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Western countries have been challenged with an “allergy epi-
demic” during the last three to four decades, resulting in a very 
high burden of allergic rhinitis, allergic conjunctivitis, atopic 
eczema and asthma [18]. Interestingly, there has been a parallel 
increase in the incidence rates of several autoimmune disorders, 
including multiple sclerosis, inflammatory bowel disease, rheu-
matoid arthritis and systemic lupus erythematosus (SLE) [2].

The immune system is a tightly regulated network that is able 
to maintain a balance of immune homeostasis under normal 
physiological conditions. However, under particular circum-
stances, this balance is not maintained and immune responses ei-
ther under or over react [21]. Allergy and autoimmunity are two 
potential outcomes of dysregulated immunity. They have many 
parallels and at the same time, they have many differences. They 
can be considered, in philosophic conception, to be the yin and 
yang of immunopathology [3]. However, the parallel appearance 
of allergic and autoimmune conditions in some patients may reveal 
that such aberrations of the immune system have a common patho-
physiologic mechanism [22]. Several studies showed that patients 
with primary Sjögren’s syndrome (SS) are associated with an in-
creased risk of developing asthma [24] and vice versa: it exists a 
significant relationship between atopic diseases and the risk of SLE, 
especially for females [11]. The presence of atopic triad diseases is 
significantly associated with risks of systemic lupus erythematosus, 
rheumatoid arthritis, and Sjögren syndrome, and their coexistence 
exacerbates this risk [10]. 

Allergic and autoimmune diseases are the result of a combi-
nation of congenital, genetic causes and acquired, external trig-
gering factors, which are common to a certain extent to both 
entities - infection, medications, chemicals, food, UV radiation, 
etc. Different immune mechanisms are thought to underlie al-
lergy and autoimmune disorders; a predominant Th2 response 
has been detected in allergic patients, whereas Th1-driven re-
sponse has been found in most patients with autoimmune dis-
orders [25]. An autoimmune disease occurs when the antigens 
of an organism are attacked by the autoantibodies as a result of 
disturbed self-tolerance. Antinuclear antibodies (ANA) usually 
target specific antigens in the nuclear part of the cell, although 
they can sometimes show affinity against all types of subcellular 
structures and cell organelles, including the cytoplasm, nuclei, 
nucleoli, or cell surfaces. 

Allergic reactions can be considered as abnormal IgE immune 
responses towards environmental antigens. Allergic sensitiza-
tion is the outcome of a complex interplay between the allergen 
and the host in a given environmental context [26]. It is estimat-
ed that the polysensitization are the strongest risk factors for the 
development of multimorbidity in allergy patients [20]. Among 
another factors sensitization with cross reactive allergens, be-
longing to panalergen families, determines the formation of 
distinct allergic entities, syndromes and associations [19]. Al-
though usually considered as minor allergens, sensitization to 
panallergens might be problematic as it bears the risk of devel-
oping multiple sensitizations. Clinical manifestations seem to be 
tightly connected with geographical and exposure factors [7].

The aim of our study was to evaluate antinuclear antibodies 
(ANA) in Georgian allergic patients polysensitized with cross 

reactive allergens, in order to establish connection between al-
lergic and autoimmune diseases in our population. 

Material and methods. Two groups of patients referred to 
the Center of Allergy and Immunology (Tbilisi, Georgia) were 
included in the study: patients with atopy (group 1, n=97) and 
without (group 2, n=42).Diagnostic workup was performed 
according to local and international guidelines. ImmunoCAP 
Phadiatop (Thermo Fisher Scientific, Uppsala, Sweden) serum 
test was used as first-line screening tools for allergic sensitiza-
tion. The level >0.35 KU/L was defined as positive.

