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Abstract

Background/Objectives: Recognizing several proposed serum biomarkers for chronic spontaneous
urticaria, we investigated correlations among IL-6, ESR, CRP, CBC values, total IgE, thyroid
abnormalities, ANA, D-dimer, and vitamin D in individuals with CSU/ Methods: In this prospective
study of 41 patients with CSU, we assessed disease severity and quality of life using UAS7, daily
UAS, UCT, DLQJ, and CU-Q20oL. Concurrently, we measured serum IL-6, ESR, CRP, CBC, total IgE,
thyroid antibodies and hormones, ANA, D-dimer, and vitamin D. Results: Serum parameter levels
(IL-6, CBC, ESR, CRP, thyroid findigs, D-dimer, vitamin D) were most often slightly elevated, while
basophil counts were frequently reduced. T4 showed a significant dependence on CSU
duration(r=-0.328; p=0.036); basophil concentration significantly negatively correlated daily disease
activity (daily UAS; r=-0.475; p=0.002); and with DLQI (r=—0.358 to -0.359; p<0.034); basopenia was
more frequent in patients with moderate/severe CSU than in those with mild disease or remission, as
measured by daily UAS (79% vs. 37%; p=0.020); basophil concentration was the only biomarker
useful in assessing CSU severity/daily UAS (sensitivity 78.6%; specificity 63%, p=0.028); ESR as the
only significant predictor for UAS7 severity (p=0.038). Conclusions: These promising results
highlight the need for replication in a study with a greater number of CSU patients.

Keywords: inflammatory serum biomarkers; chronic spontaneous urticaria; quality of life (QoL);
once-daily UAS; urticaria activity score (UAS)

1. Introduction

Chronic urticaria (CU) is an inflammatory skin disease marked by recurrent wheals, pruritus,
with or without angioedema, for more than six weeks [1]. CU is classified into chronic spontaneous
urticaria (CSU), with no identifiable cause, and chronic induced urticaria (CIU) [2]. Its lifetime
prevalence is about 4.4 % {3]. The yearly incidence is approximately 1.4% [4]. CSU in adults most
commonly begins between 30 and 50 years of age and is more frequent in women [5]. Pediatric CSU
is less common (0.1-0.3%), [6]. In most cases, chronic urticaria is a self-limiting disorder, but in
approximately 20% of patients, the condition may persist beyond five years [7]. In the majority of
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cases, the underlying cause of CSU remains unknown. Clinical symptoms are unpredictable and
sudden, with wheals typically recurring and treatment resistance frequently observed [8].

Adequate management is crucial in the approach to patients with CSU. Routine laboratory
investigations should include CBC and/or CRP, as well as thyroid finding and total serum IgE in CSU
patients, with additional tests being optional [1]. Several biomarkers have been identified as
indicators of CSU activity such as CRP, ESR, and the cytokine IL-6 [9-12]. Serum inflammatory
biomarkers IL-6 and CRP have been shown to strongly correlate with CSU severity [13]. In one
retrospective study, a group of CSU patients resistant to second-generation antihistamines had
elevated CRP values [14], which is showed by another study (better responses to treatment in patients
with lower CRP values) [15], and there was no significant difference in CRP values during
exacerbation and remission [16]. Patients with CSU also demonstrate systemic inflammation,
with increased CRP, IL-6, IL-10, and TNF-alpha. One study on CSU patients showed significantly
elevated IL-6 and TNF-a, as well as higher cortisol values levels and a lower perception of stress/PSS
than in healthy controls (HCs) [17]. Moreover, an imbalance was observed between pro-
inflammatory and anti-inflammatory adipokines secreted by adipocytes, which may act as
contributing factors in the development or exacerbation of CSU and angioedema [18].

Studies investigating CSU severity in relation to serum biomarkers have also demonstrated an
association with basophil counts and clinical manifestations of CU. Peripheral blood basopenia
correlates with urticaria symptom intensity [19,20], while basophil infiltration into the skin
contributes to the severity of cutaneous symptoms [21]. Basophil reactivity may be presented with
FceRlI receptor density which was supported by two studies where-patients treated with omalizumab
had a significant reduction in FceRI receptor density on basophils [22,23]. One study showed
significantly higher D-dimer and fibrinogen levels in patients with urticaria associated with
angioedema and significant decrease in D-dimer values after the first administration of omalizumab
[24,25]. Numerous studies support low total IgE levels as a predictor of nonresponse or poor response
to omalizumab. According to one study research, low baseline IgE values were related with
nonresponse to omalizumab [26-28].

