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Abstract

Objectives: The main assay recommended in chronic urticaria is complete blood count (CBC). It is known that changes in the numerical values and
rates of blood cells in the CBC are associated with inflammation and thrombotic risk. In addition, the improvement of some patients with short-term
Omalizumab treatment, while others need long-term treatment raises the question of whether this difference can be predicted with parameters on the
CBC. This study aimes to evaluate the effect of the drug on CBC parameters in patients with chronic spontaneous urticaria (CSU) receiving Omalizumab
treatment.

Methods: The study included 66 patients who received Omalizumab treatment with CSU and 34 healthy individuals as a control group. The values of
17 parameters from the biomarkers in the CBC were recorded in the patient group (before the treatment/after 12 weeks of treatment) and in the control
group. In addition, patients with CSU according to the Omalizumab treatment requirement was divided into two groups as those who recovered in a
short time (<6 months) (group-1) and those who need longer treatment (> 6 months) (group-2). All data were compared statistically.

Results: It was observed that many inflammatory and thrombotic activation markers in the CBC increased in the patient group before treatment
compared to the control group, and even most of these values approached the values of healthy individuals after treatment. When the pre-treatment
and post-treatment data of the patients are compared within themselves; neutrophil and platelet numbers and neutrophil-monocyte ratio decreased
after treatment and there was a statistically significant difference. When the pre-treatment values of the two groups determined according to the
treatment requirement period were compared, it was determined that the eosinophil-basophil ratio (EBR) value was significantly higher in the group-
2 patients. It was observed that the number of platelets in group-1 decreased and eosinophil-lymphocyte ratio and eosinophil-neutrophil ratio increased
after treatment compared to pre-treatment; platelet, neutrophil counts and EBR values of patients in group-2 decreased, mean platelet volume (MPV)
and platelet distribution width (PDW) values increased.

Conclusion: It has been determined that Omalizumab treatment has positive effects on patients with CSU that it reduces many inflammatory and
thrombotic activation markers in CBC. It was thought that an increase in EBR may be a biomarker that predicts that patients with CSU will need
Omalizumab treatment for a longer period. In addition, it was concluded that MPV and PDW values increased during Omalizumab treatment of patients
with long-term treatment needs, and that thrombotic activation markers of these patients should be followed more closely during the treatment.
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Omalizumab Kullanan Kronik Spontan Urtiker Hastalarinda, Tam Kan Sayim ile Tedavi

Gereksinim Siiresini Onceden Tahmin Edebilir miyiz?
0z
Amag: Kronik Urtiker'de yapilmasi énerilen temel tetkik tam kan sayimidir. Tam kan sayimindaki kan hiicrelerinin sayisal degerleri ve oranlarindaki
degisimin, enflamasyon ve trombotik risk ile iliski oldugu bilinmektedir. Ayrica, Omalizumab tedavisi alan bazi hastalarin kisa siireli iyilesmesi,
bazilarinin ise uzun siireli tedaviye ihtiyacinin olmasi, bu farkin tam kan sayimindaki parametrelerle tahmin edilip edilemeyecegi sorusunu giindeme

getirmektedir. Bu cahyma, Omalizumab tedavisi alan Kronik Spontan Urtiker'li (KSU) hastalarda ilacin tam kan sayimi parametreleri iizerindeki etkisini
degerlendirmeyi amaglamaktadir.

Yoéntemler: Calismaya KSU tanisiyla Omalizumab tedavisi alan 66 hasta ile kontrol grubu olarak 34 saglikli birey dahil edildi. Tam kan sayiminda yer
alan biyobelirteglerden 17 adet parametrenin, hasta grubunda (tedavi 6ncesi/12 haftalik tedavi sonrasi) ve kontrol grubundaki degerleri kaydedildi.
Ayrica, KSU'lii hastalar omalizumab tedavi gereksinimine gore; kisa siirede (<6 ay) iyilesenler (grup-1) ve daha uzun siire (>6 ay) tedavi ihtiyaci olanlar
(grup-2) seklinde iki gruba ayrildi. Tiim veriler istatistiksel olarak karsilastirildi.

