described in association with 
COVID-19. Furthermore, histamine and immunoglobulin E 
(IgE) serum levels are found to be elevated in allergic rhinitis 

and asthmatic patients, which can down-regulate certain anti-
viral responses, i.e., hyper-inflammation that mark the severity 
of various respiratory diseases, including COVID-19 [4]. Like 
various other respiratory diseases, coronavirus might worsen 
asthmatic symptoms in severe or uncontrolled patients but 
owing to Th2-skewed immunity (pertaining to the allergic 
and interferon-mediated response), which drives anti-immune 
response may protect against COVID-19 diseases [5]. These 
observations were quite interesting and contrasting according 
to the theoretical knowledge, where allergic diseases and 
asthma are known to increase with viral infections. This inverse 
correlation might support the idea that the triggering of immune 
responses by airborne pollen (i.e., hay fever) makes it difficult 
for COVID-19 to penetrate a new host. Moreover, this gives 
substantial sense to the idea that an activated-immune system 
seems to protect against COVID-19 viruses [6]. 

Pollens are considered as one of the primary triggers of 
respiratory allergies, causing 'pollinosis'. Pollens grains are 
known to be allergenic [7,8] and play a vital role in immune 
system activation [9,10]. They are considered anti-viral 
substances and have also shown anti-influenza effects [11,12]. 

Pollen is hypothesized to either increase, decrease, or has no 
effect on the risk of COVID-19 infection. It may reduce the 
risk by acting as an inhibiting factor towards viral infections, 
e.g., by downregulating ACE-2 in the nasal epithelium and 
subsequently protecting people especially those with asthma 
and allergic rhinitis against COVID-19. Conversely, pollen 
may increase the risk of COVID-19 transmission by acting as a 
carrier. Experimental studies have shown that viruses can exist 
inside pollen grains or on its outer surface, allowing it to persist 
in the atmosphere for up to weeks and travel over long distances 
[13].

Various publications have linked the SARS-CoV-2 infection 
rate to the pollen concentration in a specific area, the most 
recent being that of Damialis et al, who reported that higher 
airborne pollen concentrations were related to higher COVID-19 
infection rates according to the data on 31 countries around the 
world [14]. However, how allergen exposure per se, and pollen 
exposure in particular, might influence SARS-CoV-2–induced 
inflammation and its clinical outcomes remains unknown. 
In vitro allergen exposure can attenuate antiviral response to 
some respiratory viruses. Nonetheless, with increasing pollen 
exposure associated with climate change, the interplay between 
pollen and respiratory viruses, including SARS-CoV-2, warrants 
consideration. It is postulated that pollen exposure, independent 
of allergic status, has a direct effect on antiviral defense within 
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Blood sampling:
Blood sampling was done for measuring of diagnostic 

parameters (total IgE, inhalant allergen specific IgE by 
ImmunoCAP, differential blood count (counts of eosinophils), 
anti-nuclear antibodies (IFA) and antibodies against Covid-19 
during the recruitment procedure. The Immunocap test for 
specific and total IgE measurement was performed according 
to the manufacturer’s instructions (Thermo Fisher Scientific, 
Uppsala, Sweden). 
Covid -19 antiviral response:

Laboratory testing was conducted using the Abbott 
ARCHITECT i2000 system (Abbott Diagnostics). 
Chemiluminescent microparticle immunoassays (CMIA) 
ARCHITECT SARS-COV-2 IgG II Quant and ARCHITECT 
SARS-COV-2 IgG were used for detection immunoglobulin 
class G (IgG) antibodies to SARS-CoV-2 in serum samples. 
The SARS-CoV-2 IgG II Quant assay is an automated, two-step 
immunoassay for the qualitative and quantitative determination 
of IgG antibodies to the receptor binding domain (RBD) of the 
S1 subunit of the spike protein of SARS-CoV-2, and ≥50 AU/
ml threshold was used for classification as a positive result. 
ARCHITECT SARS-CoV-2 IgG assay is a fully automated, 
two-step immunoassay for the qualitative detection of IgG 
antibodies to the nucleocapsid (N) protein of SARS-CoV-2. 
Results are reported as an Index (ratio of the chemiluminescent 
signal between the samples and a calibrator), with values >1.4 
indicating a positive result. The procedure was performed 
according to the manufacturer's instructions.
Covid-19 autoimmunity response:

All patients (including controls) were screened for anti-nuclear 
antibodies (ANAs) by IIFA (Indirect Immunofluorescence 
Assay) on HEp-2 cells (Bio-Rad Laboratories, Hercules, CA). 
Twofold serial dilution in 0.01 M phosphate buffered saline 
(PBS) was used for autoantibody titration. A positive and a 
negative reference control were tested in each slide for quality 
control. Pre-diluted sera were overlaid on fixed HEp-2 cells for 
20 min at room temperature. Slides were washed for 10 min with 
PBS overlaid with fluorescein conjugated (FITC) antiserum and 
incubated for an additional 20 min. The slides were evaluated 
with a fluorescence microscope (at x 400-fold magnification). A 
titer of 1:80 or higher was considered to indicate ANA positivity.
Statistical evaluation:

All the statistical analyses were performed using IBM SPSS 
Statistics version 21 (SPSS Inc., Chicago, IL, USA). Descriptive 
statistics were used with mean, minimum and maximum 
values to describe continuous variables; absolute number and 
percentage were reported for categorical variables. Intergroup 
difference was calculated using the analysis of variances by 
Anova test. The degree of relationship between the quantitative 
variables was analyzed using Pearson Correlation test (r). The 
strength of a correlation was stratifying as followings: weak 
(/r/<0.3), moderate (0.3≤/r/<0.7), or strong (/r/≥0.7). Statistical 
significance was defined as p <0.05.
Results.

The mean age of studied population (including controls) 
was 21.1 ± 15.1 years, females 42.4%, the mean recruitment 

the airway epithelium and therefore enhances susceptibility to 
SARS-CoV-2 infection [15].
Aims.

The aim of our study was to define the relationships between 
pollen exposures and SARS-CoV-2 infection rates in Georgia, 
as well as to characterize the Covid-19 autoimmune and 
antiviral responses in Georgian allergic patients with different 
sensitization patterns. The findings of the study can help to 
inform evidence-based public health policy aiming at lowering 
the impact of Covid-19, particularly in populations plagued by 
allergic illnesses. 
Methods.
Study participants:

181 atopic patients and 24 healthy controls with confirmed 
SARS-COV-2 infection were recruited in the study. The 
inclusion criteria were positivity of skin-prick or specific IgE 
testing of patients attended to the allergy clinic during the 2021-
2022 years period. Atopic patients were categorized in three 
groups: 1) sensitized to pollen allergens (any of trees, grasses 
and weeds) “pollen allergy group” (59 patients); 2) sensitized 
to pollen and indoor allergens (house dust mites, molds and 
epidermal allergens) together “pollen+indoor allergy” group 
(55 patients) and 3) sensitized to indoor allergens only – 
“indoor allergy group” (67 patients). According to Covid-19 
symptoms, all patients were stratified into asymptomatic, 
mildly symptomatic (upper respiratory tract infections only), 
moderately symptomatic (lower respiratory tract infections, 
high fever, or severe gastrointestinal symptoms) and severely 
symptomatic (admitted into health care facility to treat disease) 
using the clinical questionnaires.
Ethical considerations:

This study was approved by Institutional Ethical Committee 
of Center of Allergy and Immunology, Tbilisi, Georgia. All 
procedures were performed in accordance with the ethical 
standards and informed consents were obtained before the 
enrollment procedure based on Law of Georgia “On Health 
Protection” (Chapter II, Article 11). 
Data collection:

Daily COVID-19 cases, positivity rate and case fatality rate 
in 3 main cities Tbilisi, Kutaisi, and Batumi at the period from 
4th February 2020 till 29th November 2022 were obtained from 
NCDC data base. The information regarding hospitalization 
and death was not included in the analysis, as it was only 2 
cases of hospitalization and no death due to Covid-19 in study 
population. 
Pollen sampling and analysis:

The pollen data was obtained at the period from 4th February 
2020 till 29th November 2022. The airborne pollen monitoring for 
evaluation of concentration of allergic pollen was performed in 
Tbilisi, Kutaisi, and Batumi with a Burkard Seven Day Volumetric 
Spore-trap (Burkard Manufacturing Co Ltd, UK), following the 
recommendations and protocols of European Aerobiology Society. 
Pollen concentration was calculated and expressed as the number 
of pollen grains per cubic meter of air (p/m3).
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Study population characteristics Healthy 
Control (N=24)

Pollen allergy 
group (N=59)

Pollen + indoor 
allergy group 
(N=55)

Indoor allergy 
group (N=67)

Anova 
between 
groups 
(p-value)

Patient characteristics          
Age years old (mean ± SD) 24,3 ± 21,0 24,9 ± 14,3 24,2 ± 14,4 14,2 ± 11,4 0,000
Sex (female) (%, 95% CI) 54,2 (32,7-75,6) 49,2 (36,0-62,3) 38,2 (24,9-51,4) 35,8 (24,0-47,6) 0,259
Months after last Covid-19 positive testing (mean, 
95% CI) 3,1 (1,8 -4,3) 4,5 (3,3 - 5,6) 5,3 (4,1 - 6,5) 4,2 (3,3 - 5,2) 0,158

Fully Covid-19 vaccination status (%, 95% CI) 33,3% (12,9-
53,7) 27,1% (15,4-38,8) 23,6% (12,0-35,2) 29,8% (18,6-41,0) 0,806

Laboratory characteristics          
ANA postivity (%, 95% CI) 8,3% (3,5-20,2) 23,7% (12,5-34,9) 16,3% (6,3-26,5) 14,9% (6,2-23,7) 0,341
Eosinophiles (absolute# 109/l, 95% CI) 0,18 (0,12-0,25) 0,46 (0,32-0,58) 0,46 (0,26-0,65) 0,61 (0,34-0,87) 0,002
Total IgE (kU/l, geometric mean ± SE) 20,7 ±12,1 155,2±59,5 288,2±48,9 190,1±66,8 0,016
SARS-Cov-2 S1- specific antibodies (positivity %, 
95% CI)

95,8% (87,2-
104,4) 94,9% (89,9-100,7) 95,9% (90,1-100) 95,6% (90,5-100) 0,986

SARS-Cov-2 S1- specific antibodies (mean AU/ml, 
95% CI)

10530,8 
(4495,1-
16566,6)

9017,7 (6062,3-
13171,9)

9675,8 (6179,6-
13171,9)

2725,9 (1304,8-
4147,1) 0,001

Nucleocapsid protein of SARS-CoV-2 antibodies 
(positivity %, 95% CI)

52,2% (30,1-
74,3) 68,8% (51,8-85,7) 47,6% (24,3-70,9) 64,7%(47,8-81,6) 0,361

Nucleocapsid protein of SARS-CoV-2 antibodies 
(mean of index, 95% CI) 2,6 (1,1-4,0) 4,8 (3,4-6,2) 2,5 (1,1-3,9) 3,1 (2,1-4,1) 0,042

