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TO THE EDITOR

Basophils are believed to play an important rolthanpathophysiology of chronic
idiopathic/spontaneous urticaria (CIU/CSU) (Vonakigl Saini, 2008). Notably, basopenia has
been reported in patients with CIU/CSU (Rorsmarg1)@nd is postulated to be the result of
migration of basophils from the circulation intetskin (Caproni et al., 2005; Ito et al., 2011,
Ying et al., 2002). Consistent with this hypothetli® degree of basopenia has been shown to
correlate with disease severity (Grattan et alD3@&nd improves during times of remission
(Eckman et al., 2008; Kern and Lichtenstein, 19%63. theorized that binding of free IgE by
omalizumab, a humanized monoclonal antibody agégistmay influence the behavior of
basophils and mast cells via down-regulation oftigh-affinity receptor (FeRI). To evaluate
the effect of omalizumab on circulating basopmI€iU/CSU, we conducted a post hoc analysis
of randomized clinical trial data examining changebklood basophil counts in relation to
treatment.

Patient data were obtained from three pivotaldre@nducted to evaluate the safety and
efficacy of omalizumab in patients with CIU/CSU: ASRIA | (NCT01287117), ASTERIA II
(NCT01292473), and GLACIAL (NCT01264939). Writterfarmed consent for participation in
the trials was obtained from all patients or tlpairent or legal guardian, and study protocols
were developed in accordance with the principlethefDeclaration of Helsinki and approved by
the institutional review board or ethics committé@ach center. Detailed information regarding
these studies has been previously reported (Kagtlah, 2013; Maurer et al., 2013; Saini et al.,
2015).

Patients received subcutaneous omalizumab (75 Bgmb, or 300 mg in ASTERIA | and

ASTERIA II; 300 mg in GLACIAL) or placebo every 4egks for 12 (ASTERIA 1I) or 24



(ASTERIA I, GLACIAL) weeks with a 16-week follow-uperiod. Blood samples for basophil
analyses were collected at baseline and every ERsv@he presence of blood basophils were
guantified using two different methods: whole bldostamine assay and basophil percentage by
flow cytometry. Basophils are highly enriched fastamine content relative to plasma or other
cellular components of blood. Evidence suggeststhigacell-free fraction of histamine is

minimal compared with the cell fraction in patientish CIU/CSU (Cho et al., 2013), and thus
the measurement of histamine in whole blood lysateelates closely with basophil levels in the
blood (Sabroe et al., 1998; Siraganian, 1974; 8, 1975). Histamine concentrations
(measured in lysates only for patients particigatmUS-based sites) were determined using the
method described by Siraganian et al. (Siragaidi@n4; Siraganian, 1975). Flow cytometric
assessment of basophils was conducted using saof@edium heparin anticoagulated
peripheral blood. Basophils were identified throggting CD123HLA DR7/CD303 cells.

Overall, the three pivotal trials included a tatblr66 patients; 586 received omalizumab and
180 received placebo. The histamine analysis irdwthta from 578 patients (omalizumab, 440;
placebo, 138). The basophil percentage by flowrogtoy analysis included data from 608
patients (omalizumab, 469; placebo, 139). Baseleraographic and clinical characteristics
were similar across studies and treatment groupspl®mentary Table S1, online).

Mean + SD histamine concentrations were generatijlar across treatment groups at
baseline (Supplementary Table S2, online). Chafrgesbaseline in histamine concentration
are depicted in Figure 1a. The mean changes fraaliba in histamine were greater in the
omalizumab 300 mg group versus placebo for alktlals at Weeks 12 and 24. Although this
difference was not always statistically significantndividual trials, the difference was

significant at Week 12 when data from all 3 triaksre pooled (omalizumab 300 mg, 4.38,



versus placebo, 0.58,< 0.001). Changes in histamine concentrationferldwer dose
omalizumab cohorts were less consistent and niistitally significant.

Mean + SD basophil percentages were generallyairadross treatment groups at baseline
(Supplementary Table S3, online). Changes fromlip&sie blood basophil percentage are
shown in Figure 1b. As observed for histamine catreéion, the mean change in basophil
percentage was higher in the omalizumab 300 mgpgvetsus placebo for all three trials at
Weeks 12 and 24. Although this difference was heags statistically significant in individual
trials, the difference was significant at Week @ééhélizumab 300 mg, 0.16, versus placebo,
0.03;P < 0.001) and at Week 24 (omalizumab 300 mg, «&&us placebo, 0.08;= 0.018)
when data was pooled across trials. A similar trefhidcreased basophil percentage at Week 12
was observed for the 75 mg group (omalizumab 7501@§;P = 0.072) and the 150 mg group
(omalizumab 150 mg, 0.1@;= 0.039). Across all three trials, histamine cartcgions
correlated well with basophil percentages (0.614,P < 0.001 at baseline amd= 0.664,P <
0.001 at Week 12; Figure 2).

Among the subset of patients from the pivotal $riacluded in this post hoc analysis, we
observed improvements in weekly itch severity s¢t88) that paralleled the improvements in
blood basophil numbers (Figure 1c). Changes inadlirefficacy, as measured by the weekly
ISS, correlated weakly with changes in histamingceotrationi(=-0.2139; P<0.001; n =
582) as well as changes in basophil percentage-(.1486; P <0.001; n = 637).

To our knowledge, this is the first report to presjively measure basophil presence in
circulation relative to clinical measures of CIUAC&ctivity, and also the first to examine
basophil counts on a large scale within an inteieeal study. Our analysis of data from the

pivotal trials of omalizumab for CIU/CSU showedttbaculating blood basophils increased in



response to treatment with omalizumab 300 mg. Rhmadprovements in disease severity, as
measured by the weekly ISS, were observed acrbgeatinent groups, with the omalizumab
300 mg group demonstrating the greatest clinicakbe Correlations between weekly ISS and
blood basophils measures were weak but significuggesting a possible relationship. Taken
together, our data suggest that the clinical impnoent observed with omalizumab treatment
may be related to its effect on basophils.

This analysis is subject to the same limitationarof post hoc analysis of clinical trial data.
Whole blood histamine concentrations and flow cygtmndata were available for only a subset
of patients, thus power to detect smaller changdisdse measures was limited. While statistical
significance was not achieved at every individuraktpoint, the trends observed were consistent
between trials as well as between the two methedd to assess basophils, supportive of an
overall treatment-related effect.

In summary, our findings lend further evidencéh® hypothesis that basophils play an
important role in pathobiology of CIU/CSU. Futurvestigation is needed to determine whether
circulating basophils could serve as a potentiafuldiomarker for clinical response to

omalizumab in patients with CIU/CSU.
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FIGURE LEGENDS

Figure 1. Effects of omalizumab on laboratory and clinical parameters. Change from baseline in (a) mean whole blood histam

concentration (ng/ml), in (b) mean blood basophiicentage (by flow cytometry), and in (c) mean vixékh severity score in a

subset of patients enrolled in ASTERIA |, ASTERIAdnd GLACIAL.*P < 0.05 versus placebo.
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