There are several promising predictors of nonresponse to sgAHs (high UAS7 or UAS, elevated
CRP, D-dimer, concomitant CIndU, previous corticosteroid treatment, and low CU-Q2oL scores),
predictors of nonresponse to omalizumab (low total IgE levels), and predictors of response to
cyclosporine (positive BHRA results and low total IgE levels) [29]. Aim of this study was to acess the
relationship between IL-6, ESR, CRP, CBC, total IgE, anti-TPO, anti-TG, TSH, T3, T4, ANA, D-dimer,
and vitamin D, and to determine which biomarkers best reflect CSU severity.

2. Results

2.1. Study Population

The study included 41 CSU patients (32 women, 9 men), aged 23-79 years; 44% had disease
lasting 3-6 months (Figure 1).
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Figure 1. Distribution of CSU patients (percentage) according to disease duration; N — number of patients with

CSU, w — weeks, mo — months.

All examinees were over 218, free of autoimmune or chronic diseases, and not on
immunomodulators, psychiatric drugs, or biologics. They received bilastine (20 mg twice daily, up
to 4 tablets/day if needed). Only 3 of 41 had prior systemic corticosteroid use, discontinued 2-4 weeks
before enrollment.

Regarding CSU severity, QoL, and disease control, the following findings were obtained. The
largest proportion of patients had moderate disease (39%) and reported a small impact of the disease
on DLQI (42%) (Figures 2 and 3). Severe disease was present in only five patients, while one patient
was in remission without urticaria (according to UAS7 severity groups). At the same time, 90% of
participants had uncontrolled disease, and 43% reported a moderate impact of urticaria on their QoL
(Figure 4). Based on DLQI scoring, only one patient experienced an extremely large impact of CSU
on DLQI. According to CU-Q20L categories, two patients reported a very large CSU-specific QoL
impairment, and none of the patients achieved complete disease control (UCT).
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Figure 2. Distribution of CSU patients (percentage) according to weekly disease activity (UAS7). N — number of
patients with.
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Figure 3. Distribution of CSU patients (percentage) according to different levels of impac. N —number of patients
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Figure 4. Distribution of CSU patients (percentage) according to CSU-specific QoL impact (CU-Q20L) N -
number of patients with CSU.

2.2. Descriptive Statistics

The sample characteristics are presented in Table 1.

Table 1. Descriptive statistics of patients with CSU.

Variable N mean + SD median IQR Min Max
Piseaseiduration 41 12,2+12,8 7 5-11,5 7 64
(months)

e 41 60,3 +24,3 61,0 43,5-72,5 23,0 113,0
(nmol/L)

Percentage of 41 0,66 + 0,36 0,50 0,35 - 0,80 0,0 1,7
basophils (%)

Basophil

concentration (x 41 0,03+04 0,00 0,00 -0,09 0,00 0,10
10°/L)

ESR (mm/3,6 ks) 41 8,9 +6,9 6,0 40-125 2,0 28,0
D-dimer (mg/L) 39 0,48 + 0,48 0,32 0,21 - 0,54 0,10 2,73
total IgE (KIU/L) 41 203,1 +396,7 94,0 18,5-171,0 3,0 2292,0
anti-TG (kIU/L) 41 24,3 +107,3 0,9 0,7-2,3 0,3 677,3

N — number of patients with CSU; SD — standard deviation; IQR - interquartile range (25th-75th percentile); min
— minimum value; max — maximum value; mo. — months.
2.3. Associations of Serum Biomarkers with CSU Duration, Severity, Control, and QoL

Serum parameter levels (IL-6, ESR, CRP, CBC, thyroid findings, D-dimer, vitamin D) were most
often slightly elevated, while basophil counts were frequently reduced. Serum parameter levels did
not differ according to disease duration.

2.3.1. Analysis of IL-6 Levels

Serum IL-6 showed a linear positive correlation with CRP , D-dimer, T3 and T4 (Table 2; Table
3).

