
P   U   B   L   I   C   A   T   I   O   N   S
 CODON

Allergologia et 
immunopathologia

Sociedad Española de Inmunología Clínica,
Alergología y Asma Pediátrica

www.all-imm.com

Allergol Immunopathol (Madr). 2025;53(4):7–13 eISSN:1578-1267, pISSN:0301-0546

https://doi.org/10.15586/aei.v53i4.1343
Copyright: Aktaş ÖÖ, et al.
License: This open access article is licensed under Creative Commons Attribution 4.0 International (CC BY 4.0). http://creativecommons.org/

OPEN ACCESS ORIGINAL ARTICLE

Biomarkers of response to omalizumab in patients with chronic 
spontaneous urticaria

Özge Öztürk Aktaşa,b,*, Dilek Öksüzer Çimşirb, Esra Nur Bülbülb, Neyran Şerbetçib, Türkan 
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Abstract
Background and Objectives: Managing chronic spontaneous urticaria (CSU) resistant to 
anti-histamines remains challenging, and predictors of omalizumab efficacy are not fully 
understood. This study evaluated omalizumab’s effectiveness, response patterns, and predic-
tors in CSU patients.
Materials and Methods: A retrospective analysis was conducted on 72 patients receiving omali-
zumab for at least six months. Factors influencing response to anti-IgE therapy were examined. 
Results: Among the 72 patients with chronic spontaneous urticaria (CSU), 86.1% responded 
to omalizumab: 58.3% had a good response (UAS-7 <6), 27.8% showed a partial response, and 
13.9% were non-responders. Baseline total IgE levels were significantly higher in respond-
ers compared to non-responders (good: 291.4 kUA/L vs. 60.2 kUA/L, p = 0.003; partial: 148 
kUA/L vs. 60.2 kUA/L, p = 0.049). ROC analysis identified a total IgE cut-off of 64 kUA/L 
for predicting omalizumab response (AUC: 0.67, p = 0.019; sensitivity: 82%, specificity: 48%). 
Non-responders had significantly higher erythrocyte sedimentation rates (20.0 mm/h vs. 8.25 
mm/h, p = 0.018). Patients with recurrence post-treatment had elevated thyroid-stimulating 
hormone (TSH) and C-reactive protein (CRP) levels (p = 0.006, p = 0.007). Among responders, 
29% had an early response and 71% a late response. Early responders had significantly lower 
anti-thyroglobulin (anti-TG) and antinuclear antibody (ANA) positivity (p = 0.036, p = 0.035). 
Systemic inflammatory indices (SII, SIRI) did not predict response. 
Conclusions: Baseline total IgE may predict omalizumab response, while ANA and anti-TG pos-
itivity correlate with delayed response. Elevated TSH and CRP levels may indicate a higher 
recurrence risk after treatment discontinuation.
© 2025 Codon Publications. Published by Codon Publications.
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Introduction

Chronic spontaneous urticaria (CSU) is characterized by the 
spontaneous appearance of wheals and angioedema, last-
ing for a duration of more than 6 weeks.1 It has a global 
prevalence of 1% in the general population. The course and 
duration of CSU are unpredictable, causing prolonged suf-
fering for many patients. Chronic spontaneous urticaria is 
debilitating, causing a decline in quality of life and nega-
tively impacting performance at work and school.1,2 Chronic 
urticaria (CU) is believed to be mediated by functional 
autoantibodies targeting the alpha chain of the high-affinity 
immunoglobulin E (IgE) receptor or IgE itself in 30–50% of 
cases.3,4 Histamine, mediators, and cytokines generated by 
activated skin mast cells stimulate sensory neurons, induce 
vasodilation, increase permeability, and recruit cells to 
form urticarial lesions.1 Furthermore, the coagulation cas-
cade is triggered mostly through the extrinsic pathway. 
This pathway is activated by the increased presence of tis-
sue factor on activated eosinophils. Therefore, the coag-
ulation cascade is associated with the seriousness of the 
disease, as evidenced by the increased levels of D-dimer, 
a substance indicating the activation of blood clotting and 
breakdown, in the blood of CSU patients.5

Omalizumab is the only approved treatment for urti-
caria patients who do not have satisfactory results from sec-
ond-generation H1-antihistamine treatment. Omalizumab, 
an anti-IgE medication, has demonstrated high efficacy and 
safety in the treatment of CSU.6,7 Omalizumab binds free 
IgE in the serum and downregulates FcεRI on mast cells and 
basophils in CSU.8

Clinical features and laboratory indicators in CSU are 
associated with disease duration, response to treatment, 
and disease activity. Although not definitive indicators, 
these factors can assist clinicians in advising their patients 
regarding the seriousness and anticipated duration of their 
illness, as well as the expected outcomes of treatment.9 
Some studies examine the characteristics of patients 
with early/late responses and good/partial responses to 
omalizumab.10,11 This study evaluated potential predictive 
biomarkers and response phenotypes in patients diagnosed 
with CSU and receiving omalizumab treatment.

