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Biopredictors for Omalizumab Response in 
Patients With Chronic Spontaneous Urticaria

Megan Le, MD, Tara McCaffrey, BA, Li Gao, MD, PhD, and Sarbjit Saini, MD Baltimore, Md

What is already known about this topic? Current chronic spontaneous urticaria treatment guidelines recommend 
omalizumab for patients who are antihistamine-refractory. However, 40% to 50% of patients on omalizumab do not 
achieve full control, highlighting the need for predictors of omalizumab response.

What does this article add to our knowledge? This study found that basopenia (measured by low blood histamine 
content) and CU Index positivity individually predicted poorer omalizumab response, with the combination of low IgE and 
low blood histamine content also linked to reduced omalizumab response.

How does this study impact current management guidelines? This study suggests that negative biopredictors can 
aid in identifying poor omalizumab responders and may guide earlier use of alternative therapies such as dupilumab and 
Bruton’s tyrosine kinase inhibitors.

BACKGROUND: Proposed negative biopredictors of 
omalizumab response in patients with chronic spontaneous 
urticaria are low baseline IgE (≤40 IU/mL), positive CU Index 
(CUI) test result, and basopenia defined by blood histamine 
content (BHC) (≤8 ng/mL).
OBJECTIVE: To test the hypothesis that patients with these 
negative biopredictors will have a poorer response to 
omalizumab.
METHODS: We performed a retrospective analysis of 3 phase 
III studies of antihistamine-refractory subjects with chronic 
spontaneous urticaria who received omalizumab 300 mg every 4 
weeks for 12 weeks. The relationship between baseline bio-
predictors and subjects with excellent symptom control 
measured by Urticaria Activity Score over 7 days (UAS7 ≤ 6) or 
poor symptom control (UAS7 > 6) after 12 weeks was examined. 
We performed χ 2 , logistic regression, and receiver-operating 
characteristic analysis.
RESULTS: In 363 subjects, data were available for IgE and CUI; 
266 had BHC measures. Subjects with UAS7 higher than 6 at 12 
weeks significantly more often expressed a baseline negative 
biopredictor: IgE level less than or equal to 40 IU/mL (n � 109

[50%]) versus IgE level more than 40 IU/mL (n � 239 [33%]); 
CUI positive (n � 98 [55%]) versus negative (n � 263 [32%]); 
BHC less than 8 ng/mL (n � 64 [55%]) versus BHC more than
8 ng/mL (n � 202 [33%]). CUI positivity significantly 
predicted a UAS7 higher than 6 at 12 weeks (P � .0002; odds 
ratio, 2.54; 95% CI, 1.55-4.15). According to receiver-operating 
characteristic curve analysis, a BHC of 6.4 ng/mL was dis-
tinguishing nonresponders from responders. Among subjects 
with low baseline IgE, the presence of low BHC was predictive 
for nonresponsiveness to omalizumab (χ 2 � 4.215; P � .040). 
CONCLUSIONS: Subjects with positive CUI, low BHC, or 
both low IgE and BHC have an increased likelihood of poorer 
response to omalizumab at 12 weeks. � 2026 Published by 
Elsevier Inc. on behalf of the American Academy of Allergy, 
Asthma & Immunology (J Allergy Clin Immunol Pract 
2026;14:495-502)
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INTRODUCTION
Chronic spontaneous urticaria (CSU) involves symptoms of 

urticaria and angioedema on most days for longer than a 6-week 
period and affects 0.5% to 1% of the US population. 1 Studies 
support an association with autoimmune diseases, and notably, 
there is an increased incidence of thyroid autoimmunity with a 
5- to nearly 7-fold higher risk of displaying thyroid peroxidase 
antibody positivity. 2-4 Although disease pathogenesis remains 
unclear, one theory is that a subset of patients possesses path-
ogenic IgG autoantibodies that target IgE or its high-affinity IgE 
receptor. 5 However, standardized tests for autoantibodies 
remain elusive and current tests often give discordant results. 6,7 