Bulgular: Tam kan sayimindaki birgok inflamatuvar ve trombotik aktivasyon belirtecinin, kontrol grubuna gore tedavi 6ncesi hasta grubunda artmis
oldugu, tedavi sonrasinda ise bu degerlerin ¢ogunun saglikl bireylerin degerlerine yaklastig1 gdzlendi. Hastalarin tedavi dncesi ve tedavi sonrasi verileri
kendi i¢lerinde karsilastirildiginda; notrofil ve platelet sayilari ve nétrofil-monosit orani tedaviden sonra azaldig: ve istatistiksel olarak anlaml fark
oldugu tespit edildi. Tedavi gereksinim siiresine gore belirlenen iki grubun tedavi 6ncesi degerleri karsilastirildiginda, grup-2'deki hastalarda eozinofil-
bazofil orani (EBO) degerinin anlaml olarak yiiksek oldugu belirlendi. Tedavi 6ncesine gore tedavi sonrasinda; grup-1'deki hastalarin platelet sayisinin
azaldigy, eozinofil-lenfosit orani ve eozinofil-nétrofil orani degerlerinin arttigl; grup-2'deki hastalarin platelet, nétrofil sayilar1 ve EBO degerlerinin
azaldigl, ortalama platelet hacmi (MPV) ve platelet dagilim genisligi (PDW) degerlerinin ise arttig1 gérildi.

Sonug: Omalizumab tedavisinin KSU'lii hastalarda, tam kan sayiminda yer alan bircok inflamatuvar ve trombotik aktivasyon belirtecini azalttig:
yoniinde olumlu etkileri oldugu belirlendi. EBO yiikseliginin, KSU’lii hastalarin daha uzun siire omalizumab tedavisine gereksinim duyacagini éngéren
bir biyobelirte¢ olabilecegi diisiintildi. Ayrica, uzun stire tedavi gereksinimi olan hastalarin Omalizumab tedavisi sirasinda MPV ve PDW degerlerinin
arttiginin belirlenmesi, bu hastalarin trombotik aktivasyon belirteclerinin tedavi siiresince daha yakindan takip edilmesi gerektigi kanaatine varildi.

Anahtar kelimeler: Kronik spontan iirtiker, Omalizumab, tam kan sayimi, biyobelirteg, trombotik aktivasyon.

INTRODUCTION increased permeability, plasma extravasation,
accumulation of inflammatory cells, and
sensory nerve activation34. Various
mechanisms, such as autoimmunity,
inflammation, and clotting, are thought to play a
role in the pathogenesis of chronic urticaria®.

Urticaria is a mast cell-mediated disease,
manifested by itchy and oedematous
papules/plaques, angioedema due to the deep
dermis or subcutis involvement, or both?. Its
lifetime prevalence is around 8-22%.
Approximate]y half of the cases are Omalizumab is a recombinant humanized
accompanied by angioedema_ It is called "acute monoclonal IgG antibody developed against IgE.
urticaria” if the urticaria has been present for This drug, which was first approved for use in
less than 6 weeks, and "chronic urticaria" for 6 treatment-resistant allergic asthma, was
weeks or more. The etio]ogy of 50% of cases approved for use in patients with CSU in 20146.
with chronic spontaneous urticaria (CSU) is Omalizumab is an effective and reliable second-
unknown!2. The pathogenesis of chronic line treatment agent approved for CSU patients
urticaria is complex and has not been fully over 12 years of age, whose symptoms persist
elucidated. Acute urticaria may have an allergic  despite high-dose H1 antihistamine therapy,
basis, but CSU usually does not have an allergic ~and is recommended for combined use'”. In the
basis2. Urticaria is defined as a mast cell- treatment of CSU, it is recommended to use
mediated diseasel. Mediators and cytokines Omalizumab at a dose of 300 mg/month for 6
such as platelet-activating factor, mainly months. Clinical improvement may take up to 1
histamine, from mast cells in the tissue, week after the first injection or 4 weeks. This
basophils in the blood are released through the drug is effective in more than 80% of patients.
immune or non-immune mechanism. As a However, itis nota curative treatment agent. A
result, urticaria develops with vasodilation, relapse may occur within 10 weeks of
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discontinuation of treatment. In case of relapse,
it can be used again without losing efficacy!. In
90% of patients who have started Omalizumab
again, the disease can be controlled within the
first 4 weeks8.

The complete blood count (CBC) is the most
commonly used routine blood test that provides
basic hematological measurements. The main
assay recommended in the guidelines for
chronic urticaria is CBC. In chronic urticaria;
CBC, erythrocyte sedimentation rate, and C-
reactive protein (CRP) tests are recommended
at the stage of diagnosis, whereas in acute
urticaria, the routine examination is not
recommended!. So we should be able to
evaluate the CBC test very well. Numerical
measurement of blood cells is obtained with
CBC examination and proportionate can be
made based on these measurements. It is
reported that the change in the numerical
values and rates of blood cells is associated with
increased inflammation and thrombotic risk.