Material and Methods

Study design

A retrospective analysis was performed on patients with 
CSU at the Allergy and Clinical Immunology Department of 
a tertiary university hospital in Ankara from June 2019 to 
December 2022. Data were obtained from the electronic 
medical records of patients diagnosed with CSU. The eth-
ical review board of Ankara City Hospital approved the 
study.

Study population, treatment response  
and relapse

Patients diagnosed with CSU and receiving omalizumab 
(300 mg/4 weeks) treatment for at least 6 months were 

included in the study. Inclusion criteria required a mini-
mum UAS7 score of 16 to ensure that only patients with 
at least moderate disease activity were enrolled, in accor-
dance with international guidelines. The 7-day urticaria 
activity score (UAS-7) was used to evaluate clinical symp-
toms at months 0, 1, 2, 3, 5, and 6, and the clinical charac-
teristics of the patients were recorded.

Treatment groups were defined according to the urti-
caria activity score as the group that responded well to 
treatment (UAS-7 ≤ 6), the group that partially responded 
(UAS-7 7–15), and the group that did not respond (UAS-7 > 
16).12 Subgroup analysis was performed among patients who 
responded to omalizumab (partial and good responders). 
According to the duration of response to treatment, groups 
were determined as early responders (<1 month) and late 
responders (>1 month).13 Relapse was defined as return-
ing symptoms after discontinuation following a successful 
response to omalizumab treatment in a 3-month follow-up 
period.

Laboratory markers

Baseline serum levels of total IgE, counts of basophils, 
monocytes, lymphocytes, eosinophils, and neutrophils, 
and platelets, systemic inflammation response index (SIRI) 
[(neutrophil count × monocyte count)/lymphocyte count], 
and systemic immune-inflammation index (SII) [(neutrophil 
count × platelet count)/lymphocyte count] were calcu-
lated. For further analysis, baseline values of antinuclear 
antibodies (ANA), thyroid peroxidase antibodies (Anti-TPO), 
serum C-reactive protein level (CRP), total IgE, erythro-
cyte sedimentation rate (ESR), anti-thyroglobulin antibody 
(Anti-TG), and thyroid-stimulating hormone (TSH) were 
recorded.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS) Ver. 
27 program was used for the statistical analyses; categori-
cal variables were calculated using frequency, and contin-
uous variables were calculated using the mean ± standard 
deviation for normally distributed variables and the median 
(IQR) for non-normally distributed variables. ANOVA for 
continuous parameters and the Pearson chi-square test for 
categorical factors were used to evaluate the difference 
among the three clusters and between early responders, 
late responders, and non-responders. Interval variables of 
the two groups were analyzed using the t-test. A p-value of 
<0.05 was considered significant.

Results

Patient characteristics

The study included 72 patients with chronic urticaria who 
did not respond to antihistamines, met the criteria for 
omalizumab treatment for a minimum of 6 months, and 
were followed up for at least three months. The clinical 
characteristics of the patients are shown in Table 1. 
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Table 1  Clinical characteristics of the patients.

All patients  All patients
(n = 72)

Good responders 
(n=42)

Partial responders
(n=20)

Non-responders
(n=10)

p-value

Age in years, mean (SD) 37.4 (±11.8) 37.5 (±12.6) 35.9 (11) 39.9 (9.1) NS*
Female, n (%) 50 (±69.4) 27 (±64.3) 15 (75) 8 (80) NS*
Angioedema, n (%) 41 (±56.9) 24 (±57.1) 9 (45) 8 (80) NS*
BMI (kg/m2), mean ± SD 27.1 (±4.3) 26.9 (±3.9) 26.1 (4.2) 30 (4.9) NS*
CSU follow- up duration, months,  
median (IQR)

