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ABSTRACT Objective: To investigate the change of neutrophil-to-lym-
phocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), lymphocyte-to-
monocyte ratio (LMR), neutrophil-to-monocyte ratio (NMR), mean platelet
volume (MPV), the red blood cell distribution width (RDW), C-reactive
protein (CRP), and total immunoglobulin E (IgE) with omalizumab treat-
ment in patients with chronic spontaneous urticaria (CSU). Additionally, to
evaluate the relationship between complete blood cell count (CBC)-derived
biomarkers and urticaria activity score (UAS7), as well as their relationship
with CRP and total IgE, known indicators of disease activity in CSU. Ma-
terial and Methods: CBC, CRP, total IgE and UAS7 values of 101 patients
before and at the 12" week of treatment were analyzed retrospectively. Re-
sults: Before the omalizumab treatment, a significant difference was found
between the mild+moderate and severe urticaria groups for the NLR
(p=0.023) and NMR (p=0.019). At the 12" week of treatment; a significant
increase was observed in MPV (p=0.010), LMR (p=0.031), and total IgE
(p<0.001) while NLR (p<0.001), PLR (p=0.013), NMR (p<0.001) and CRP
(p<0.001) significantly decreased. There was no significant correlation be-
tween CBC-derived biomarkers and UAS7 before and after the treatment. Of
the CBC-derived biomarkers, only RDW and MPV showed a weak corre-
lation with CRP. Besides, solely NMR had a weak negative correlation with
total IgE just for post-treatment. Conclusion: NLR and NMR may reflect
the severity of CSU. The inflammatory biomarkers showed a significant
change during omalizumab treatment. Omalizumab inhibits inflammation
as well as having anti-IgE effect. The lack of correlation between the
biomarkers and UAS7 may be attributed to the involvement of different
complex inflammatory pathways in the pathogenesis of urticaria.

Keywords: Chronic spontaneous urticaria; omalizumab;
CBC-derived biomarkers;
C-reactive protein; total immunoglobulin E

OZET Amac: Kronik spontan iirtikerli (KSU) hastalarda omalizumab te-
davisi ile notrofil-lenfosit orani [neutrophil-to-lymphocyte ratio (NLR)],
trombosit-lenfosit orani [platelet-to-lymphocyte ratio (PLR)], lenfosit-mo-
nosit orani [lymphocyte-to-monocyte ratio (LMR)], nétrofil-monosit orani
[neutrophil-to-monocyte ratio (NMR)], ortalama trombosit hacmi [mean
platelet volume (MPV)], eritrosit dagilim genisligi [red blood cell distribu-
tion width (RDW)], C-reaktif protein (CRP) ve total immiinglobulin E’deki
(IgE) degisimleri incelemektir. Ayrica, tam kan sayimi kaynakli biyobelir-
teglerin hastalik aktivite skoru [urticaria activity score (UAS7)] ile olan ilis-
kisini ve KSU’de hastalik aktivitesini yansittig1 bilinen CRP ve total IgE
degerleri ile olan iliskilerini degerlendirmektir. Gere¢ ve Yontemler: Yiiz
bir hastanin tedavi 6ncesi ve tedavinin 12. haftasindaki tam kan sayimi,
CRP, total IgE ve UAS7 degerleri retrospektif olarak incelendi. Bulgular:
Omalizumab tedavisi 6ncesi hafif+orta ve siddetli tirtiker gruplari arasinda
NLR (p=0,023) ve NMR (p=0,019) agisindan anlaml1 fark bulundu. Teda-
vinin 12. haftasinda; MPV (p=0,010), LMR (p=0,031) ve total IgE’de
(p<0,001) anlaml1 artis gozlenirken, NLR (p<0,001), PLR (p=0,013), NMR
(p<0,001) ve CRP (p<0,001) anlamli derecede azaldi. Tedaviden 6nce ve
sonra, tam kan sayimi biyobelirtecleri ile UAS7 arasinda anlamli bir kore-
lasyon yoktu. Tam kan sayimi biyobelirteclerinden yalnizca RDW ve MPV,
CRP ile zayif bir korelasyon gosterdi. Ayrica sadece tedavi sonrasi igin
NMR’nin toplam IgE ile zayif bir negatif korelasyonu vardi. Sonu¢: NLR
ve NMR KSU’niin siddetini yansitabilir. Omalizumab tedavisi ile inflama-
tuar biyobelirteglerin anlamli degisimi, omalizumabin anti-IgE etkisinin yan
sira antiinflamatuar etkisini de gostermektedir. Biyobelirtecler ile UAS7
arasindaki korelasyon eksikliginin, tirtiker patogenezinde rol alan farkli
kompleks inflamatuar yolaklar ile iliskili olabilecegi diistintilmiistiir.