Current guidelines for the treatment of CSU recommend 
starting with a daily second-generation histamine-1 receptor 
antagonist and raising the dose up to 4 times the labeled dose as 
needed. 8 Approximately 50% of patients remain uncontrolled by 
high-dose antihistamines and are advanced to omalizumab, the
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Abbreviations used
BHC- blood histamine content
BMI- body mass index
CSU- chronic spontaneous urticaria
CUI- CU Index
ROC- receiver-operating characteristic 
UAS7- Urticaria Activity Score over 7 days

first biologic approved for antihistamine-refractory patients. 9 

However, 40% to 50% of patients with CSU treated with 
monthly 300 mg omalizumab injections fail to have complete 
control after a 3- to 6-month trial and after unsuccessful oma-
lizumab updosing should be offered alternative therapy. 8,10 

Thus, there is a need to determine predictors for omalizumab 
response to permit more rapid advance to effective therapies for
patients. 
To date, a few predictors for omalizumab response have been 

examined in small studies. One proposed negative biopredictor 
for omalizumab response is CU Index (CUI), a commercial assay 
that tests CSU patient’s serum for the ability to evoke histamine 
release from healthy donor basophils. 11 This serum activity is 
assumed to be indicative of the presence of functional IgG anti-
—FceRI or anti-IgE antibodies; however, a positive response does 
not always agree with other assays that directly measure such au-
toantibodies. 5-7 CUI positivity can also be observed in healthy 
controls 11 and other autoimmune diseases. 12 The presence of a 
positive serologic autoimmune test result with basophils predicted 
a slower time to respond to omalizumab as compared with a 
negative test result. 13,14

Low serum IgE is another negative biopredictor for omali-
zumab response that has been reported. In a study of 137 pa-
tients with CSU undergoing omalizumab therapy, those in the 
lowest quartile for IgE (≤15.2 IU/mL) have a lower rate of 
successful response to omalizumab. 15 This lower response with 
low baseline IgE levels has also been noted by other groups. 16-18 

A third negative biopredictor is a low number of circulating 
blood basophils or basopenia, a feature also associated with 
disease severity. 19 In 2 small studies, patients with CSU with 
reduced baseline blood basophil numbers had a reduced clinical 
response to omalizumab as compared with those with normal 
basophil numbers. 20,21

Given the evidence of these 3 factors, we therefore performed 
a retrospective analysis that examined the impact of the presence 
of these 3 biopredictors relative to omalizumab efficacy in 
antihistamine-refractory patients with CSU.

METHODS
Clinical data sets baseline predictors
This is a retrospective study using data from 3, phase III, ran-

domized, placebo-controlled, clinical trials of the efficacy of oma-
lizumab in antihistamine-refractory subjects with CSU: Asteria I, 22 

Asteria II, 23 and Glacial. 24 All subjects in the Asteria trials were on 
once-a-day standard dose antihistamines as background therapy, 
whereas Glacial allowed the use of higher doses of antihistamines, 
histamine-2 receptor antagonists, and leukotriene agents. Subjects 
were randomized to receive 1 of the following omalizumab doses 
subcutaneously: placebo, 75 mg, 150 mg, or 300 mg of omalizumab 
every 4 weeks during the course of the trials (Asteria I, II) or placebo 
and 300 mg every 4 weeks (Glacial) (Figure 1).

