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Abstract

Background: Omalizumab is a safe and effective treatment for antihistamine-refractory chronic spontaneous urticaria 
(CSU) but is insufficient in one-third of patients. For serious cases in which omalizumab is ineffective, cyclosporine or 
methotrexate may be preferred. Most drug trials in CSU have focused on omalizumab or cyclosporine monotherapy. 

Objectives: This retrospective study evaluated responses to monotherapy or combined therapy and real-life data on the 
effectiveness and safety of omalizumab in antihistamine-refractory CSU.

Methods: A total of 133 patients who received omalizumab due to antihistamine-refractory CSU were evaluated in 
terms of 7-day urticaria activity score, total IgE, anti-thyroid peroxidase, C-reactive protein, skin prick test with aeroal-
lergens and disease duration. Partial or nonresponders to omalizumab monotherapy were given antihistamine, omali-
zumab, cyclosporine, and methotrexate as combined or monotherapy.

Results: Ninety-eight (73.7%) of the 133 patients were female and the mean age was 40.7 ± 14.4 years; 70.6% of the pa-
tients received omalizumab monotherapy and the others received combined or non-omalizumab monotherapy. Omali-
zumab monotherapy was effective in 66.9% of the patients. Of those with complete response to omalizumab monother-
apy, 65.4% had early recurrence after discontinuing treatment. Treatment response was significantly better in patients 
who had high total IgE (p = 0.001). Patients with longer disease duration had significantly higher likelihood of early 
recurrence (p = 0.035). 

Conclusions: Omalizumab monotherapy was as effective in real life as in placebo-controlled trials. Omalizumab was 
well tolerated by all patients. Treatment responses were comparable in patients treated with combined therapy and 
those who received monotherapy.
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Introduction
Chronic spontaneous urticaria (CSU) is characterized by 

episodes of skin redness, swelling, and itching that last for 
more than 6 weeks. CSU can last for many years, with the av-
erage duration being 1–5 years, and affects between 0.5% and 
1% of the population.1 At present, second-generation antihis-
tamines (sgAH) and omalizumab (humanized anti-immuno-
globulin IgE) are widely used in the treatment of CSU. Anti-
histamines are the first choice of treatment because they are 
inexpensive, effective, and up to 4 doses can be taken per day. 

However, not all patients with CSU respond to antihistamine 
up-dosing. In a meta-analysis investigating responses to an-
tihistamine therapy in CSU, response rates were reported as 
38.6% at standard doses and 63.2% after up-dosing in pa-
tients who did not respond to standard dosage.2 For patients 
who respond to antihistamine up-dosing, omalizumab (300 
mg every 4 weeks, subcutaneous) is added to the treatment.3 
Although omalizumab has a favorable safety profile, it is re-
ported to be ineffective in one-third of patients treated with 
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Treatment response 
Treatment response was defined according to UAS7 and 

clinical findings. UAS7 of 0 was regarded as complete re-
sponse (CR); UAS7 of 1–6 as well-controlled response (WCR); 
UAS7 of 7–27 and/or less severe but persistent urticaria as 
partial response (PR), and UAS7 of 28–42 and/or no reduc-
tion in urticaria severity or continuing need for systemic 
glucocorticoids to suppress urticaria as nonresponse (NR). 
Patients with complete and well-controlled responses to omal-
izumab monotherapy were classified as responders, patients 
with partial response as partial responders, and those with no 
response as nonresponders. 

Treatment protocol
Patients with antihistamine-refractory CSU were started 

on 300 mg of omalizumab administered at 4-week intervals. 
Antihistamine was discontinued in patients with complete ur-
ticaria regression after starting omalizumab therapy. Patients 
whose urticaria recurred after cessation of antihistamine were 
again given up to 4 doses of antihistamine per day depending 
on their condition. 

For those who partially responded to regular omalizumab 
and up to 4 doses of sgAH per day, cyclosporine (2.5 mg/kg/
day)13 or methotrexate (15 mg/week,10,11 subcutaneous) was 
added to the treatment regimen. 

Omalizumab was discontinued if no response was seen af-
ter at least 3 months of omalizumab and sgAH therapy. 