Anahtar Kelimeler: Kronik spontan iirtiker; omalizumab;
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Urticaria is a prevalent skin disease marked by
itchy, red, swollen patches and/or angioedema. The dis-
ease is categorized as either acute or chronic, based on
its duration. If it persists for fewer than six weeks, it is
termed acute urticaria (AU), while lasting beyond six
weeks classifies it as chronic urticaria (CU).! The patho-
genesis of CU has not been fully elucidated. Various
factors, including disruptions in the intracellular signal-
ing pathways of mast cells and basophils, autoimmu-
nity, inflammation, and coagulation, are believed to
contribute to the development of this condition.>*

The basis of urticaria treatment is to eliminate the
triggering cause and relieve the symptoms. Omal-
izumab, a humanized monoclonal anti-immunoglobu-
lin E (anti-IgE) antibody, has proven to be both
effective and well-tolerated in treating chronic sponta-
neous urticaria (CSU) in individuals aged 12 and above
who do not respond adequately to antihistamine ther-
apy.* Omalizumab binds to the Fc portion of IgE. It pre-
vents IgE from binding to the effector cell and
activating the cell and the release of cellular mediators.
Recent studies showed that omalizumab is effective
not only as anti-IgE but also with its inhibitory prop-
erties on inflammation and coagulation.’

For monitoring the general activity of the ur-
ticarial and treatment effectiveness, the urticaria ac-
tivity score (UAS) is a simple and verified method. It
is recommended to use UAS7 which is calculated by
adding up UAS on a daily basis for seven consecutive
days.! In addition to this scoring system, laboratory
tests that can objectively measure inflammation
severity and treatment response are needed.

C-reactive protein (CRP), an acute phase protein
that rises during inflammatory responses, was identi-
fied as a biomarker linked to the activity and severity
of CSU, as well as its response to treatment.® It is one
of the tests recommended to be performed in the first
step in patients with CSU.!

Total IgE, a pivotal factor in allergic conditions,
has been identified as a biomarker linked to the ac-
tivity, duration, and treatment response of CSU.”8 In
the initial evaluation of patients with CSU, it is
among the tests recommended to be performed.!

Neutrophils, lymphocytes, macrophages, and
platelets have a role in provoking systemic inflam-
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mation. The neutrophil-to-lymphocyte ratio (NLR) is
a calculated biomarker obtained by dividing the ab-
solute neutrophil count by the absolute lymphocyte
count. In the presence of systemic inflammation, in-
flammatory cytokines trigger the migration of neu-
trophils and increase in their numbers, leading to
neutrophilia. Meanwhile, in response to physiological
stress, there is an increase in neutrophil count and a
decrease in lymphocyte count due to elevated en-
dogenous cortisol levels that cause an increase in the
NLR.>!® This ratio is commonly used as a marker in
various diseases, including inflammatory conditions,
infections, and malignancies. Research in the litera-
ture indicates that the NLR is elevated in patients
with CSU compared to the healthy control group.
Moreover, it demonstrates a decrease following treat-
ment with omalizumab.!"-!?

The platelet-to-lymphocyte ratio (PLR) is an-
other inflammatory marker obtained by dividing the
absolute platelet count by the absolute lymphocyte
count. It was reported that while megakaryocytic se-
ries proliferate in chronic inflammation, lymphocyte
numbers tend to decrease. PLR can indicate the prog-
nosis of various cardiovascular and chronic inflam-
matory disorders." Studies reported different results
in terms of change in PLR with omalizumab treat-
ment in CSU patients.'>!*

The neutrophil-to-monocyte ratio (NMR) is ob-
tained by division of the absolute neutrophil count
by the absolute monocyte count. Similar to the ratios
discussed above, the NMR is also used to assess the
inflammatory status in various diseases and condi-
tions.!> Research on NMR in the context of urticaria
appears to be limited and in one study, a decrease in
NMR with omalizumab treatment in CSU patients
was reported.’