14 (6-42) 15 (6-39) 14 (6-42) 13.5 (6-21) NS*

Baseline UAS7, median (IQR) 35 (6-43) 38 (20-63) 31.5 (7-42) 28 (14-42) 0.595
Sedimentation, mean ± SD 11 (±8.8) 11.05 (±7.7) 11 (±9.8) 15 (±10) 0.018
SIRI, mean ± SD 1145 ± 1327 1275 ± 1673 878.0 ± 498 1145 ± 711 0.555
SII, mean ± SD 727,743 ± 432 740,262 ± 472 607,474 ± 228 916,955 ± 529 0.434
Basophil (/mL), mean ± SD 28.9 ± 30 30 ± 36 27 ± 18 26 ± 26 0.889
Eosinophil (/mL), mean ± SD 150.5 ±113.2 136 ± 110 178 ± 109 153 ± 131 0.412
Lymphocyte (103/mL), mean ± SD 2.3 ± 0.5 2.2 ± 0.5 2.4 ± 0.6 2.0 ± 0.5 0.274
Monocyte (103/mL), mean ± SD 0.4 ± 0.2 0.4 ± 0.2 0.4 ± 0.2 0.3 ± 0.9 0.587
Neutrophil (103/mL), mean ± SD 5.4 ± 2.4 5.6 ± 2.9 4.9 ± 1.5 5.4 ± 1.3 0.611
Platelet (103/mL), mean ± SD 294 ± 75 207 ± 86 279 ± 44 309 ± 1.4 0.551
WBC (103/mL). mean ± SD 8.4 ± 2.6 8.6 ± 3.1 8.0 ± 2.0 8.2 ± 1.4 0.703

*NS: Not-significant.

The mean age of the patients was 37.4 ± 11.8 years. 
Of the patients, 42% were female, and frequently, urticaria 
was accompanied by angioedema (56.9%). The mean body 
mass index (BMI) was 27.1 (± 4.3). The median follow-up 
period was 14 months (IQR: 6–42 months). The initial omal-
izumab dose was 300 mg for all patients. In our study, dose 
escalation of omalizumab was limited due to its off-label 
status, and 600 mg was administered to only two patients 
after six months. However, both remained non-responders. 
A response (good + partial) to omalizumab was observed 
in 86.1% of the 72 CSU patients. Table 1 shows the charac-
teristics of the patients. Overall, no statistically significant 
differences were observed between the groups in terms 
of age, sex, presence of angioedema, BMI, baseline UAS-7 
scores, or hematological parameters such as eosinophil, 
basophil, lymphocyte, or neutrophil counts.

Response to omalizumab and treatment predictors 

The study identified three distinct groups of treatment 
response patterns according to UAS-7 for omalizumab 
therapy (see Methods). These groups were categorized as 
follows: good responders (GR), partial responders (PR), and 
non-responders (NR). 

A total of 58.3% had a good response, 27.8% had a par-
tial response, and 13.9% had no response. Figure 1 shows 
the change in the Urticaria Activity Score (UAS) over time 
for the three patient response groups, highlighting dif-
ferences in treatment effectiveness. The initial median 
total IgE levels were significantly higher in the groups with 
good response and partial response compared to non-re-
sponders. Good vs. non-responders: 291.4 kUA/L (IQR 
90–303) vs. 60.2 kUA/L (IQR 28–177), p = 0.003; partial 
vs. non-responders: 148 kUA/L vs. 60.2 kUA/L (IQR 2–67),  

p = 0.049. The area under the ROC curve for total IgE level 
to predict the effectiveness of omalizumab was 0.67 (95% 
CI: 0.536–0.805, p = 0.019). The best cut-off value of total 
IgE was calculated as 64 kUA/L with 82% sensitivity and 
48% specificity (Figure 2). The ESR level was significantly 
higher in the group that did not respond to treatment than 
in the group that responded (partial/good) to omalizumab 
therapy (20.0 mm/h vs. 8.25 mm/h, respectively, p  = 
0.018) (Table 1).

Relapse of the omalizumab therapy

In our study, 61.1% (n = 44) of patients had recurrence fol-
lowing a successful therapeutic cycle and required addi-
tional cycles of omalizumab. The mean CRP level was 3.63 
mg/L in the non-relapsed group versus 7.82 mg/L in the 
relapsed group, indicating a statistically significant differ-
ence (p = 0.007). Additionally, the mean TSH level was 1.45 
µIU/mL in the non-relapsed group compared to 2.50 µIU/
mL in the relapsed group, with this difference also being 
statistically significant (p = 0.006).

