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Abstract 

Background: Omalizumab is an effective and well-tolerated treatment for chronic 

spontaneous urticaria (CSU). Markers and predictors of response are largely unknown, but 

needed to optimize omalizumab treatment. Omalizumab targets IgE, and IgE levels may be 

linked to the effects of treatment. We evaluated if response rates to treatment with 

omalizumab in patients with CSU are linked to their baseline IgE levels, their IgE levels after 

omalizumab treatment, and the ratio of on treatment IgE and baseline IgE levels. 

Methods: CSU patients (n=113) were treated with omalizumab 300 mg/4 weeks for 12 

weeks, when their treatment responses, i.e. no, partial, or complete response, were assessed 

by use of the urticaria activity score, physician and patient visual analog scale, and treatment 
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effectiveness score. Total IgE levels were measured before treatment (bIgE) with 

omalizumab and 4 weeks thereafter (w4IgE). 

Results: Non-responders to omalizumab had significantly lower bIgE levels (17.9IU/ml, 

17.0-55.0IU/ml) than partial responders (82.0IU/ml, 46.2-126.5IU/ml, p=0.008) and 

complete responders (73.7IU/ml, 19.45-153.8IU/ml, p=0.032). Non-responders also had 

lower w4IgE levels and lower ratios of w4IgE/bIgE levels than partial and complete 

responders (p<0.001). Non-response to omalizumab was best predicted by patients’ 

w4IgE/bIgE ratios, significantly better than by bIgE levels (p=0.016). 

Conclusions: In CSU, total IgE levels and their change predict the response to treatment with 

omalizumab. The assessment of pre- and post-treatment IgE levels and their ratio may help to 

improve the management of CSU in patients who require omalizumab treatment. 

 

Abbreviations used 

CSU: Chronic spontaneous urticaria 

UAS: Urticaria activity score 

VAS: Visual analog scale 

IgE: Immunoglobulin E 

sgAH: Second generation H1 antihistamines 

TES: Treatment effectiveness score  

SD: Standard deviation 

IQR: Interquartile range 
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ROC: Receiver-operator characteristic  

AUC: Area under the curve  

ASST: Autologous serum skin test 

bIgE: Baseline total IgE levels  

w4IgE: Total IgE levels after 4 weeks  

 

Keywords: Chronic spontaneous urticaria, Baseline IgE, Post-treatment IgE, Omalizumab, 

Response 

 

Introduction 

Chronic spontaneous urticaria (CSU), formerly also referred to as chronic idiopathic urticaria 

(CIU), is defined as the spontaneous occurrence of wheals and/or angioedema for six or more 

weeks (1). Currently, more than 50 million people suffer from CSU, especially its negative 

effects on quality of life and sleep, school and work performance, as well as daily life 

activities and social relationships (2-4). 

Omalizumab, a humanized monoclonal anti-IgE antibody, is an effective and well-tolerated 

treatment for patients with CSU (5), for which the European Medicines Agency and the US 

Food and Drug Administration granted marketing authorization in 2014 (6, 7). 

Defining and better characterizing the response to omalizumab as well as predictors and 

markers of response to omalizumab will improve the management of patients with CSU. As 

of now, many questions are still open regarding omalizumab treatment including what 

predicts the response. Recently, Deza and coworkers reported that CSU patients with a 

positive autologous serum test (ASST) are less likely to respond to omalizumab than those 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

with a negative ASST (8). In line with this, Palacios and et al. had previously reported that 

CSU patients, who exhibit basophil-activating serum activity, are less likely to show 

complete response to omalizumab (9). In addition, Gericke and et al. showed that CSU 

patients with basophil-activating serum activity experience slower responses to omalizumab 

treatment than those without (10). However, ASST responses and basophil-activating serum 

activity are not routinely assessed in most CSU patients and the latter test is not widely 

available. 
 

Omalizumab exerts its effects in CSU by lowering free IgE levels, reducing mast cell and 

basophil activation, and down regulating the high affinity IgE receptor, FceRI, in the skin 

(11). IgE is held to importantly contribute to the pathogenesis of CSU for many reasons. For 

example, 1) CSU patients exhibit increased levels of IgE (12), 2) some CSU patients exhibit 

mast cell-activating autoantibodies against FceRI, and FceRI expression is regulated by IgE 

(13-15), 3) many CSU patients express IgE to autoantigens, and this IgE can activate mast 

cells to release histamine (16-18). Because of this, clinical responses to omalizumab may be 

importantly linked to the levels of IgE in patients with CSU and to how omalizumab binds 

IgE in these patients.  