For the evaluation of polysensitization the component re-
solved diagnosis was used. The detection of specific IgE to mul-
tiple allergen components was performed using the 112 com-
ponent ImmunoCAP ISAC allergen microarray immunoassay 
(Termo Fisher Scientifc, Uppsala, Sweden). ISAC is a test for 
semi-quantitative determination of IgE in serum samples. The 
solid phase in this test is provided by the surface of a plate on 
which 112 components (43 native and 69 recombinant) have 
been adsorbed and arranged in triplets. Antibody levels were ex-
pressed in standardized units, ISU-E (ISAC Standardized Unit 
for specific IgE). The measured values ranged from 0.3 to 100 
ISU-E, and values ≥ 0.30 ISU-E were considered to be posi-
tive results. Based on ISAC results atopy patients were divided 
into two subgroups: 1) allergic patient sensitized to at least one 
of the cross reactive allergen family members and 2) allergic 
patientswith mono- or poly-sensitized to species –specific aller-
gens without cross reactive allergen sensitization.

ANA Measurement. Allergic and non allergic individuals were 
screened for ANAs by IIFA (Indirect Immunofluorescence as-
say) on HEp-2 cells (Bio-Rad Laboratories, Hercules, CA).Two-
fold serial dilution in 0.01 M phosphate buffered saline (PBS) 
was used for autoantibody titration. A positive and a negative 
reference controls were tested in each slide for quality control. 
Prediluted 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 incu-
bated for an additional 20 min. After a slide was washed a cover 
slip was placed over the slide with mounting medium. The slides 
were evaluated with a fluorescence microscope (ata X 600-fold 
magnification). A titer of 1:40 or higher was considered toindi-
cate ANA positivity[9].

Statistical characteristics of quantitative variables were pre-
sented as arithmetic means (x), standard deviations (SD), minimum 
(min.) and maximum (max.) values. Frequencies of qualitative 
variables were expressed as percentages. The percentage of ANA 
(+) individuals in different groups was compared by Fisher’s exact 
probability test. The threshold of statistical significance for all tests 
was set at α = 0.05. Statistical analysis of the results was carried out 
with SPSS (SPSS, Inc., Chicago, IL, USA).

Results and discussion. One hundred and thirty-nine indi-
vidual were studied. For non-atopic group the male/female 
proportion and mean age (with standard deviation) were 11/31 
(26.3%/73.8%) and 40.17± 11.97 years respectively. Slightly 
different characteristics were obtained for atopic individuals: 
male/female proportion was 55/42 (56.7%/43.3%) and mean age 
(with standard deviation) 35.72±14.34years (Table 1).
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Table 1. Baseline characteristics of study patients

Non-atopic
individuals n=42

Atopic individuals
n=97

Atopic individuals 
sensitized with cross 

reactive allergen
n=67

Atopic individuals without 
cross reactive allergen 

sensitization
n=30

Gender (n/%)
Male 11(26.2) 55(56.7) 41(62.2) 14(46.7)

Female 31(73.8) 42(43.3) 26 (38.8) 16(53.8)
Age (± Std. Deviation) 40.17± 11.97 35.72± 14.34 34.76 ± 14.39 37.87 ± 14.21

Clinical phenotypes (ICD10 codes) (n/%)
Acute atopic conjunctivitis 
(H10.1) NA 26(26.8) 23(34.3) 3(10.0)

Allergic rhinitis (J30) NA 56(57.7) 42(62.7) 14(46.7)
Asthma (J45) NA 15(15.5) 12 (17.9) 3 (10.0)
Atopic dermatitis (L20) NA 18(18.6) 12(17.9) 6(20.0)

Table 2. ANA positivity among different groups

Non-atopic individu-
als

n=42

Atopic individuals
n=97

Atopic individuals sensi-
tized with Cross reactive 

allergen
n=67

Atopic individuals 
without Cross reactive 
allergen sensitization

n=30
ANA positive (n%) 1(2.4) 26(26.8) 18(26.9) 8(26.7)
ANA negative (n%) 41(97.6) 71(73.2) 49(73.1) 22(73.3)

In general 67(69.1%) allergic patients were sensitized to at 
least one of the cross reactive allergen. Among them 26 (38.8%)
showed the sensitization to PR-10 family members; 19(28.4%) 
to CCDs; 18(26.9%) to profilins; 11(16.4%) to nsLTP; 10 
(14.9%) to tropomyosin; 9 (13.4%) to TLPs, 7(10.4) to serum 
albumins and 1(1.5%) patient to polcalcins (Table 1). 

