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Abstract: Objective: The aim of this study was to explore the laboratory results in severe as asthma patients with
omalizumab therapy and provide evidence for estimating omalizumab efficacy. Methods: Retrospective study of
18 patients with severe asthma received omalizumab therapy in Shanghai General Hospital from 2020 to 2022
was performed. The basic data of patients were collected. The absolute number and the percentage of basophil
and eosinophil in peripheral blood, total IgE level in serum, and as pulmonary function were detected at the begin-
ning of treatment and 4 months after treatment. Differences between two groups were analyzed using Paired T
test. Results: The most common allergens collected from patients with moderate to severe asthma were dust mite
(positive ratio 55.56%), mixed mold (16.67%), cat and dog dander, and Aspergillus fumigatus (11.11%). There was
no significant difference in eosinophil and basophil counts in peripheral blood between the two groups. However,
serum total IgE levels increased from (437.55+279.35) KU/L to (1071.42+721.28) KU/L (P=0.004), and FEV1/
FVC ratio increased from (65.53+14.15)% to (73.91+13.63)% (P=0.005) after 4 months of treatment. Conclusions:
The existing laboratory indicators for evaluation of omalizumab efficacy are still very limited, and new biomarkers
need to be further developed. Elevated serum IgE levels at four weeks of treatment and FEV1/FVC may be potential
indicators for omalizumab monitoring.
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Introduction trol, including antileukotrienes, antihistamines,

hormones, and other drugs. The monoclonal

Bronchial asthma is a respiratory disease with
airway hyperresponsiveness, and airflow res-
triction caused by chronic airway inflammation
[1]. The results of the 2019 Chinese Adult Lung
Health Study showed that the incidence of
bronchial asthma in people aged over 20 years
old in China was 4.2% [2] and a significant num-
ber of patients was inadequately controlled.
Moreover, asthma is often accompanied by
other allergic diseases such as rhinitis [3] and
atopic dermatitis [4], which increase the com-
plexity of diseases and difficulty of clinical
treatment, and the economic burden.

At present, the main therapeutic strategy for
allergic asthma is based on symptomatic con-

antibody against IgE is the first therapeutic anti-
body for asthma around the world and was
approved for clinical use in China since March
2018. Omalizumab has been reported to
reduce the rate of severe and moderate-to-
severe exacerbations and the use of glucocorti-
coid. Omalizumab is administered subcutane-
ously every 2 to 4 weeks, and effectiveness is
assessed at 16 weeks based on overall asthma
control. If significant improvement occurs, oma-
lizumab treatment will be continued. However, if
no significant improvement in symptoms is
observed after prolonged use for 6 to 12
months, omalizumab treatment will be termi-
nated. Clinical research results showed that the
omalizumab treatment was effective in about
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60-80% of the asthma patients. Until now, the
method to evaluate its efficacy is still mainly
based on clinical symptoms, and objective lab-
oratory indicators are still limited.

In this study, laboratory data (including total IgE
level, blood count, lung function, and FeNO
detection) of patients with severe bronchial
asthma treated with omalizumab in Shanghai
General Hospital since 2020 was colleceted
and analyzed, to explore safe and simple labo-
ratory indicators for omalizumab treatment
evaluation.

Material and methods
Subjects

18 patients with bronchial asthma who receiv-
ed omalizumab therapy in the respiratory
department of Shanghai General Hospital from
November 2020 to December 2023 were col-
lected as retrospective study subjects. Clinical
data of these cases, including age, sex, con-
comitant allergic diseases, white cell counts in
peripheral blood, and serum allergen specific
and total IgE levels.

White blood count and classification

The Mindray blood routine analyzer BC-5390 is
used to achieve the classification of white
blood cells by using semiconductor laser, flow
cytometry technology combined with thermo-
static cytochemical staining.

Total ISE in serum

The total IgE level (tIgE) was measured by
Thermo Scientific™ automatic fluorescence
immunoassay analyzer Phadia 250. The tIgE
level > 100 KU/L represented positive and sIgE
> 0.35 KUA/L was positive.

Lung functions

Pulmonary ventilation is measured in strict
compliance with the protocols in pulmonary
function testing guidelines [5]. The three pul-
monary ventilation function indexes of forced
vital capacity (FEV1), forced vital capacity (FVC)
and forced vital capacity in second 1 (FEV1l/
FVC) were recorded in detail.