Omalizumab treatment results in a fast reduction of free IgE, whereas total IgE levels 

increase, 2 - 11 fold, as assessed by conventional IgE measurement methods (19, 20). This 

increase in total IgE levels is explained by the fact that total serum IgE in omalizumab-treated 

patients consists of free IgE, i.e. IgE that is not bound by omalizumab, and IgE/omalizumab 

complexes that have a longer half life than free IgE. Conventional IgE assays measure both, 

free and omalizumab-complexed IgE (19-22). 
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Here, we hypothesized that CSU patients, who do not respond to omalizumab, have IgE 

levels that are lower and show less increase after start of treatment as compared to CSU 

patients who respond to omalizumab. To test this hypothesis, we measured total IgE levels of 

CSU patients before and after the initiation of omalizumab therapy and then compared those 

patients who responded to those who did not for differences in their baseline IgE levels, their 

IgE levels at week four of treatment, as well as their week 4/baseline ratios of total IgE. 

 

Methods 

Patients 

In this prospective study, we evaluated the clinical and laboratory findings of 113 patients, 

whose IgE levels were measured before and during omalizumab treatment. 83 of the patients 

included in this study were previously investigated for their response to omalizumab 

treatment and relapse after discontinuation of treatment (23). Patients were predominantly 

female (65.5 %), had an average disease duration of 40 (14-120) months, and frequently 

(61.1%) had angioedema in addition to their wheals (Table 1).  

Diagnosis of CSU was based on patient history and the presence of clinical signs and 

symptoms. Urticarial vasculitis was ruled out by a skin biopsy in those patients who had 

wheals that lasted for more than 24 hours. We included only CSU patients resistant to 

standard first line treatments, i.e. all patients were refractory to standard dosed and up to four-

fold dosed sgAH treatment, and all had a UAS of 3 or more (see below). Some patients had 

treatments other than antihistamines before inclusion in this study. We did not include 

patients who exclusively had angioedema. 
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Treatment and evaluation of responses to omalizumab 

Patients were treated with omalizumab 300 mg every 4 weeks for 12 weeks, and they were 

instructed to continue their daily treatment with an up to four-fold dosed sgAH for the first 

four weeks. Patients were assessed for their clinical response at the end of week 12 after the 

start of omalizumab treatment.  

At baseline, i.e. before the first omalizumab treatment, we assessed demographic features 

including age, gender, and duration of disease, previous treatments, thyroid autoantibodies 

and the presence of angioedema. At baseline and during visits at the end of the 4
th 

week, 8
th 

week and 12
th 

week of treatment, we determined disease activity by the use of the urticaria 

activity score (UAS), which is the sum score of the daily subscore values for numbers of 

wheals (no wheals=0 points, 1-20 wheals=1 point, 21 - 50 wheals=2 points, >50 wheals=3 

points) and the intensity of itch (no itch=0 points, mild itch=1 point, moderate itch=2 points, 

severe itch=3 points) (24, 25). In this study, the UAS was used retrospectively, i.e. patients 

were asked during the study visits to estimate their average urticaria activity (wheal numbers 

and pruritus intensity per day) in the last four weeks. At baseline and at each follow up visit, 

we also assessed treatment responses by use of a visual analog scale (VAS) and a treatment 

effectiveness score (TES), used by both, patients (patVAS, patTES) and physicians 

(physVAS, physTES). VAS is a 10-cm scale used to determine the overall severity of 

symptoms in the previous month, where 0 corresponds to no symptoms and 10 indicates 

maximum symptoms (26,27). The TES measures treatment effectiveness on a scale from 0 to 

10: The higher the score, the more effective the treatment (27). 

Based on UAS and physVAS assessments, patients were designated, 12 weeks after the start 

of omalizumab treatment, as non-responders (NR), partial responders (PR) or complete 

responders (CR) based on the following criteria: Non-responders showed no reduction in 
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UAS or physVAS or had severe exacerbations of their symptoms after omalizumab 

injections. Partial responders showed reduced disease activity in response to omalizumab 

treatment, but not complete remission (UAS or physVAS reduction ≥ 1). Complete 

responders showed complete remission (UAS and physVAS of 0). 

