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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.
Background: Chronic urticaria (CU) is a mast-cell-driven 

disorder involving inflammatory and autoimmune mechanisms. 
Lead can affect immune function, but its relationship with CU 
has been little studied.

Objective: To examine the association of blood lead levels 
(BLLs) with CU, active wheals at blood sampling, and selected 
immunological markers.

Methods: This single-center case-control study included 
303 participants from Western Georgia: 211 patients with CU 
and 92 healthy controls. BLLs were measured by inductively 
coupled plasma mass spectrometry. Eosinophils, total IgE, 
histamine, anti-IgE autoantibodies, and FcεRIα autoantibodies 
were assessed. BLL ≥10 µg/dL was used as the predefined 
analytical threshold for higher lead exposure. Associations were 
evaluated using group comparisons, Spearman correlation, and 
age-adjusted regression analyses.

Results: BLLs were higher in patients with CU than in healthy 
controls. BLL ≥10 µg/dL was present in 66.8% of patients and 
33.7% of controls (OR 3.96; 95% CI 2.36–6.66; p<0.001), and 
the association remained significant after adjustment for age 
(aOR 4.07; 95% CI 2.38–6.96; p<0.001). Within the CU group, 
higher BLLs were associated with eosinophilia and higher 
histamine, anti-IgE, and FcεRIα autoantibody levels, but not 
with total IgE. BLL ≥10 µg/dL was also associated with active 
wheals at blood sampling after adjustment for age (aOR 3.36; 
95% CI 1.75–6.45; p<0.001). In an exploratory analysis, the dual-
positive anti-IgE/FcεRIα group had the highest frequencies of 
BLL ≥10 µg/dL (83.3%) and active wheals (92.4%). Compared 
with patients in whom neither autoantibody was elevated, the 
dual-positive group had the strongest age-adjusted association 
with BLL ≥10 µg/dL (aOR 5.49; 95% CI 2.38–12.70; p<0.001).

Conclusions: Patients with CU had higher BLLs than healthy 
controls. Within the CU group, higher BLLs were associated with 
eosinophilia, histamine, anti-IgE and FcεRIα autoantibodies, 
and active wheals, but not with total IgE. These associations 
require confirmation in prospective studies.

Key words. Chronic urticaria, lead exposure, blood lead level, 
anti-IgE autoantibodies, FcεRIα autoantibodies, histamine, 
eosinophils.
Introduction.

Chronic urticaria (CU) is characterized by recurrent 
wheals, angioedema, or both for more than six weeks and is 
a heterogeneous mast-cell-driven disorder [1-3]. Mast-cell 
and basophil activation are central to its pathogenesis, but the 
underlying mechanisms vary among patients. These include 
IgE-dependent autoallergic pathways, autoimmune mechanisms 

involving antibodies against IgE or the high-affinity IgE receptor 
(FcεRI), and other inflammatory processes [4-8].

Lead is a widespread environmental toxicant with 
neurological, hematological, renal, and cardiovascular effects 
and can also alter immune function [9-15]. Experimental 
studies have reported effects on lymphocyte function, cytokine 
signaling, antigen-presenting cells, and Th1/Th2 balance [14-
17]. Associations between heavy-metal exposure and allergic 
disease have also been investigated [18-20]. However, evidence 
specifically linking lead exposure with CU is limited, and little 
is known about the relationship between blood lead levels 
(BLLs) and immunological markers in these patients.

This question is relevant in Georgia, where population studies 
have documented substantial childhood lead exposure [21,22]. 
BLLs declined following public-health interventions, but 
subsequent surveillance has shown that lead exposure remains a 
concern [23,24]. Current public-health guidance does not define 
a safe level of lead exposure, particularly in children [9,25-27]. 
In this study, BLL ≥10 µg/dL was used only as an analytical 
threshold to identify participants with higher exposure and not 
as a safety threshold.

The aim of this study was to compare BLLs in patients with CU 
and healthy controls from Western Georgia and to examine the 
relationship between BLL and eosinophils, total IgE, histamine, 
anti-IgE autoantibodies, and FcεRIα autoantibodies. We also 
examined the presence of active wheals at blood sampling 
and, in an exploratory analysis, combined anti-IgE/FcεRIα 
autoantibody profiles.
Materials and Methods.

Study Design and Setting: This single-center observational 
case-control study was conducted at Medical Clinic “XXI 
SAUKUNE” in Kutaisi, Western Georgia, between April 2019 
and April 2026. The study included 303 participants: 211 patients 
with chronic urticaria (CU) and 92 healthy controls. Participants 
were categorized as <18 or ≥18 years for age-stratified analyses.
Study Population:

The CU group included 83 participants aged <18 years and 
128 aged ≥18 years. CU was defined as recurrent wheals, 
angioedema, or both for more than six weeks, in accordance 
with international urticaria guidelines [1].

The control group included 92 apparently healthy individuals 
from the same geographic region: 31 aged <18 years and 61 
aged ≥18 years. Controls had no history of CU or systemic 
autoimmune disease.

Exclusion criteria were acute urticaria, urticarial vasculitis, 
mastocytosis, active parasitic or other clinically significant 
infection, malignancy, severe systemic autoimmune disease, 
and known occupational lead exposure.
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Clinical Assessment and Sample Collection:
The presence of visible urticarial wheals was recorded at the 

time of blood sampling. Of the 211 patients with CU, 153 had 
active wheals and 58 had no visible wheals at sampling.

Blood samples were obtained after a 72-hour interruption of 
antihistamines and systemic corticosteroids. Venous blood was 
collected and processed according to the requirements of the 
respective laboratory assays.
Laboratory Measurements:

BLLs were measured in whole blood by inductively coupled 
plasma mass spectrometry (ICP-MS). Eosinophil percentage 
was determined using an automated hematology analyzer, with 
peripheral blood smear evaluation when required.

Total IgE and histamine were measured using standardized 
immunoassays. Anti-IgE autoantibodies and autoantibodies 
against the α-subunit of the high-affinity IgE receptor (FcεRIα) 
were measured by commercially available ELISA assays (Eagle 
Biosciences, USA). Analyses were performed according to the 
manufacturers’ instructions with routine internal quality control.
Analytical Definitions:

BLL ≥10 µg/dL was used as the analytical threshold for 
higher lead exposure. This threshold was selected to identify a 
more highly exposed subgroup in a population with substantial 
background lead exposure and was not considered a public-
health safety threshold.

