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Abstract

Background: Omalizumab is shown to be effective in the treatment of chronic spontaneous urticaria (CSU), a disease
with high personal and social impact. Sex differences in CSU are recognized with women more frequently affected. Scarce is
the knowledge about response to omalizumab between sex groups. We sought to identify any differences based on the sex
of patients receiving omalizumab.

Methods: We evaluated data of patients diagnosed with CSU refractory to high-dose second-generation H| antihistamines
and treated with 300 mg omalizumab every 4 weeks for 6 months and then at relapse.

Results: Discussion: All patients, regardless of sex, age, or any other factor, achieved the clinical remission of the disease
after the first 3 doses with a reduction of the disease activity indices and impact on the quality of life. Recurrences
predominate in men, two months after the suspension of the drug. Respect to sex and recurrence we did not find any
correlation with age, body mass index, peripheral eosinophil counts, total IgE levels, D-dimer, plasma prothrombine level or
C-reactive protein. We found no sex differences in tolerability and safety. CSU in girls may persist longer and have worse
prognosis, but no one has so far noted sex differences in response to omalizumab.

Conclusions: Although there are no certainties on the mechanism of action of omalizumab in CSU, the noticeable
difference in response between males and females lead us to suppose a role of the hormonal balance both on the
pathogenesis of the CSU and on the efficacy of OmAb.
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therapy if sufficient improvement does not occur after 2—4
weeks that the dose of second-generation HI1

Introduction

Chronic spontaneous urticaria (CSU) is a heterogeneous
inflammatory itching skin disease' in which the female to
male ratio is approximately 2—4:1 but to date we ignore the
pathogenic mechanism determining the female prevalence.
Sex dependent immunological features may be responsible
for this predilection.” CSU is a common nosological entity
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in older individuals, although few data are available re-
garding clinical features and epidemiology in the elderly.”
Omalizumab (OmADb) is recommended to be added to CSU
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antihistamines were increased up to fourfold.®® 10-30% of
patients do not achieve a satisfactory control of the
disease and recurrence is possible.” Epidemiology
shows the weight of sex’s matter in CSU but sex- or
gender-stratified analysis for treatment efficacy is
missing. Unfortunately, in clinical practice, the sex and
gender differences are still neglected in the era of
precision medicine. The objective of our study was to
identify any differences between female and male pa-
tients receiving OmAD, in terms of tolerability, safety,
and clinical efficacy.

Materials and methods

We evaluated data of 42 patients (26 females and 16 males)
(Table 1) diagnosed with CSU refractory to high-dose
second-generation H1 antihistamines (AH) and treated
with OmAD between January 2017 and November 2019 in
a 35-month, prospective, non-interventional single-center
study. We present data at baseline, at 3-month visits during
therapy and at 2-months visits after each cycle with ad-
dition of 2 months of observation if no relapses occurred in
the first two months after the end of therapy. The size of the
sample was conditioned by the low incidence of the disease
correlated to the total population of the reference area of
our hospital and the need for a not excessively prolonged

Table 1. Clinical and laboratory variables of the study.

recruitment period. Patient recruitment took place from
January to October 2017 with collection of patient’s CU-
related medical history, comorbidities and previous treat-
ments. Inclusion criteria comprised adult patients (>18
years) with confirmed CU diagnosis for >2 months, re-
sistant to H1-AH treatment.

Patients with physical urticaria and angioedema were
preventively excluded. The study included three visits
along the 25-month follow-up period. To assess disease
activity and guide assessment of therapy effectiveness
we used patients reported outcomes through DLQI,
Urticaria Activity Score (UAS), and CU-Q20L. Patients
received 300 mg OmAb administered every 4 weeks for
6 months. Patients relapsing after two months of ob-
servation were retreated with a second 5-month cycle.
Further relapse after 2 months of observation, underwent
to a third therapeutic cycle lasting 6 months with a
subsequent watching time of 4 months. We compared the
characteristics of patients (shown in Table 1) after dis-
continuation of OmAb and evaluated the possible effects
of all available variables on clinical response.'°(Tables 2
and 3)

The study was conducted according to Good Clinical
Practice guidelines, the Declaration of Helsinki, was ap-
proved by the local ethics committee (Internal Review
Board University of L Aquila ex “Academic Ethics