Measurements of IgE 

Total IgE levels were measured by quantitative nephelometric analysis (BN™ II System, 

Siemens, Germany), a standard, conventional technique widely used in clinical laboratories 

that detects both, free and omalizumab-bound IgE. Measurements were done before treatment 

(bIgE) and at the end of the fourth week, before the second omalizumab injection (w4IgE). 

Patients with IgE levels that exceeded the upper assessment limit (1100 IU/ml) were 

excluded from further analyses (n=17). w4IgE/bIgE ratios were calculated and subjected to 

ROC analyses to define a cut off point. ROC analyses were also used to define cut-off points 

of bIgE and w4IgE. Based on these results, patients were categorized into two groups, group 

1 in which IgE levels increased by <2 (n=19) and group 2, in which IgE ratio increased by ≥2 

(n = 77). These two groups were compared for responder rates, stratified by bIgE levels. 

Statistical Analysis 

Parametric variables are presented as means and standard deviations, non-parametric 

variables are presented as medians and interquartile ranges (lower and upper quartiles). The 

Kolmogorov Smirnov test and histogram analyses were used to determine whether 

continuous variables were normally distributed. Levene’s test was used for the evaluation of 

homogeneity of variances. Number of cases and percentages were used for categorical 

variables. Two independent groups of parametric variables were compared using Student’s t 

test. For non-parametric variables, the Mann Whitney U test was administered. ANOVA and 
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Kruskal Wallis was used for comparing three groups of parametric variables and non-

parametric variables, respectively. Post-test corrected for multiple comparisons was used if 

Kruskal Wallis test was significant. Categorical data were analyzed by Chi-square or Fisher’s 

exact test, where applicable. Friedman test with Wilcoxon signed rank test as a post-test were 

used to evaluate differences between clinical variables across time (i.e. UAS, VAS scores, 

TES scores and IgE). Receiver-operator characteristic (ROC) curves were generated to assess 

pre-treatment and post-treatment total IgE levels and IgE ratio of post-treatment/pre-

treatment IgE levels. The area under the curve (AUC) of the ROC value was calculated for 

the response evaluation of omalizumab treatment. When a significant cut-off value was 

observed, the sensitivity, specificity, positive predictive value (PPV), negative predictive 

value (NPV) and positive and negative likelihood ratios (PLR, NLR) were presented. The 

calculated proportions of sensitivity, specificity and negative and positive predictive values 

were then compared using the two-sample test of proportions. The applied test of proportions 

was based on the prtesti command in the Stata software version 11 (STATA Corp LP, 

College Station, Texas, United States). EasyROC (ver. 1.3) was used for ROC curve analysis 

to compare the AUC’s (bIgE, w4IgE and the ratio of w4IgE/bIgE) (28). A p value of less 

than 0.05 was considered to indicate statistical significance. 

 

Results 

Most CSU patients benefit from omalizumab treatment  

In line with all prior studies and our previous findings from the analyses of a subgroup of the 

patients investigated here (23) omalizumab significantly reduced CSU activityas early as one 

month after the initiation of omalizumab treatment (Fig. 1). Most CSU patients benefitted 

from treatment: At the end of week 12 of treatment, 43 patients (38.1%) showed complete 
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response (CR), 55 (48.6%) showed partial response (PR), and fifteen patients (13.3%) 

showed no response (NR, Table 1). Angioedema and high disease activity were more 

common in the NR group (Table 1). 

 

Non-responders to omalizumab have low baseline total IgE levels 

Serum levels of baseline IgE (bIgE) were markedly lower in the NR group (17.9 IU/ml, 17.0-

55.0 IU/ml) than in the PR (82.0 IU/ml, 46.2-126.5 IU/ml, p=0.008) and the CR group (73.7 

IU/ml, 19.5-153.8 IU/ml, p=0.032, Table 2). Total bIgE levels were weakly correlated with 

the improvement of CSU at week 12 of treatment as assessed by UAS (r=-0.209, p=0.041), 

but not PhysVAS, PatVAS, PhysTES,or PatTES (Table 3). 