This study aims to evaluate the effect of the drug
on CBC parameters in patients with chronic
spontaneous urticaria (CSU) treated with
Omalizumab and to identify biomarkers that
can help predict the duration of treatment
requirement.

METHODS

Our study is a retrospective study. It was
approved by the Ethics Committee of Hatay
Mustafa Kemal University Faculty of Medicine
with the 2018/49-56 approval code. A total of
100 people, including 66 patients who applied
to the Dermatology clinic between 2014 and

2018, who received 300 mg/month
subcutaneous Omalizumab treatment with the
diagnosis of CSU, and 34 individuals

constituting the healthy control group were
included in the study. The demographic
information, treatment responses, and duration
of the patients were obtained from the records
of our clinic. Within the last 1 month; patients

Dicle Tip Dergisi / Dicle Med ] (2020) 47 (3) : 568-577

with systemic steroids and immunosuppressive
agents, patients with additional chronic
diseases, patients with additional
dermatological diseases, patients unresponsive
to Omalizumab treatment, pregnant women,
and patients under 18 years of age were
excluded from the study.

In this study, the numbers and ratios of cells in
the CBC of the control group and all patients
with CSU were recorded before and after the
12th week of Omalizumab treatment. In
addition, patients with CSU according to the
Omalizumab treatment requirement; were
divided into two groups as those who recovered
in a short time (<6 months) (group-1) and those
who need longer treatment (>6 months)
(group-2).

CBC measurements were done using a complete
blood count device (Mindray BC 6800-China).
We recorded the neutrophil, lymphocyte,
monocyte, eosinophil, basophil, platelet counts,
red cell distribution width (RDW), mean
platelet volume (MPV), platelet distribution
width (PDW), neutrophil-lymphocyte ratio
(NLR), eosinophil-lymphocyte ratio (ELR),
eosinophil-neutrophil ratio (ENR), eosinophil-
basophil ratio (EBR), platelet-lymphocyte ratio
(PLR), platelet-neutrophil ratio (PNR),
lymphocyte-monocyte ratio (LMR) and
neutrophil-monocyte ratio (NMR) for all
participants.

The numbers and ratios of cells in the CBC
before and after Omalizumab treatment of the
whole patient group and the data of the healthy
control group were compared statistically. In
addition, the values of patients who recovered
in a short period and those who need long
periods of treatment and the values of the
healthy control group were compared
statistically. IBM SPSS Statistics 21.0 software
program was used for statistical analysis of the
data. Relationships between categorical
variables were analyzed by the Pearson chi-
square test for continuous variables with the
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Kolmogorov Smirnov test. The student t test was
used to compare the averages between the
groups. In addition, the data were analyzed using
The Wilcoxon Signed Ranks Test was used to
compare peer groups that were not in compliance
with normal distribution and Mann Whitney U
tests. p<0.05 was considered significant. Lack of
long-term data, lack of urticaria activity score, and
a low number of patients are the limitations of our
study.

RESULTS

One hundred people were included in our study,
66 (39 female, 27 male) CSU patients, and 34 (16
female, 18 male) healthy individuals. The average
age of patients with CSU was 43.53 * 10.06 years
in women, 49 * 11.71 years in men, total IgE
293.87 + 371.87 kU/L, disease duration was 7.13
+ 491 years. The age (p=0.870) and gender
(p=0.252) of the patient and control groups were
similar.

When the blood values of patients with CSU were
compared before the Omalizumab treatment and
the values of the control group; there was a
statistically significant difference in many
parameters between the two groups (Table I).
Blood neutrophil (p=0.001), monocyte (p=0.011),
platelet (p=0.001) numbers, MPV (p=0.023), CRP
(p=0.001), NLR (p=0.012), EBR (p=0.017), PLR
(p=0.031) values were higher in patients in the
patient group than in healthy individuals. In
contrast, blood basophil count (p=0.001), RDW
(p=0.014), PDW (p=0.001) and ENR (p=0.032)
values were lower in the patient group than in the
control group.