Categorical analyses used the following thresholds: 
eosinophilia >5%, total IgE >200 IU/mL, histamine ≥1 ng/mL, 
anti-IgE autoantibodies ≥1 ng/mL, and FcεRIα autoantibodies 
>7.5 U/mL. Total IgE >200 IU/mL was used as a conservative
common threshold for clearly elevated total IgE across age
groups. Anti-IgE ≥1 ng/mL was used as the predefined analytical
threshold based on the assay reporting characteristics, and
FcεRIα >7.5 U/mL was based on the assay reference data.
Autoantibody-Defined Immunophenotypes:

Patients with measurements of both anti-IgE and FcεRIα 
autoantibodies were classified into four mutually exclusive 
profiles: neither autoantibody elevated, anti-IgE only, FcεRIα 
only, and both elevated. These profiles were used for exploratory 
comparisons of BLL, active wheals at blood sampling, and age 
and were not considered established mechanistic CU endotypes.
Statistical Analysis:

Statistical analyses were performed using Stata version 18. 
Continuous variables are presented as median and interquartile 
range (IQR) and were compared using the Mann–Whitney U 
test. Categorical variables are presented as n (%) and were 
compared using Pearson’s χ² test or Fisher’s exact test, as 
appropriate. Associations between categorical variables were 
expressed as odds ratios (ORs) with 95% confidence intervals 
(CIs). Correlations between BLL and continuous immunological 
markers were assessed separately in the CU and control groups 
using Spearman’s rank correlation coefficient (ρ).

Binary logistic regression was used to examine the association 
of BLL ≥10 µg/dL with CU case status and, separately within 
the CU group, with active wheals at blood sampling. Both 
models were adjusted for age group (<18 vs ≥18 years), and 
adjusted odds ratios (aORs) with 95% CIs were reported.

For the exploratory immunophenotype analysis, multinomial 
logistic regression was performed with the group in which 
neither autoantibody was elevated as the reference category. 
The model included BLL category (≥10 vs <10 µg/dL) and age 
group (<18 vs ≥18 years).

Analyses were based on available measurements for each 
variable; denominators therefore varied for biomarkers with 
missing measurements. All tests were two-sided, with p<0.05 
considered statistically significant.
Ethical Considerations:

The study was conducted in accordance with the Declaration 
of Helsinki and was approved by the Ethics Committee of 
Akaki Tsereteli State University (Approval No. 09/2019, 
April 15, 2019). Written informed consent was obtained from 
adult participants and from the parents or legal guardians of 
participants younger than 18 years.
Results.
Study Population and Blood Lead Levels:

A total of 303 participants were included: 211 patients 
with chronic urticaria (CU) and 92 healthy controls. BLL 
measurements were available for all participants.

BLLs were significantly higher in patients with CU than in 
healthy controls. Median BLL was 10.9 µg/dL (IQR 8.85–12.8) 
in the CU group and 7.25 µg/dL (IQR 5.58–10.43) in the control 
group (p<0.001) (Table 1 and Figure 1).

BLL ≥10 µg/dL was found in 141/211 (66.8%) patients with 
CU and 31/92 (33.7%) healthy controls (p<0.001). Participants 
with BLL ≥10 µg/dL had higher odds of CU than those with 
BLL <10 µg/dL (OR 3.96; 95% CI 2.36–6.66; p<0.001). The 
association remained significant after adjustment for age group 
(<18 vs ≥18 years) (aOR 4.07; 95% CI 2.38–6.96; p<0.001). 
Age group was not independently associated with CU case 
status (aOR 1.11; 95% CI 0.64–1.94; p=0.707).
Immunological Profile of Patients with Chronic Urti-
caria Compared with Healthy Controls.

Patients with chronic urticaria (CU) differed significantly from 
healthy controls across the immunological parameters examined 
(Table 2).

Median eosinophil percentage was 6.0% (IQR 3.0–9.0) in 
patients with CU and 3.0% (IQR 2.0–4.0) in healthy controls 
(p<0.001). Eosinophilia (>5%) was present in 110/211 (52.1%) 
patients with CU and 11/92 (12.0%) controls (p<0.001).

Median total IgE was 288 IU/mL (IQR 210–376.5) in the CU 
group and 12 IU/mL (IQR 8–30.25) in controls (p<0.001). Total 
IgE >200 IU/mL was found in 174/211 (82.5%) patients with 
CU and 2/92 (2.2%) controls (p<0.001).

Histamine measurements were available for 204 patients with 
CU and all 92 controls. Median histamine was 1.6 ng/mL (IQR 
1.0–1.9) and 0.6 ng/mL (IQR 0.4–0.7), respectively (p<0.001). 
Histamine ≥1 ng/mL was present in 156/204 (76.5%) patients 
with CU and 6/92 (6.5%) controls (p<0.001).

Anti-IgE autoantibodies were measured in 208 patients with 
CU and all 92 controls. Median anti-IgE concentration was 1.0 
ng/mL (IQR 0–45.25) in the CU group and 0 ng/mL (IQR 0–0) 
in controls (p<0.001). Using the predefined analytical threshold 
of ≥1 ng/mL, elevated anti-IgE was found in 106/208 (51.0%) 
patients with CU and 7/92 (7.6%) controls (p<0.001).
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FcεRIα autoantibodies were measured in 208 patients with 
CU and 75 controls. Median recorded concentrations were 
0 U/mL (IQR 0–47.25) and 0 U/mL (IQR 0–0), respectively; 
despite identical medians, the distributions differed significantly 
(p<0.001). FcεRIα concentrations >7.5 U/mL were found in 
93/208 (44.7%) patients with CU and 6/75 (8.0%) controls 
(p<0.001).
Association Between Blood Lead Levels and Immuno-
logical Markers Within the Chronic Urticaria Group.

Patients with chronic urticaria (CU) were stratified according 
to the predefined analytical threshold into a higher-BLL group 
(BLL ≥10 µg/dL; n=141) and a lower-BLL group (BLL <10 µg/
dL; n=70). Immunological markers were compared between the 
two groups (Table 3).

Eosinophil percentages were significantly higher in patients 
with BLL ≥10 µg/dL than in those with BLL <10 µg/dL [median 
7.0% (IQR 3.0–10.0) vs 4.0% (IQR 2.0–6.75); p<0.001]. 
Eosinophilia (>5%) was present in 86/141 (61.0%) patients 
in the higher-BLL group and 24/70 (34.3%) in the lower-BLL 
group. BLL ≥10 µg/dL was associated with higher odds of 
eosinophilia (OR 3.00; 95% CI 1.65–5.45; p<0.001).