Time to response

In the subgroup analysis performed among 62 patients 
who responded to omalizumab (good + partial), early 
response to treatment was observed in 18 (29%), while late 
response to treatment was observed in 44 (71%). Anti-TG 
and ANA positivity were significantly lower in patients 
who responded early to treatment, that is, patients with 
a significant decrease in the UAS-7 score in the first month 
of omalizumab (p = 0.036 and p = 0.035, respectively). In 
our single-center study, the predictive/prognostic value of 
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UAS change over time by response group
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Figure 1  UAS change over time across response groups.
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Figure 2  The area under the ROC curve for total IgE level to predict the effectiveness of omalizumab.
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inflammatory indices (SII, SIRI) as biomarkers of response 
to omalizumab in CSU could not be demonstrated.

Discussion

Current guidelines for CSU indicate that various biomark-
ers are crucial in the diagnostic process and help predict 
therapy response. Our study examined the relationship 
between parameters and treatment response by examining 
three groups with CSU that responded to omalizumab at 
different levels. Similar to the literature, this study showed 
a positive correlation between total IgE level and treat-
ment response.

Multiple studies have examined the correlation 
between total IgE levels and the effectiveness of omali-
zumab treatment in patients with CSU.10,11 A study assess-
ing total IgE levels before and after treatment in refractory 
CSU patients receiving omalizumab found that non-re-
sponders had lower baseline total IgE levels and, unlike 
partial and good responders, did not show an increase in 
total IgE levels after three months.11 Furthermore, total 
IgE levels significantly increased in both partial and com-
plete responders within four weeks of omalizumab treat-
ment, and elevated total IgE levels have been linked to a 
higher relapse rate after treatment discontinuation.11,14 A 
recent meta-analysis provided strong evidence support-
ing the association between baseline total IgE levels and 
omalizumab efficacy, reporting mean IgE levels of 163.1 IU/
mL in complete responders, 179.9 IU/mL in partial respond-
ers, and 51.5 IU/mL in non-responders.15 Additionally, 
patients with total IgE levels < 40 kU/L exhibited a three-
fold increased likelihood of non-response.16 In a study, 
the optimal threshold for total IgE was determined to be 
56.1 kUA/L, with a sensitivity of 84.2% and a specificity 
of 71.4%.17 Real-world data validate low serum total IgE 
levels (<40 kU/L) as an indicator of non-response.18 In our 
study, a total IgE cut-off value of 64 kUA/L was identified 
as a predictor of omalizumab response. Although Lee et al. 
reported a slightly lower threshold, the variation may be 
explained by methodological differences, such as sample 
size and study design. Despite these differences, both stud-
ies support the utility of baseline total IgE as a predictive 
marker for treatment response.18 

Elevated disease activity, CRP, and D-dimer levels 
have been identified as strong predictors of poor or inad-
equate response to second-generation antihistamines, 
whereas findings regarding ESR and treatment response 
remain inconsistent.19,20 A previous study has shown a signif-
icant reduction in mean ESR values following omalizumab 
treatment (from 16.91 mm/h to 11.75 mm/h), suggesting 
a possible relationship between inflammation and clini-
cal improvement.21 Similarly, in our study, ESR levels were 
higher in the non-responder group and, although not mark-
edly elevated, were near the upper limit of the normal 
range. This finding suggests that a persistent inflammatory 
state may contribute to drug resistance and thus reduce 
the therapeutic response. Although the clinical signifi-
cance is limited, it highlights a possible novel link between 
inflammation and resistance that warrants further study.

Various studies have examined relapse after omal-
izumab treatment. One study showed that the relapse 

rate was 35% after two months in patients who discontin-
ued omalizumab, and the relapse group had higher total 
IgE levels at baseline, longer disease duration, and were 
more likely to have allergy-related diseases.22 In another 
study, the findings showed that patients with high initial 
UAS-7 scores and a slow reduction in symptoms were more 
likely to experience a quick recurrence of symptoms after 
being treated with omalizumab.23 Furthermore, the pres-
ence of angioedema, older age, and female sex were asso-
ciated with rapid relapse.24,25,26 Studies have demonstrated 
that levels of specific acute-phase proteins such as CRP and 
interleukin 6 (IL-6) in the blood are elevated in patients 
with severe CU compared to those with lesser symptoms of 
the disease.27,28 

The serum level of CRP has been suggested as a bio-
marker for measuring disease activity in CSU.29 A signifi-
cant decrease in CRP levels was observed with omalizumab 
treatment.30 Elevated levels of CRP in CSU may result from 
the activation of mast cells and the subsequent inflam-
matory response.28 In this study, baseline CRP levels were 
higher in patients with relapse after discontinuing omali-
zumab treatment. Although CRP blood levels are fluc-
tuating and non-specific biomarkers, they can provide 
information about possible underlying inflammation and 
disease relapse.