When the blood values of patients with CSU after
12 weeks of Omalizumab treatment were
compared with the blood values of the control
group; after Omalizumab treatment, the patients'
blood monocyte (p=0.035), platelet (p=0.016)
numbers and MPV (p=0.027) values were higher
in individuals in the patient group than healthy
individuals. In contrast, blood basophil count
(p=0.001), RDW (p=0.007), and PDW (p=0.001)
values were lower in the patient group than in the
control group. In addition, even though EBR

decreased significantly after treatment, it was still
significantly higher than healthy individuals
(p=0.029). It was determined that neutrophil
count and NLR, ENR, PLR values approached
control group values in patients receiving
Omalizumab treatment, and there was no
statistically significant difference (Figure 1, Table
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Figure 1. The statistically different parameters and values
reached while comparing the post-treatment condition of CSU
patients receiving Omalizumab treatment and the control
group. T-score graph is given in addition to standardized Z-
scores when the units of the parameters exhibit difference.

When the pre-treatment and post-treatment data
of the patients are compared within themselves;
neutrophil (p=0.001), platelet (p=0.001) numbers
and NMR (p=0.036) decreased after treatment
and there was a statistically significant difference
(Figure 2, Table I).
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Figure 2. The statistically different parameters and values
reached while comparing the CSU patients before and after
Omalizumab treatment. Standardized Z-score graph is given
when the units of the parameters exhibit difference.
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Table I: Comparison of the CBC parameters of CSU patients before and after the Omalizumab treatment and the control group.

CSU patients (n=66) Pre-treatment Post- Pre-treatment
treatment Vs
Parameters | Normal Range | Controls (n=34) Vs vs
Post-
Pre-treatment Post-treatment Copte Control Treatment
mean (median) mean (median) mean (median) p p p
Neutrophil 2-7 3,79 (3,77) 5,44 (4,78) 4,52 (4,37) 0.001 0.067* 0.001
(103/pl)
Lymphocyte 1-4,8 2,26 (2,20) 2,48 (2,46) 2,35 (2,31) 0.068 0.708* 0.074
(103/pl)
Monocyte 0,12-1,2 0,49 (0,48) 0,58 (0,57) 0,57 (0,55) 0.011 0.035 0.626
(103/pl)
Eosinophil
0-0,7 0,21 (0,16 0,2 (0,15 0,23 (0,16 0.659 0.734 0.875%*
(103/ul) ( ) ( ) ( )
Basophil
0-0,2 0,05 (0,05 0,03 (0,02 0,03 (0,03 0.001 0.001* 0.334
(103/pl) ( ) ( ) ( )
Platelet
(10%0) 150-400 237,26 (231,50) | 297,95(290,50) | 267,79 (262,50) 0.001 0.016 0.001
RDW (%) 11-16 14,19 (14,15) 13,52 (13,40) 13,62 (13,25) 0.014 0.007* 0.761
MPV (fl) 6,5-12 9,20 (9,11) 9,92 (10,00) 9,94 (10,05) 0.023 0.027 0.931
PDW (%) 15-17 16,81 (16,70) 12,04 (11,80) 12,51 (12,05) 0.001 0.001 0.158
NLR 1,75 (1,58) 2,44 (2,02) 2,11 (1,84) 0.012* 0.203* 0.092
ELR 0,09 (0,07) 0,08 (0,06) 0,11 (0,07) 0.266* 0.445* 0.191
ENR 0,06 (0,04) 0,05 (0,03) 0,06 (0,04) 0.032* 0.153* 0.299
EBR 10,96 (3,75) 93,52 (7,81) 32,02 (5,90) 0.017* 0.029* 0.278**
PLR 111,42 (102,28) | 132,24(11595) | 122,96 (112,50) 0.031* 0.150* 0.118
PNR 66,37 (65,05) 63,11 (58,06) 65,99 (60,25) 0.489* 0.861* 0353
LMR 4,74 (4,73) 4,57 (4,28) 4,46 (4,18) 0.001* 0.435 0.567
NMR 7,93 (7,85) 9,17 (8,75) 8,24 (7,88) 0.065* 0.588* 0.036**

Abbreviations: CSU, chronic spontaneous urticarial; RDW, red cell distribution width; MPV, mean platelet volume; PDW, platelet distribution width; NLR, neutrophil-
lymphocyte ratio; ELR, eosinophil-lymphocyte ratio; ENR, eosinophil-neutrophil ratio; EBR, eosinophil-basophil ratio; PLR, platelet-lymphocyte ratio; PNR, platelet-neutrophil
ratio; LMR, lymphocyte-monocyte ratio; NMR, neutrophil-monocyte ratio; vs, versus.