As another inflammatory marker, lymphocyte-
to-monocyte ratio (LMR) is obtained by division of
the absolute lymphocyte count by the absolute mono-
cyte count. A limited number of studies showed that
LMR does not change with omalizumab treatment in
patients with CSU.>!6

The activation of the coagulation cascade trig-
gers urticaria by activating mast cells. Since mean
platelet volume (MPV) is a potential reflection of
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platelet reactivity and inflammation, it is thought that
this biomarker might be linked to the disease’s activ-
ity in urticaria. Studies also showed that larger
platelets are more reactive.!’

The red blood cell distribution width (RDW) is
widely used to measure the degree of erythrocyte
anisocytosis, reflecting the variability in the size of
circulating erythrocytes. In addition to anemia, it was
reported that RDW increases in inflammatory dis-
eases.'® In a study, RDW was documented to exhibit
elevated levels in individuals with CSU compared to
those in the healthy control group.' In another study,
no statistically significant change was observed in
RDW after omalizumab treatment in CSU patients.'

In this study, our objective was to assess the im-
pact of omalizumab on the abovementioned cost-ef-
fective CBC-derived biomarkers in patients who
started omalizumab treatment with the diagnosis of
CSU. We also intended to assess the correlation of
these biomarkers with UAS7, CRP, and total IgE.

I MATERIAL AND METHODS

Our study received approval from the Clinical Re-
search Ethics Committee of Ankara Y1ildirim Beyazit
University-Faculty of Medicine (date: June 10, 2020,
no: 47). The research adhered to the principles out-
lined in the Declaration of Helsinki, the Patient
Rights Act, and ethical norms.

This retrospective study includes 101 patients,
who were followed between February 2019 and
September 2021, aged between 18-80. They did not
have any dermatological additional diagnoses other
than CSU, and they received omalizumab treatment for
the first time in our clinic. Patients under 18 years of
age, patients with active infection, hepatic disease, ma-
lignant disease, hematological disease, diabetes, hy-
perlipidemia or coronary heart disease, patients using
immunosuppressants or drugs that impair platelet func-
tions, patients who received treatment other than anti-
histamines and omalizumab for urticaria, and patients
who received omalizumab treatment other than 300 mg
every 28 days were excluded from the study.

The patients’ sociodemographic characteristics
(age, gender), disease and treatment information (dis-
ease duration, presence of additional systemic dis-
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ease, UAS7, previous treatments for urticaria), and
laboratory results were accessed using the hospital
automation system. Leukocyte, platelet, neutrophil,
lymphocyte, monocyte, MPV, RDW, NLR, PLR,
LMR, NMR, CRP, total IgE, and UAS7 values were
analyzed both before and at the 12% week of treatment.
Total IgE data were unavailable for 26 patients. Cor-
relation analysis between CBC-derived biomarkers
and total IgE was conducted on 75 patients. UAS7 val-
ues were available in the system for all 101 patients in-
cluded in the study. UAS7 values are used to evaluate
the severity of the disease and the responses to treat-
ments. It is obtained by scoring the number of wheals
and itching severity of the patient within 24 hours and
calculating the 7-day total. For a daily activity score,
the patient scores wheals and itching between 0-3. The
overall score of daily activity varies between 0-6,
while the 7-day total varies between 0-42."

Based on the literature; patients’ UAS7 scores,
both prior to and after a 12-week course of omal-
izumab treatment, were categorized into five score
ranges (0, 1-6, 7-15, 16-27, 28-42). Following omal-
izumab treatment, patients with UAS7=0 were con-
sidered to have a complete response. UAS7 falling
within the range of < 6 were labeled as well-controlled,
while those in the range of 7-15 were classified as
mild. Scores of 16-27 were categorized as moderate,
and scores ranging from 28-42 were considered se-
vere.”’ Patients with an increase or no decrease in
UAS?7 were considered to be unresponsive, and UAS7
lower than the baseline but not showing complete re-
mission were considered to have a partial response.
The collected data were compared statistically.