Omalizumab treatment

According to guidelines and consensus for the
treatment of allergic asthma with omalizumab
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[3, 6], the dosage of omalizumab was calculat-
ed by patient’'s body weight and initial serum
total IgE level, and the treatment period usually
lasted for 4-12 months.

Statistical analysis

The dataisanalyzed using SPSS_Statistic_26.0
statistical software. Enumeration data is repre-
sented by frequency (N) and percentage (%),
and normally distributed metric data is repre-
sented by mean * standard deviation (x£s). The
pairing T test was used to compare the data
between the two groups before and after
treatment.

Results
Clinical data for patients with asthma

Data from patients with severe bronchial asth-
ma who received omalizumab at Shanghai
General Hospital from November 2020 to
December 2022 was collected. A total of 18
patients with an average age of 54+14.45
years were collected. Among them, 5 cases had
allergic rhinitis and 2 cases had allergic pulmo-
nary aspergillosis; Fifteen of them underwent
allergen-specific IgE testing. The results
showed that the ratio of patients allergic to
dust mite was the highest, accounting for
55.56%. The proportion of patients with mixed
mold allergy ranked second, accounting for
16.67%, and other allergens (cat and dog dan-
der and Aspergillus fumigatus) allergy ranked
third, accounting for 11.11%. Among the 18
cases, 16 (88.89%) had a treatment course of
more than or equal to 4 months, and 3 (16.67%)
had a treatment course of 10 months or more.

Comparison of total ISE in serum levels at the
beginning of treatment and 4 months after
treatment

Some of the patients did not perform regular
blood test, and the results for total IgE levels
were incomplete. In this study, full data of 10
patients before treatment and 4 months after
treatment (* marked in Table 1) were collected,
and the number and ratios of peripheral blood
eosinophil and basophil counts, and serum
total IgE levels were compared between the
two groups. There were 3 males (30%) and 7
females (70%) among the 10 patients, with a
mean age of 48+15.80 years and a baseline
total IgE level of 437.55+279.35 KU/L (see
Tables 1 and 2). Comparing the serum total IgE
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Table 1. Clinical data for patients with asthma

Number Sex Age With other allergic diseases Allergen specific sIgE (KUA/L)

Dosage Course
(mg) (times)

*1 F 62 / d1(20.40); d2(18.80); €1(62.2); e5(4.74) 450 5
*2 M 65 / i6(0.56); €1(0.36); e5(17) 450 6
*3 F 27 Allergic rhinitis d1(0.36) 150 5
4 M 53 Allergic bronchopulmonary d1(1.31); mx2(0.89); m3(4.83); d2(1.14); 600 4
aspergillosis i6(11.10)
A*5 M 45 Allergic rhinitis d1(4.18); d2(3.70); i6(5.12); f4(1.03); 600 10
f23(0.84); f24(3.31)
6 F 66 / <0.35 150 2
7 F 68 Allergic rhinitis No data 600 4
8 M 61 Allergic bronchopulmonary d1(55.70); mx2(7.29); m3(42.30); 600 3
aspergillosis d2(37.90)
A*9 F 37 Allergic rhinitis d1(10.60); d2(18.80); i6(0.64) 450 11
10 M 58 / No data 450 6
*11 M 30 / No data 450 6
12 M 70 / <0.35 600 6
*13 F 48 Allergic rhinitis <0.35 150 6
14 F 63 / d1(1.68); d2(4.13) 150 8
A*15 F 72 / d1(0.41); d2(0.54); i6(0.35) 600 12
16 M 58 / d1(0.43); fx1(0.50) 600 6
*17 F 35 / <0.35 600 6
*18 F 59 / mx2(1.27); d1(7.52); d2(5.88) 300 6

Note: Food mix FX1; Tree pollen mixed with TX5; Weed pollen mixed with wx7; mixed mold MX2; Egg white f1; Milk F2; wheat
f4; Sesame F10; Peanut F13; Soybean F14; crab f23; shrimp f24; Household dust mite d1; dust mite d2; cat dander E1; Dog

dander E5; German small sickle i6; Aspergillus fumigatus m3.