For this study, we extracted data only on those subjects who were 
receiving the highest US Food and Drug Administration—approved 
dose of 300 mg given the evidence for maximal benefit from this 
treatment and the frequent use of this dose in clinical practice. 10 

Among the pooled 300-mg recipients, baseline total serum IgE and 
CUI data were available for nearly all participants, whereas baseline 
blood histamine content (BHC) (an indirect measure of circulating 
basophil number) data were limited to US sites due to constraints in 
assay protocols. 25

For symptom assessment, we extracted the pretherapy baseline 
Urticaria Activity Score over 7 days or UAS7, the most widely 
accepted clinical score to evaluate control of CSU. 26 It is composed 
of the daily itch score (0-3 max) and the daily hive score (0-3 max, 
with 0 = no hives, 1 = 1-6 hives, 2 = 7-12 hives, 3 = >12 hives). 
The maximum daily score is 6, with a maximum of 3 for both itch 
and hives, with a maximum score of 42 for 7 days. We further 
extracted UAS7 after 12 weeks of treatment and categorized the 
clinical response as follows: UAS7 = 0 (complete control of 
symptoms), UAS7 less than or equal to 6 (well-controlled symp-
toms), UAS7 more than 6 (poorly controlled symptoms). 27 A total 
of 49 patients were excluded from the 12-week analysis because of 
missing raw UAS7 (Figure 1).
Biopredictor outcomes included subgroup analyses based on 

baseline IgE levels (≤40 IU/mL vs >40 IU/mL), CUI positivity, 
and BHC (≤8 ng/mL vs >8 ng/mL). Data on histamine content 
were categorized according to the definition previously published in 
the Johal et al 20 study, where baseline basophil histamine measures 
was defined as high (>8 ng/mL) or low (≤8 ng/mL), which is 
equivalent to 8000 basophils per milliliter blood. Low IgE was 
determined as less than or equal to 40 IU/mL based on previous 
literature. 7

Statistical analysis
Descriptive statistics summarized baseline characteristics and 

treatment responses. To assess the relationship between the baseline 
predictors and UAS7 outcomes, we performed χ 2 testing for the 
single and dual biopredictor presence. In addition, logistic regres-
sion analysis was performed comparing responders to non-
responders to omalizumab for each biopredictor; models were 
adjusted for confounders: age, sex, body mass index (BMI), pres-
ence of angioedema, and previous medications. The responsiveness 
status and baseline blood histamine data were collected for calcu-
lating the receiver-operating characteristic (ROC) curve and You-
den Index for determining the cutoff value for BHC. The Youden 
Index is the value that maximizes the sensitivity and specificity, 
helping to choose an appropriate cutoff point for a diagnostic test.
All statistical analyses were performed using MedCalc Statistical 

Software version 18.11.3 (MedCalc Software, Ostend, Belgium). 
Statistical significance was defined as P less than .05.

RESULTS
Demographics
The study population consisted of patients who received 300 

mg of omalizumab at 12 weeks, with baseline characteristics 
analyzed in 2 cohorts: a full cohort of 363 patients and a subset 
of this larger cohort with 266 subjects for whom BHC levels 
were available (Table I). The mean age of the larger cohort was 
43 years, with 75% of patients identifying as female. The mean 
body weight and BMI were 82 kg and 29, respectively. For the 
smaller subset of 266 patients with available BHC data, 
the demographics were quite similar. The distribution of the
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negative predictors was also examined (see Figure E1 in this 
article’s Online Repository at www.jaci-inpractice.org).

Low baseline IgE
We first examined the impact of low serum baseline IgE on 

the level of symptom control determined by UAS7 after 12 
weeks of 300 mg omalizumab. The average baseline UAS7 in 
those with low serum IgE (≤40 IU/mL) was 30.24 (n = 109) as 
compared with 30.78 in those with high serum IgE (>40 IU/ 
mL) (n = 239) (Figure 2, A).
After 12 weeks of therapy with monthly 300 mg omalizumab, 

the group with low IgE had poorer symptom control, week 12 
UAS7 mean 11.16 as compared with 6.56 for those with higher

baseline IgE (Figure 2, A). The frequency of subjects with poor 
CSU symptom control (UAS7 > 6) at 12 weeks was higher in 
the subjects with low baseline IgE as compared with subjects 
with a baseline IgE higher than 40 IU/mL (χ 2 = 10.587; P = 
.005) (Figure 2, B).
However, baseline IgE levels were not associated with UAS7 

responses, after adjusting for confounders (age, sex, BMI, 
presence of angioedema, previous medications) (P = .091; odds 
ratio, 1.0; 95% CI, 0.99-1.0) (Table II).