STATISTICAL ANALYSIS

Data were summarized as meantstandard deviation
and median (min-max) for continuous variables and
frequencies (percentages) for categorical variables.
The normality distribution of the data was examined
with the Shapiro-Wilks test and, depending on the
normality distribution characteristics, analysis of
variance (one-way analysis of variance) or Kruskal-
Wallis H test was used for comparisons of more than
two independent groups. For dependent groups, the t-
test (Paired t-test) or Wilcoxon test was used for com-
parison. Pearson or Spearman correlation coefficients
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were employed to examine the association between
continuous variables. Statistical analyses were con-
ducted using SPSS Version 23.0 (IBM, Armonk, NY,
USA). A significance level of p<0.05 was considered
statistically significant.

I RESULTS

The study included 101 patients diagnosed with CSU
who underwent omalizumab treatment. 73.3% (n=74)
of the patients were female and 26.7% (n=27) were
male. The mean age of the participants was 41.6+13.1
years, and the average duration of the disease was
35.5435.6 months. While the mean UAS7 before the
omalizumab treatment was 34.9, it decreased to 7.6
after the treatment (Table 1).

Based on the UAS7 before and after treatment,
the patients were categorized into groups (Table 2).
Patients having the complete response (UAS7=0) ac-
counted for 18.8% (n=19) of all patients and they were
included in the well-controlled group (UAS7<6).

Here results are divided into 3 subsections
namely, analysis of pre-treatment data, analysis of
post-treatment data, and analysis of changes in hema-

TABLE 1: Demographic and clinical findings of the patients.
n %

Gender Female 74 73.3

Male 27 26.7

X+SD Median Minimum-Maximum
Age 41.6+£13.1 40 19-75
Disease duration (months) 35.5+35.6 20 3-156
UAST (0 week) 34.9+6.6 36 7-42
UAST (12" week) 76 4 0-38

UAST: Sum of daily urticaria activity scores over 7 consecutive days; SD: Standard de-
viation.

tological and inflammatory biomarkers with the treat-
ment.

ANALYSIS OF PRE-TREATMENT DATA

In this section, CBC-derived biomarkers of the pa-
tients were compared considering the disease sever-
ity groups (based on UAS7), before treatment. In
addition, the correlations of these biomarkers with
UAS?7, CRP, and total IgE were examined.

For the comparative analysis, since there were
only two patients in the mild urticaria group, they
were added together and a new group called
mild+moderate was created. Comparative results be-
tween mild+moderate and severe urticarial groups
were analyzed. There was a significant difference ob-
served between the mild+moderate and severe ur-
ticaria groups for NLR and NMR variables (p=0.023,
0.019, respectively). For other variables, the differ-
ence between the mild+moderate urticaria and severe
urticaria groups was not significant (Table 3).

For pre-treatment correlation analysis, there was
no significant correlation between CBC-derived
biomarkers and UAS7. For the correlation of CRP
with CBC-derived biomarkers, a weak (0.2<r<0.4)
positive correlation was found considering MPV
(p<0.01,1=0.271) and RDW (p<0.01, r=0.300). How-
ever, there was no significant correlation considering
NLR, PLR, LMR, and NMR. Also, no significant
correlation was observed between total IgE and CBC-
derived biomarkers (Table 4).

ANALYSIS OF POST-TREATMENT DATA

In this part, post-treatment correlations of CBC-de-
rived biomarkers with UAS7, CRP, and total IgE
were examined. Between post-treatment UAS7 and
post-treatment CBC-derived biomarkers, there was

TABLE 2: Distribution of the number of patients according to UAS7 before and after treatment.