 

After 4 weeks of omalizumab treatment, non-responders have lower total IgE levels than 

responders 

Total IgE levels at week 4 of treatment were also lower in NR (17.9 IU/ml, 17.4-86.2 IU/ml) 

than in PR and CR (PR: 298.0 IU/ml, 205.8-543.5 IU/ml, p<0.001; CR: 290.5 IU/ml, 121.5-

637.5 IU/ml, p<0.001, Table 2). Total w4IgE levels were significantly correlated with 

changes in UAS (r=-0.300, p=0.003), PhysVAS (r=-0.272, p=0.007), and PatVAS (r=-0.272, 

p=0.007), but not PhysTES or PatTES (Table 3). 
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Increases in IgE levels in response to omalizumab treatment are lower in non responders 

than in responders 

Within the first 4 weeks of treatment, total IgE levels increased significantly in PR and CR 

patients (PR: +305%, p<0.001; CR: +286%, p<0.001), but not in NR patients (+0.3%, NS), 

Table 4). Week 4 over baseline IgE (w4IgE:bIgE) ratios were significantly correlated with 

the reduction of disease activity as assessed by all measures except for PatTES (Table 3). In 

other words, the higher the increase in total IgE at week 4, the higher the reduction of disease 

activity at week 12 of omalizumab treatment. 

 

The change of IgE from basline to week 4 of omalizumab treatment is the best predictor of 

response 

As determined by ROC analyses (area under the curve), the w4IgE:bIgE ratio is the best 

predictor of response to omalizumab, followed by absolute levels of IgE at week 4 of 

treatment and baseline levels of IgE (Figure 2, Table 4). In comparison, the w4IgE:bIgE ratio 

also showed the highest sensitivity, specificity, PPV, NPV,PLR, and the lowest NLR. The cut 

offs for w4IgE:bIgE, bIgE, and w4IgE were 1.9, 43 IU/ml, and 51 IU/ml, respectively(Table 

4). 

 

Increases of total IgE levels by two-fold or more within the first four weeks of omalizumab 

treatment increase the likelihood of response 

Low baseline IgE, i.e. IgE levels below the cut off, was linked to a 33% risk of non response, 

as compared to 5% in patients with >43 IU/ml. The assessment of IgE levels in week 4 of 

treatment and calculation of the w4IgE:bIgE ratio allowed to predict all non responders (at 
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week 12 of treatment) in patients with low baseline IgE (Table 5). All IgE-low patients who 

showed a two-fold or higher IgE increase by week 4 of treatment became complete or partial 

responders. Patients with baseline IgE of >43 IU/ml, in which IgE levels increased by 2-fold 

or more within the first 4 weeks of treatment, also showed a higher rate of response as 

compared to those in which the increase was less than two fold (Table 5).  

 

Discussion 

This study shows, to our knowledge for the first time, that IgE levels of CSU patients and 

their change can predict the outcome of omalizumab treatment. Our findings strengthen the 

notion that omalizumab reduces disease activity in CSU patients by acting on IgE. More 

importantly, our results may point to a novel strategy to improve the management of CSU 

with omalizumab treatment, by identifying patients who are at risk of non response with the 

help of a widely available, easy to measure and inexpensive biomarker, IgE.  

Our results confirm and complement earlier studies that demonstrated that omalizumab is 

effective in CSU(5). Of note, our study made use of five complementary instruments to 

assess omalizumab treatment effects, UAS, PatVAS, PhysVAS, PatTES, and PhysVAS, all of 

which showed that omalizumab markedly and rapidly reduces disease activity in most 

patients. At the end of week 12, 87% of patients benefitted from treatment, which is very 

similar to the rates of response of other real life studies (29-32). 

In this study, patients refractory to other treatment options, with high disease activity, or with 

angioedema were less likely to respond to omalizumab within the first 12 weeks of treatment. 

This was also seen in a recent study by Deza and coworkers (8), although differences in that 

study were not statistically significant, possibly because of lower patient numbers than in our 

study. The reasons for this link are not clear. We had recently reported that autoreactive CSU 
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patients, i.e. those with a positive autologous serum skin test and/or basophil-activing serum, 

show a delayed response to omalizumab treatment (10). Autoreactive CSU patients are also 

more likely to have high disease activity and angioedema (33,34).High disease activity and 

recurrent angioedema may, therefore, predispose to delayed responses to omalizumab, i.e. 

responses that take longer than 12 weeks to occur, because they are linked to autoreactivity. 