Table 2. Comparison of leukocyte count and serum total IgE level dur-
ing 4 months of omalizumab treatment

Beginning Four months P

N 10 10
Age (Years) 48+15.80
Total IgE (IU/ml) 437.55+279.35 1071.42+721.28 0.004

Eosinophil % 6.731+5.59 5.55+5.02 0.126
Eosinophil count (x 10° cells/L)  0.508+0.53 0.355+0.35 0.064
Basophil % 0.51+0.35 0.50£0.29 0.798
Basophil count (x 10° cells/L) 0.04+0.03 0.04+0.03 0.798

omalizumab therapy once
a month and the serum
tIgE was monitored (serum
tIgE results in No. 9 pati-
ents from 4 to 7 months
after the first injection
were missing). As shown in
Figure 2, the serum tIgE in
the three patients through
the treatment period show-
ed similar trend. The serum
tIgE level increased sharp-
ly 1 month after first treat-

levels before omalizumab treatment and after
4 months of treatment, Furthermore, we found
that the serum tIgE levels in patients increas-
ed from 437.55+279.35 KU/L at baseline to
1071.424721.28 KU/L after 4 months of treat-
ment (P=0.004) (Figure 1).

Trend of serum sIgE in 3 patients

The results in 3 patients with bronchial asthma
(A marked in Table 1) who received omalizum-
ab treatment for more than half a year were fur-
ther analyzed. The three patients received
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ment, and then decreased slowly with the
extension of treatment times. Even though, the
serum tIgE level 8-11 months after the first
treatment remained higher than that before
treatment.

Changes in the number and ratio of peripheral
blood eosinophils and basophils before and
after 4 months of omalizumab treatment

An elevated peripheral eosinophil count was
shown to be predictive indicator for the severity
of asthma [7]. The results showed that there
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Figure 1. Changes of total IgE level after 4 months of
omalizumab treatment.

was a decreasing trend in the proportion and
number of peripheral blood eosinophils (5.55+
5.02%, 0.355+0.35 x 10° cells/L) after 4 mon-
ths of omalizumab treatment, compared to that
before treatment (6.73+5.59%, 0.508+0.53 x
10° cells/L) (see Table 2; Figure 3A and 3B).
Basophils are effector cells in allergy and also
the primary source of IL-4, playing important
role in Th2 immune responses [8]. Thus, the
number and proportion of basophils were also
analyzed. We found that there was no differ-
ence in the proportion and number of basophils
before treatment (0.51+0.35%, 0.04+0.03 (x
10° cells/L)) and 4 months after treatment
(0.50+0.29%, 0.04+0.03 (x 10° cells/L)) (see
Table 2; Figure 3C and 3D).

Lung functions before and after omalizumab
treatment

Pulmonary ventilation tests are important for
diagnosis of asthma with airway obstruction.
However, we found that this part of results was
incomplete, and only 6 out of 18 patients per-
formed pulmonary function test after omali-
zumab treatment. In the six patients, the FEV1/
FVC ratio increased significantly (P=0.005)
after omalizumab treatment (from 65.53+
14.15% to 73.91+13.63%), indicating that the
airway obstruction was relieved in omalizumab-
treated patients (see Figure 4).

Discussion
Asthma is induced by chronic inflammatory dis-

ease of the airways, clinically manifested as
recurrent wheezing, shortness of breath, with
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or without symptoms such as chest tightness
or cough, accompanied by airway hyperrespon-
siveness and variable airflow restriction, which
can lead to changes in airway structure, i.e., air-
way remodeling, as the course of the disease
prolongs [9]. The mechanism of allergic asthma
involves variety of inflammatory cells and medi-
ators, among which IgE is one of the most
important molecules. IgE binds to IgE high-
affinity receptors on the surface of effector
cells (mast cells and basophils), and induces
the release of a variety of inflammatory media-
tors (histamine, tryptase, lipid mediators, cyto-
Kines, etc.) by effector cells upon binding with
allergens. IgE mediated effector cell activation
plays an important role in both immediate and
delayed phase of allergic asthma [10]. Omali-
zumab, a humanized monoclonal antibody
against IgE, is the first biologic agent approved
for clinical use by the Global Initiative on
Asthma (GINA). Omalizumab was reported to
reduce allergen-specific Th2 immune response
by neutralizing serum free IgE, down regulate
surface FceRl levels of mast cells, basophils,
and antigen-presenting cell, and reduce IgE-
mediated activation of effector cells (mast cells
and basophils) and their release of inflamma-
tory mediators [11, 12]. As early as 2003, omal-
izumab has been approved by the Food and
Drug Administration (FDA) for the treatment of
moderate to severe IgE-mediated allergic asth-
ma and chronic spontaneous urticaria (used in
the European Union for severe persistent asth-
ma) as an add-on therapy to poorly controlled
asthma. And its efficacy and safety have been
demonstrated in clinical trials. The drug was
approved by the State Food and Drug
Administration (CFDA) to be enter China in
2017 and used in clinic since March 2018. The
therapeutic efficacy and safety of this drug
were the main concern of clinicians, and some
related research work was carried out in differ-
ent regions and hospitals [13, 14].