Atopic diseases          
Allergic rhinitis (%, 95% CI) N/A 96,3% (94,9-101,7) 94,5% (88,3-100,7) 83,6% (74,5-92,7) 0,007
Asthma (%, 95% CI) N/A 8,5% (1,2-15,8) 21,8% (10,6-33,1) 16,4% (7,3-25,5) 0,140
Urticaria (%, 95% CI) N/A 16,9% (7,1-26,8) 10,9% (2,4-19,4) 11,9% (4,0-19,9) 0,592
Atopic conjunctivitis (%, 95% CI) N/A 42,4% (29,4-55,4) 40,0% (26,6-53,4) 4,5% (0,6 - 9,6) 0,000
Immunotherapy (%, 95% CI) N/A 8,4% (1,2-15,8) 18,2% (7,7-28,7) 7,5% (1,0-13,9) 0,198
Family history of allergy          
Asthma (%, 95% CI) N/A 6,0 (2,5-14,6) 6,1 (2,5 - 14,7) 16,0 (5,5 - 26,5) 0,374
Rhinitis (%, 95% CI) N/A 39,4 (21,7-56,9) 33,3 (16,3 - 50,3) 30,0 (16,8 - 43,2) 0,738
Eczema (%, 95% CI) N/A 0 0 4,0 (1,6 -9,6) 0,444
Allergy treatment last 12 months (%, 95% CI) N/A 87,8 (76,1-99,6) 87,5 (75,4-99,6) 90,0 (81,4-98,6) 0,965
Steroids (%, 95% CI) N/A 21,2 (6,5-37,0) 21,8 (6,7-37,1) 40,0 (25,9-54,1) 0,075
Anti-histamines (%, 95% CI) N/A 78,8 (64,1-93,5) 71,8 (55,4-88,3) 78,0 (66,1-89,9) 0,843
Covid-19 symptoms          
Asymptomatic (%, 95% CI) 0,0 25 (4,2-45,8) 23,1 (5,7-40,4) 15,6 (2,3-28,9) 0,148

Mildly symptomatic (%, 95% CI) 94,4 (82,7-
106,2) 60 (36,5-83,5) 61,5 (41,5-81,6) 53,1 (34,8-71,4) 0,026

Moderate symptomatic (%, 95% CI) 5,6 (0,2-17,3) 15 (0,3-32,1) 11,5 (0,1 - 24,7) 28,1 (11,7-44,6) 0,164
Severe symptomatic (%, 95% CI) 0,0 0,0 3,8 (0,4-11,8) 3,1 (0,3-9,5) 0,721

Table 1. Comparisons of various characteristics of study groups and health control.

N/A - not available information for healthy control group.
P-value less than 0,05 marked by yellow color.

 Pearson correlation test Pollen grains per cubic meter
City % Correlation coefficient /r/ Sig. (2-tailed)

Tbilisi Positivity rate -0,062 0,000
Case fatality rate 0,002 0,952

Kutaisi Positivity rate 0,137 0,000
Case fatality rate 0,089 0,011

Batumi Positivity rate -0,028 0,390
Case fatality rate 0,013 0,707

P-value less than 0,05 marked by yellow color 

Table 2. The correlation between the daily concentration of pollens and COVID-19  in three Georgian cities -Tbilisi, Kutaisi and Batumi.
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time after COVID-19 positive test was 4.4 ± 4.1 months and 
vaccination rate were 27.8%. The healthy control and pollen 
allergy groups exhibited similar mean ages (24.3 vs. 24.9 
years), while the indoor allergy group displayed a markedly 
lower average age (14.2 years). Sex distribution showed slight 
variations, but not statistically significant (Table 1).

Based on the data (Table 1) represents the percentage of 
individuals with positive ANA test results in different groups 
and the ANOVA test, there is no strong evidence to suggest 
significant differences in ANA positivity between the atopic 
patients groups. In positive cases titer was not more than 
1:160 and more frequent pattern was AC-2 (according to the 
International Consensus on Antinuclear Antibody Patterns 
(ICAP)).

The analysis of laboratory results revealed that the eosinophils 
absolute count and total IgE levels demonstrated significant 
discrepancies across the groups. Particularly, the indoor allergy 
group exhibited the highest eosinophil count (0.61) compared 
to the healthy control group (0.18), while the pollen allergy and 
pollen + indoor allergy groups displayed intermediate values. 
Total IgE levels were notably elevated in the pollen + indoor 
allergy group (288.2 kU/1), followed by the indoor allergy 
group (190.1 kU/1). The healthy control group exhibited the 
lowest total IgE level (20.7 kU/L). Comparative analysis of 
immunological responses to SARS-CoV-2 revealed significant 
difference. Particularly, the healthy control group have the 
highest mean SARS-Co V-2 SI-specific antibody levels 
compared to the other groups, with mean value 10530.8 AU/
ml (95% CI: 4495.1-16566.6 AU/ml). The lowest value (mean 
value 2725.9 AU/ml, 95% CI: 1304.8-4147.1) was observed 
among the individuals sensitized to indoor allergens only. The 
variance analysis by Anova test reveals significant differences 
in nucleocapsid protein antibody levels (p = 0.042) across the 
groups. The pollen allergy group displays the highest mean index 
value (4.8), followed by the indoor allergy group (3.1), pollen + 
indoor allergy group (2.5), and healthy control group (2.6).