Indeed, a recent study has shown that responder rates in patients treated with omalizumab for 

24 weeks continue to increase, from 59% in week 12 to 73% in week 24(35). Further studies 

will need to clarify if high baseline activity, angioedema, and/or autoreactivity are linked to 

treatment responses that occur after 12 or more weeks of omalizumab treatment. 

In contrast to asthma, omalizumab dosing in CSU is independent of IgE levels. We had 

previously shown that total serum IgE levels, in complete responders to omalizumab, do not 

correlate with the dose required to suppress symptoms (32). More recently, Deza et al. 

reported that non-responders to omalizumab have low baseline IgE levels (8), a finding that 

we confirm in the present study. Interestingly, non responders in our study also had lower IgE 

levels after 4 weeks of omalizumab treatment.  

The most striking finding of our study is that IgE levels in omalizumab responders increase 

during the first weeks of treatment, as was to be expected, whereas IgE levels in non 

responders do not. The reasons for this are unclear. One explanation may be that the IgE of 

non responder CSU patients is not bound by omalizumab, as IgE binding and complex 

formation by omalizumab are held to be the reason for the increase of IgE levels in treated 

patients. We did not measure free IgE levels in our omalizumab-treated patients, but there is 

another study that has done so. Metz and coworkers reported that omalizumab treatment, with 

of variability, resulted in the reduction of free IgE levels in CSU patients by more than 90% 

within the first days of treatment (11). Thus, other explanations are more likely, for example 

that the size of IgE/omalizumab complexes in non responders may be smaller than in 
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responders, resulting in faster clearance of IgE and a lack of increase. The exact mechanisms 

that underlie this effect should be addressed by future studies. 

The available information from omalizumab-treated asthma patients does not help to 

understand this observation. In one asthma patient, total IgE levels and free IgE levels did not 

change during omalizumab treatment, but the clinical response was good (36). Studies that 

evaluated free IgE levels in omalizumab-treated asthma patients found no correlation with 

clinical response (36). 

IgE serum levels are easy and inexpensive to assess in clinical practice, e.g. before the 

initiation of omalizumab treatment. Low IgE (<43 IU/ml) comes with a 33% risk for non-

response to omalizumab within the first 12 weeks of treatment, as compared to 5% in patients 

with IgE levels of 43 IU/ml and higher. However, the ratio of week 4 IgE to baseline IgE is 

an even better predictor of non response than baseline IgE (p=0.016). Based on these two 

findings, non response to omalizumab within the first 12 weeks of treatment may be best 

assessed by applying the ‘’2 x 4 rule’’: When baseline IgE levels fail to double within the 

first 4 weeks of treatment, non-response needs to be expected. The “2 x 4 rule” may be 

especially helpful in patients with low IgE. One of three patients with low IgE, in our study, 

failed to respond to omalizumab by week 12 of treatment. When these patients were assessed 

for their week 4 levels of IgE, all patients with a two-fold or more increase of IgE showed 

response, whereas none of the patients with less than a 2-fold increase did. We suggest to put 

the “2 x 4 rule” to the test in future trials and clinical practice. 
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Table legends 

Table 1. Baseline characteristics of CSU patients who showed complete response, partial 

response or no response to omalizumab at week 12 of treatment. 

Table 2. Levels of baseline and week 4 IgE, week4:baseline IgE ratios, and increases in IgE 

levels in patients who show complete response, partial response, or no response at week 12 of 

omalizumab treatment. 

Table 3. Correlations between the baseline IgE level, the week 4 IgE level, and the 

week4:baseline IgE ratio of patients with their clinical response to 12 weeks of omalizumab 

treatment. 

Table 4.The ROC analyses of prediction of response to omalizumab based on IgE values. 

Table 5. Response of CSU patients to omalizumab treatment stratified by baseline IgE levels 

and week4:baseline IgE ratios. 
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Figure legends 

Figure 1. Omalizumab significantly reduces CSU activity  

Figure 2. In CSU, baseline IgE, week four IgE, and the increase of IgE during the first four 

weeks predict the clinical outcome of 12 weeks of omalizumab treatment 

 

Table 1. Baseline characteristics of CSU patients who showed complete response, 

partial response or no response to omalizumab at week 12 of treatment. 