Pre-treatment UAS7 (0™ week) Well-controlled Mild urticaria Moderate urticaria Severe urticaria Total
Mild urticaria 2 (100%) 0 0 0 2
Moderate urticaria 8 (88.9%) 1(11.1%) 0 0 9
Severe urticaria 52 (57.8%) 24 (26.7%) 8 (8.9%) 6 (6.7%) 90
Total 62 25 8 6 101

Post-treatment UAS7 (12" week)

UAST: Sum of daily urticaria activity scores over 7 consecutive days.
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TABLE 3: Comparison of inflammatory biomarkers of groups classified according to disease severity before treatment.

Mild+Moderate group, Median
(Minimum-Maximum) n=11
8.1
(7-10)

13.7
(11.9-19.1)

1.60
(0.89-3.8)

104.8
(67.8-165.9)

B
(3.40-10.2)

9.08
(6.8-20.6)

MPV (fL)

RDW (%)

NLR

PLR

LMR

NMR

Severe group, Median

(Minimum-Maximum) n=90 p-value
8.4 0.488
(6.16-11.2)
13.9 0.389
(12.1-18.4)
245 0.023*
(1-7.4)
125 0.383
(11.6-258.2)
53 0.857
(1.9-19.5)
12.6 0.019*
(5.4-43.3)

*p<0.05; MPV: Mean platelet volume; RDW: Red blood cell distribution width; NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; LMR: Lymphocyte-to-monocyte

ratio; NMR: Neutrophil-to-monocyte ratio.

TABLE 4: Pre-treatment correlation analysis results.

0 week MPV RDW
UAS7 r 0.100 -0.129
p value 0.319 0.199
CRP r 0.271 0.300
p value 0.006* 0.002¢
Total IgE r 0.027 -0.022
p value 0.816 0.852

NLR PLR LMR NMR
0.064 -0.099 0.172 0.173
0.528 0.323 0.086 0.084
0.182 0.011 0.050 0.196
0.069 0.915 0.623 0.049
-0.113 -0.143 -0.167 -0.206
0.336 0.222 0.153 0.077

*p<0.05; MPV: Mean platelet volume; RDW: Red blood cell distribution width; NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; LMR: Lymphocyte-to-monocyte
ratio; NMR: Neutrophil-to-monocyte ratio; CRP: C-reactive protein; IgE: Immunoglobulin E; UAST: Urticaria activity score 7; r: Correlation coefficient.

no significant correlation, similar to the pre-treatment
situation. For the post-treatment correlation of CRP
with CBC-derived biomarkers, a weak positive cor-
relation was detected considering RDW (p<0.01,
=0.267). However, there was no significant correla-
tion considering MPV, NLR, PLR, LMR, and NMR.
For total IgE, a weak negative correlation was ob-
served with post-treatment NMR (p<0.01, r=-0.381),
and no significant correlation was detected with other
biomarkers (Table 5).

ANALYSIS OF CHANGES IN CBC-DERIVED
BIOMARKERS, CRP, AND TOTAL IGE WITH
OMALIZUMAB TREATMENT

In this part, CBC-derived biomarkers, CRP, and total
IgE before and at the 12" week of treatment were
compared. While there was a significant increase in
MPV (p=0.010), LMR (p=0.031), and total IgE
(p<0.001); a significant decrease was observed in

63

NLR (p<0.001), PLR (p=0.013), NMR (p<0.001),
and CRP (p<0.001) with treatment. Besides, there
was no significant difference between pre-treatment
and post-treatment RDW (Table 6).

I DISCUSSION

CSU is a common skin disease marked by the pres-
ence of pruritic urtica, angioedema, or a combination
of both, persisting for a duration of six weeks or more.!
Autoimmunity, inflammation, and the coagulation cas-
cade are regarded as the primary factors in the patho-
genesis of CSU,; it is thought that different cell groups
such as mast cells, basophils, neutrophils, lympho-
cytes, eosinophils, and platelets play a role.>* Several
inflammatory biomarkers have been studied to assess
the inflammatory status and disease activity in CSU.

AU and CU are more common in women. Most
studies found male: female ratios to be 1:2. CU is
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TABLE 5: Post-treatment correlation analysis results.
12" week MPV RDW NLR PLR LMR NMR
CRP r -0.009 0.267 0.125 0.092 -0.052 0.149
p value 0.931 0.007* 0.214 0.359 0.608 0.136

*p<0.05; MPV: Mean platelet volume; RDW: Red blood cell distribution width; NLR: Neutrophil-to- lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; LMR: Lymphocyte-to-monocyte
ratio; NMR: Neutrophil-to-monocyte ratio; CRP: C-reactive protein; IgE: Immunoglobulin E; UAS7: Urticaria activity score 7; r: Correlation coefficient.