Omalizumab dosing was increased to 300 mg at 2-week 
intervals in patients who responded to omalizumab but whose 
urticaria recurred before the following injection and in those 
who did not respond to treatment with omalizumab and anti-
histamine and cyclosporine or methotrexate.14 

Omalizumab therapy was discontinued after 24 weeks in 
patients who showed complete response and was reinitiated if 
urticaria recurred after discontinuation. 

Recurrence 
In patients who responded to omalizumab monotherapy, 

treatment was discontinued after 24 weeks. Early recurrence 
was defined as the reappearance of urticaria in these patients 
within 3 months of the last injection.

Adverse effects 
When collecting the study data, all patients were asked 

whether they experienced any problems related to the medi-
cation. Blood analyses (hepatitis markers, hemogram, kidney 
and liver function tests, blood lipids, magnesium) and blood 
pressure monitoring were done before introducing cyclospo-
rine or methotrexate and periodically during treatment. 

Statistical analysis
Continuous variables are reported as mean, standard de-

viation (SD), minimum, and maximum values. (or medians 
and interquartile ranges in case of serious deviations from 
normality). Categorical data are reported as frequency and 
percentage values. Variables were tested for normal data dis-
tribution using the Kolmogorov–Smirnov test. Considering 
clinical response and relapses, Student’s two-sample t-test or 

standard dosage.4 Due to the lower effectiveness and less fa-
vorable safety profiles of drugs other than omalizumab and 
antihistamines, the issue of how to treat nonresponders to 
omalizumab and sgAH is a subject of debate. The EAACI/
GA²LEN/EDF/WAO international guideline on CSU proposes 
a 4-tier treatment algorithm for the treatment of urticaria. Ac-
cording to this algorithm, the recommended first-line therapy 
is a single daily dose of sgAH, second-line therapy is up to 4 
doses/day of sgAG, third-line is sgAH and omalizumab, and 
fourth-line therapy is sgAH and cyclosporine. The guideline 
emphasizes that the efficacy of sulfasalazine, methotrexate, in-
terferon, plasmapheresis, phototherapy, intravenous immuno-
globulins, and other treatment options is backed by low-qual-
ity evidence.3

Although there are placebo-controlled studies showing 
that omalizumab is safe and effective for patients with antihis-
tamine-refractory CSU,5-7 there are very few real-life studies. 
There are also studies in the literature showing that cyclospo-
rine (3 mg/kg/day8 and 1-5 mg/kg/day9) is effective in patients 
with antihistamine-refractory CSU.8-9 However, adverse effects 
(hypertension, abnormal serum creatinine, gastrointestinal 
symptoms, headache, hirsutism, infection, paresthesia) occur 
in up to 57% of patients even at moderate doses, limiting the 
use of this drug in CSU.9 A few studies conducted with small 
case series suggest that methotrexate is safe and beneficial for 
antihistamine-refractory and steroid-dependent CSU.10,11 Re-
search on the efficacy and safety of drugs other than cyclospo-
rine and methotrexate in the treatment of CSU is very limited. 
In fact, nearly all drug trials in CSU have focused on omali-
zumab or cyclosporine monotherapy, and studies investigating 
responses to combined therapies in antihistamine-refractory 
CSU are rare.12 

The aim of this retrospective study was to determine re-
al-life data on the effectiveness and safety of monotherapy or 
combined therapy in antihistamine-refractory CSU in a large 
patient sample. 

Material and Methods
Patient selection

The study included 133 of 156 patients who received omal-
izumab for at least 3 months due to antihistamine-refractory 
CSU between October 2017 and May 2020. Of the 156 pa-
tients, 17 patients were excluded from the study because they 
continued their treatment at a different hospital after starting 
omalizumab and 6 patients were excluded because they did 
not adhere to scheduled treatment visits. Urticaria was eval-
uated and 7-day urticaria activity score (UAS7) was recorded 
monthly before each omalizumab injection. From the hospital 
records, data were collected regarding UAS7, laboratory analy-
ses including total immunoglobulin E (IgE), anti-thyroid per-
oxidase (anti-TPO), C-reactive protein (CRP), and hemogram 
results, skin prick test (SPT) with common aeroallergens, age 
at disease onset, and disease duration. Ethical approval was 
obtained from Near East University Ethics committee (Refer-
ence number YDU/2020/80-1126).
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Mann–Whitney nonparametric test was used as appropri-
ate for comparisons of continuous variables between groups. 
Multiple comparisons after significant Kruskal–Wallis test 
were performed with Dunn’s test and p values were adjusted 
according to Bonferroni correction. Associations between cat-
egorical variables were evaluated using Pearson’s chi-square or 
Fisher’s exact test. Nonparametric Brunner and Langer model 
(LD-F1F1-LD-F1) was used to test UAS7 score changes us-
ing a web-based software (R software, version 3.5.2, package: 
nparLD, R Foundation for Statistical Computing, Vienna, 
Austria; http://r-project.org). C-reactive protein (CRP) con-
centrations were dichotomized as > 5.0 and ≤ 5.0 mg/L and 
IgE concentrations15 as > 100 and ≤ 100 IU/ml for compari-
sons. SPT was considered positive if results indicated aeroal-
lergen sensitization.