In allergic patients sensitized to cross-reactive allergens al-
lergic rhinitis (42/62.7%) was the most prevalent symptom 
followed by acute allergic conjunctivitis (23/34.3%), asthma 
(12/17.9%) and atopic dermatitis (12/17.9%). In allergic patients 
without cross reactive allergen sensitization allergic rhinitis was 
also the most prevalent symptom followed by atopic dermatitis 
(6/20.0%), acute allergic conjunctivitis (3/10.0%) and asthma 
(3/10.0%) (Table 1).

All individuals involved in the study were tested for antinuclear 
auto-antibodies (ANA). Among allergic patients 26 (26.8%) tested 
positive for the presence of auto-antibodies; for non-allergic patient 
this value was only 1(2.4%).The difference was statistically signifi-
cant [(OR 13.47, 95% CI: 1.76-103.3) p=0.001)].

The ANA expression was separately evaluated for subgroups 
of polysensitized patients divided according their sensitization 
profile: 18(26.9%) patients sensitized to cross reactive aller-
gens showed positive results for ANA testing and 8(26.7%) al-

lergic patient without cross allergen sensitization were positive 
for ANA. The difference between these two subgroups was not 
statistically significant [(OR 0.86, 95% CI: 0.32-2.31) (p=0.8)] 
(Table 2). 

The morphological characteristics observed in the indirect 
immunofluorescence assay on Hep-2 cells were interpreted 
according the International Consensus on ANA staining Pat-
terns (ICAP). The positive sera showed the following pat-
terns of fluorescence: AC-2 (nuclear dense fine speckled), 
AC-4 (nuclear fine speckled), AC-8 (homogenous nucleolar) 
and AC-16 (Cytoplasmic fibrillar filamentous). The AC-2 
was only one detected pattern among non-atopic individuals 
(1/2.4%) and the most frequent pattern in allergic patients 
(19/73%). The different ANA pattern expression among the 
study groups is showed in Table 3. 

The highest titer at which the ANA positivity was observed 
was 1:160.The most frequent dilution was 1:80 (20/74.07%), 
followed by 1: 160 (4/14.8%) and 1:40 (3/11.1%).

In the ANA positive group of allergic patients the atopic der-
matitis (13/50%) and asthma (6/23.1%) were most frequently 
diagnosed, in comparison to the ANA negative group where al-
lergic rhinitis (43 /60.6%) and atopic conjunctivitis (20/28.2%) 
were most common (Table 4).

Table 3. The main types of ANA patterns observed during the study

ANA pattern Non Atopic individuals Allergenic patients sensitized 
with Cross allergens

Allergenic patients without 
Cross reactive allergen sensiti-

zation
AC-2 (n/%) 1(2.4%) 12 (17.9%) 7(23.3%)
AC-4 (n/%) NA NA 1(3.3%)
AC-8 (n/%) NA 4(6%) NA
AC-16 (n/%) NA 2(3%) NA
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Allergy and autoimmunity are characterized by localized 
inflammation that leads to the injury and/or destruction of 
target tissues. Until recently, it was generally accepted that 
the mechanisms that govern these disease processes are quite 
disparate; however, new discoveries suggest possible patho-
genesis linkage. In both cases, an increased production of IgE 
antibodies and presence of ANA in selected disease entities 
is observed [23]. 

We found that the positivity of ANA antibodies was signifi-
cantly higher in allergic patients than in the control group of 
non-atopic individuals (p= 0.001.). In our study it was showed 
that positive antinuclear antibodies were more common in the 
patients with atopic dermatitis and asthma. In comparison of 
this the percentage of allergic rhinitis, and atopic conjunctivi-
tis were higher in ANA negative allergic patients.

Data regarding the association of asthma with autoimmune 
disorders are controversial.According the study carried out by 
Tamai and al. asthma tends to involve autoimmunity associated 
with antinuclear antibody more frequently than COPD because 
asthma is the more robust factor for antinuclear antibody posi-
tivity. Another study showed that the presence of ANA is an in-
dependent risk factor in asthma for evolution with death, severe 
exacerbations, high inhaled corticosteroid intake and FEV1 de-
cline >100 ml [1].