Table 2. Correlation of serum IL-6 values with other serum biomarkers in patients with CSU.

Variables serum IL-6 (pg/mL)
CRP (mg/L) R 0,379
P 0,016

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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r 40
0,11
0,5
40
-0,097
0,553
40
-0,146
0,368
40
0,319
0,045
40
0,606
< 0,001
39

p — level of statistical significance, r — Spearman's correlation coefficient, N — number of patients with CSU.

vitamin D (nmol/L)

Basophil presentage (%)

Basophil concentration (x 109/L)

ESR (mm/3,6 ks)

D-dimers (mg/L)

Z9RZWRZIARARZIWRZIRZ

Abbreviations: IL-6 — interleukin 6, CRP — C-reactive protein, SE — erythrocyte sedimentation rate.

Table 3. Correlation of serum IL-6 values with other serum biomarkers in patients with CSU.

total IgE (KIU/L) 0,207
0,199
40
0,275
0,09
39

0,370

TSH (mIU/L)

"ZORZR R

T3 (nmol/L)

0,019
40
0,321
0,043
40
-0,143
0,384
39
0,252
0,117
40

p — level of statistical significance, r — Spearman's correlation coefficient, N — number of patients with KSU.

T4 (nmol/L)

anti-TPO (kIU/L)

anti-TG (kIU/L)

ZRRZzIRAZzIAZS

Abbreviations: IL-6 — interleukin 6, IgE — immunoglobulin E, TSH - thyroid-stimulating hormone, T3 — triiodot;
hyronine, T4 — thyroxine, anti-TPO — antibodies to thyroid peroxidase, anti-TG — antibodies to thyroglobulin.

2.3.2. Results for ESR

For disease severity measured by UAS7, none of the biomarkers demonstrated statistical
significance in ROC curve analyses. When biomarkers were dichotomized by reference values, ESR
was the only significant factor. Although ESR did not show a linear association with disease severity,
it was less frequently reduced in patients with moderate/severe CSU (UAS7) than in those with
remission or mild disease (14% vs. 45%; p = 0.043). According to logistic regression, ESR was the only
significant predictor for UAS7 severity (OR 4.9; 95% CI 1.1-22.2; p = 0.038). Thus, ESR within the
reference range was associated with a 4.9-fold higher likelihood of moderate or severe CSU compared
to mild disease. None of the other biomarkers were predictive for UAS7 severity.
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2.3.3. Results for CRP

After three months of CSU treatment, only CRP levels correlated with CSU control, as assessed
by the UCT questionnaire (r = -0.459; p = 0.014; Table 19). An increase in CRP values was associated
with poorer CSU control according to the UCT score.

2.3.4. Result for CBC (Basophils)

Basophil concentration was significantly associated with daily disease activity (daily UAS; r =
-0.475; p = 0.002), revealing a negative linear correlation, although no significant association was
observed with UAS7 (Figure 5),. With each increase of basophils by 1 x 10%/L, daily UAS decreased
by 18.6 points (y = 2.7 — 18.6x; Figure 5). Basophil counts were also significantly correlated with
impaired DLQI (r = —0.358 to —0.359; p < 0.034; Figure 6), but not with disease control (UCT).

Daily UAS

T T T
0.00 0.02 0.04 0.06 0.08 0.10

basophils (x10%L)

Figure 5. Association between basophil count (x10%/L) and daily UAS (p = 0.002).

159 ©
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5_'\5_‘
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0 T T T T T
0.00 0.02 0.04 0.06 0.08 0.10

basophils (x10%L)

Figure 6. Association between basophil count (x10%/L) and DLQI impairment (p < 0.034).

Basophils may serve as biomarkers for dermatology-specific QoL impairment (DLQI): with each
increase of 1 x 10°/L, DLQI decreased by 33.3 points (y =7.7 — 33.3x; Figure 6). The association between
basophil concentration and CU-specific QoL impairment (CU-Q20L) was stronger than that between
the proportion of basophils in blood and CU-specific QoL impairment (r = —0.385 and r = —0.359; p <
0.023; Figure 7). With increasing CSU activity and CU-Q20L, basophil levels decreased. Basopenia
was more common in CSU patients with moderate or severe CSU than in patients with mild CSU or
remission, as measured by daily UAS (79% vs. 37%; p = 0.020). However, no significant differences
were found when comparing dichotomized groups using other questionnaires.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202512.1796.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 22 December 2025 d0i:10.20944/preprints202512.1796.v1