CUI positivity at baseline
We further examined CUI positivity and week 12 UAS7. The 

average baseline UAS7 in those with positive CUI was 30.35

FIGURE 1. Flow diagram of data extraction. Overview of the 3 clinical trials from which 300 mg omalizumab recipient data were 

extracted. 22-24 BIgE, Baseline IgE.

TABLE I. Baseline pooled characteristics of 300-mg recipients

Characteristics at baseline
Subjects with IgE and 

CUI (N � 363)
Subjects with IgE, CUI, and 

BHC (N � 266)

Mean age (y) 43 ± 14 42 ± 14

Sex: female 75% 77%

Mean BWT (kg) 82 ± 21 83 ± 22

Mean BMI (kg/m 2 ) 29 ± 7 30 ± 7

Mean IgE (IU/mL) 168 ± 298 155 ± 253

Median IgE (IU/mL) (range) 82 (1-3050) 84 (1-3050)

Quartiles for IgE (IU/mL) (Q1, Q3) 30, 175 33, 170

Frequency of IgE ≤40 IU/mL N = 109, 31% N = 77, 29%

Mean UAS7 31 ± 6 30 ± 7

Median UAS7 31 31

Quartiles for UAS7 (Q1, Q3) 26, 35 26, 35

Frequency of CUI positive N = 98, 27% N = 74, 27%

Mean BHC (ng/mL)* — 15 ± 9

Median BHC (ng/mL)* (range) — 14 (2.5-55)

Quartiles for BHC (ng/mL) (Q1, Q3)* — 8, 21

Frequency of BHC ≤8 ng/mL — N = 64, 24%

BWT, body weight.
* Because of the nature of obtaining blood histamine, blood histamine samples came only from sites in the United States; thus, the lower sample size.
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(n = 98) as compared with 30.64 in those with negative CUI 
(n = 263) (Figure 3, A).
After 12 weeks of omalizumab treatment, the positive CUI 

group had a higher UAS7 (mean, 12.2) and thus poorer control 
as compared with the group without baseline CU positivity 
(mean, 6.47) (Figure 3, A). The frequency of subjects with poor 
CSU symptom control (UAS7 > 6) was higher in the subjects 
with baseline CUI positivity as compared with subjects with a 
negative baseline CUI (χ 2 = 19.183; P < .0001) (Figure 3, B). 
CUI positivity corresponds to increasing odds of being a 

nonresponder (UAS7 > 6 at week 12) (P = .0002; odds ratio, 
2.54; 95% CI, 1.55-4.15), even after adjusting for confounders 
(age, sex, BMI, presence of angioedema, previous medications) 
(Table II).

Low baseline BHC
We next examined baseline BHC, a surrogate for basophil 

number, and week 12 UAS7. The average baseline UAS7 in 
those with low BHC (≤8 ng/mL) was 31.59 (n = 64), whereas 
the average baseline UAS7 in those with high BHC (>8 ng/mL) 
was 30.05 (n = 202).
After 12 weeks of omalizumab, the low BHC group (≤8 ng/

ml) had a higher UAS7 (mean, 12) as compared with a mean 
UAS7 of 6.89 for the group with high BHC (Figure 4, A). The 
frequency of subjects with poor CSU symptom control (UAS7
> 6) was higher in the subjects with low BHC as compared with 
subjects with a BHC greater than 8 ng/mL (χ 2 = 9.531; P = 
.009) (Figure 4, B).