Total IgE did not differ significantly between BLL groups. 
Median total IgE was 299 IU/mL (IQR 206–389) in the higher-
BLL group and 276 IU/mL (IQR 237–340) in the lower-
BLL group (p=0.160). Total IgE >200 IU/mL was present in 
113/141 (80.1%) and 61/70 (87.1%), respectively, and was not 
significantly associated with BLL ≥10 µg/dL (OR 0.60; 95% CI 
0.26–1.34; p=0.208).

Histamine measurements were available for 134 patients in the 
higher-BLL group and all 70 patients in the lower-BLL group. 
Median histamine was 1.6 ng/mL (IQR 1.1–1.98) and 1.4 ng/
mL (IQR 0.8–1.7), respectively (p=0.007). Histamine ≥1 ng/mL 
was present in 110/134 (82.1%) patients with BLL ≥10 µg/dL 
and 46/70 (65.7%) patients with BLL <10 µg/dL (OR 2.39; 95% 
CI 1.23–4.64; p=0.009).

Anti-IgE autoantibody measurements were available for 138 
patients in the higher-BLL group and all 70 patients in the lower-
BLL group. Median anti-IgE concentration was 5.2 ng/mL (IQR 
0–62.25) and 0 ng/mL (IQR 0–2.75), respectively (p<0.001). 
Elevated anti-IgE (≥1 ng/mL) was present in 85/138 (61.6%) 
patients with BLL ≥10 µg/dL and 21/70 (30.0%) patients with 
BLL <10 µg/dL (OR 3.74; 95% CI 2.02–6.93; p<0.001).

FcεRIα autoantibody measurements were also available for 
138 patients in the higher-BLL group and all 70 patients in the 
lower-BLL group. Median FcεRIα concentration was 8.0 U/
mL (IQR 0–74.75) and 0 U/mL (IQR 0–12.75), respectively 
(p<0.001). FcεRIα >7.5 U/mL was present in 74/138 (53.6%) 
patients with BLL ≥10 µg/dL and 19/70 (27.1%) patients with 
BLL <10 µg/dL (OR 3.10; 95% CI 1.66–5.79; p<0.001).
Correlation Between Blood Lead Levels and Immuno-
logical Markers.

To assess relationships with BLL independently of the 10 
µg/dL threshold, BLL was analyzed as a continuous variable 
using Spearman’s rank correlation. Analyses were performed 
separately in patients with chronic urticaria (CU) and healthy 
controls (Table 4 and Figure 2).

In the CU group, BLL correlated positively with eosinophil 
percentage (ρ=0.229; p<0.001), histamine concentration 
(ρ=0.158; p=0.024), anti-IgE autoantibody concentration 
(ρ=0.217; p=0.002), and FcεRIα autoantibody concentration 
(ρ=0.167; p=0.016). These correlations were modest in 
magnitude. Total IgE was not significantly correlated with BLL 
(ρ=0.103; p=0.137).

No significant correlations between BLL and the investigated 
immunological markers were observed in healthy controls 
(Table 4).
Blood Lead Levels and Immunological Markers Accord-
ing to the Presence of Active Wheals at Blood Sampling.

At the time of blood sampling, 153 of 211 patients with chronic 
urticaria (72.5%) had visible active wheals, whereas 58 patients 
(27.5%) had no active wheals.

BLL ≥10 µg/dL was present in 113/153 (73.9%) patients with 
active wheals and 28/58 (48.3%) patients without active wheals 
(Table 5). BLL ≥10 µg/dL was associated with higher odds of 
active wheals at blood sampling (OR 3.03; 95% CI 1.61–5.68; 
p<0.001). Median BLL was also higher in patients with active 
wheals than in those without active wheals [11.2 µg/dL (IQR 
9.8–13.8) vs 9.85 µg/dL (IQR 5.43–12.33); p<0.001].

Patients with active wheals had higher eosinophil percentages 
[median 7.0% (IQR 3.0–9.0) vs 3.0% (IQR 2.0–6.75); p<0.001] 
and higher histamine concentrations [1.7 ng/mL (IQR 1.5–2.1) 
vs 0.8 ng/mL (IQR 0.6–0.9); p<0.001] than patients without 
active wheals.

Anti-IgE and FcεRIα autoantibody concentrations were 
also higher in patients with active wheals. Median anti-IgE 
concentration was 2.2 ng/mL (IQR 0–64.5) compared with 0 
ng/mL (IQR 0–9.5) in patients without active wheals (p=0.001). 
Median FcεRIα concentration was 11.0 U/mL (IQR 0–89) 
compared with 0 U/mL (IQR 0–0) (p<0.001).

Total IgE did not differ significantly between the groups 
[median 289 IU/mL (IQR 233–378) vs 277 IU/mL (IQR 209–
360); p=0.343].

In the age-adjusted logistic regression model, BLL ≥10 µg/
dL remained associated with active wheals at blood sampling 
(aOR 3.36; 95% CI 1.75–6.45; p<0.001). Age group was not 
significantly associated with active wheals in this model 
(p=0.104).
Age-Specific Patterns of Blood Lead Exposure and Im-
munological Markers.

Age-stratified analyses compared participants aged <18 
years with those aged ≥18 years. The CU group included 83 
participants aged <18 years and 128 aged ≥18 years; the control 
group included 31 and 61 participants, respectively (Table 6).

Within the CU group, BLLs were higher in participants aged 
<18 years than in adults. Median BLL was 11.8 µg/dL (IQR 
10.05–13.95) in the younger group and 10.6 µg/dL (IQR 6.95–
12.50) in adults (p<0.001). BLL ≥10 µg/dL was present in 63/83 
(75.9%) younger patients and 78/128 (60.9%) adults (p=0.024).

Median total IgE was also higher in younger patients [342 IU/
mL (IQR 265–435) vs 276 IU/mL (IQR 205.75–345); p<0.001]. 
However, the proportion with total IgE >200 IU/mL did not 
differ significantly between age groups [70/83 (84.3%) vs 
104/128 (81.3%); p=0.565].
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Parameter CU patients (n=211) Healthy controls (n=92) p-value
BLL, µg/dL, median (IQR) 10.9 (8.85–12.8) 7.25 (5.58–10.43) <0.001
BLL ≥10 µg/dL, n (%) 141 (66.8) 31 (33.7) <0.001

Table 1. Blood Lead Levels in Patients with Chronic Urticaria and Healthy Controls.

Note: Data are presented as median (IQR) or n (%). BLL, blood lead level; CU, chronic urticaria; IQR, interquartile range. Continuous BLL values 
were compared using the Mann–Whitney U test and categorical distributions using Pearson’s χ² test.