The relationship between ANA and atopic dermatitis (AD), 
which is a chronic, genetically predisposed skin disease of type 
I immediate mechanism related to IgE antibodies, has been con-
firmed to date. Positive antinuclear antibodies (ANAs) werere-
portedin twenty to thirty percent of patients with atopic derma-
titis (AD) [9]. 

Antinuclear antibodies (ANA) are primarily significant in the 
diagnosis of systemic connective tissue diseases. The assay for 
antinuclear antibodies (ANA) is commonly used in the screen-
ing of autoantibodies in systemic autoimmune diseases, and the 
indirect immunofluorescence assay (IIFA) utilizing HEp-2 cell 
substrates remains the recommended methodology[4]. ANA de-
tection by IFA has the advantage of obtaining information on 
the IIF staining pattern, which is considered of added clinical 
value [5]. In the original ICAP classification algorithm, 28 dis-
tinct immunofluorescence patterns recognized by HEp-2 IIFA 
were defined and summarized into three main categories, com-
prising 14 nuclear, nine cytoplasmic and five mitotic patterns, 
respectively[8].

In our study the dominating pattern in allergic and in non-
allergic patient was dense fine speckled pattern (AC-2). This 
nuclear pattern of staining is strongly correlated to the presence 
of autoantibody to DFS70 and, importantly, is seen in very low 
frequency in SjS, SSc, and SLE [13,14]. These autoantibodies 
have also been detected at varied frequencies in patients with 
diverse non-SARD inflammatory and malignant conditions 
such as atopic diseases, asthma, eye diseases, and prostate 
cancer. These observations have recently stimulated vigorous 
research on their clinical and biological significance.Both in 
apparently healthy individuals as well as patients who do not 

have a systemic autoimmune rheumatic diseases (SARD)the 
AC-2 pattern may be caused by autoantibodies to other anti-
gens than DFS70 [17].

It is important fact that mono-sensitized groups and poly-
sensitized groups are immunologically different, and allergic 
indices are more severe in the poly-sensitized group [12].Con-
sidering this aspect, we examined the ANA expression in pa-
tients poly-sensitized with cross reactive allergens. In the case 
of allergens and IgE, cross-reaction is based on the binding of 
an IgE antibody to homologous allergen structuresshared linear 
orin most casesconformational epitopes (i.e., structural similari-
ties). Such structures may be conserved among proteins with 
similar functions [6].The pathogenesis-related (PR) protein 
family 10, the non-specific lipid transfer proteins (nsLTP) and 
profilins are well-known panallergens in pollen and plant foods. 
Tropomyosin is the hallmark of IgE cross-reactivity among in-
vertebrates such as shellfish, molluscs and arthropods. In ver-
tebrates, the only known panallergens are parvalbumins, the 
major fish allergens, and serum albumins, minor allergens of 
mammals [16]. Molecular based allergy diagnostic tests have 
been recently introduced in the clinical practice, allowing defin-
ing and characterizing exactly the sensitization profile [15]. The 
ImmunoCAP ISAC test is a novel molecular assay used in the 
diagnostics of allergic diseases.According the ISAC testing PR-
10, profilins, nLTP, TLP and tropomyosins are the cross-reactive 
allergens, which are significantly associated with the different 
allergic phenotypes in Georgian population. In the present study 
we investigated ANA expression in patients poly-sensitized with 
cross-reactive allergens and patients without, but did not find 
any relationship between IgE cross reactivity and ANA positiv-
ity (P=0.8).

In conclusion, we can underline that the occurrence of antinu-
clear antibodies is more frequentin atopic patients and associate 
mostly withasthma and atopic dermatitis phenotypes of allergic 
diseases. The most frequent coexisting ANA pattern is dense 
fine speckled pattern (AC-2), but the small amount of data does 
not allow for a clear definition of the relationship between auto-
immunization with DFS70 and allergic diseases. Despite the fact 
that IgE cross reactivity is of interest for various reasons in pres-
ent study didn’t showed an influence on the autoimmunization. 
The occurrence of ANA antibody inatopic patients and its role in 
allergy remains the subject for future research.