Variables Women Men
N, (%) 26 (62%) 16 (38%)
Age, years, mean = DS 48.8 + [11.3] 48.1 + [22.3]
Duration of CSU, mean + DS 3.9 + [3] 1.5 £ [2]
Thyroid impairment, n (%) 4 (15.4%) 0
GERD, n (%) 2 (7.7%) 0
Depression, n (%) 2 (7.7%) 0
Diabetes type Il, n (%) 0 2 (12.5%)
Allergy to inhalants, n (%) 8 (30.8%) 10 (62.5%)
BMI kg/m2, mean + DS 227 £ [ 1.5] 234 £ [1.2]
IgE baseline, mean + DS 409 = [76.1] 355 + [66.8]
ASST, n (%) 8 (30.8%) 8 (50%)
Disease activity, mean + DS
UAS 7 TO 38.5 £ [3.7] 394 £ [3.6]
DLQI TO 27.7 % [2.5] 284 * [2.4]
CU-Q20L TO 87.8 * [3.6] 88.9 £ [3.9]
UAS7 T3 13.2 + [4.5] 10.1 + [2.9]
DLQI T3 7.5 £ [2.6] 11.4 +[3.4]
CU-Q20L T3 11.2 + [4.8] 114 +£[42]
UAS Té 0 0
DLQI Té 0 0
CU-Q20L Té 0 0
Recurrence rate after first cycle 4 (15.4%) 8 (50%)
Recurrence rate after second cycle 0 4 (25%)
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Table 2. Clinical and laboratory variables in woman.

Variables Responder woman Non responder woman
N, (%) 22 (84.6%) 4 (15.4%)
Age, years, mean £ DS 50+ 122 415 + 10.1
Menopause, n (%) 14 (53.8%) None
Duration of CSU, mean + DS 4.1 £37 31
Thyroid impairment, n (%) 4 (15.4%) None
MRGE, n (%) 2 (7.7%) None
Depression, n (%) 2 (7.7%) None
Diabetes type Il, n (%) None None
Allergy to inhalants, n (%) 8 (30.7%) None
BMI kg/m2, mean = DS 248 + 47 19.8 + 4.1
IgE baseline, mean + DS 479 £ 81.2 237 £ 24
ASST, n (%) 6 (23.1%) 2 (7.7%)
Disease activity, mean £ DS
UAS 7 TO 382 +37 385+ 35
DLQI TO 275+ 25 30
CU-Q20L TO 87.6 £ 3.6 915+ 0.5
UAS 7 T3 129 + 44 13515
DLQI T3 74+26 I+ 1
CU-Q20L T3 10.6 £ 4.3 16 + 4
UAS Té 0 0
DLQI Té 0 0
CU-Q20L T6 0 0
Disease activity, mean + DS(Second cycle)
UAS 7 TO 3833
DLQI TO 28 +2
CU-Q20L TO 875+ 35
UAS 7 T3 134 %3
DLQI T3 10 £ 0.5
CU-Q20L T3 15+4
UAS Té 0
DLQI Té 0
CU-Q20L Té 0

Committee” D.R. n. 206/2013 modified D.R. n. 46/2017)
and written informed consent was obtained from each
participant.

Results

After 3 months of treatment (T3) with OmAb, the mean
value of UAS 7 improved to 13.2 + [4.5] points (range 5-22)
for women, and then zeroed at the end of the treatment when
nobody showed signs or disease symptoms. Similar trend
for male patients who at T3 had an average UAS 7 value of
10.1 £[2.9] points (range 6—14) and 0 points at the end of the
treatment. The mean DLQI value at time 0 (TO) was 27.7 +
[2.5] points (range 30-25) for women and 28.4 + [2.4] points
(range 30-24) for men. At T3 the same value was 7.5 + [2.6]
points (range 3—12) for women and 11.4 + [3.4] points
(range 6-16) for men. Average of CU-Q20L score at TO was

87.8 £+ [3.6] (range 80-92) for women and 88.9 + [3.9]
(range 80-92) for men, at T3 was 11.2 £ [4.8] (range 5-22)
for women and 11.4 £ [4.2] (range 5-20) for men. After six
months of treatment patients achieved in both scale 0 points
with clinical remission in all patients. To the next evalua-
tions, 8 males (50%) resorted to a second cycle of therapy
and 4 (25%) to a third OmAb cycle. Only 4 (25%) men
definitively recovered after the first cycle. Instead among
females, 22 (84.6%) were in complete remission and 4
(15.4%) underwent a second cycle. After 4 months of ob-
servation by the end of the last therapeutic cycle no women
showed recurrence. Among the six male subjects with the
highest relapse rate, then undergoing the third therapeutic
cycle with OmAb, four were positive for autologous serum
skin test (ASST) (25%), two (12.5%) of the six with only
one recurrence, and two (12.5%) of the four first cycle
responders were ASST positive. In the female sample, half
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Table 3. Clinical and laboratory variables in men.