Statistical significance was set at p < 0.05. Data were ana-
lyzed using IBM SPSS Statistics version 21.0 (IBM Corp., Ar-
monk, NY). In 4 (3.1%) of the 133 patients treated with omalizumab, 

the dose was increased to 600 mg due to inadequate control 
by the standard dose. Median duration of omalizumab ther-
apy was 6 (3–60) months. There were 89 responders (66.9%), 
29 partial responders (21.8%), and 15 nonresponders (11.3%). 
Adverse effects were observed in 5 patients (3.7%). Three 
patients reported pain at the injection site and 2 patients re-
ported upper extremity pain; no patients experienced adverse 
systemic effects requiring discontinuation of treatment. Of the 
patients who responded to omalizumab monotherapy, 65.4% 
experienced early recurrence after discontinuation of treat-
ment (Table 2). 

Results
A total of 133 patients with CSU treated with omalizum-

ab were included in the study. Of these, 73.7% were female. 
One-hundred thirty (97.7%) of the patients had CSU and the 
others had CSU presenting with angioedema without wheals. 
The patients’ mean age was 40.7 ± 14.4 (12–86) years. Of the 
patients who underwent SPT, 27 (40.9%) were sensitized to 
at least one of the common aeroallergens (grass, weeds, trees, 
mold, house dust mites). The blood analyses, and all demo-
graphic and clinical data of the patients are provided in detail 
in Table 1.

CRP (mg/L), n 58

High (> 5), n (%) 21 (36.2)

Median (range) 2.75 (0.03-55)

Anti-TPO (IU/ml), n 66

High (≥ 34), n (%) 17 (25.8)

Median (range) 14.15 (5-4339)

UAS7, n 129

Median (range) 42 (12-42)

Table 1. (Continued)

SD: Standard deviation, CSU: Chronic spontaneous urticaria, IgE: Immu-
noglobulin E, CRP: C-reactive protein, Anti-TPO: Anti-thyroid peroxidase, 
UAS7: 7-day urticaria activity score

Table 1. Demographic and clinical characteristics of study 
patients

Patients (n) 133

Age, years, mean ± SD (range) 40.7 ± 14.4 (12-86)

Female, n (%) 98 (73.7)

Diagnosis,

CSU, n (%) 130 (97.7)

CSU presenting with angioedema without 
wheals, n (%) 3 (2.3)

Age at onset, years, mean ± SD (range) 34.5 ± 13.7 (2-81)

Disease duration

Months, median (range) 6 (0.5-360)

> 1 year, n (%) 46 (34.6)

Concomitant angioedema, n (%) 92 (69.2)

Aeroallergen skin prick test, n 67

Positive, n (%) 27 (40.9)

Total IgE (IU/ml), n 109

High (> 100), n (%) 63 (57.8)

Median (range) 130 (0.8-2500)

Patients (n) 133

Dose, n (%)

300 mg, every 4 weeks 129 (96.9)

300 mg, every 2 weeks 4 (3.1)

Treatment duration, months, median (range) 6 (3-60)

Treatment response, n (%)

CR 74 (55.6)

WCR 15 (11.3)

PR 29 (21.8)

NR 15 (11.3)

Early recurrence, n (%) 51 (65.4)

Adverse effects, n (%) 5 (3.7)

UAS7, n 129

Initial, median (range) 42 (12-42)

Final, median (range) 0.000 (0.00-42)