The probability of being an omalizumab nonresponder (UAS
> 6) decreases with each 1-unit increase in BHC, which is a 
novel finding (P = .028; odds ratio, 0.9654; 95% CI, 0.936-
0.996), after adjusting for confounders (age, sex, BMI, presence 
of angioedema, previous medications) (Table II).
We performed the ROC-curve analysis and the correspond-

ing area under the ROC-curve value was used to evaluate how 
well BHC distinguished nonresponders from responders 
(Figure 4, C). The test demonstrated acceptable discriminative 
ability with an area under the ROC-curve value of 0.59 (P < 
.012). According to the ROC-curve analysis, the cutoff value 
defined by the Youden Index for BHC was less than or equal to 
6.4 ng/mL for distinguishing nonresponders from responders. 
The percentage of subjects with a BHC value less than or equal 
to 6.4 ng/mL was 18.8% (n = 50).

Presence of 2 baseline biopredictors
We further examined the impact of 2 negative predictors at 

baseline on omalizumab therapy response at 12 weeks. In gen-
eral, the presence of any 2 biopredictors at baseline led to poorer 
control at week 12.

IgE and CUI. Nearly two-thirds of subjects with a low base-
line IgE and CUI (N = 56) positivity had poor symptom 
control (UAS7 > 6) after 12 weeks (Figure 5, A). However, 
among all patients with CSU with CUI positivity, low baseline 
IgE was not predictive for nonresponsiveness to omalizumab 
(χ 2 = 3.5179; P = .061) (Figure 5, D).

FIGURE 2. (A) Baseline IgE and mean UAS7 at baseline and after 12 weeks of omalizumab in those with low or high baseline IgE. (B) 
Percentage of subjects with well-controlled CSU symptoms after 12 weeks of omalizumab treatment (week 12 UAS7 ≤ 6) vs poor 

control (UAS7 > 6) relative to baseline IgE values (χ 2 = 10.587; P = .005). BIgE, Baseline IgE.

TABLE II. χ 2 testing or logistic regression for biopredictors for omalizumab nonresponse at 12 wk (UAS7 > 6)

Biopredictor(s) P value

Low IgE (≤40 IU/mL) P = .091, odds ratio: 1.0, 95% CI, 0.99-1.0

CUI positivity P = .0002; odds ratio: 2.54; 95% CI, 1.55-4.15

Low BHC (≤8 ng/mL) P = .028, odds ratio: 0.9654, 95% CI, 0.936-0.996

Low IgE (≤40 IU/mL), CUI positivity P = .061, χ 2 = 3.5179

Low IgE (≤40 IU/mL), low BHC (≤8 ng/mL) P = .04, χ 2 = 4.2152

CUI positivity, low BHC (≤8 ng/mL) P = .064, χ 2 = 3.4255

Low IgE (≤40 IU/mL), CUI positivity, low BHC (≤8 ng/mL) P = .0001, χ 2 = 16.448
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IgE and baseline BHC. Among subjects with both low IgE 
(≤40 IU/mL) and BHC (≤8 ng/mL) (N = 34), 68% had 
UAS7 higher than 6 at week 12 (Figure 5, B). Among all

patients with CSU having low baseline IgE, the presence of low 
BHC was predictive for nonresponsiveness to omalizumab 
(χ 2 = 4.2152; P = .04) (Figure 5, E).

FIGURE 3. (A) Baseline CUI result and UAS7 at baseline and after 12 weeks of omalizumab. (B) Percentage of subjects with well-

controlled CSU symptoms (week 12 UAS7 ≤ 6) vs poor control (UAS7 > 6) relative to CUI positivity (χ 2 = 19.183; P < .0001).

FIGURE 4. (A) Baseline BHC and UAS7 at baseline and after 12 weeks of omalizumab. (B) Percentage of subjects with well-controlled 

CSU symptoms (week 12 UAS7 ≤ 6) vs poor control (UAS7 > 6) relative to baseline BHC (χ 2 = 9.531; P = .009). (C) ROC-curve 
analysis and the corresponding area under the ROC (AUC) for BHC (ng/mL).
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CUI and baseline BHC. In those subjects with presence of 
positive CUI and low BHC (≤8 ng/mL) (N = 44), 68% had 
UAS7 higher than 6 at week 12 (Figure 5, C). Among all pa-
tients with CSU with presence of positive CUI, low BHC was 
not predictive for nonresponsiveness to omalizumab (χ 2 = 
3.4255; P = .064) (Figure 5, F).