Funding. This work was funded by Shota Rustaveli National 
Science Foundation of Georgia [PHDF-19-2125].
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SUMMARY

EVALUATION OF ANTINUCLEAR ANTIBODIES IN 
GEORGIAN ALLERGIC PATIENTS POLYSENSITIZED 
WITH CROSS REACTIVE ALLERGENS
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1Center for Allergy and Immunology, Tbilisi; 2David Tvildiani 
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Western countries have been challenged with an “allergy 
epidemic” during the last three to four decades. Interestingly, 
there has been a parallel increase in the incidence rates of sev-
eral autoimmune disorders.The aim of our study was to evaluate 
antinuclear antibodies (ANA) in Georgian allergic patientspol-
ysensitized with cross reactive allergens, in order to establish 
connection between allergic and autoimmune diseases in our 
population. 

Two groups of patients were included in the study: patients 
with atopy (group 1, n=97) and without (group 2, n=42).Immu-
noCAPPhadiatop and ISAC assay platforms were used for atopy 
screening and polysensitization patterns evaluation. Screening 
for ANAs was performed by IIFA (Indirect Immunofluorescence 
assay) on HEp-2 cells. 

In general 67(69.1%) allergic patients were sensitized to at 
least one of the cross reactive allergen. Among allergic patients 
26 (26.8%) tested positive for the presence of auto-antibodies; 
for non-allergic patient this value was only 1(2.4%). 18(26.9%) 
patients sensitized to cross reactive allergens showed positive 
results for ANA testing and 8(26.7%) allergic patient without 
cross allergen sensitization were positive for ANA. The AC-2 
was only one detected pattern among non-atopic individu-
als (1/2.4%) and the most frequent pattern in allergic patients 
(19/73%). In the ANA positive group of allergic patients the 
atopic dermatitis (13/50%) and asthma (6/23.1%) were most 
frequently diagnosed. 

The occurrence of antinuclear antibodies is more frequent 
in atopic patients and associate mostly with asthma and atopic 
dermatitis phenotypes of allergic diseases. The most frequent 
coexisting ANA pattern is dense fine speckled pattern (AC-2).
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The occurrence of ANA antibody in atopic patients and its role 
in allergy remains the subject for future research

Keywords: allergy, cross reactivity, autoimmunity, ANA an-
tibody. 

РЕЗЮМЕ

ОЦЕНКА АНТИНУКЛЕАРНЫХ АНТИТЕЛ У ПАЦИ-
ЕНТОВ С АЛЛЕРГИЕЙ, ПОЛИСЕНСИБИЛИЗИРО-
ВАННЫХ ПЕРЕКРЕСТНО-РЕАКТИВНЫМИ АЛЛЕР-
ГЕНАМИ, в грузии

1,2Бочоришвили Е.Т., 1Абрамидзе Т.Г., 1,2Готуа М.А.
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Западные страны столкнулись с проблемой «эпидемии 
аллергии» в течение последних трех-четырех десятилетий. 
Интересно, что параллельно увеличилась частота возникно-
вения нескольких аутоиммунных заболеваний. 

Целью исследования явилась оценка антинуклеарных ан-
тител у пациентов с аллергией, полисенсибилизированных 
перекрестно-реактивными аллергенами, для установления 
связи между аллергическими и аутоиммунными заболева-
ниями в грузинской популяции. 

В исследование включены две группы пациентов: па-
циенты с атопией (группа 1, n=97) и без (группа 2, n=42). 
ImmunoCAP Phadiatop и ISAC использованы для скрининга 
атопии и оценки паттернов полисенсибилизации. Скри-
нинг антинуклеарных антител (ANA) проводили с по-
мощью непрямого иммунофлуоресцентного анализа на 
клетках HEp-2. 