Figure 1 express the difference between groups for both 
investigated antiviral responses; the results suggest that 
individuals with indoor allergies tend to have lower levels of 
SARS-CoV-2 SI-specific antibodies compared to individuals 
without allergies (healthy control group), with pollen allergies 
or a combination of pollen and indoor allergies. The differences 
between the allergy groups and the healthy control group 
for nucleocapsid antibodies may not be as substantial and 
the confidence intervals overlap, indicating some degree of 
uncertainty in the estimates.

Allergic rhinitis and atopic conjunctivitis were the major 
diagnoses for both groups sensitized to pollen allergens. 
Asthma was more prevalent in the pollen + indoor allergy 
group (21.8%), followed by the indoor allergy group (16.4%). 
Immunotherapy was administered in varying proportions across 
the allergic groups, with the highest prevalence seen in the 
pollen+ indoor allergy group (18.2%). Despite the observed 
most prevalent family history of asthma among indoor allergy 
group and slight difference of family history of rhinitis between 
groups, this is not significant and could not influence on any 
important characteristics. No special differences between 
allergy treatment strategy for atopic patients was revealed, more 
that 75% of them used the anti-histamine medication during the 
last 12 months and 40.0% of patients sensitized only to indoor 
allergens required steroids for management of their allergic 
symptoms.

As it was defined in the methodology Covid-19 symptoms 
were stratified in 4 groups. Healthy controls exhibited the 
highest proportion of mildly symptomatic cases (94.4%), 
while the indoor allergy group had the highest proportion of 
moderately symptomatic cases (28.1%). The prevalence of 
severe symptomatic cases was minimal in all groups, as among 
recruited patients it was only 2 cases of hospitalization due to 
Covid-19.

In Figure 2 we can see the graph corresponding to the three 
investigated cities of Georgia in which a correlation between 

Figure 1. Comparison SARS-CoV-2 IgG antibodies responses in study groups and health control.
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total daily pollen concentrations and daily cases of COVID-19 
between 4th of February 2020 and 29th of November 2022 is 
carried out.

By statistical analysis of the data, we found that there slightly 
different relationship between the daily cases of COVID-19 
and the total daily concentration of pollen between investigated 
cities - Tbilisi, Kutaisi, and Batumi. Once these data were 
available, a Pearson correlation was performed to determine 

whether there was a significant relationship between total pollen 
concentrations and Covid-19 positivity and case fatality rates 
(Table 2).

In Kutaisi weak positive correlation of daily pollen 
concentration and Covid-19 both rates (for positivity r =0.137, 
p 0.000 and case fatality r =0.089, p – 0.011) was obtained. In 
Tbilisi positivity rate and pollen concentration correlation was 
weakly negative (r=-0.062, p – 0.000).

Figure 2. The correlation between the daily concentration of pollens and Covid-19 positivity rate in three Georgian cities at the period of February 
2020 - November 2022 (a. - Tbilisi, b. - Kutaisi and c.- Batumi). "R sq linear" represents the coefficient of determination for a linear regression 
model, but observed low R-squared value in all three cities may not well explaining the variability in the data.
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Discussion.
The impact of allergic disorders on the progression of 

Covid-19 is controversial. Recent studies have revealed 
fascinating findings that allergic diseases may provide some 
sort of protection against Covid-19 [16,17]. However, there 
is contradictory information, as another study suggests that 
Covid-19 can be more severe in patients with allergic rhinitis 
and asthma, particularly non-allergic asthma [18]. 