Parameter CU patients Healthy controls p-value
Eosinophils, %, median (IQR) 6.0 (3.0–9.0) 3.0 (2.0–4.0) <0.001
Eosinophilia >5%, n/N (%) 110/211 (52.1) 11/92 (12.0) <0.001
Total IgE, IU/mL, median (IQR) 288 (210–376.5) 12 (8–30.25) <0.001
Total IgE >200 IU/mL, n/N (%) 174/211 (82.5) 2/92 (2.2) <0.001
Histamine, ng/mL, median (IQR) 1.6 (1.0–1.9) 0.6 (0.4–0.7) <0.001
Histamine ≥1 ng/mL, n/N (%) 156/204 (76.5) 6/92 (6.5) <0.001
Anti-IgE autoantibodies, ng/mL, median (IQR) 1.0 (0–45.25) 0 (0–0) <0.001
Elevated anti-IgE ≥1 ng/mL, n/N (%) 106/208 (51.0) 7/92 (7.6) <0.001
FcεRIα autoantibodies, U/mL, median (IQR) 0 (0–47.25) 0 (0–0) <0.001
Elevated FcεRIα >7.5 U/mL, n/N (%) 93/208 (44.7) 6/75 (8.0) <0.001

Table 2. Immunological Characteristics of Patients with Chronic Urticaria and Healthy Controls.

Note: Data are presented as median (IQR) or n/N (%). CU, chronic urticaria; IgE, immunoglobulin E; FcεRIα, α-subunit of the high-affinity 
IgE receptor; IQR, interquartile range. Continuous variables were compared using the Mann–Whitney U test and categorical variables using 
Pearson’s χ² test or Fisher’s exact test, as appropriate. Values recorded as 0 for anti-IgE represented concentrations <1 ng/mL; values recorded 
as 0 for FcεRIα represented concentrations below the assay limit of quantification (LoQ, 0.694 U/mL). FcεRIα >7.5 U/mL was used as the assay-
based cut-off for categorical analysis.

Parameter BLL <10 µg/dL (n=70) BLL ≥10 µg/dL (n=141) OR (95% CI)† p-value
Eosinophils, %, median (IQR) 4.0 (2.0–6.75) 7.0 (3.0–10.0) — <0.001
Eosinophilia >5%, n/N (%) 24/70 (34.3) 86/141 (61.0) 3.00 (1.65–5.45) <0.001
Total IgE, IU/mL, median (IQR) 276 (237–340) 299 (206–389) — 0.160
Total IgE >200 IU/mL, n/N (%) 61/70 (87.1) 113/141 (80.1) 0.60 (0.26–1.34) 0.208
Histamine, ng/mL, median (IQR) 1.4 (0.8–1.7) 1.6 (1.1–1.98) — 0.007
Histamine ≥1 ng/mL, n/N (%) 46/70 (65.7) 110/134 (82.1) 2.39 (1.23–4.64) 0.009
Anti-IgE autoantibodies, ng/mL, median (IQR) 0 (0–2.75) 5.2 (0–62.25) — <0.001
Elevated anti-IgE ≥1 ng/mL, n/N (%) 21/70 (30.0) 85/138 (61.6) 3.74 (2.02–6.93) <0.001
FcεRIα autoantibodies, U/mL, median (IQR) 0 (0–12.75) 8.0 (0–74.75) — <0.001
Elevated FcεRIα >7.5 U/mL, n/N (%) 19/70 (27.1) 74/138 (53.6) 3.10 (1.66–5.79) <0.001

Table 3. Immunological Markers According to Blood Lead Level Within the Chronic Urticaria Group.

Note: Data are presented as median (IQR) or n/N (%). BLL, blood lead level; CU, chronic urticaria; IgE, immunoglobulin E; FcεRIα, α-subunit 
of the high-affinity IgE receptor; IQR, interquartile range; OR, odds ratio; CI, confidence interval. Continuous variables were compared using 
the Mann–Whitney U test and categorical variables using Pearson’s χ² test or Fisher’s exact test, as appropriate. †ORs represent the odds of the 
indicated elevated immunological marker in patients with BLL ≥10 µg/dL relative to those with BLL <10 µg/dL. Total IgE >200 IU/mL was used 
as a conservative common threshold across age groups. Anti-IgE ≥1 ng/mL and FcεRIα >7.5 U/mL were based on the respective assay reference 
data. Values recorded as 0 for anti-IgE represented concentrations <1 ng/mL; values recorded as 0 for FcεRIα represented concentrations below 
the assay limit of quantification (LoQ, 0.694 U/mL). Histamine measurements were available for 134/141 patients and anti-IgE and FcεRIα 
measurements for 138/141 patients in the BLL ≥10 µg/dL group.

Immunological marker CU patients, n ρ p-value Healthy controls, n ρ p-value
Eosinophils (%) 211 0.229 <0.001 92 0.185 0.078
Total IgE (IU/mL) 211 0.103 0.137 92 −0.028 0.791
Histamine (ng/mL) 204 0.158 0.024 92 0.079 0.454
Anti-IgE autoantibodies (ng/mL) 208 0.217 0.002 92 0.012 0.911
FcεRIα autoantibodies (U/mL) 208 0.167 0.016 75 −0.081 0.490

Table 4. Spearman Correlations Between Blood Lead Levels and Immunological Markers in Patients with Chronic Urticaria and Healthy Controls.

Note: ρ, Spearman’s rank correlation coefficient; CU, chronic urticaria; BLL, blood lead level; IgE, immunoglobulin E; FcεRIα, α-subunit of the 
high-affinity IgE receptor. Correlations were calculated between continuous BLL values and each immunological marker. Statistical significance 
was defined as p<0.05.
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Parameter Active wheals present (n=153) No active wheals (n=58) p-value
BLL, µg/dL, median (IQR) 11.2 (9.8–13.8) 9.85 (5.43–12.33) <0.001
BLL ≥10 µg/dL, n/N (%) 113/153 (73.9) 28/58 (48.3) <0.001
Eosinophils, %, median (IQR) 7.0 (3.0–9.0) 3.0 (2.0–6.75) <0.001
Total IgE, IU/mL, median (IQR) 289 (233–378) 277 (209–360) 0.343
Histamine, ng/mL, median (IQR) 1.7 (1.5–2.1) 0.8 (0.6–0.9) <0.001
Anti-IgE autoantibodies, ng/mL, median (IQR) 2.2 (0–64.5) 0 (0–9.5) 0.001
FcεRIα autoantibodies, U/mL, median (IQR) 11.0 (0–89) 0 (0–0) <0.001

Table 5. Blood Lead Levels and Immunological Markers According to the Presence of Active Wheals at Blood Sampling in Patients with Chronic 
Urticaria.