Men non responder at Men non responder

Variables Responder men first cycle OmAb at second cycle OmAb
N, (%) 4 (25%) 8 (50%) 4 (25%)
Age, years, mean + DS 21 £8 51 +17.6 69.5 £ 0.5
Duration of CSU, mean + DS 0.3 + 0.05 24+ 15 0.7 £ 0.3
Thyroid impairment, n (%) None None None
GERD, n (%) None None None
Depression, n (%) None None None
Diabetes type Il, n (%) None 2 (12.5%) None
Allergy to inhalants, n (%) 4 (25%) 4 (25%) 2 (12.5%)
BMI kg/m2, mean + DS 21.7 £ 3.1 284 £ 4.1 26 £ 1.1
IgE baseline, mean + DS 141.40 + 58.6 569.2 + 954 140 = 100
ASST, n (%) 2 (12.5%) 2 (12.5%) 4 (25%)
Disease activity, mean £ DS
UAS 7 TO 385+ 35 402 £ 35 385 %35
DLQI TO 275+ 25 287 £ 2.5 275+ 25
CU-Q20L TO 86.5 £ 3.5 90 + 34 885 + 25
UAS7 T3 10£3 92 +22 55+0.5
DLQI T3 105 10 +£28 199
CU-Q20L T3 125 + 05 125 +52 85+ 0.5
UAS Té6 0 0 0
DLQI Té 0 0 0
CU-Q20lL Té6 0 0 0
Disease activity, mean + DS(Second cycle)
UAS 7 TO 395+ | 38+4
DLQI TO 282 + 23 27 £2
CU-Q20L TO 876 +34 865 + 3.5
UAS7 T3 87 %123 6+0.5
DLQI T3 95+3 155
CU-Q20L T3 In+2 83+07
UAS Té 0 0
DLQI Té 0 0
CU-Q20lL Té6 0 0
Disease activity, mean + DS(Third cycle)
UAS 7 TO 382 +28
DLQI TO 265 +3
CU-Q20L TO 875+%2
UAS7 T3 57 %1
DLQI T3 17+6
CU-Q20L T3 84 +0.5
UAS Té 0
DLQI Té 0
CU-Q20L Té 0

of the non-responders in the first treatment cycle were
positive for ASST (7.7%), while six (23.1%) of the twenty-
two responders were positive. Although there was a greater
ASST positivity among men with more relapses, a greater
response to treatment was found among women despite the
higher ASST positivity rate. The mean IgE level in women
with remission in the first cycle of therapy was 478.69 while
the non-responders in the first cycle had an average level of

IgE less than 23.7. On the contrary in the male sample, the
highest level of IgE was found in patients with a relapse after
the first therapeutic cycle with a mean value of 749, mean
values equal to 155.1 were documented in patients with
double relapse and then underwent the third therapeutic
cycle, while the lowest values (mean 14.4) were detected in
the responders at the first OmAb cycle. Although in the
literature it is documented high basal IgE levels (above 100
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KU/) in CSU patients responsive to treatment and with a
faster relapse after discontinuation of therapy, this seems to
happen in our sample only for the female population while
the data relating to men would seem not to comply with what
is reported, offering a further reason for reflection on the
possible implication of gender difference.!’'* Our analysis
laboratory is not equipped for distinguishing free IgE from
those linked to OmADb or to effector cells this makes IgE
assay after therapy of little significance.'® All patients, re-
gardless of sex, age, or any other factor, achieved a partial
clinical remission of the disease after the first 3 doses of
OmAD with a reduction of the disease activity indices and
impact on the quality of life measured by UAS7, DLQI, and
CU-Q20L."*"” Thus confirming effectiveness of the therapy
and improvement of the patient’s quality of life.'®