In our research, we focused on individuals sensitized to both 
pollen and indoor allergens. The examinations occurred several 
months after Covid-19 testing, with an average duration of 4.4 
months, aiming to uncover distinctive features in the laboratory 
characteristics of these patients. It is widely recognized that 
persistent exposure to allergens in individuals with inhalational 
allergies can result in chronic inflammation of the airways and 
skin, consequently heightening susceptibility to infections 
[19,20]. In our cohort, inhalational allergies (allergic rhinitis up 
to 96.3% and atopic conjunctivitis up to 42.4%) were prevalent 
and accompanied by increased values for some laboratory 
characteristics (total IgE and absolute eosinophil count), 
especially observed in patient groups sensitized to indoor 
allergens. Our results align with previous researches indicating a 
strong connection between elevated total IgE levels (> 100 kU/l) 
and a history of wheezing, asthma, and allergic manifestations, 
as well as atopy. Additionally, there is an association between 
increased absolute eosinophil count and the presence of allergic 
diseases, along with specific IgE antibodies to grass pollen and 
mites, consistent with findings in other studies [21-23]. The 
elevated absolute eosinophil count observed in patients after 
Covid-19 may be linked to the activation of mast cells and 
eosinophils by SARS-CoV-2 [24]. In a study by Licari et al. 
(2020), it was demonstrated that allergic children exhibit higher 
eosinophil counts without experiencing dyspnea symptoms 
compared to COVID-19 patients. Eosinophils are immune cells 
known to aid in the recovery from specific viral infections, 
including COVID-19 [25,26].

Antibodies directed against nuclear, cytoplasmic, and soluble 
autoantigens have been thoroughly documented following viral 
infections [27,28]. However, their precise significance has 
remained unclear. In this investigation, we employed highly 
sensitive assays to identify ANA (anti-nuclear antibodies) in 
individuals following SARS-CoV-2 infection. Our findings 
revealed a slightly higher ANA positivity in atopic patients 
compared to healthy controls. Nevertheless, as the difference 
did not reach statistical significance, interpreting the diagnostic 
value of autoantibody positivity several months after recovering 
from acute viral infections proves challenging. 

Serological tests are a powerful tool in the monitoring of 
infectious diseases and the detection of host immunity, thus the 
testing for SARS-CoV-2-specific antibodies is most important 
for assessment of the degree of protection. In keeping with 
previous literature, we observed that SARS-Cov-2 S1 and 
nucleocapsid protein antibodies still have detectable levels 
up to 4.4 months after natural infection, ranging from 95.6% 
to 95.9% and 47.5% to 68.8% respectively (across all groups 
and healthy controls) and nucleocapsid protein antibodies tend 
to disappear more quickly than SARS-Cov-2 S1 antibodies 

[29]. A noteworthy discovery in this study was the variation in 
antibody levels among the groups, with individuals sensitized 
to indoor allergens exhibiting the lowest SARS-Cov-2 S1 value 
at 2725.9 AU/ml. This finding could theoretically be attributed 
to differences in adaptive immune responses among atopic 
patients sensitized to various aeroallergens. This is supported 
by previous knowledge [30] indicating that in hosts sensitized 
to specific predicted aeroallergens, such as Dermatophagoides 
species and Aspergillus fumigatus, identified similarities 
with the SARS-CoV-2 proteome might confer protection by 
preventing an overwhelming Th1 response and the associated 
cytokine storm. Additionally, allergen-specific T cells may 
develop a memory response against heterologous SARS-CoV-2 
epitopes, offering a faster and more efficient immune reaction. 
Conversely, such heterologous immune responses could have an 
adverse outcome by attenuating the antiviral response. 