Values were expressed mean (median). *: Mann Whitney U tests, **: Wilcoxon Signed Rank Test others paired Student -t Test were performed. p <0.05 is defined statistically

significant.

Note: P-values that are considered statistically significant are shown in boldface.

The average duration of the Omalizumab treatment
requirement of individuals in the patient group was
calculated as 6 months. Therefore, those who heal with
Omalizumab treatment for 6 months and less; healing
group in a short time (group-1), those requiring
Omalizumab treatment for more than 6 months; those
who need treatment for a long time (group-2) were
grouped. CBC parameters and rates of both groups
were compared with each other. When group-1 was
compared before and after treatment, it was observed
that the number of platelets decreased significantly
after treatment (p=0.001), ELR (p=0.018) and ENR

(p=0.050) values increased significantly. When group-
2 is compared before and after treatment, it is detected
that; platelet (p=0.029) and neutrophil (p=0.027)
numbers and EBR (p=0.005) wvalues decreased
significantly after treatment, and MPV (p=0.028) and
PDW (p=0.010) values increased significantly. When
the pre-treatment data of group-1 and group-2 were
compared, the EBR value of group-2 was significantly
higher (p=0.014). When the post-treatment data of
group-1 and group-2 were compared, there was no
significant difference (Table II).
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Table II: Comparison of the CBC parameters of CSU patient groups determined according to the need for Omalizumab
treatment before and after treatment.

Recovery time
Group-2 Group-1
G -1 Group-1
e et Pre :l:;l;nent Pre-treatment vsp Vs
(Group-1) (Group-2) o Group 2
Parameters (n=38) (n=28) vs e Group 2 -
ost- ost-
(F/M; 23/15) (F/M; 16/12) Post- el Ll s [ e
Pre- Post- Post- treatment P P P
treatment  |treatment  |LYC treatment |, . tment P
Neutrophil 512 4,26 - . .
(10%/4) 567 (4,93) | 4,70 (4,38) (466) (421) 0.062 0.027 0.479 0.395
Lyg‘g?;’lfgte 2,36 (237) | 230(219) 2,64 (2,59) | 2,40 (2,31) 0.486 0.081 0.126 0.571*
“2‘;3;’;53‘* 056 (0,53) | 0,57(0,56) | 0595(0,59) | 0,55 (0,55) 07 0.153 0.542 0.681
E‘(’::)‘;‘/’ﬁll;“ 0,18 (0,14) | 0,26 (0,16) 021(0,18) | 0,18 (0,14) 0.146%* 0.130%* 0.253* 0.512*
i 0,02
'z;‘(s)‘;}’;‘l‘)l 0,03(0,02) | 0,03(0,03) 001) 0,029 (0,03) 0.538** 0.223% 0.204* 0.768*
298,18 262,05 275,57
s : , ,
Platelet (103/u) | 7o'co) (25400) |29764(30150) | Sero 0.001 0.029 0.975 0.404
RDW (%) 13,65 (13,30) | 13,67 (13,25) | 13,35 (13,40) | 13,53 (13,3) 0.694% 0.609%* 0.781* 0.876*
9,69
MPV (fl) 10,08 (10,15) | 9,79 (10,00) ©75) 10,12 (10,15) |  0.281%* 0.028 0.195 0.533*
PDW (%) 12,24 (12,45) | 12,18 (11,60) | 11,76 (11,45) |12,93 (12,65) 0.899 0.010%* 0.302* 0.290
2,72 2,05
NLR 207 2,23 (1,91) 179 1,92 (1,70) 0.357% 0.274% 0.113* 0.132*
ELR 0,07 (0,06) | 0,12 (0,71) 0,08(0,07) | 0,08(0,64) 0.018%* 0.151%* 0.484* 0.371*
ENR 0,04 (0,02) | 0,07 (0,03) 0,05(0,03) | 0,04(0,03) 0.050%* 0.339% 0.184* 0.716*
EBR 10,91 (5,68) | 11,36 (5,52) | 205,63 (10,37) | 60,04 (6,26) 0.106%* 0.005** 0.014* 0.533*
139,62 123,96 121,61 e e . .
PLR (11931) airen [12222011078) | Yo 0.071 0.838 0371 0.948
PNR 61,39 (57,09) | 62,44 (57,22) | 6544 (58,51) |70,78 (63,12) 0.78 0.151% 0.568* 0.129*
473
LMR 444 (4,20) | 4,22 (4,15) (445) 4,78 (4,30) 0.358 0.716%* 0.392 0.460*
7,70
NMR 9,55(9,59) | 8,62 (8,38) 8,68 (7,70) (753) 0.07 0.302%* 0.337 0.215*