Presence of all 3 baseline biopredictors
In subjects who had the presence of 3 negative biopredictors 

at baseline (N = 32), the average UAS7 at week 12 was 16.54 
and 69% had UAS7 higher than 6. In contrast, subjects who 
lacked all 3 baseline biopredictors, the average UAS7 was 6.25 at 
week 12 and 70% had a UAS7 of 6 or lower at 12 weeks (χ 2 = 
16.448; P = .0001) (Figure 6).

DISCUSSION
We conducted this study to examine the impact of 3 pro-

posed negative predictors for omalizumab treatment in 
antihistamine-refractory patients with CSU to assist medical 
decisions for choice of optimal therapy for patients with CSU. 
The goal was to better inform clinicians to permit more rapid 
advance to alternate therapies beyond omalizumab if there was a 
high likelihood of poorer response based on biopredictors. Per 
present guidelines, a trial of 3 to 6 months is indicated to 
ascertain whether omalizumab is efficacious. The estimated cost 
of this trial is $4000/mo for 300 mg (a range of $12,000-
$24,000). The next step in the treatment algorithm for omali-
zumab failures is the use of cyclosporine. However, given that 
other novel agents have emerged as therapeutic options such as 
dupilumab in the United States and other countries, and 
remibrutinib (US Food and Drug Administration—approved in

October 2025), additional guidance for clinicians for optimal 
therapy selection is needed.
We found that the subgroups of subjects with CSU treated 

with omalizumab 300 mg for 12 weeks with either a lower 
baseline IgE (≤40 IU/mL), presence of CUI positivity, and low 
baseline BHC of less than 8 ng/mL, all showed higher UAS7 
average scores as compared with those with the absence of these 
features. However, only low BHC and CUI positivity remained 
as significant predictors after correction of confounders. The 
aspect of BHC as a predictor is novel and further allowed the 
construct of an ROC curve with reasonable predictive capacity. 
We further found that the presence of 2 negative bio-

predictors demonstrated a poorer response at week 12 for all 
pairings (Figure 5, A-F) but only the presence of low IgE and 
low BHC was significant. A major limitation for this dual 
biopredictor analysis was the smaller numbers of participants 
with BHC values available. Of note, there are other tests of CSU 
serum-induced basophil activation (basophil activation test 
flow-based assay) that are available today but at the time of these 
studies, they were not available.
In general, in those subjects with a single baseline bio-

predictor at baseline, 50% to 55% have a UAS7 higher than 6 
after 12 weeks of therapy as compared with approximately 33% 
without the biopredictor. In those with 2 baseline biopredictors 
present, 65% have poor control at 12 weeks. In those with the 
presence of all 3 biopredictors at baseline, 69% have poor 
control after 12 weeks of omalizumab.
To put our findings into context regarding the newer 

emerging therapies for CSU, in the LIBERTY-CSU CUPID, a 
study of dupilumab use in antihistamine-refractory subjects, 
34% of patients achieved a UAS7 value of 6 or lower at week 
12. 28 In clinical trials with rembrutinib, an oral Bruton’s

FIGURE 5. (A-F) Week 12 UAS7 response relative to the presence of 2 biopredictors. (Fig 5, A-C) The frequency of subjects with either 

well-controlled CSU (UAS ≤ 6) or poorly controlled CSU (UAS > 6) relative to the presence of 2 biopredictors, single biopredictor, or 

none. (Fig 5, D-F) The impact of dual biopredictor presence on CSU symptom control at week 12. (Fig 5, D) Subjects with CUI positivity 

were examined for the category of CSU symptoms control (week 12 UAS7 ≤ 6 or > 6) relative to the presence of low IgE (χ 2 = 3.518; 