COVID-19 presents a range of clinical manifestations, 
spanning from asymptomatic cases to mild and severe forms. 
Interestingly, individuals with allergic diseases do not appear to 
exhibit distinct symptoms or an elevated risk of severe disease, 
which contradicts the typical pattern seen in viral infections that 
tend to exacerbate asthma and other allergic conditions. This 
raises the question of what specific features in allergic diseases 
or asthmatic patients might be associated with a reduced 
potential for COVID-19 severity. Through a comparison of 
COVID-19 symptoms across groups, we discovered that the 
indoor allergy group had a lower percentage of individuals with 
mild symptoms (53.1% compared to 94.4% in healthy controls 
or 60% in the pollen allergy group) and a higher proportion 
with moderate symptoms compared to other groups. Notably, 
there was no observed association between the use of oral 
corticosteroids in the year before COVID-19 infection and 
an increased risk of more severe symptoms. Further studies 
are needed to explore the involved pathogenetic mechanisms 
and potential clinical implications of underlying aeroallergen 
sensitization on the immune response to SARS-CoV-2.

Co-exposure to airborne pollen enhances susceptibility to 
respiratory viral infections, regardless of the allergy status 
[31]. Pollen exposure weakens the body’s innate defense 
against respiratory viruses. According to a recent report of 31 
countries [15], higher airborne pollen concentrations correlate 
with increased SARS coronavirus-2 infection rates. To explore 
this association, we examined the relationship between SARS-
CoV-2 infection rates and pollen concentrations in three major 
cities in Georgia – Tbilisi, Kutaisi, and Batumi. 

According to the document published on 4 August regarding 
the epidemiological situation in Georgia on the basis of data 
from January 2020 to June 2022, the first case of COVID-19 
was detected in Georgia on February 26, 2020. In the period 
from 2020 to 2022, the positivity rate for testing was 9.4%. 
The maximum positivity rates for each year were recorded in 
November 2020 – 25.2%, August 2021 – 10.3% and February 
2022 – 29.9% [source in Georgian language only]. 

Upon analyzing the datasets pertaining to pollen counts and 
Covid-19 in three Georgian cities, it becomes evident that 
the correlation between daily pollen concentration and two 
key epidemiological indicators of COVID-19 (positivity rate 
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and case fatality rate) varies among cities. Specifically, there 
is a weak negative correlation for Tbilisi and a weak positive 
correlation for Kutaisi. These observed differences may 
be attributed to various environmental factors, as the cities 
are situated in different regions (the West and East parts of 
the country) with distinct climate zones. Notably, the most 
significant outcome from this segment of our investigation is 
the very weak correlation between COVID-19 positivity rate 
and daily pollen concentration for Tbilisi (/r/ 0.062) and Kutaisi 
(/r/ 0.137), with the association not being statistically significant 
for Batumi. Consequently, we can assert that, at present, there 
is no discernible association between pollen exposure and 
COVID-19 in Georgia. However, a definitive conclusion cannot 
be drawn due to limited evidence, underscoring the need for 
further research to elucidate how pollen bio-aerosols might 
influence virus survival. 

This study has several limitations. Firstly, the study cohort was 
randomly selected from the outpatient allergy clinic database 
based on sensitization to aeroallergens (pollen and indoor) and 
a positive COVID-19 test conducted a few months prior. As 
a result, the study cohort was relatively young, with a mean 
age of 21 years, impacting both vaccination status and certain 
laboratory outcomes. Secondly, only two patients among 
the atopic individuals under study were hospitalized due to 
COVID-19. Consequently, we lacked the opportunity to assess 
and compare atopic patients experiencing severe Covid-19 
symptoms. Thirdly, the data for present study are collected on 
average 4.4 months after COVID-19 positivity and not include 
the acute phase of the virus, which still requires future research. 
Fourthly, our analysis focused on the daily concentrations of 
pollen and specific epidemiological rates of Covid-19, excluding 
other environmental variables (such as temperature, humidity, 
etc.) from the analysis.
Conclusion.

In conclusion, we can state that, in Georgia, there is no 
association between pollen concentration and COVID-19 
epidemiological parameters, thus we didn’t find an influence 
of pollen on virus epidemiology. The investigation Covid-19 
autoimmune and antiviral responses in Georgian allergic 
patients with different sensitization patterns revealed that the 
individuals with indoor allergies exhibited the lowest levels 
of SARS-CoV-2-specific antibodies, potentially explained by 
differences in adaptive immune responses.
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