According to foreign reports, omalizumab
showed good efficacy in the treatment of mod-
erate to severe asthma. However, there are
also a small number of patients who did not
respond well to omalizumab medication (called
non-responders), besides the efficacy exist dif-
ferences among different patients. Since omali-
zumab is expensive and needs several injec-
tions, it may bring a lot of economic burden to
asthma patients, especially those with poor
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Figure 3. Comparison of the proportion and count of eosinophils and ba-
sophils in peripheral Blood of patients before and after 4 months of omali-

zumab treatment.

efficacy. Thus, to evaluate the effectiveness of
omalizumab in the early phase is quite impor-
tant. However, at present, the clinical efficacy
of omalizumab is still based on clinical consul-
tation, which is subjective and sometimes mis-
leading. Thus, objective indicators are in urgent
need to evaluate the efficacy of omalizumab.

This study showed that the ratio of moderate to
severe asthma patients allergic to dust mite
allergy was the highest (55.56%), followed by
mixed mold. This is consistent with the results
of Huang FL, whose study also showed that
more than 50% of asthma patients are allergic
to dust mites [15]. However, Liu Hong et al.
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Beginning

Four months of total IgE level after omali-
zumab treatment is controver-
sial. Ma Wei et al. and Qi Zijiao
et al. reported a decrease in
serum tIgE level after omali-
zumab treatment [18]. How-
ever, our results showed that serum tIgE levels
in most patients after 4 months of treatment
were significantly higher than that at the pre-
treatment baseline (P=0.004), and serum tIgE
levels were still higher after more than half a
year treatment than baseline. Our results were
consistent with the results reported by Haijin
Zhao and Shaoxi Cai, which showed that the
tIgE of patients responded to omalizumab
treatment significantly increased after four
weeks of omalizumab treatment, and when the
ratio of IgE (at four weeks of treatment)/base-
line IgE was greater than 2, the sensitivity of
efficacy prediction was as high as 100%, and
the specificity was 80% [19]. Elevated serum

Am J Clin Exp Immunol 2024;13(1):35-42
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Figure 4. Pulmonary function of patients during 4 months of omalizumab treatment.

IgE following omalizumab therapy may be asso-
ciated with prolonged half-life of the IgE-
omalizumab complex formed [20, 21]. Studies
have shown that free IgE has a half-life of 2.4
days, while omalizumab-IgE complex can have
a half-life of up to 26 days. Binding of free IgE to
omalizumab may result in the deposition of
omalizumab and free IgE complexes in blood,
and lead to even more than 10 times increase
of IgE. In clinical, usually serum tIgE is detect-
ed, and it is impossible to distinguish between
omalizumab bound and free IgE. According to
this, we speculate that the increase in IgE lev-
els at four weeks of treatment further indicate
the neutralization of omalizumab to free IgE,
and may be an potential indicator for effective-
ness evaluation of omalizumab treatment.

Studies have shown that peripheral blood
eosinophil levels are associated with clinical
symptoms of asthma. In allergic inflammation,
eosinophils migrate to the inflammation site,
and release intracellular cationic mediators
(such as eosinophil cationic protein (ECP),
eosinophil peroxidase and major basic protein
(MPB)) upon activation. The released media-
tors can induce epithelial tissue damage and
promote airway hyperresponsiveness. The
released cytokines such as IL-13 can promotes
mucus secretion [7]. Basophils also play an
important role in asthma. Studies have shown
that basophils are the main source cells of
IL-13 and IL-4, which promote the release of
CCL11 by endothelial cells and the expression
of vascular cell adhesion molecule 1 (VCAM-1).
It could promote eosinophil infiltration and the
occurrence and development of asthma [22].
Our study showed that there was no significant
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change in the count and ratio of peripheral
blood eosinophil and basophil before and after
4 months omalizumab treatment. The possible
reasons may be that: (1) The sample was col-
lected at the stable phase of asthma, when the
eosinophil level was at a low level. (2)
Omalizumab has no effect on the number of
eosinophils or basophils but affects cell func-
tion. Poddighe et al. found that omalizumab
treatment not only affected the level of FceRl, a
high-affinity receptor for IgE, on the surface of
basophils, but also had influence on cell
homeostasis, cell responsiveness and cytokine
release ability [23]. Caruso C et al. found that
the percentage of activated basophils with
CD125-expressing were inversely relative to
the effectiveness of anti-IL-5/IL-5Ra drugs in
patients with eosinophilic asthma [24]. Thus,
cell function test may be more important in the
evaluation of omalizumab efficacy than cell
number.