Initial vs. final, P value P < 0.001

Table 2. Results of omalizumab monotherapy

CR: Complete response, WCR: Well-controlled response, PR: Partial response, 
NR: Nonresponse, UAS7: 7-day urticaria activity score
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Comparison of demographic, clinical, and laboratory pa-
rameters of responders (n = 89), partial responders (n = 29), 
and nonresponders (n = 15) to omalizumab monotherapy 
showed that total IgE level was significantly higher in the re-
sponder group compared to the non-responder group (p = 
0.001). The proportion of patients with elevated anti-TPO was 
significantly higher in the nonresponder group compared to 
the responder group (p = 0.025). Similarly, median anti-TPO 
level was higher in the non-responder group compared to the 
responder group, but the difference was not statistically signif-
icant (p = 0.079) (Table 3). 

Median disease duration time was 5 (2-108) months for 
patients with early recurrence after omalizumab discontin-
uation (n = 51) compared to 12 (0.5-360) months for those 
without early recurrence (n = 27) (p = 0.035) (Table 4). In 
addition, the rate of early relapse was higher among patients 
with disease duration longer than 1 year compared to those 
with disease duration of less than 1 year (81.5% vs. 56.9%, p 
= 0.030). The rate of positive skin prick test for aeroallergens 
was significantly higher among patients who did not have ear-
ly recurrence (p = 0.047) (Table 4). 

Patients (n) Responders (89) Partial responders (29) Nonresponders (15) P value 

Age, years, Mean ± SD (range) 40.6 ± 14.6 (12-86) 40 ± 14.4 (18-74) 42.5 ± 13.4 (24-66) 0.856

Female, n (%) 64 (71.9) 22 (75.9) 12 (802) 0.770

Age at onset, years, Mean ± SD (range) 33.6 ± 13.5 (2-81) 34.9 ± 14.4 (16-73) 38.8 ± 13.1 (20-61) 0.468

Disease duration, months, Median (range) 6 (0.5-360) 7 (1-108) 5 (1.5-120) 0.639

Disease duration, > 1 year, n (% ) 34 (73.9) 8 (17.4) 4 (8.7) 0.459

Concomitant angioedema, n (%) 59 (66.3) 21 (72.4) 12 (80) 0.518

SPT positivity with aeroallergens, n (%) 25 (49) 3 (23.1) 0 (0) 0.089

Total IgE (IU/ml)

High (> 100), n (%) 49 (69)* 11 (47.8) 3 (20)* 0.001

Median (range) 142 (1.5-1575)* 90 (0.8-2500) 10 (2-1283)* 0.001

CRP (mg/L)

High (> 5), n (%) 14 (35) 2 (20) 5 (62.5) 0.169

Median (range) 2.55 (0.03-55) 1.95 (0.1-8.9) 5.5 (0.5-33) 0.228

Anti-TPO (IU/ml)

High (≥ 34), n (%) 7 (17.1)* 4 (26.7) 6 (60)* 0.025

Median (range) 13.8 (5-4339) 13.8 (6.8-439) 53.7 (5.1-160.2) 0.079

UAS7, initial, median (range) 42 (12-42) 42 (13-42) 42 (28-42) 0.094

Table 3. Characteristics of responders, partial responders, and nonresponders to omalizumab monotherapy

SD: Standard deviation, IgE: Immunoglobulin E, CRP: C-reactive protein, Anti-TPO: Anti-thyroid peroxidase, UAS7: 7-day urticaria activity score, SPT: Skin 
prick test 
* Indicates groups with statistically significant difference in pairwise comparisons

Table 4. Characteristics of patients with and without early relapse

Patients (n) No early recurrence (27) Early recurrence (51) P value

Age, years, mean ± SD (range) 37.9 ± 17.2 (12-86) 41.7 ± 12.1 (22-84) 0.209

Female, n (%) 20 (74.1) 40 (78.4) 0.664

Age at onset, years, mean ± SD (range) 30.2 ± 16 (2-73) 35 ± 11.5 (16-81) 0.196

Disease duration, months, mean ± SD (range) 5 (2-108) 12 (0.5-360) 0.035

Concomitant angioedema, n (%) 19 (70.4) 36 (70.6) 0.984

SPT positivity with aeroallergens, n (%) 10 (66.7) 9 (32.1) 0.047

Total IgE (IU/ml)

High (> 100), n (%) 13 (61.9) 23 (59) 0.825

Median (range) 132 (11-1000) 141 (1.5-1383) 0.757
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Patients (n) No early recurrence (27) Early recurrence (51) P value