7 of 15

Logistic regression confirmed basophils as predictors of daily UAS (in contrast to T4, which was
not predictive). Basopenia was associated with a 6.2-fold increased likelihood of moderate or severe
CSU (OR 6.2; 95% CI 1.4-27.8; p = 0.017). Basophil concentration was the only biomarker useful in
assessing CSU severity measured by daily UAS, with sensitivity 78.6%, specificity 63%, and AUC 0.71
(p = 0.028; Figure 8). Basophil concentration demonstrated moderate accuracy, being more effective
in detecting severe CSU but less effective in identifying milder forms of the disease.

100

80

60

Cu-Qz2ol

407

207 °

oo o

o

0 T T T T
0.00 0.02 0.04 0.06 0.08 0.

basophils (x10%L)

5

Figure 7. Association between basophil count (x10°/L) and CU-Q20oL impairment (p < 0.023).

ROC curve

0.8

0.67

sensitivity

0.4

0.2+

00 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-specificity

Figure 8. Sensitivity and specificity curve of basophil count in CSU patients for assessing CSU clinical severity

measured by daily UAS (p = 0.028) p =level of statistical significance.

2.3.5. Results for Total IgE

In this prospective study, total serum IgE was measured in all participants, with a mean value
of 60.3 kIU/L (range: 23.0-113.0 kIU/L). Serum D-dimer levels showed no significant correlation with
disease duration, severity, or control of CSU, nor with patients” QoL or other serum biomarkers
associated with CSU.

2.3.6. Results for Thyroid Findings

Among biomarkers, only thyroxine (T4) showed a significant dependence on disease duration,
with a weak negative linear correlation (r = -0.328; p = 0.036; Figure 9). Thus, with increasing disease
duration, T4 levels decreased. According to the regression equation y = 101 — 0.81x, each additional
month of CSU reduced T4 levels by 0.81 nmol/L.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 9. Dependence of serum thyroxine (T4, nmol/L) on CSU duration (months) (p = 0.036).

Values of T3 were moderately positively correlated with DLQI. Thus, each 1 nmol/L increase in
T3 raised DLQI impairment by 1 point (y = 3.1 + 2.0x; r = 0.371; p = 0.017; Figure 10). However, no
significant difference in T3 levels was observed when comparing dichotomized DLQI groups
(median 1.6 vs. 1.7). Notably, T4 was decreased in 27% of patients with moderate or severe CSU (daily
UAS), but in none of the patients in remission or with mild disease (p =0.010; V =0.457). No significant
linear association was found between daily UAS and T4 levels.

20

pLal

T3 (nmol/L)

Figure 10. Association between serum T3 (nmol/L) concentration and impaired dermatological QoL measured
by DLQI in CSU patients.

Changes in TSH levels were significantly and linearly correlated only with changes in CSU-
specific QoL, as measured by the CU-Q20L questionnaire (r = 0.655; p = 0.001. A greater reduction in
TSH levels was associated with a greater improvement in QoL among patients with CSU.

2.3.7. Results for ANA

Autoimmune etiology of the disease (ANA titer > 1:160) was confirmed in 22% of patients. An
autoimmune background was present in only four patients. None of the patients in our study who
exhibited elevated serum IL-6 levels had an autoimmune background (defined as ANA titre > 1:160),
whereas 17% of participants with normal serum IL-6 values did.

2.3.8. Results for D-Dimer

In this prospective study, serum D-dimer levels showed no significant correlation with disease
duration, severity, or control of CSU, nor with patients” QoL or other serum biomarkers associated
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with CSU. After three months of standard antihistamine therapy, serum D-dimer concentrations did
not differ significantly from baseline values.

2.3.9. Results for Vitamin D

At the first measurement, all participants had suboptimal serum vitamin D levels (< 75 nmol/L),
with a mean concentration of 61.0 nmol/L. Vitamin D deficiency was recorded in 6 patients (30%)
with mild CSU and in 6 patients (28.6%) with moderate-to-severe CSU. At the second measurement
following a 3-month course of vitamin D tretment significant increase in serum vitamin D
concentration was recorded.