Note: Data are presented as median (IQR) or n/N (%), as indicated. CU, chronic urticaria; BLL, blood lead level; IgE, immunoglobulin E; FcεRIα, 
α-subunit of the high-affinity IgE receptor; IQR, interquartile range. Active wheals were defined as visible urticarial wheals present at the time of 
blood sampling. Histamine, anti-IgE, and FcεRIα measurements were available for 150 of 153 patients with active wheals and for all 58 patients 
without active wheals. Continuous variables were compared using the Mann–Whitney U test; categorical variables were compared using Pearson’s 
χ² test or Fisher’s exact test, as appropriate.

Parameter CU <18 years
(n=83)

CU ≥18 years
(n=128) p-value Controls <18 years

(n=31)
Controls ≥18 years
(n=61) p-value

BLL, µg/dL, median (IQR) 11.8 (10.05–13.95) 10.6 (6.95–12.50) <0.001 10.4 (7.95–11.55) 6.2 (5.20–8.00) <0.001
BLL ≥10 µg/dL, n/N (%) 63/83 (75.9) 78/128 (60.9) 0.024 19/31 (61.3) 12/61 (19.7) <0.001
Eosinophils, %, median (IQR) 5.0 (3.0–9.0) 6.0 (3.0–9.0) 0.678 3.0 (2.0–5.0) 2.0 (2.0–3.0) 0.023
Eosinophilia >5%, n/N (%) 41/83 (49.4) 69/128 (53.9) 0.522 6/31 (19.4) 5/61 (8.2) 0.119
Total IgE, IU/mL, median (IQR) 342 (265–435) 276 (205.75–345) <0.001 10 (8–38.5) 16 (8–24) 0.747
Total IgE >200 IU/mL, n/N (%) 70/83 (84.3) 104/128 (81.3) 0.565 1/31 (3.2) 1/61 (1.6) 1.000
Histamine, ng/mL, median (IQR) 1.6 (1.0–2.1) 1.5 (1.1–1.75) 0.074 0.6 (0.4–0.7) 0.6 (0.4–0.7) 0.937
Histamine ≥1 ng/mL, n/N (%) 62/81 (76.5) 94/123 (76.4) 0.984 3/31 (9.7) 3/61 (4.9) 0.401
Anti-IgE autoantibodies, 
ng/mL, median (IQR) 17 (1–55) 0 (0–23) <0.001 0 (0–0) 0 (0–0) 0.774

Anti-IgE ≥1 ng/mL, n/N (%) 66/83 (79.5) 40/125 (32.0) <0.001 2/31 (6.5) 5/61 (8.2) 1.000
FcεRIα autoantibodies, U/mL, 
median (IQR) 8 (0–89) 0 (0–21) 0.018 0 (0–0) 0 (0–0) 0.255

FcεRIα >7.5 U/mL, n/N (%) 43/83 (51.8) 50/125 (40.0) 0.094 1/30 (3.3) 5/45 (11.1) 0.392

Table 6. Age-Specific Distribution of Blood Lead Levels and Immunological Markers in Patients with Chronic Urticaria and Healthy Controls.

Note: Data are presented as median (IQR) or n/N (%). CU, chronic urticaria; BLL, blood lead level; IgE, immunoglobulin E; FcεRIα, α-subunit of 
the high-affinity IgE receptor; IQR, interquartile range. Participants were stratified as <18 years and ≥18 years. Total IgE >200 IU/mL was used 
as a conservative common threshold across age groups. Anti-IgE ≥1 ng/mL and FcεRIα >7.5 U/mL were based on the respective assay reference 
data. Continuous variables were compared using the Mann–Whitney U test and categorical variables using Pearson’s χ² test or Fisher’s exact test, 
as appropriate. Denominators vary where individual biomarker measurements were unavailable.

Characteristic Neither autoantibody 
elevated (n=75)

Anti-IgE only 
(n=40)

FcεRIα only
(n=27)

Both elevated
(n=66) p-value

Immunophenotype distribution, n (%) 75 (36.1) 40 (19.2) 27 (13.0) 66 (31.7) —
BLL ≥10 µg/dL, n/N (%) 34/75 (45.3) 30/40 (75.0) 19/27 (70.4) 55/66 (83.3) <0.001
Active wheals at blood sampling, n/N (%) 43/75 (57.3) 23/40 (57.5) 23/27 (85.2) 61/66 (92.4) <0.001
Age <18 years, n/N (%) 14/75 (18.7) 26/40 (65.0) 3/27 (11.1) 40/66 (60.6) <0.001

Table 7. Autoantibody-Defined Immunophenotypes and Their Association with Blood Lead Levels, Active Wheals, and Age in Patients with Chronic 
Urticaria.

Note: The analysis included 208 patients with CU with measurements of both anti-IgE and FcεRIα autoantibodies. Immunophenotypes were 
defined using anti-IgE ≥1 ng/mL and FcεRIα >7.5 U/mL. Active wheals refer to visible urticarial wheals present at blood sampling. BLL, blood 
lead level; CU, chronic urticaria; IgE, immunoglobulin E; FcεRIα, α-subunit of the high-affinity IgE receptor. Comparisons were performed 
using Pearson’s χ² test or Fisher’s exact test, as appropriate. These immunophenotypes were defined for exploratory analysis and do not represent 
established mechanistic CU endotypes.
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Autoantibody-defined immunophenotype Age-adjusted OR (BLL ≥10 vs <10 µg/dL) 95% CI p-value
Neither autoantibody elevated 1.00 (reference) — —
Anti-IgE only 3.26 1.32–8.05 0.011
FcεRIα only 2.92 1.13–7.51 0.026
Both autoantibodies elevated 5.49 2.38–12.70 <0.001

Table 8. Age-Adjusted Association of BLL ≥10 µg/dL with Autoantibody-Defined Immunophenotype Membership in Patients with Chronic Urticaria.

Note: Multinomial logistic regression was performed among 208 patients with CU. The group with neither autoantibody elevated was the reference 
outcome category. The model included BLL category (≥10 vs <10 µg/dL) and age group (<18 vs ≥18 years). Adjusted ORs represent the association 
of BLL ≥10 µg/dL with membership in each autoantibody-positive immunophenotype relative to the reference group. OR, odds ratio; CI, confidence 
interval; BLL, blood lead level; IgE, immunoglobulin E; FcεRIα, α-subunit of the high-affinity IgE receptor.