TABLE 6: Analysis of changes in CBC-derived biomarkers, CRP, and total IgE.

X£SD

Median (Minimum-Maximum) p-value

RDW (%) 14.15+1.39 13.80
0" week (11.90-19.10)
RDW (%) 14.06+153 13.80

12" week (11.30-19.90)

PLR 130.53+46.21 124.80
0" week (11.60-258.20)
PLR 124.16+49.78 119.30
12" week (11.80-308.10)

NMR 13.5546.58 1190
0" week (5.40-43.30)
NMR 11104361 10.80
12" week (4.60-26)

<0.001*

Total IgE (1U/mL) 153.93+211.15 64.30
0" week (1-1156.40)

<0.001*
Total IgE (1U/mL) 263.78+335.97 132.80
12" week (3-2235)

*p<0.05; MPV: Mean platelet volume; RDW: Red blood cell distribution width; NLR: Neutrophil-to-lymphocyte ratio; PLR: Platelet-to-lymphocyte ratio; LMR: Lymphocyte-to-monocyte
ratio; NMR: Neutrophil-to-monocyte ratio; CRP: C-reactive protein; IgE: Immunoglobulin E; SD: Standard deviation.

most frequently reported between the ages of 25 and 1:2.7 and the average age was 41.6+13.1 years, sim-
55 years.”’ In our study, the male: female ratio was ilar to the literature.
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Based on the double-blind placebo-controlled
studies including over a thousand patients, the effec-
tiveness of omalizumab in urticaria was approved and
it was added to the treatment algorithm in CSU guide-
lines.”! In one of these studies, ASTERIA I, the ini-
tial mean UAS7 of patients in the 300 mg
omalizumab group was found to be 31.3+5.8. At the
12" week, 35.8% achieved a complete response
(UAS7=0), and 51.9% were classified as well-con-
trolled (UAS7<6). These rates were more than four
times higher than the rates in the placebo group.*
In a review of five randomized controlled trials,
43% of patients on 300 mg omalizumab for 24
weeks achieved complete response (UAS7=0),
compared to 9% in the standard urticaria treatment
group.”® In our study, we found the initial mean
UAST7 to be 34.9+6.6, similar to that in ASTERIA
L. After treatment, 61.4% of the patients had a well-
controlled disease response including an 18.8%
complete response rate. Compared to the literature
our complete response rate (18.8%) was lower. How-
ever, the well-controlled disease response rate
(61.4%) was observed to be high compared to the lit-
erature. Overall, our findings showed consistent re-
sults with the literature considering the effectiveness
of omalizumab in reducing the patients’ symptom
scores.

Autoimmunity, inflammation, and coagulation
processes are involved in the pathogenesis of CU,
thus different inflammation biomarkers have been
studied to evaluate the inflammatory status and dis-
case activity. These biochemical and hematological
biomarkers might be time-consuming and expensive
to use in all clinical cases. However, some biomark-
ers can be easily acquired from a complete blood
count to monitor the status and disease activity.>'*
NLR is a practical method to predict the prognosis of
various diseases which also increases in some der-
matological conditions like atopic dermatitis and pso-
riasis, and this increase is associated with disease
activity.”!%242 PLR can be used as an indicator of
systemic inflammation and indicate the prognosis of
various disorders including psoriasis and atopic der-
matitis.!***2* LMR and NMR were also presented as
prognostic indicators of some dermatological dis-
eases.””” MPV is a potential indicator of platelet re-
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activity and inflammation, which might be associated
with disease activity in urticaria.!” Lastly, CRP is a
known inflammatory biomarker in many diseases,
which is recommended to be examined as a routine
diagnostic test in CU.!