In the patients who received vitamin D supplementation, their vitamin D levels increased
substantially, accompanied by an improvement in clinical status, which was more frequently
observed in this group compared with those who did not receive supplementation (69.8 vs. 58.1
nmol/L; p = 0.428, not statistically significant).

3. Discussion

Our research showed a significant correlation between serum IL-6 values and other CSU serum
biomarkers: IL-6 correlated positively and linearly with CRP, ESR, D-dimer, T3, and T4. These serum
biomarkers in CSU, reflect disease activity and control, as well as quality-of-life impairment.
According to one study, significantly higher CRP levels were confirmed in CSU patients than in HCs.
They also observed a significant correlation between IL-6 and CRP in CSU [10]. Our findings align
with these results, showing a significant positive linear correlation between IL-6 and CRP, and also
support oane pilot study with similar findings[30]. Earlier work also showed higher IL-6 in CSU
patients, while CRP did not differ significantly from controls [34]. In another study, IL-6 was
significantly higher in CSU than in HCs; IL-6 correlated with CSU activity (UAS?7), while in mild CSU
IL-6 did not differ from HCs, and these findings support IL-6 as a biomarker of CSU activity [10]. In
our research, high IL-6 values occurred most often in moderate/severe CSU more frequently than in
CSU remission or mild CSU. This is consistent with IL-6 being an early pro-inflammatory cytokine in
systemic inflammation, with higher levels observed in more severe CSU (measured by daily UAS at
the time of serum sampling). The lack of statistical significance likely reflects the small number of
severe cases and ongoing antihistamine use. Our pilot study did not confirm correlations between
CRP and CSU severity, nor among IL-6, CRP, and ESR [30]. By contrast, Kasperska-Zajac et al. (2013)
found higher CRP in CSU than in controls and a positive correlation between CRP and procalcitonin
(absent in controls) [35]. In a 2021 prospective study, de Montjoye et al. observed that CSU activity
(UAS7?) correlated positively with CRP and negatively with peripheral blood basophils [36]. In our
pilot, we again did not detect such associations between CRP and CSU severity, nor among IL-6, CRP,
and ESR [30]. Kolkhir et al. reported higher CRP in antihistamine-non-responders than responders
and correlations between CRP and other inflammatory markers (ESR, leukocytes/neutrophils, IL-6)
[37]. In our pilot, ESR correlated with CSU severity (UAS?) (positive, linear, moderate), while CRP
did not (Kuna, 2023). In the present study, ESR emerged as the only significant predictor for UAS7
severity. Ucmak et al. (2013) found associations between UAS and IL-6/CRP, but no correlation
between IL-6 and CRP —as in our pilot, which showed no IL-6-CRP-ESR intercorrelation while also
confirming a significant association between daily UAS and IL-6 [11].

Basophils are another clinically relevant indicator in CSU. In our study, basophil count was the
only significant biomarker for assessing CSU severity by daily UAS (sensitivity 78.6%, specificity
63%). Yanase et al. (2023) linked basophils with other biomarkers (e.g., plasma histamine, total IgE)
useful for defining disease activity [38]. De Montjoye et al. (2021) likewise reported a positive
correlation between UAS7 and CRP and a negative correlation between CSU activity and basophil
count [36]. Pooled analyses of omalizumab trials Poddighe et al. reported increases in circulating
basophils during conventional-dose treatment [39-42]. Regarding omalizumab response prediction,
Cakmak et al. (2022) found that blood eosinophil and basophil counts and total IgE were significant
predictors of treatment response in CU [43]. De Montjoye et al. also showed CRP and D-dimer to be
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positively correlated; in autoimmune CSU, D-dimer was higher and basophils lower, with significant
decreases in CRP and D-dimer during omalizumab therapy [36]. In our study, D-dimer did not
correlate with CSU duration, severity, control, QoL or with other CSU biomarkers. Additional CSU-
related factors warrant consideration. According to our results, only T4 significantly depended on
CSU duration. A 2022 meta-analysis by Zhang et al. found that CSU patients had markedly higher
odds of positive thyroid findings than HCs [44]. Our study supported results of study conducted by
Esmaeilzadeh et al., who reported allergic rhinitis in 40.7% of CSU participants [45].