 

 All 

patients 

(n=113) 

Complete 

responders 

(n=43) 

Partial 

Responders 

(n=55) 

Non-

responders 

(n=15) 

p 

NR vs  

PR 

p 

NR vs 

CR 

p 

NR vs 

PR+CR 

Age in years, mean (SD)  40.0 (13.0) 38.9 (14.5) 41.0 (12.2) 39.7 (11.9) NS 1 NS 1 NS 5 

Female, n (%) 74 (65.5) 23 (53.5) 39 (70.9) 12 (80) NS 2 NS 2 NS 2 

Angioedema, n (%) 69 (61.1) 24 (55.8) 31 (56.4) 14 (93.3) <0.05 
2 <0.05 

2
 <0.01

2
 

IgG-anti-TPO, n (%) 30 (26.5) 10 (23.3) 14 (25.5) 6 (40.0) NS 2 NS 2 NS 2 

CSU duration, months, median (IQR)  40 (12-120) 36 (12-65) 60 (12-120) 36 (18-168) NS3 NS3 NS 4 

UAS, median (IQR)  6 (5-6) 5 (4-6) 6 (5-6) 6 (5-6) NS 3 NS 3 NS 4 

PhysicianVAS, median (IQR) 9 (8-10) 8 (7-10) 9 (8-10) 10 (8-10) NS3 <0.05
3 NS 4 

PatientVAS, median (IQR) 9 (8-10) 9 (7-10) 9 (8-10) 9 (8-10) NS 3 NS 3 NS 4 

PhysicianTES, median (IQR) 2 (1-3) 3 (2-4) 2 (1-3) 1 (0-3) NS3 <0.01
3
 <0.05 

4
 

PatientTES, median (IQR) 1 (0-2.5) 2 (0-3) 1 (0-2) 0 (0-2) NS3 NS3 NS 4 

 

Abbreviations: SD, standard deviation; IgE, immunoglobulin E; CSU, chronic spontaneous urticaria, IQR – 

interquartilerange (lower quartile – upper quartile); UAS, urticaria activity score; VAS, visual analog scale; 

TES, treatment effectiveness score; NR, non responders; PR, partial responders; CR, complete responders; 

NS, not significant. 1ANOVA for parametric variables; 2Chi2-test;3Kruskall-Wallis with Dunn post-test for 

non-parametric variables;4Mann-Whitney U test; 5Student T-test.;None of the parameters showed statistical 

significant differences when comparing PR and CR, except for physicianTES(p =0.009). 
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Table 2. Levels of baseline and week 4 IgE, week4:baseline IgE ratios, and increases 

in IgE levels in patients who show complete response, partial response, or no 

response at week 12 of omalizumab treatment. 

 

 

All  

patients 

(n=96) 

Complete 

responders 

(n=34) 

Partial 

Responders 

(n=48) 

Non-

responders 

(n=14) 

p* 

NR vs 

PR 

p* 

NR vs 

CR 

p
‡
 

NR vs 

PR+CR 

bIgE  

(IU/ml) 

66.8 

(20.4–127.0) 

73.7  

(19.5–153.8) 

82.0  

(46.2–126.5) 

17.9  

(17.0–55.0) 
< 0.05 < 0.05 < 0.055 

w4IgE 

 (IU/ml)  

257 

(108–539.8) 

290.5  

(121.5-637.5) 

298  

(205.8-543.5) 

17.9  

(17.4-86.2) 
< 0.001 <0.001 <0.001 

w4IgE-bIgE 

(%) 

272.7 

(120.6-388.5) 

285.9 

 (165.2-384.5) 

305.2  

(198.5-401.4) 

0.28  

(0-73.2) 
< 0.001 <0.001 <0.001 

w4IgE:bIg 

ratio 

3.7 

(2.2–4.9) 

3.9  

(2.7-4.8) 

4.1  

(3.0-5.0) 

1.0  

(1.0-1.7) 
< 0.001 <0.001 <0.001 

 

All values are medians with interquartile range (lower quartile – upper quartile).  