Pulmonary function test is an important diag-
nostic and evaluation tool for bronchial asthma
[25]. First second forced expiratory volume
(FEV1), forced vital capacity (FVC), and FEV1/
FVC ratio are the most used parameters to
determine the presence or absence of expira-
tory obstruction. The expected values of FVC
and FEV1 > 80% are normal, and the predict-
ed values of FEV1/FVC > 92% are normal.
When FEV1/FEV < 70%, it indicates moderate
obstructive ventilation changes in the lungs.
Our results showed that the FEV1/FVC ratio in
asthmatic patients after omalizumab treatment
increased (from 65.53% to 73.91%), indicating
an improvement in pulmonary ventilation dys-
function. However, many patients did not carry
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out regular lung function test, because it is rela-
tively cumbersome for patients making it diffi-
cult to be broadly used in clinical.

Since it is a retrospective study, there are a few
limitations in this research. First of all, due to
the short time for omalizumab to enter China,
our hospital started to use the drug since 2020,
patients received omalizumab therapy was few.
Secondly, as a retrospective study, the clinical
data of patients (such as ACT scores, pulmo-
nary function test results and tIgE levels) are
incomplete, which makes the data analysis dif-
ficult. In another aspect, this reflects the limita-
tions of asthma management system. Some
patients do not have realize the importance of
optimal asthma control, and treatment is inter-
rupted due to the cost and concerns about
adverse effects. In addition, the asthma pati-
ents collected are mainly middle-aged and
elderly, and adolescents were not rare, which
make it impossible to compare the differences
at various ages. In our future studies, we will
continue to collect patients to expand sample
sizes and conduct multicenter studies if neces-
sary. In addition, we will strengthen coopera-
tion with clinician to collect complete data. We
hope to explore the trend of cell number, func-
tion, and inflammatory mediators after omali-
zumab treatment to find reliable efficacy evalu-
ation indicators for clinical practice.

Acknowledgements

This study was supported by the National
Natural Science Foundation of China (NSFC)
(grant number 81971513); the Shanghai Shen-
kang Hospital Development Center (SHDC20-
20CR3007A); Nation Key Research and Deve-
lopment Program of China (grant number 2022-
YFC2009600) and Natural Science Foundation
of Fujian Province (grant number 2022J01050).
The authors sincerely thank Professor Donald
MacGlashan for assistance with the basophil
activation tests.

Disclosure of conflict of interest
None.

Address correspondence to: Drs. Xia Peng and Li Li,
Department of Laboratory Medicine, Shanghai
General Hospital, Shanghai Jiao Tong University
School of Medicine, Shanghai 200080, China.
E-mail: pengxiajiao1@163.com (XP); annylish@126.
com (LL)

41

References

(1]

(2]

(3]

(4]

(6]

(7]

(8]

)

(10]

(11]

Agache |, Eguiluz-Gracia |, Cojanu C, Lacu-
liceanu A, Del Giacco S, Zemelka-Wiacek M,
Kosowska A, Akdis CA and Jutel M. Advances
and highlights in asthma in 2021. Allergy
2021; 76: 3390-3407.

Huang K, Yang T, Xu J, Yang L, Zhao J, Zhang X,
Bai C, Kang J, Ran P, Shen H, Wen F, Chen Y,
SunT, Shan G, LinY, Xu G, Wu S, Wang C, Wang
R, Shi Z, XuY, Ye X, Song Y, Wang Q, Zhou Y, Li
W, Ding L, Wan C, Yao W, Guo Y, Xiao F, Lu Y,
Peng X, Zhang B, Xiao D, Wang Z, Chen Z, Bu X,
Zhang H, Zhang X, An L, Zhang S, Zhu J, Cao Z,
Zhan Q, Yang Y, Liang L, Tong X, Dai H, Cao B,
Wu T, Chung KF, He J and Wang C; China
Pulmonary Health (CPH) Study Group.
Prevalence, risk factors, and management of
asthma in China: a national cross-sectional
study. Lancet 2019; 394: 407-418.