Arunkajohnsak et al. (2022) found higher ESR and a lower prevalence of allergic rhinitis in ANA-
positive CSU [46]. In our study, most patients had no autoimmune background (78%); 22% had an
autoimmune background (ANA > 1:160), which was not associated with CSU severity. Literature
indicates ANA is more often positive in CSU, but overt autoimmune diseases may be diagnosed up
to 10 years after CSU onset [18], which may explain the absence of a significant association between
ANA titer and CSU in our sample.

Most previous research results have shown lower vitamin D values in CSU than in HCs, and our
research results support reduced vitamin D values [47-51]. According to one research which
examined vitamin D concentrations across multiple dermatoses (CSU, atopic dermatitis, contact
dermatitis), vitamin D tended to be lower in CU (not significantly) and did not differ significantly by
age, sex, residence, or allergy presence/type [52].

The strength of our study are: its prospective character (rarely in the literature) obtained data
that serum parameter levels (IL-6, CBC, ESR, CRP, thyroid findigs, D-dimer, vitamin D) were most
often slightly elevated, while basophil counts were frequently reduced; T4 showed a significant
dependence on CSU duratio; basophil concentration significantly negatively correlated with daily
disease activity (daily UAS); and with DLQIL basopenia was more frequent in patients with
moderate/severe CSU than in those with mild disease or remission, as measured by daily UAS (79%
vs. 37%); basophil concentration was the only biomarker useful in assessing CSU severity/daily UA
(sensitivity 78.6%; specificity 63%); ESR as the only significant predictor for UAS7 severity.

However, we may mention the limitations of this research which should be taken into account:
the low number of participants (they were mostly those with mild CSU), and data that some of our
patients recently were treated by systemic corticosteroids, as well as their concurrent antihistamine
use

4. Materials and Methods

4.1. Subjects

Our prospective study was conducted at the Department of Dermatovenereology, University
Hospital Center “Sestre Milosrdnice,” Zagreb, Croatia, from November 2021 to March 2023.

A total of 41 adults with CSU were enrolled (32 women, 9 men; age range 23-79 years). In 44%
of participants, the disease had been present for 3—6 months. All patients were treated with bilastine
(20 mg twice daily, increased up to four tablets daily during exacerbations).

Inclusion criteria were age 218 years and a confirmed diagnosis of CSU with daily or near-daily
wheals or angioedema for at least 6 weeks. Exclusion criteria included acute urticaria, urticarial
vasculitis, other non-chronic urticaria subtypes, inducible urticaria unrelated to CSU, isolated
angioedema, systemic diseases affecting assessment, and use of immunosuppressive drugs,
psychoactive therapy, biologics, or systemic corticosteroids within two weeks prior to enrolment.

4.2. The Ethical Statement

Our research was approved by the Ethics Committee of the University Hospital Center “Sestre
Milosrdnice”, Zagreb, Croatia in November 2021 (Number of protocol: 251-29-11-21-01-9), and all
patients included in the study gave their written informed consent to participate.

4.3. Methods
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Blood samples were collected to measure serum IL-6, ESR, CRP, CBC, total IgE, thyroid findings,
ANA, D-dimer, and vitamin D. Participants also completed standardized assessment tools for CSU
severity: the daily UAS (day of sampling), UAS7 (previous 7 days), UCT (previous 4 weeks), and
DLQI (previous 7 days).

4.3.1. Serum Parameters

ESR, CRP, IL-6, and other serum markers were analyzed using standard laboratory methods.
ESR was determined by the Westergren technique using citrate-treated blood in Vaccuette® tubes.
CRP was measured on the Architect 8000 analyzer (latex immunoturbidimetry; reference range 0-5
mg/L). Serum IL-6 was quantified by electrochemiluminescence on the Roche Cobas E601 system
(reference range 0-7 pg/mL).

From a whole blood sample collected by venipuncture into an ethylenediaminetetraacetic acid
(EDTA) tube a complete blood count (CBC) was performed, specifically determining the
concentration and proportion of basophils in the blood. Basophil values were expressed both as an
absolute count and as a percentage of the total leukocyte count. Basopenia was defined as a basophil
count lower than 0.1 x 103/mm?.