Figure 1. Distribution of BLLs in patients with chronic urticaria and healthy controls. Individual observations are shown with box-and-whisker 
summaries. The dashed horizontal line indicates the analytical threshold of BLL ≥10 µg/dL.
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Figure 2. Spearman correlation coefficients (ρ) between BLL and eosinophils, total IgE, histamine, anti-IgE autoantibodies, and FcεRIα 
autoantibodies in patients with CU and healthy controls. Positive and negative values indicate the direction of the correlation.

Figure 3. Proportions of patients with BLL ≥10 µg/dL and active wheals at blood sampling across the four autoantibody-defined 
immunophenotypes. Differences across groups were significant for both BLL ≥10 µg/dL and active wheals (both p<0.001).
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The largest age-related difference was observed for anti-IgE 
autoantibodies. Median anti-IgE concentration was 17 ng/mL 
(IQR 1–55) in patients aged <18 years and 0 ng/mL (IQR 0–23) 
in adults (p<0.001). Elevated anti-IgE (≥1 ng/mL) was present 
in 66/83 (79.5%) younger patients and 40/125 (32.0%) adults 
(p<0.001).

Median FcεRIα autoantibody concentration was also higher in 
younger patients [8 U/mL (IQR 0–89) vs 0 U/mL (IQR 0–21); 
p=0.018]. In contrast, the proportion with FcεRIα >7.5 U/mL 
did not differ significantly [43/83 (51.8%) vs 50/125 (40.0%); 
p=0.094].

No significant age-related differences were observed within 
the CU group for eosinophil percentage, eosinophilia >5%, 
histamine concentration, or histamine ≥1 ng/mL (Table 6).

Among healthy controls, younger participants also had 
higher BLLs. Median BLL was 10.4 µg/dL (IQR 7.95–11.55) 
in controls aged <18 years and 6.2 µg/dL (IQR 5.20–8.00) in 
adults (p<0.001). BLL ≥10 µg/dL was present in 19/31 (61.3%) 
younger controls and 12/61 (19.7%) adult controls (p<0.001). 
Eosinophil percentage was modestly higher in younger controls 
(p=0.023), whereas no significant age-related differences 
were observed for total IgE, histamine, anti-IgE, or FcεRIα 
autoantibodies.
Autoantibody-Defined Immunophenotypes and Their 
Association with Blood Lead Levels and Active Wheals.

An exploratory analysis was performed in 208 patients with 
CU who had measurements of both anti-IgE and FcεRIα 
autoantibodies. Four mutually exclusive immunophenotypes 
were defined using anti-IgE ≥1 ng/mL and FcεRIα >7.5 U/mL: 
neither autoantibody elevated, anti-IgE only, FcεRIα only, and 
both autoantibodies elevated.

Of the 208 patients, 75 (36.1%) had neither autoantibody 
elevated, 40 (19.2%) had elevated anti-IgE only, 27 (13.0%) had 
elevated FcεRIα only, and 66 (31.7%) had elevations of both 
autoantibodies (Table 7).

The frequency of BLL ≥10 µg/dL differed across the four 
groups (p<0.001): 34/75 (45.3%) in the group with neither 
autoantibody elevated, 30/40 (75.0%) in the anti-IgE-only 
group, 19/27 (70.4%) in the FcεRIα-only group, and 55/66 
(83.3%) in the dual-positive group.

Active wheals at blood sampling also differed across 
immunophenotypes (p<0.001). They were present in 43/75 
(57.3%) patients with neither autoantibody elevated, 23/40 
(57.5%) in the anti-IgE-only group, 23/27 (85.2%) in the 
FcεRIα-only group, and 61/66 (92.4%) in the dual-positive 
group (Figure 3).

Age distribution differed significantly across the four groups 
(p<0.001). Participants aged <18 years accounted for 14/75 
(18.7%) of the group with neither autoantibody elevated, 26/40 
(65.0%) of the anti-IgE-only group, 3/27 (11.1%) of the FcεRIα-
only group, and 40/66 (60.6%) of the dual-positive group.

Because both BLL and immunophenotype distribution 
differed by age, multinomial logistic regression was performed 
with adjustment for age group (<18 vs ≥18 years). The group 
with neither autoantibody elevated was used as the reference 
outcome category. BLL ≥10 µg/dL was associated with 
membership in the anti-IgE-only phenotype (aOR 3.26; 95% 

CI 1.32–8.05; p=0.011), the FcεRIα-only phenotype (aOR 2.92; 
95% CI 1.13–7.51; p=0.026), and the dual-positive phenotype 
(aOR 5.49; 95% CI 2.38–12.70; p<0.001) (Table 8). The largest 
age-adjusted association was observed for the dual-positive 
phenotype.
Discussion.

Patients with chronic urticaria (CU) had higher blood lead 
levels (BLLs) than healthy controls, and BLL ≥10 µg/dL 
was more frequent among patients with CU. The association 
remained significant after adjustment for age. Within the CU 
group, higher BLL was associated with eosinophilia, histamine, 
and anti-IgE and FcεRIα autoantibodies, but not with total 
IgE. Higher BLL was also associated with the presence of 
active wheals at blood sampling. These findings indicate that 
the relationship between lead exposure and CU in this cohort 
was linked to selected inflammatory and autoreactive immune 
features rather than to generalized elevation of circulating IgE.

Lead has recognized immunomodulatory effects in addition 
to its neurological, hematological, renal, and cardiovascular 
toxicity. Experimental studies have shown effects on lymphocyte 
function, cytokine regulation, antigen-presenting cells, and Th1/
Th2 balance [14-17]. Lead exposure has also been examined 
in relation to allergic disease [18-20]. CU, however, is a 
heterogeneous mast-cell-driven disorder in which autoallergic, 
autoimmune, and other inflammatory mechanisms may coexist 
[1,3,5,8]. Evidence directly examining lead exposure in CU is 
limited. The present findings therefore identify an association 
that requires confirmation rather than establishing lead exposure 
as a cause of CU.

The relationships observed with eosinophils and histamine are 
relevant to the inflammatory characteristics of CU. Eosinophils 
participate in the inflammatory network of chronic spontaneous 
urticaria [28], while histamine released from activated mast 
cells and basophils is a major mediator of wheals and pruritus 
[1,3,4]. In our patients, both eosinophil percentage and 
histamine concentration were associated with BLL and were 
higher in those with active wheals. BLL was also higher in 
patients with active wheals, and the association between BLL 
≥10 µg/dL and active wheals persisted after adjustment for age. 
Because activity was defined by the presence of wheals at blood 
sampling rather than by a longitudinal measure such as UAS7 
[1,29], these findings describe activity at the time of sampling 
and not overall disease severity.