CRP (mg/L)

High (> 5), n (%) 3 (50) 3 (18.8) 0.143

Median (range) 4 (0.1-34) 2.4 (0.03-22.35) 0.606

Anti-TPO (IU/ml)

High (≥ 34), n (%) 1 (14.3) 5 (25) 0.557

Median (range) 11.4 (10.7-94.1) 15.5 (6.3-4339) 0.097

UAS7, initial, median (range) 39 (13-42) 42 (13-42) 0.169

Table 4. (Continued)

SD: Standard deviation, IgE: Immunoglobulin E, CRP: C-reactive protein, Anti-TPO: Anti-thyroid peroxidase, UAS7: 7-day urticaria activity score, SPT: Skin 
prick test

Seven of 44 patients who showed partial response or non-
response to omalizumab monotherapy refused treatment 
with cyclosporine or methotrexate due to the potential ad-
verse effects. Omalizumab, sgAH, cyclosporine, and meth-
otrexate were given as combined therapy or monotherapy to 
the remaining 37 patients. Thirty-two patients received com-
bined therapy, 4 received cyclosporine monotherapy and 1 
received methotrexate monotherapy. Of the 32 patients who 
received combined therapy, 29 (90.6%) were given sgAH and 
28 (87.5%) were given omalizumab. Omalizumab dose was in-
creased to 600 mg/month in 4 (14.2%) of 28 patients due to 
nonresponse. 

Evaluated overall, of the 126 patients who continued 
treatment, 89 (70.6%) received omalizumab monotherapy, 
32 (25.4%) received combined therapy, 4 (3.2%) received cy-
closporine monotherapy, and 1 (0.8%) received methotrexate 
monotherapy. A total of 121 (96%) of the 126 sgAH-refrac-
tory patients were responsive to combined or monotherapy 
(Table 5). Initial median UAS7 was 42 (12-42) in the mono-
therapy group and 42 (13-42) in the combined therapy group, 
while final median UAS7 values were 0 (0-6) and 0.5 (0-42), 
respectively. Although there was no difference in initial mea-
surements between the monotherapy and combined therapy 
groups (p = 0.909), the change between initial and final UAS7 
measurements was greater in the monotherapy group com-
pared to the combined therapy group (interaction effect, p = 
0.014). However, amount of the change did not differ statis-
tically between the groups (p = 0.124). Of 12 patients start-
ed on cyclosporine, only 6 were able to continue; 3 patients 
(25%) discontinued cyclosporine therapy due to nonresponse 
and 5 (41.7%) due to adverse effects. Adverse effects observed 
in patients using cyclosporine included elevated blood pres-
sure in 3 patients, hirsutism in 1, hyperlipidemia in 1, and 
gingival hypertrophy in 3 patients. Nine patients were started 
on methotrexate. All patients received methotrexate at a dose 
of 15 mg/week. Of these, methotrexate was ineffective in 2 pa-
tients (22.2%). Seven (77.7%) of the patients continued using 
methotrexate, while the others discontinued it due to ineffec-
tiveness and/or adverse effects. Slight elevation in liver func-
tion tests was observed in 1 patient (11.1%). Details of the 
patients’ cyclosporine and methotrexate therapy are provided 
in Table 5.

Table 5. Treatment distribution and responses in all pa-
tients 

Patients, n 126 

Treatment distribution, n (%)

Omalizumab 89 (70.6)

Omalizumab + sgAH (1 tablet/day) 8 (6.3)

Omalizumab + sgAH (≥ 2 tablets/day) 16 (12.7)

Omalizumab + cyclosporine 1 (0.8)

Omalizumab + methotrexate 2 (1.6)

Omalizumab + sgAH (≥ 2 tabets/day) + meth-
otrexate 1 (0.8)

Cyclosporine + sgAH (≥ 2 tablets/day) 1 (0.8)

Methotrexate + sgAH (≥ 2 tablets/day) 3 (2.4)

Cyclosporine 4 (3.2)

Methotrexate  1 (0.8)

Treatment response, n (%)

CR 98 (77.8)

WCR 23 (18.3)

PR 4 (3.2)

NR 1 (0.8)

Omalizumab therapy

Treatment duration, months, median (range) 6 (3-60)