Abbreviations: CSU, chronic spontaneous urticarial; RDW, red cell distribution width; MPV, mean platelet volume; PDW, platelet distribution width;
NLR, neutrophil-lymphocyte ratio; ELR, eosinophil-lymphocyte ratio; ENR, eosinophil-neutrophil ratio; EBR, eosinophil-basophil ratio; PLR, platelet-
lymphocyte ratio; PNR, platelet-neutrophil ratio; LMR, lymphocyte-monocyte ratio; NMR, neutrophil-monocyte ratio; F/M, female/male; vs,versus.

Values were expressed mean (median). *: Mann Whitney U tests, **: Wilcoxon Signed Rank Test others paired Student -t Test were performed. p <0.05 is
defined statistically significant.

Note: P-values that are considered statistically significant are shown in boldface.

DISCUSSION

Various mechanism, such as autoimmunity,
inflammation, and clotting, are thought to play a
role in the pathogenesis of chronic urticaria®. An
abnormality or presence of thrombosis is noted

in the CSU, although it does not produce clinical

findings*°. The eosinophil, neutrophil, and
lymphocyte count in peripheral blood have
been reported to be normal in patients with
urticaria. However, the function of neutrophils

and lymphocytes in urticaria is still unclear?.
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Omalizumab is known to be an effective agent in
the treatment of CSU. However, the mechanism
of action is still uncertain>¢. By binding IgE in
the circulation, it prevents the release of
cytokine from mast cells and basophils and
reduces the migration of immune cellst0. It
reduces and desensitizes FcERI levels on the
surface of mast cells and basophils. It reduces
the binding of IgE to FcERI It reduces IgE
synthesis from B lymphocytes, causing
basopenia*1l. Triggers eosinophil apoptosisl?.
[t has been shown that elevated plasma D-dimer
levels decrease in patients with severe CSU after
Omalizumab treatment>.

In recent years, it has been mentioned that CBC
parameters can be evaluated as biomarkers in
determining inflammation and thrombotic risk
increase. In some diseases, NLR, NMR, ELR,
ENR, EBR, LMR, PLR, and CRP are reported to be
inflammatory markers, MPV and PDW (platelet
activation indices) are reported to Dbe

inflammatory and platelet activation markers12-
17

Platelets are versatile cells involved in many
pathophysiological processes such as blood
clotting, homeostasis, thrombosis,
atherosclerosis, autoimmune and inflammatory
diseases!’”. PDW shows the homogeneity of
platelet dimensions. It shows increased PDW
anisocytosis, which is associated with
pseudopod formation8. MPV has been reported
to be a potentially useful indicator of
cardiovascular risk!®. Increased MPV has been
demonstrated in vascular diseases such as
pulmonary thromboembolism16. MPV and PDW
are platelet activation markers, indicating
platelet production and platelets are active.
Although contradictory MPV values have been
reported in CSU patients, Kolkhir et all,
analysed 151 studies and reported that the
increase in CRP and MPV was significant in
patients with CSU compared to healthy
individuals2?, Ertas et all, reported that in
patients with CSU, MPV was high and PDW was
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low in the pre-treatment period compared to
healthy controls and that there was a
statistically significant increase in MPV and
PDW values after Omalizumab treatment?!.
Acer et al,, found that the number of platelets
decreased and MPV increased after 12 weeks of
Omalizumab treatment compared to pre-
treatment in patients with CSU22. Onder et al,,
reported that there was no significant change in
MPV values after Omalizumab treatment?3.

In our study, patients with CSU had higher
platelet count, MPV, and PDW values than
healthy individuals, both before and after
treatment. However, when the patient group
was compared in terms of the pre and post-
treatment period, it was found that the number
of platelets decreased significantly after the
treatment. In our study, it was seen that platelet
levels decreased significantly after treatment
compared to pre-treatment in all patients in
group-1 and group-2 determined according to
the recovery time. On the other hand, it was
determined that MPV and PDW, which are
among the markers of thrombotic activation,
increased in spite of the decrease in the number
of platelets after treatment with Omalizumab in
group-2, which was in need of more treatment.
Iribarren etall., reported an increased incidence
of serious cardiovascular and cerebrovascular
adverse events in asthmatic patients receiving
Omalizumab therapy24 This suggests that
patients with CSU who need Omalizumab
treatment for a long time should be followed up
for thrombotic activation during Omalizumab
treatment.