An important finding was the absence of a significant 
relationship between BLL and total IgE. Although lead exposure 
has previously been linked to changes in IgE regulation and 
Th2-related responses [14-18], total IgE in our cohort was 
associated neither with BLL nor with the presence of active 
wheals. In contrast, anti-IgE and FcεRIα autoantibodies were 
more frequent at higher BLLs, and their concentrations showed 
positive correlations with BLL. Thus, total IgE alone did not 
reflect the immunological pattern associated with higher lead 
exposure in these patients.

Autoantibodies against IgE and FcεRI have been implicated 
in autoimmune mechanisms in subsets of chronic spontaneous 
urticaria [20,29–31]. Their presence in our study should not, 
however, be considered diagnostic of type IIb autoimmune CSU, 
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which requires additional diagnostic and functional evidence 
[5,7,8]. Similarly, the anti-IgE antibodies measured in this study 
are distinct from IgE autoantibodies directed against specific 
self-antigens, which are associated with a different autoreactive 
mechanism [30-32]. These distinctions are important when 
interpreting the autoantibody findings.

Combined analysis of anti-IgE and FcεRIα autoantibodies 
showed additional heterogeneity within the CU group. BLL ≥10 
µg/dL was most frequent in patients with both autoantibodies 
elevated, and this group also had the highest frequency of 
active wheals. Age was relevant because younger patients had 
higher BLLs and were more frequently represented in anti-
IgE-positive profiles. Nevertheless, after adjustment for age, 
BLL ≥10 µg/dL remained associated with each autoantibody-
positive immunophenotype, with the strongest association for 
the dual-positive group (aOR 5.49; 95% CI 2.38–12.70). These 
profiles were defined for exploratory analysis and should not be 
interpreted as established CU endotypes. Functional mast-cell 
or basophil assays would be needed to determine the biological 
relevance of the detected autoantibodies.

Age-related differences in lead exposure should be considered 
in the environmental context of Georgia. Younger participants 
had higher BLLs in both the CU and control groups, consistent 
with previous reports of substantial childhood lead exposure in 
the country [21-24]. Higher BLL among younger participants 
was therefore not specific to CU. However, the association 
between BLL ≥10 µg/dL and CU remained significant after 
adjustment for age. The pronounced age difference in anti-IgE 
positivity was observed within the CU group but not among 
healthy controls. Although adjustment for age addressed an 
important potential confounder, residual confounding by 
environmental, demographic, and clinical factors cannot be 
excluded.

The BLL ≥10 µg/dL cut-off used in this study was selected to 
identify a more highly exposed subgroup within a population 
with substantial background lead exposure. It should not be 
interpreted as a biological or public-health safety threshold. 
Current public-health guidance recognizes adverse effects at 
lower BLLs, particularly in children, and does not define a level 
of lead exposure that can be considered without risk [9,25-27].

The study has several strengths. BLL and multiple 
immunological markers were assessed in patients and 
geographically comparable controls, biomarkers were analyzed 
as both continuous and categorical variables, and the main 
associations were examined with adjustment for age. The 
analysis of combined autoantibody profiles provided an 
additional approach to the immunological heterogeneity of CU.

Several limitations should also be considered. The single-center, 
observational design does not establish temporality or causality. 
BLL was measured at one-time point and therefore does not 
represent cumulative exposure. Some biomarker measurements 
were unavailable for a small number of participants. Regression 
models were adjusted primarily for age; individual-level sex data 
were not available for inclusion in these models, and potentially 
relevant factors such as atopic background, residential and 
environmental exposures, socioeconomic characteristics, and 
exposure to other toxicants were not comprehensively assessed. 

Clinical activity was determined from the presence of wheals 
at blood sampling rather than a validated longitudinal activity 
score, and functional testing of the detected autoantibodies was 
not performed.

The present findings warrant further investigation of 
lead exposure as a possible modifier of inflammatory and 
autoreactive immune activity in CU, particularly in populations 
with substantial environmental exposure. They do not establish 
lead as a cause of CU, justify routine lead screening solely 
because a patient has CU, or demonstrate that reducing lead 
exposure would improve urticaria. Prospective studies should 
include repeated assessment of lead exposure, validated 
longitudinal measures of CU activity, broader control of 
potential confounders, and functional evaluation of autoreactive 
pathways. Replication of the association between higher BLL 
and the dual-positive anti-IgE/FcεRIα profile in independent 
populations would be particularly informative.
Conclusion.

Patients with chronic urticaria had higher blood lead levels 
than healthy controls, and this association remained significant 
after adjustment for age. Within the CU group, higher BLLs 
were associated with eosinophilia, histamine, anti-IgE 
autoantibodies, FcεRIα autoantibodies, and the presence of 
active wheals at blood sampling, but not with total IgE.

In the exploratory autoantibody analysis, BLL ≥10 µg/dL 
showed the strongest age-adjusted association with the dual-
positive anti-IgE/FcεRIα phenotype. These findings support 
a relationship between higher lead exposure and selected 
inflammatory and autoreactive features of CU.

Because the study was observational, causality cannot 
be established. Prospective studies with repeated BLL 
measurements, longitudinal assessment of CU activity, broader 
adjustment for confounders, and functional evaluation of 
autoantibodies are needed to confirm these associations.
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ქრონიკული ურტიკარია და ტყვიის ექსპოზიცია: 
იმუნოლოგიური მარკერების შეფასება

ნანა შავლაყაძე¹*, ირინე ფხაკაძე¹, ანა სილაგაძე², დალი 
ქობულაძე³, ალინა ფახურიძე³
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საქართველო.

აბსტრაქტი.
შესავალი: ქრონიკული ურტიკარია (CU) არის 

მასტოციტებით განპირობებული დაავადება, 
რომლის პათოგენეზში მონაწილეობს ანთებითი 
და აუტოიმუნური მექანიზმები. ტყვიას შეუძლია 
იმუნურ სისტემაზე ზემოქმედება, თუმცა მისი 
კავშირი ქრონიკულ ურტიკარიასთან ნაკლებად არის 
შესწავლილი.

მიზანი: სისხლში ტყვიის დონის (BLL) კავშირის 
შეფასება ქრონიკულ ურტიკარიასთან, სისხლის აღების 
მომენტში აქტიური ურტიკარიული ელემენტების 
არსებობასთან და შერჩეულ იმუნოლოგიურ 
მაჩვენებლებთან.