Dose, n (%)

300 mg, every 4 weeks 118 (93.7)

300 mg, every 2 weeks 8 (6.3)

Cycloporine therapy

Patients, n 12 

Patients who continued treatment, n (%) 6 (50) 

Treatment duration, months, median (range) 6.5 (2-15)

Nonresponders, n (%) 3 (25)

Adverse effects, n (%) 5 (41.6)
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Discussion
As omalizumab is increasingly used in the treatment of 

CSU, there has been a corresponding increase in real-life stud-
ies of its efficacy and safety in recent years. However, most of 
these studies have involved small patient groups. There are 
very few real-life studies conducted with large patient samples 
(> 100).4,16-18 Unlike other studies, ours is the first to investi-
gate the effectiveness and safety of omalizumab monotherapy 
and combined therapy for the treatment of sgAH-refractory 
CSU in a large patient group (n = 133).

In placebo-controlled phase III trials, 300 mg omalizumab 
every 4 weeks was reported to reduce UAS7 to 0 in 43–48% 
of patients and to ≤ 6 in 56–66% of patients.5-7 In these study 
groups, suspected drug-related adverse effects were observed 
in up to 17.3% of patients, though no significant difference 
in adverse effects was detected between the placebo and 
treatment groups. Common adverse effects included nausea, 

Table 5. (Continued)

Methotrexate therapy

Patients, n 9

Patients who continued treatment, n (%) 7 (77.7)

Treatment duration, months, median (range) 5 (1.5-7.5)

Nonresponders, n (%) 2 (22.2)

Adverse effects, n (%) 1 (11.1)

UAS7, n 123

Initial, median (range) 42 (12-42)

Final, median (range) 0.0000 (0.00-42)

Initial vs. final, P value P < 0.001

sgAH: Second-generation antihistamine, CR: Complete response, WCR: 
Well-controlled response, PR: Partial response, NR: Nonresponse, UAS7: 
7-day urticaria activity score.

Table 6. Comparison of retrospective and prospective studies of omalizumab monotherapy 

Study 
Patient 

number, 
n

Omalizumab 
dose, mg/4 

weeks

Responders, 
%

Partial 
responders, 

%

Nonresponders, 
%

Adverse 
event 

rate, % 
Reported adverse events 

*Present study 133 300 (n: 129)
600 (n: 4) 66.9 21.8 11.3 3.7 Injection site and upper extremity pain

*Ghazanfar at al.16 137 300 67 22  10 14

Suspicious allergic reactions, gastro-
intestinal symptoms, injection site 
reactions, headache, weakness, fatigue, 
and arthritis

*Salman et al.17 106 300 (n: 103)
150 (n: 3) 80.2 9.4 10.4 6.6 Urticaria activation, hair loss, anxiety, 

bronchospasm, and headache

**Ghazanfar at al.18 84 300 41.9 - - 12.8 Weight loss, arthralgia, palpitations, 
headache, and fatigue

**Bérard at al.4 124 300 67.7 - - 36.8 Headache, weakness, arthralgia, 
weight gain, alopecia, and nausea.

*Marzano at al.24 470 300 70.2 20.2 9.6 - -

*Retrospective study, **Prospective study.  

nasopharyngitis, cough, sinusitis, headache, back pain, and fa-
tigue. Omalizumab monotherapy response rates in the pres-
ent study were higher compared to those reported in place-
bo-controlled trials (UAS7 = 0: 55.6% vs. 43–48%; UAS7 ≤ 6: 
66.9% vs. 56–66%) and the rate of adverse effects was much 
lower (3.7% vs. 17.3%).5-7 

In a retrospective study investigating the effectiveness and 
safety of omalizumab, 67% of 137 patients with CSU were 
evaluated as responders, 22% as partial responders, and 10% 
as nonresponders. Systemic adverse events (suspicious allergic 
reactions, gastrointestinal symptoms, injection site reactions, 
headache, weakness, fatigue, and arthritis) were observed in 
14% of patients.16 The treatment responses observed in that 
study were very similar to the omalizumab monotherapy re-
sponses seen in the present study, but the rate of adverse ef-
fects was much higher (Table 6). In another dual-center ret-
rospective omalizumab trial involving 106 patients with CSU, 
CR was reported in 47.2%, WCR in 33%, PR in 9.4%, and 
NR in 10.4% of the patients. Adverse effects were observed 
in 6.6% of patients.17 Compared to our study, that study had 
a lower CR rate (47.2% vs. 55.6%), higher WCR rate (33% 
vs. 11.3%), and similar NR rate (10.4% vs. 11.3%), while the 
prevalence of adverse events was higher (Table 6). 