For the determination of total IgE, a blood sample was collected into additive-free tubes
(Vaccuette®, Greiner Bio-One, Kremsmiinster, Austria), centrifuged, and total IgE levels were
measured from serum using a chemiluminescent assay on the Immulite 2000 analyzer (Siemens
Healthcare Diagnostics Products GmbH, Marburg, Germany). Reference values for total IgE were
<114 kIU/L.

For the determination of thyroid findings, a blood sample was collected into additive-free tubes,
centrifuged, and serum concentrations of the aforementioned parameters were measured using a
Cobas e601 immunoassay analyzer (Roche Diagnostics, Basel, Switzerland).

For the determination of antinuclear antibody (ANA) titers, a blood sample was collected into
additive-free tubes (Vaccuette®, Greiner Bio-One, Kremsmiinster, Austria), centrifuged, and ANA
determination was performed using the indirect immunofluorescence method on HEp-2 cells, which
are considered the gold standard for ANA detection. The antihuman immunoglobulin conjugate
labeled with the fluorochrome fluorescein isothiocyanate (FITC) used in the ANA IIF test is specific
for IgG-class antibodies. For interpretation, ANA titers below 1:160 were considered negative,
whereas patients with CSU who had an ANA titer 21:160 were considered to have an underlying
autoimmune disorder as one of the possible etiopathogenetic causes of CSU.

For the determination of D-dimer, a blood sample was collected into a sodium citrate tube
(Vaccuette®, Greiner Bio-One, Kremsmiinster, Austria), and values were determined from plasma.

For the determination of vitamin D from serum, a blood sample was collected into an additive-
free tube (Vaccuette®, Greiner Bio-One, Kremsmiinster, Austria), centrifuged, and the serum vitamin
D concentration was measured using the commercially available Elecsys® Vitamin D assay on a
Cobas e601 immunoassay analyzer (Roche Diagnostics, Basel, Switzerland).

4.3.2. Questionnaires

To assess CSU severity and patient QoL, we used the UAS7, once-daily UAS, UCT, DLQI, and
CU-Q20L, in accordance with current guidelines [1].

The Urticaria Activity Score (UAS) evaluates wheals and pruritus over a 24-hour period [1,30].

UCT consists of four questions evaluating symptom burden, QoL impact, medication
effectiveness, and overall disease control over the preceding four weeks, a total score of 0-16 (=12
indicates well-controlled urticaria, whereas <12 reflects poor control) [31].

DLQI) covers six domains (symptoms, daily activities, leisure, work/school, relationships, and
treatment) over a 7-day recall. [32].

CU-Q2o0L is specifically designed to assess QoL impairment in CSU patients. It consists of 23
questions across six domains [1,33].
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4.3.3. Statistical Analysis

Data normality was assessed using the Kolmogorov-Smirnov and Shapiro-Wilk tests.
Associations were analyzed with Spearman’s rank correlation (Cohen’s criteria: r = 0.25-0.3 weak,
0.3-0.5 moderate, 0.5-0.7 strong, >0.7 very strong) and linear regression.

Serum and salivary biomarkers were compared across disease categories using Kruskal-Wallis
and Mann-Whitney tests.

Univariate and multivariate logistic regression analyses were employed to evaluate predictors
of the clinical severity of CSU based on biomarker levels. The sensitivity and specificity of each
biomarker significantly associated with clinical severity were assessed using receiver operating
characteristic (ROC) curve analysis.

Interindividual variability of salivary IL-6 was estimated as the standard deviation of all
participants’ first measurements, while intraindividual variability was calculated as the mean
difference between paired samples from the same participants collected within the same period,
expressed with standard deviation and 95% CI. Intraindividual variability was further evaluated
using the intraclass correlation coefficient (ICC) and the Wilcoxon test.

Comparison of initial (T1) and follow-up (T2) findings was conducted using the Wilcoxon test,
with effect size quantified as for the Mann—Whitney test.

All analyses were performed using IBM SPSS Statistics software, version 22.0 (IBM Corp.,
Armonk, NY, USA), with the level of statistical significance set at p < 0.05.

5. Conclusions

Considering the limitations of our study which should be taken into account, our results support
using the once-daily UAS to determine CSU severity, basophil counts for assessing CSU severity by
daily UAS, the assessment of serum IL-6 in the routine diagnostics of patients with CSU.
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