Abbreviations: bIgE, baseline  total IgE; w4IgE, total IgE at the end of week 4 of omalizumab treatment; 

w4IgE-bIgE, increase in total IgE from baseline to the end of week 4 of omalizumab treatment; w4IgE/bIgE 

ratio, total IgE at week 4 of omalizumab treatment ÷ total baseline IgE. *Kruskall-Wallis with Dunn post-test 

for non-parametric variables was used, ‡Mann-Whitney U test.None of these parameters showed statistical 

significant differences when comparing PR and CR. 
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Table 3. Correlations between the baseline IgE level, the week 4 IgE level, and the 

week4:baseline IgE ratio of patients with their clinical response to 12 weeks of 

omalizumab treatment. 

 

 
bIgE w4IgE w4IgE:bIgE 

r p r p r p 

Decrease in UAS -0.209 0.041 -0.300 0.003 -0.338 0.001 

Decrease in physician VAS  -0.185 NS -0.272 0.007 -0.357 <0.001 

Decrease in patient VAS  -0.187 NS -0.272 0.007 -0,299 0.003 

Increase in physician TES  0.099 NS 0.125 NS 0.253 0.013 

Increase in patient TES  0.179 NS 0.183 NS 0.198 0.053 

 

Abbreviations: UAS, urticaria activity score; VAS, visual analog scale; TES, treatment effectiveness score;bIgE, 

baseline IgE; w4IgE, total IgE levels after 4 weeks; IgE, immunoglobulin E; NS, not significant; r, Spearman's 

rho, n=96.  

 

Table 4. The ROC analyses of prediction of response to omalizumab based on IgE  

values. 

 

Abbreviations: AUC, Area under the curve; CI, confidence interval;PPV, positive predictive value; NPV, 

negative predictive value;ROC, Receiver operating characteristic; IgE, immunoglobulin E; bIgE, baseline IgE; 

w4IgE, total IgE levels thereafter 4 weeks;NS, not significant, n=96.†, A two-sample test of proportions was 

used to determine the differences.   

 
bIgE 

(Cut off=43) 

(95%Cl) 

w4IgE 

(Cut off =51) 

(95%Cl) 

Ratio (w4IgE:bIgE) 

(Cut off =1.9) 

(95%Cl) 

p† 

bIgE vs w4IgE 

p† 

w4IgE vs Ratio 

p† 

bIgE vs Ratio 

AUC  0.75 (0.59-0.90) 0.87 (0.76-0.99) 0.95 (0.90-0.99) NS NS 0.016 

Sensitivity  0.79 (0.49-0.95) 0.79 (0.49-0.95) 0.93 (0.66-1.00) 

 

NS 

 
0.005 0.005 

Specificity  0.73 (0.62-0.82) 0.90 (0.82-0.96) 0.93 (0.85-0.97) 0.002 NS <0.001 

PPV 0.33 (0.23-0.74) 0.58 (0.40-0.89) 0.68 (0.49-0.99) 0.001 NS <0.001 

NPV 0.95 (0.84 -0.97) 0.96 (0.87-0.98) 0.99 (0.92-1.00) NS NS NS 
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Figures 

 

 

 

FIG 1. Omalizumab significantly reduces CSU activity* 

Three applications of omalizumab (s.c., 300 mg, every 4 weeks) markedly and rapidly reduce 

disease activity in CSU patients as assessed by urticaria activity score (A) as well as 

physicians’ and patients’ VAS (B, C).Use of the treatment effectiveness score (TES) by 

physicians (D) and patients shows that omalizumab is effective. *Friedman test with 

Wilcoxon signed rank test, n = 113. Statistically significant differences with a p of <0.001 

between timepoints are indicated by †, ‡, # and ¶for comparisons of baseline and week 4, 

baseline and week 8, baseline and week 12, and week 4 and 12, respectively.Statistically 

significant differences with a p of <0.05 between timepoints are indicated by♦ for comparison 

of week 4 and 8.  

Abbreviations:UAS, urticaria activity score; VAS, visual analog scale; TES, treatment 

effectiveness score. 
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FIG 2. In CSU, baseline IgE, week four IgE, and the increase of IgE during the first 

four weeks predict the clinical outcome of 12 weeks of omalizumab treatment 

 

Abbreviations: ROC, Receiver operating characteristic; bIgE, baselineIgE; w4IgE, total IgE levels after 4 weeks 

of omalizumab treatment,(n=96).  

 