It has been known that autoimmune hypothyroidism 
has been linked to CSU.31 Guidelines suggest that anti-TPO 
should be included in the standard diagnostic evaluation 
for CSU.9 Additionally, a study revealed that approximately 
7% of patients with CSU have hypothyroidism, which is 
characterized by clinical features that are compatible with 
autoimmune CSU. In a recent study, it was found that low 
blood basophil count and no hypothyroidism (OR 3.65; 95% 
CI 0.78–16.95; p = 0.099) are prognostic factors for achiev-
ing control with a dosage of 300 mg every 4 weeks.32 

In this study, differences in CRP and TSH levels between 
the relapse and non-relapse groups were statistically sig-
nificant, suggesting a potential role of both inflammation 
and thyroid function in disease relapse during omalizumab 
therapy in patients with CSU. These findings underscore 
the importance of monitoring CRP and TSH levels to better 
predict and manage relapses in these patients.

Studies evaluate the timing of response to omali-
zumab treatment and compare patients with early and 
late responders. Different studies have defined different 
durations for early and late response. One study discov-
ered that certain patients exhibited a response (UAS7 ≤ 6) 
within one week of treatment, while others required up to 
24 weeks to respond. Furthermore, approximately half of 
the non-responders at week 12 demonstrated a response 
by week 24.12

In this study, anti-TG and ANA positivity were found to 
be significantly lower in early responding patients. Patients 
with CSU often show the presence of antithyroid autoanti-
bodies, as well as elevated levels of ANA in CSU.33 A high 
ratio of IgG-anti-TPO to total IgE was found to be a reli-
able biomarker indicating a poor response to omalizumab.34 
Patients with CSU exhibit an elevated risk of autoimmune 
disorders, including Hashimoto’s thyroiditis.33 In our study, 
the findings suggest that early response to omalizumab 
treatment in CSU is associated with lower levels of auto-
immune markers, specifically anti-TG and ANA positivity. 
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This could indicate that patients with a less pronounced 
autoimmune component may be more likely to exhibit a 
quicker improvement in disease symptoms. The significant 
reduction in UAS-7 scores within the first month for these 
patients highlights a potentially distinct biological profile 
that responds more promptly to omalizumab, emphasizing 
the importance of assessing autoimmune markers when 
predicting treatment outcomes. Post-hoc analysis showed 
that patients with low IgE levels, elevated BMI, poor illness 
control, and younger age were more predisposed to becom-
ing late responders.35 The study found strong connections 
between a positive Basophil Histamine Release Assay 
(BHRA) and Autologous Serum Skin Test (ASST), and the 
duration of symptom alleviation after using omalizumab, 
suggesting that a positive BHRA is predictive of a slow 
response.36 In addition, it was found that early responders 
had a high first dose of omalizumab (>300 mg), higher baso-
phil counts, total IgE levels above 798 kU/L, and a lower 
platelet-to-lymphocyte ratio.16 The mechanism of action 
underlying this differential response remains unidentified; 
yet, early responders exhibit a swift reduction in IgE and 
basophil FcεRI receptor levels.12 In our study involving a 
group of patients who received omalizumab treatment for 
a minimum of 6 months, we found no evidence to suggest 
that SIRI is a reliable indicator of treatment response. 

This study has several limitations. It utilized a retro-
spective cohort design, and none of the identified variables 
were prospectively assessed for sensitivity and specificity. 
The participants were recruited from a single university 
hospital, resulting in a limited sample size. Although some 
variability in UAS-7 scores was observed among patients, 
the analysis was based on their most recent scores. 
For future research, it is recommended that the UAS-7 
be evaluated according to response type in a larger and 
more diverse patient cohort to enhance the validity of the 
findings.

Conclusion

This retrospective study stated that omalizumab for 
patients with CSU proved to be effective. The baseline total 
IgE level of CSU patients may be an indicator of response 
to omalizumab, while ANA and anti-TG positivity are associ-
ated with a late response. Additionally, TSH and CRP were 
found to be associated with recurrence. Further research 
is therefore needed to identify more sensitive biomarkers.
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