P = .061). (Fig 5, E) Subjects with low baseline IgE (≤40 IU/mL) were examined for the category of CSU symptom control (week 12 

UAS7 ≤ 6 or > 6) relative to the presence of low BHC (χ 2 = 4.215; P = .04). (Fig 5, F) Subjects with CUI positivity were examined for 

the category of CSU symptom control (week 12 UAS7 ≤ 6 or > 6) with well-controlled CSU symptoms (week 12 UAS7 ≤ 6) relative to 

the presence of low BHC (χ 2 = 3.426; P = .064).
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tyrosine kinase inhibitor, in REMIX-1, 49.8% in the remi-
brutinib group had a UAS7 value of 6 or lower at week 12, 
whereas in REMIX-2, 46.8% had a UAS7 value of 6 or lower at 
week 12. 29

Of note, a later response can be seen in some patients beyond 
12 weeks of omalizumab treatment. Even though patients may 
not achieve goal UAS7 (≤6) by week 12, there is still a chance 
that they will achieve control between week 13 and week 24. In 
both Asteria I and in Glacial, 52% of those on 300 mg of 
omalizumab achieved the goal UAS7 (≤6) at week 12, whereas 
48% did not. However, among the patients who had not ach-
ieved goal response of UAS7 at week 12, 58% achieved it be-
tween weeks 13 and 24 as compared with 38% of individuals on 
placebo. 10

Among the strengths of this study was the use of data from 
3 large, multisite, randomized trials of omalizumab versus past 
smaller, single-site studies. This offers greater generalizability 
of these results to a broader patient population. Another 
unique aspect of this study was the examination of multiple 
negative biopredictors, including the novel use of low BHC, a 
measure of basopenia, as a predictor. As a sole predictor, 
BHC had reasonable predictive capacity for week 12 outcomes 
and attention to accurate blood basophil enumeration is 
needed.
Among the limitations of this study is the fact that back-

ground antihistamine therapy was not uniform across all 3 trials. 
Two studies (Asteria trials) had the required use of only a single 
tablet of antihistamine use as compared with more than 2-fold 
H1 in 60% of patients in the Glacial trial. However, a post 
hoc analysis demonstrated that omalizumab had similar efficacy 
in subjects with CSU regardless of background therapy 
administered in these 3 trials. 30 Given the nature of the 
extracted studies, we have no information on whether updosing 
with omalizumab would have been effective as has been reported 
in uncontrolled studies. 31 To date, studies have not been able to 
identify a biopredictor for those who will respond to

updosing. 32 We also appreciated that some baseline bio-
predictors overlapped in our study population (Figure E1). 
Another limitation of our findings is that we selected UAS7 

less than or equal to 6, designating patients who are well 
controlled with only minimal symptoms, as our outcome metric 
rather than UAS7 = 0, which signifies complete elimination of 
itch and hives. Although the UAS7 of 0 is the desired target 
recommended by recent guidelines, 8 it is not achieved by most 
patients on omazilumab.
In line with our findings, a Korean study of omalizumab 

response predictors found that low IgE was predictive of 
nonresponse whereas positive predictors of response at 12 weeks 
were higher IgE levels (>700 IU) and higher blood basophil 
counts. 18 In a smaller study of 40 patients, low circulating 
basophil numbers was predictive of nonresponse. 21

This study demonstrates that as the presence of individual 
negative baseline biomarkers increases, the likelihood of treat-
ment nonresponse also rises when judged at 12 weeks of 300 mg 
omalizumab every 4 weeks. Although some patients with 
negative biomarkers may still respond, these biomarkers provide 
useful context for guiding shared therapeutic decision making 
with patients, particularly as new therapeutic options continue 
to emerge.
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FIGURE E1. Expression of negative biopredictors at baseline (low IgE, BHC, or CUI positivity)
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