მეთოდები: ერთცენტრიან case-control კვლევაში 
მონაწილეობდა დასავლეთ საქართველოს 303 პირი: 
ქრონიკული ურტიკარიის მქონე 211 პაციენტი 
და 92 ჯანმრთელი საკონტროლო პირი. სისხლში 
ტყვიის დონე განისაზღვრა ინდუქციურად 
შეწყვილებული პლაზმის მას-სპექტრომეტრიით. 
შეფასდა ეოზინოფილები, საერთო IgE, ჰისტამინი, 
anti-IgE და FcεRIα აუტოანტისხეულები. BLL ≥10 µg/dL 
გამოყენებული იყო ტყვიის უფრო მაღალი ექსპოზიციის 
წინასწარ განსაზღვრულ ანალიზურ ზღვრად. 
ასოციაციები შეფასდა ჯგუფთაშორისი შედარებებით, 
სპირმენის კორელაციითა და ასაკზე კორექტირებული 
რეგრესიული ანალიზით.
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შედეგები: BLL ქრონიკული ურტიკარიის მქონე 
პაციენტებში უფრო მაღალი იყო, ვიდრე ჯანმრთელ 
კონტროლებში. BLL ≥10 µg/dL გამოვლინდა პაციენტების 
66.8%-სა და კონტროლების 33.7%-ში (OR 3.96; 95% 
CI 2.36–6.66; p<0.001); კავშირი მნიშვნელოვანი დარჩა 
ასაკზე კორექტირების შემდეგაც (aOR 4.07; 95% 
CI 2.38–6.96; p<0.001). CU ჯგუფში უფრო მაღალი 
BLL დაკავშირებული იყო ეოზინოფილიასთან და 
ჰისტამინის, anti-IgE და FcεRIα აუტოანტისხეულების 
უფრო მაღალ მაჩვენებლებთან, მაგრამ არა საერთო 
IgE-სთან. BLL ≥10 µg/dL ასევე დაკავშირებული იყო 
სისხლის აღების მომენტში აქტიური ურტიკარიული 
ელემენტების არსებობასთან ასაკზე კორექტირების 
შემდეგ (aOR 3.36; 95% CI 1.75–6.45; p<0.001). საძიებო 
ანალიზში anti-IgE/FcεRIα ორმაგად დადებით ჯგუფში 
ყველაზე მაღალი იყო როგორც BLL ≥10 µg/dL-ის (83.3%), 
ისე აქტიური ურტიკარიული ელემენტების (92.4%) 
სიხშირე. იმ პაციენტებთან შედარებით, რომლებშიც 
არც ერთი აუტოანტისხეული არ იყო მომატებული, 
ორმაგად დადებით ჯგუფს BLL ≥10 µg/dL-თან ყველაზე 
ძლიერი ასაკზე კორექტირებული კავშირი ჰქონდა (aOR 
5.49; 95% CI 2.38–12.70; p<0.001).

დასკვნა: ქრონიკული ურტიკარიის მქონე პაციენტებში 
BLL ჯანმრთელ კონტროლებთან შედარებით 
უფრო მაღალი იყო. CU ჯგუფში უფრო მაღალი 
BLL დაკავშირებული იყო ეოზინოფილიასთან, 
ჰისტამინთან, anti-IgE და FcεRIα აუტოანტისხეულებთან 
და აქტიურ ურტიკარიულ ელემენტებთან, მაგრამ არა 
საერთო IgE-სთან. აღნიშნული ასოციაციები საჭიროებს 
დადასტურებას პროსპექტულ კვლევებში.

საკვანძო სიტყვები: ქრონიკული ურტიკარია, 
ტყვიის ექსპოზიცია, სისხლში ტყვიის დონე, anti-IgE 
აუტოანტისხეულები, FcεRIα აუტოანტისხეულები, 
ჰისტამინი, ეოზინოფილები.

Хроническая крапивница и воздействие свинца: оценка 
иммунологических маркеров
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Аннотация.
Введение: Хроническая крапивница (ХК) представляет 

собой заболевание, опосредованное тучными клетками, 

в патогенезе которого участвуют воспалительные и 
аутоиммунные механизмы. Свинец способен влиять 
на иммунную систему, однако его связь с хронической 
крапивницей изучена недостаточно.

Цель: Оценить связь уровня свинца в крови (BLL) 
с хронической крапивницей, наличием активных 
уртикарных элементов на момент взятия крови и 
выбранными иммунологическими показателями.

Методы: В одноцентровое исследование типа «случай–
контроль» были включены 303 участника из Западной 
Грузии: 211 пациентов с хронической крапивницей и 
92 здоровых лица контрольной группы. BLL определяли 
методом масс-спектрометрии с индуктивно связанной 
плазмой. Оценивали эозинофилы, общий IgE, гистамин, 
аутоантитела anti-IgE и FcεRIα. BLL ≥10 мкг/дл 
использовали как заранее установленный аналитический 
порог более высокой экспозиции свинца. Ассоциации 
оценивали с помощью межгрупповых сравнений, 
корреляции Спирмена и регрессионного анализа с 
поправкой на возраст.

Результаты: BLL был выше у пациентов с хронической 
крапивницей, чем у здоровых лиц контрольной группы. 
BLL ≥10 мкг/дл выявлен у 66,8% пациентов и 33,7% 
контрольных лиц (OR 3,96; 95% CI 2,36–6,66; p<0,001); 
связь сохранялась после поправки на возраст (aOR 4,07; 
95% CI 2,38–6,96; p<0,001). В группе ХК более высокий 
BLL был связан с эозинофилией и более высокими 
уровнями гистамина, аутоантител anti-IgE и FcεRIα, но не 
общего IgE. BLL ≥10 мкг/дл также был связан с наличием 
активных уртикарных элементов на момент взятия крови 
после поправки на возраст (aOR 3,36; 95% CI 1,75–6,45; 
p<0,001). В поисковом анализе группа с одновременным 
повышением anti-IgE и FcεRIα имела наиболее высокую 
частоту BLL ≥10 мкг/дл (83,3%) и активных уртикарных 
элементов (92,4%). По сравнению с пациентами без 
повышения обоих аутоантител эта группа имела наиболее 
сильную скорректированную по возрасту связь с BLL ≥10 
мкг/дл (aOR 5,49; 95% CI 2,38–12,70; p<0,001).

Заключение: У пациентов с хронической крапивницей 
BLL был выше, чем у здоровых лиц контрольной 
группы. В группе ХК более высокий BLL был связан 
с эозинофилией, гистамином, аутоантителами anti-
IgE и FcεRIα и наличием активных уртикарных 
элементов, но не с общим IgE. Эти ассоциации требуют 
подтверждения в проспективных исследованиях. 
Ключевые слова: хроническая крапивница, экспозиция 
свинца, уровень свинца в крови, аутоантитела anti-IgE, 
аутоантитела FcεRIα, гистамин, эозинофилы.
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