In a prospective omalizumab efficacy study completed 
by 84 of the 117 enrolled patients, 41.9% of the patients re-
sponded to treatment (UAS7 ≤ 6) and 12.8% reported adverse 
effects.18 The most common adverse effects were weight loss, 
arthralgia, palpitations, headache, and fatigue. No significant 
relationship between treatment response and the presence of 
angioedema, total IgE, or CRP was observed in that study. 
Compared to our study, the efficacy of omalizumab was low-
er while the rate of adverse effects was higher (Table 6). In 
another prospective phase IV open-label trial of omalizumab 
efficacy and safety completed by 124 of 136 enrolled patients, 
the treatment response rate (UAS7 ≤ 6) was 67.7%.4 However, 
adverse effects associated with omalizumab were observed in 
36.8% of patients. Although the rate of treatment response to 
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omalizumab in that trial was very close to our results with 
omalizumab monotherapy, the reported rate of adverse effects 
was much higher (Table 6).

The inefficacy of omalizumab monotherapy in approxi-
mately one-third of patients with CSU4 and the recurrence of 
urticaria after treatment discontinuation in omalizumab re-
sponders have prompted researchers to identify clinical and 
laboratory parameters that may be associated with treatment 
response and recurrence. While the results of some studies 
indicated that there was no significant relationship between 
angioedema and treatment response,4,18 another study suggest-
ed that angioedema may be a negative predictor of treatment 
response.19 Two studies suggested that patients with high total 
IgE levels may respond better to treatment20,21 and one study 
indicated that high CRP level was associated with poorer 
treatment response,22 whereas no significant relationship be-
tween treatment response and IgE or CRP levels was observed 
in another study.18 One study suggested that the likelihood of 
recurrence after treatment discontinuation was higher among 
patients with high total IgE level.23 These contradictory results 
may be related to the patient groups being too small or highly 
variable in number (n = 40–137). Prediction studies includ-
ing large patient groups are needed to obtain reliable results. 
A multicenter retrospective omalizumab study including 470 
patients investigated several possible predictors of treatment 
response and recurrence (D-dimer, disease duration, UAS7, 
total IgE level, anti-TPO positivity). In this study, 70.2% of the 
patients were omalizumab responders, 20.2% were partial re-
sponders, and 9.6% were nonresponders. Urticaria recurred in 
66.3% of patients within the first 3 months after treatment dis-
continuation. It was shown that treatment response was better 
in patients with high total IgE level and that recurrence was 
more likely in patients with longer disease duration.24 These 
findings are very similar to our results in terms of treatment 
responses to omalizumab, recurrence rate (66.3% vs. 65.4%), 
and predictor analysis (Table 6). Both studies demonstrated 
that total IgE level may be a predictor of treatment response 
and that pre-treatment disease duration may be a predictor 
of disease recurrence. A distinguishing feature of our study is 
our analysis of the influence of CRP, aeroallergen SPT posi-
tivity, and presence of angioedema on omalizumab treatment 
response and urticaria recurrence after discontinuation. CRP 
level, aeroallergen SPT positivity, and angioedema were not 
significantly associated with treatment response and urticaria 
recurrence in our study. Patients with high anti-TPO showed 
significantly poorer treatment response (p = 0.025) and early 
recurrence was less common among patients with skin prick 
test positivity for aeroallergens (p = 0.047). These new data 
should be confirmed in studies with larger patient samples. 