67 (69,1%) пациентов с аллергией были сенсибилизирова-
ны, по крайней мере, к одному из перекрестно-реактивных 
аллергенов. Среди пациентов с и без аллергии положительный 
результат на наличие аутоантител выявлен у 26 (26,8%) и 1 
(2,4%) пациента, соответственно. Одинаковым было количе-
ство положительных результатов теста на ANA для пациентов 
с и без сенсибилизации к перекрестно-реактивным аллерге-
нам. AC-2 был единственным выявленным паттерном среди 
лиц, не страдающих атопией (1/2,4%) и наиболее частым пат-
терном у пациентов с аллергией (19/73%). В группе пациентов 
с аллергией, положительной на ANA, чаще диагностировались 
атопический дерматит (13/50%) и астма (6/23,1%). 

Присутсвие антинуклеарных антител чаще встречается у 
пациентов с атопией и связано, в основном, с фенотипами 
астмы и атопического дерматита. Наиболее частым сосуще-
ствующим паттерном ANA является плотный мелкий крап-
чатый паттерн (AC-2). Возникновение ANA у пациентов с 
атопией и их роль в развитии аллергии является предметом 
будущих исследований.

reziume

saqarTveloSi antinuklearuli antisxeulebis 
Seswavla jvaredinad moreagire alergenebiT 
polisensibilizirebul pacientebSi

1,2e.boWoriSvili, 1T.abramiZe, 1,2m. goTua

1alergiisa da imunologiis centri, Tbilisi; 2da-
viT tvildianis samedicino universiteti, Tbili-
si, saqarTvelo

kvlevis mizans warmoadgenda saqarTvelos po-
pulaciis magaliTze alergiasa da autoimunur 
daavadebebs Soris kavSiris dadgena, antinuklea-
ruli antisxeulebis arsebobis Seswavla aler-
giul pacintebSi, romlebic polisensibilizire-
bulni arian jvaredinad moreagire alergenebiT. 
kvlevaSi CarTuli iyo pacientebis ori jgufi: 

pacientebi atopiiT (jgufi 1, n=97) da atopiis 
gareSe (jgufi 2, n=42). ImmunoCAP Phadiatop da ISAC 
testirebis platformebi gamoyebenuli iyo ato-
piis skriningisa da polisensibilizaciis maxa-
siaTeblebis Sesaswavlad. antinuklearuli anti-
sxeulebis (ANA) gansazRvra ganxorcielda HEp-2 
ujredul xazebze arapirdapiri imunofluores-
cenciis meTodiT. 
alergiuli pacientebidan 67  (69.1%)-s aReniSne-

boda sensibilizacia sul mcire erTi jvaredi-
nad moreagire alergenuli ojaxis warmomadge-
nelze. aseve, alergiuli pacientebidan 26 (26.8%) 
aRmoCnda pozitiuri ANA-s mimarT; araalergi-
uli pacientebisTvis ki es maCvenebeli Seadgen-
da 1 (2.4%)-s. jvaredinad moreagire alergenebiT 
sensibilizirebul da arasensibilizebul pa-
cintebSi ANA-s dadebiToba iyo erTgvarovani. 
AC-2 morfologiuri suraTi warmoadgenda ara-
atopiur pacientebSi erTaderT (1/2.4%) da aler-
giul pacientebSi yvelaze xSir (19/73%) imuno-
fluorescentul naTebis tips. dadebiTi ANA-s 
mqone alergiul pacientebSi atopiuri dermati-
ti (13/50%) da asTma (6/23.1%) warmoadgenda yvelze 
xSir alergiul fenotips. 

ANA-s dadebiToba ufro maRali iyo ato-
piur pacientebSi da is umeteswilad asTmasTan 
da atopiur dermatitTan asocirdeboda. AC-2 
(mkvrivi, wvrili, laqovani) morfologiuri su-
raTi warmoadgenda yvelaze xSirad gamovle-
nil AANA-s naTebis tips. ANA-s Tanaarseboba 
atopiur pacientebSi da misi rolis Seswavla 
alergiis CamoyalibebaSi Semdgomi kvlevebis 
sagans warmoadgens.