Discussion

The identification of response biomarkers to therapy in
CSU is a key topic and was showed as the combination of
eosinopenia and basopenia is a better predictor of non-
response to second-generation H; AH than eosinopenia
alone.'’Several biomarkers have been indicated to differ-
entiate severity and prognosis in CSU patients: older pa-
tients have more severe disease, females have a longer
remission, duration of urticaria is directly linked to severity,
such as with less evidence positivity of ASST, the coex-
istence of angioedema seem to have a less favorable
prognosis.'®'? In our patients, recurrences predominate in
men, two months after the suspension of the drug. Respect
to sex and recurrence, we did not find any correlation with
age, body mass index, peripheral eosinophil counts, total
IgE levels, D-dimer, plasma prothrombine level or C-
reactive protein. We found no sex differences in tolera-
bility and safety. No one has so far noted these sex dif-
ferences as well as recently in the study by Ozyi1lmaz-Bozat
G. et al. that found no differences with respect to sex
between recurring and not recurring patients although in a
previous research they showed that CSU in girls may
persist longer and have worse prognosis.”’ Gouder C. et al.,
analyzing the difference between men and women in terms
of effectiveness, tolerability, and response rate of OmAb
found no difference in their study on the patients Maltese
with asthma.?’ Recently Johal KJ et al. explored if under
OmAb treatment of CSU the rate of clinical remission is
concordant with baseline basophil features or the rate of
change of IgE-dependent functions of basophils and/or
plasmacytoid dendritic cells. Their data show as changes
in basophil IgE based HR, surface IgE or FceRI, bear no
relationship to the kinetics in the change in clinical
symptoms while the baseline basophil count and basophil
functional phenotype may be predictive of responsiveness
to OmAb. Analyzing their data, it should be noted that
among 7 non-responders basopenic patients 4 are males out

of 6; of the other two one is basopenic unclassified and the
last is non-basopenic responder.’” These numbers are
consistent with our personal experience showing a better
response to OmAb in women than in men with CSU: 84.6%
of complete remissions in women versus 25% in men after
the first cycle of OmADb. A recent review on the predictors
of treatment response in CSU show a strong level of ev-
idence for no association of sex as a possible markers of
non-response to OmAb.** In their recent work, Yu et al.**
observed that gender is not linked to the speed of achieving
complete control with OmAb treatment.

Although there are no certainties on the mechanism of
action of OmAb in with CSU,?>?® the noticeable differ-
ence in response between males and females lead us to
suppose a role of the hormonal balance both on the
pathogenesis of the CSU>”*® and on the efficacy of OmAb.
In fact, CU is at least twice as frequent in women than in
men and may be associated with several diseases and
conditions characterized by sex hormones fluctuations as
female hormones have immunologic effects and modulate
the inflammatory response while gender differences in the
expression profiles of histamine receptors and of mast cells
exists. Recent studies revealed that a female predominance
of urticaria is observed only in specific age groups. Hyun-
Sun Yoon et al. also showed a clear female predominance
for new-onset urticaria only for those aged 20 x 10** and
45 x 10°* years. A female predominance of urticaria in
specific age groups could be due to estrogen. Estrogen is
believed to enhance humoral immunity and antibody
synthesis. The fact that CU is twice as frequent in women
than in men and may be associated with some diseases and
conditions characterized by sex hormone changes, include
hormonal contraceptives, pregnancy, menstrual cycle,
menopause, and or hormone replacement therapy, suggest
that fluctuations in hormonal milieu may play a role in
pathogenesis of the disease. A support of this hypothesis is
that, like estradiol, low concentrations of environmental
estrogens are capable of causing mast cell degranulation,
suggesting their role in the pathogenesis of mast cell-
dependent diseases. A gender difference in the expres-
sion profiles of histamine receptors and of mast cells was
demonstrated, also, in experimental studies. These char-
acteristics lead to the hypothesis that OmAb may affect
differently depending on the gender, explaining the lower
recurrence rate in women present in our study.”*** The
limitations of the study are the paucity of the sample as
conducted in a small peripheral center and based on a
disease with a low incidence in the population. A further
limitation is that sample power analysis was not per-
formed. Although limited by a small sample this study
offers the possibility to reflect on the gender difference in
the context of therapy with OmAb.*'~* It will be a future
objective to expand the series over time to evaluate the
influence of gender on a larger sample.
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Conclusions

In conclusion, OmAD is an effective and safe drug in the
treatment of CSU and our results show a better response in
women than in men. Further studies would be useful in order
to confirm our data and to highlight possible mechanisms
underlying the sex differences of OmAb effectiveness. It is
important to increase the awareness of potential sex-specific
effectiveness of therapy also in allergies.
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