In our study, 37 patients who were classified as partial 
responders or nonresponders to omalizumab were treat-
ed with omalizumab, sgAH, cyclosporine, and methotrexate 
as combined therapy or monotherapy. The drugs used most 
commonly in combined therapy were sgAH and omalizum-
ab (90.6% and 87.5%, respectively). Half of the patients who 
started cyclosporine were unable to continue because it was 
not effective and/or caused severe adverse effects. Cyclospo-
rine was ineffective in 25% of patients, and despite using a low 
dose (2.5 mg/kg/day), treatment was discontinued in 41.6% of 

patients due to severe adverse effects. The high rate of cyclo-
sporine-related adverse effects observed (elevated blood pres-
sure, hirsutism, hyperlipidemia, gingival hypertrophy) in our 
study was similar to rates reported in other clinical studies. In 
another study investigating the efficacy of cyclosporine in the 
treatment of CSU (n = 120), treatment was discontinued in 
16.5% of patients due to adverse effects (abdominal pain and/
or diarrhea, peripheral neuropathy, or severe headache).8 In a 
review of the effectiveness of cyclosporine in chronic urticar-
ia, adverse effects (hypertension, abnormal serum creatinine, 
gastrointestinal symptoms, headache, hirsutism, infection, 
paresthesia) were reported in 57% of patients receiving mod-
erate-dose cyclosporine.9 Although the EAACI/GA²LEN/EDF/
WAO guideline3 for CSU recommends cyclosporine as the 
first option in patients who are nonresponsive to omalizumab, 
its use in this area is limited to a great extent by severe adverse 
effects and the risk for lymphoproliferative disease with long-
term use.25 Despite a few promising retrospective studies con-
ducted in small series that suggest methotrexate is beneficial 
and safe in CSU,10,11 methotrexate had no benefit compared to 
a placebo according to a meta-analysis that included 104 pa-
tients in 2 placebo-controlled studies investigating the effec-
tiveness of methotrexate added to antihistamine in antihista-
mine-resistant CSU.26 In contrast to this meta-analysis, in our 
study we observed that the addition of methotrexate benefited 
a large proportion (77.7%) of patients who did not respond 
to combined therapy (Table 5). Safety profiles were similar in 
both studies; methotrexate was well tolerated by patients and 
there were no life-threatening systemic reactions. The most 
common adverse reactions in both studies were slight increase 
in liver function tests, nausea, and vomiting. According to our 
results, using methotrexate as an add-on therapy, in combina-
tion with antihistamine, or as monotherapy may be beneficial 
in cases of CSU resistant to combined therapies. Although in 
our study the efficacy appeared similar in those who tolerat-
ed cyclosporine and methotrexate as mono or combination 
therapy (75% vs. 79.8%, respectively), patients who received 
cyclosporine had a higher rate of adverse effects (41.7% vs. 
11.1%, respectively) and subsequent discontinuation (50% vs. 
20.3%, respectively) and reported more serious adverse events 
than patients treated with methotrexate (Table 5). 

Studies investigating responses to combined therapy for 
CSU are vanishingly rare. In one clinical trial, 21 patients with 
CSU who were nonresponsive to omalizumab (300 mg/ev-
ery 4 weeks) and cyclosporine (3 mg/kg/day) were given the 
drugs in combination. Treatment response (UAS7 < 6) was re-
ported in 76.1% of the patients after 4 months of treatment 
and there was no increase in adverse effects associated with 
combined use of the drugs.12 

On evaluation of the overall treatment distribution in 
the 126 patients examined in our study, it was observed that 
70.6% of patients received omalizumab monotherapy, 25.4% 
received combined therapy, and 4% received monotherapy 
with cyclosporine or methotrexate. According to our results, 
96% of the 126 patients who received combined therapy or 
monotherapy responded to treatment. Treatment responses 
were comparable in patients treated with monotherapy and 
those that received combined therapy. 
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Limitations of this study are the small number of patients 
taking cyclosporine and methotrexate and the lack of com-
plete laboratory data for each patient. 

In conclusion, our findings indicate that omalizum-
ab monotherapy is at least as effective in real life as in pla-
cebo-controlled trials. Patients with high total IgE level may 
respond better to omalizumab. Although omalizumab mono-
therapy was effective in 66.9% of patients, a treatment period 
of 6 months was insufficient for two-thirds of those patients. 
Continuing omalizumab treatment for longer than 6 months 
may reduce the risk of recurrence after treatment discontinua-
tion in patients with longer disease duration (> 1 year in par-
ticular). In patients with partial response to omalizumab and 
sgAH therapy, adding methotrexate or cyclosporine to the ex-
isting treatment regimen may be more beneficial than discon-
tinuing omalizumab. Methotrexate appears to be a good alter-
native to cyclosporine in patients who show nonresponse or 
partial response to omalizumab and antihistamine up-dosing 
therapy. 
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