PLR has been reported to increase in the case of
a large number of pro-inflammatory and
prothrombotic diseases?5. It has been
demonstrated that the increase in PLR is
associated with venous thrombosis26. Whereas
PLR has been reported to be a potentially useful
parameter to detect the risk of bleeding??. Acer
et all,, reported that PLR decreased significantly
after treatment with Omalizumab in patients
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with CSU2Z, Ertas et all., stated that the PLR
value of patients with CSU was not different
from the control group at the beginning and did
not change significantly after Omalizumab
treatment?l. In our study, it was determined
that PLR was significantly higher before the
treatment in the patient group compared to the
control group and that the values approached
the control group and there was no significant
difference after the treatment.

Inflammation markers
lymphocytes, monocytes, eosinophils, and
basophils28, Studies have reported that
neutrophil count significantly decreased after
12 weeks of Omalizumab treatment?2.23, Ertas et
all., Acer et all. and Onder et al., found a
significant decrease in NLR after treatment
compared to Omalizumab treatment?1-23, In
addition, Onder et all., reported that NMR
decreased significantly after treatment,
according to Omalizumab treatment23. In our
study, similar to the data in the literature,
neutrophil and monocyte counts were higher
before treatment compared to the control
group. In the patient group, a statistically
significant decrease in neutrophil and NMR
values was found after treatment with
Omalizumab compared to pre-treatment. The
decrease in NLR was not significant. While the
PLR value was significantly higher in the pre-
treatment period compared to the control
group, there was no significant difference after
the treatment.

include neutrophils,

One of the indicators of chronic inflammation is
increased RDW. RDW indicates erythrocyte
membrane deformability and changes in
erythropoiesis?®. In our study, RDW was lower
in patients with CSU both before and after
Omalizumab treatment compared to the control
group, and the difference was significant. It has
been reported that the number of blood
basophils decreases in patients with active CSU,
and there is an inverse relationship between
disease severity and basophil count. Basophils

have shown to be higher in lesional skin than
lesionless skin. The findings suggest that the
cause of basopenia may depend on the uptake of
basophils in the blood into the skin tissue. With
Omalizumab treatment, it was determined that
the blood basophil count increased in patients
with CSU®7. Acer et all,, reported that basophil
count increased with Omalizumab treatment,
but this increase was not statistically
significant. They also reported that the number
of eosinophils increased after treatment?2. In
our study, blood basophil level was significantly
lower than the control group before and after
treatment. Acer et al, found a significant
increase in the number of eosinophils after
Omalizumab treatment compared to pre-
treatment?2. In our study, no significant
difference was found in comparisons in terms of
variability in eosinophil count. ENR values were
significantly lower in patients with CSU than
healthy individuals. In those who recovered
with <6 months Omalizumab treatment, it was
determined that ENR and ELR increased
significantly after treatment compared to pre-
treatment. It was thought that the increase in
ENR and ELR values may be related to the
decrease in blood lymphocyte and neutrophil
counts.

It has been reported that there is a significant
relationship between the increase in EBR value
and allergy, sinonasal polyp, and asthmal3:30, In
our study, in patients with CSU who needed
long-term Omalizumab treatment, the EBR
value was high and it was determined that the
EBR value decreased after treatment in these
patients. It was observed that the only
statistically significant parameter between the
two groups that improved with Omalizumab
treatment in a short time and requiring long-
term treatment was EBR.

In conclusion, when CBC parameters are
evaluated as a whole, it has been determined
that Omalizumab treatment has positive effects
in patients with CSU that it reduces many
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inflammatory and thrombotic activation
markers in CBC. It was thought that an increase
in EBR may be a biomarker that predicts that
patients with CSU will need Omalizumab
treatment for a longer period. In addition, it was
concluded that MPV and PDW values increased
during, Omalizumab treatment of patients with
long-term treatment needs, and that thrombotic
activation markers of these patients should be
followed more closely during the treatment. Our
results show that large-scale research is
needed, in which CBC parameters of CSU
patients receiving Omalizumab therapy are
followed for a long time.
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