The study by Tat et al. found a significant in-
crease in NLR in CU patients compared to the control
group, but no significant difference in NLR among
different disease severity groups.?’ Another study
noted higher NLR and CRP in CSU patients, with
CRP being significantly higher in severe cases.*
Cosansu reported elevated NLR and RDW and lower
MPV in CSU patients, with no significant difference
in PLR. Furthermore, there were no significant dif-
ferences in these markers between different disease
severity subgroups.'” To the best of our knowledge,
there is no study investigating the correlation between
NMR and LMR with urticaria disease severity. Dif-
ferent from some studies in the literature, there was
no control group in our study, instead the patients
were stratified into two groups (mild+moderate/se-
vere) based on the severity of the disease. In our
study, both NLR and NMR were significantly ele-
vated in the severe disease group compared to the
mild and moderate disease group. Thus, we believe
that both NLR and NMR could serve as potential
biomarkers capable of indicating the severity of the
disease.

Omalizumab is a fast-acting treatment agent
with high treatment efficacy in patients with CSU
who do not respond to high-dose antihistamines.
Omalizumab shows its general effects by stopping
the degranulation of mast cells, reducing the secre-
tion of mediators, cytokines, and chemokines, and
with additional anti-inflammatory effects.’*! In our
study, we found that MPV, LMR, and total IgE in-
creased with treatment while NLR, PLR, NMR, and
CRP decreased with treatment. However, we did not
observe any significant changes in RDW. Our find-
ings generally support the literature findings, on the
other hand, we had conflicting results regarding the
response of PLR and LMR to omalizumab treatment.
Different studies showed that PLR decreased after
omalizumab treatment or its change was not signifi-

cant, and the change in LMR was not signifi-
Cant.5,12,14,16,32—34
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As for the pre-treatment correlation analysis,
CBC-derived biomarkers did not show a correlation
with UAS7, consistent with the findings in Cosansu’s
study.!” This might be explained by the different in-
flammatory pathways involved in the complex ur-
ticaria pathogenesis and by only including the patients
under omalizumab treatment in our study. We also an-
alyzed the correlation of CBC-derived biomarkers with
CRP and total IgE, which are biomarkers considered
indicators of disease activity (according to previous
studies’ results) and recommended as routine tests in
the guidelines."%* In our results, MPV and RDW
showed weak correlations with CRP, while NLR,
PLR, LMR, and NMR did not correlate supporting the
findings of Akca and Tuncer Kara.’* In addition,
CBC-derived biomarkers also showed no significant
correlation with total IgE in our study.

To our knowledge, there is no research examin-
ing the correlation between complete blood count
biomarkers and CRP/total IgE/UAS after omal-
izumab treatment. In our study, these biomarkers and
UAS?7 did not correlate in post-treatment analysis, as
well as pre-treatment analysis. While they may not di-
rectly correlate with the disease activity score, it is im-
portant to note that NLR and NMR might be higher in
individuals with severe urticaria. We also found that
CRP had a weak correlation with RDW, while it did
not correlate with other biomarkers. Among the CBC-
derived biomarkers, only NMR showed a weak corre-
lation with total IgE. This situation was similar to the
pre-treatment correlation analysis. Among the exist-
ing literature, best of our knowledge, our study is the
most comprehensive one analyzing the correlations
of CBC-derived biomarkers and the disease activity
both before and after treatment.

Our study has limitations such as its retrospec-
tive design and lack of a control group.

I CONCLUSION

PLR, LMR, MPV, and RDW may not be reliable
markers for predicting disease activity because

66

they neither showed significant differences be-
tween severity groups nor correlated with UAS7 in
the pre- and post-treatment analysis. Besides
UAST7, these biomarkers did not show a correlation
either with total IgE and CRP (only a weak corre-
lation for MPV and RDW). However, NLR and
NMR might reflect disease severity because of the
significant differences between severity groups.
The lack of correlation between these CBC-derived
biomarkers and UAS7 might be attributed to the in-
volvement of different complex inflammatory path-
ways in the pathogenesis of urticaria. A significant
elevation in MPV, LMR, and total IgE, along with
a reduction in NLR, PLR, NMR, and CRP follow-
ing treatment indicates that omalizumab possesses
not only an anti-IgE effect but also exerts in-
hibitory effects on inflammation and coagulation
processes.
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