Li J, Huang Y, Lin X, Zhao D, Tan G, Wu J, Zhao
C, Zhao J, Spangfort MD, Lai X and Zhong N;
China Alliance of Research on Respiratory
Allergic Disease (CARRAD). Factors associated
with allergen sensitizations in patients with
asthma and/or rhinitis in China. Am J Rhinol
Allergy 2012; 26: 85-91.

Humbert M, Bousquet J, Bachert C, Palomares
O, Pfister P, Kottakis |, Jaumont X, Thomsen SF
and Papadopoulos NG. IgE-mediated multi-
morbidities in allergic asthma and the poten-
tial for Omalizumab therapy. J Allergy Clin
Immunol Pract 2019; 7: 1418-1429.

Shen HH and Ying YH. Clinical and laboratory
diagnosis of bronchial asthma. Chin J Tuberc
Respir Dis 2007; 30: 634-636.

Chinese Thoracic Society Asthma Group.
Chinese expert consensus on the use of
Omalizumab in allergic asthma (2021 ver-
sion). Zhonghua Jie He He Hu Xi Za Zhi 2022;
45: 341-354.

Hogan SP, Rosenberg HF, Mogbel R, Phipps S,
Foster PS, Lacy P, Kay AB and Rothenberg ME.
Eosinophils: biological properties and role in
health and disease. Clin Exp Allergy 2008; 38:
709-750.

Schroeder JT. Basophils: emerging roles in the
pathogenesis of allergic disease. Immunol Rev
2011; 242: 144-160.

Asthma Group of Chinese Throacic Society.
Guidelines for bronchial asthma prevent and
management (2020 version). Chin J Tuberc
Respir Dis 2020; 43: 1023-1048.

Kinet JP. The high-affinity IgE receptor (Fc epsi-
lon RI): from physiology to pathology. Annu Rev
Immunol 1999; 17: 931-972.

Chapman KR, Cartier A, Hébert J, Mclvor RA
and Schellenberg RR. The role of omalizumab
in the treatment of severe allergic asthma. Can
Respir J 2006; 13 Suppl B: 1B-9B.

Am J Clin Exp Immunol 2024;13(1):35-42


mailto:pengxiajiao1@163.com
mailto:annylish@126.com
mailto:annylish@126.com

[12]

[13]

(14]

[15]

[16]

(17]

(18]

[19]

42

Laboratory results of omalizumab treated asthma patients

OkayamaY, Matsumoto H, Odajima H, Takahagi
S, Hide M and Okubo K. Roles of omalizumab
in various allergic diseases. Allergol Int 2020;
69: 167-177.

Chen XQ, Jia XY, Wu JJ, Huang M, Sun W and Ji
N. Efficacy and safety of omalizumab in pa-
tients with refractory allergic asthma: a meta-
analysis. Zhonghua Yi Xue Za Zhi 2022; 102:
2201-2209.

Yu L, Zhang HS, Zhao X, Ding W, Zhou Y, Bai M,
Zhang H and Ye L. Case series study on effica-
cy and safety of Omalizumab in the treatment
of moderate-to-severe allergic asthma in chil-
dren. Chin J Appl Clin Pediatr 2020; 35: 617-
621.

Huang FL, Liao EC and Yu SJ. House dust mite
allergy: its innate immune response and im-
munotherapy. Immunobiology 2018; 223:
300-302.

Liu H and Wang J. Clinical analysis of inhaled
allergen types in patients with bronchial asth-
ma. Central Plains Medical Journal 2006; 57-
59.

Liu J, Lester P, Builder S and Shire SJ.
Characterization of complex formation by hu-
manized anti-IgE monoclonal antibody and
monoclonal human IgE. Biochemistry 1995;
34:10474-10482.

Qi ZJ, Li HY, Wang T and Li F. The clinical effi-
cacy of omalizumab combined with budesonide
on patients with allergic rhinitis and its influ-
ence on peripheral blood Eos and IgE. Journal
of Labelled Immunoassay & Clinical Medicine
2021; 28: 2039-2044.

Li B, Huang M, Huang S, Zeng X, Yuan Y, Peng
X, Zhao W, Ye Y, Yu C, Liu L, Ou C, Cai S and
Zhao H. Prediction of clinical response to omal-
izumab in moderate-to-severe asthma patients
using the change in total serum IgE level. J
Thorac Dis 2020; 12: 7097-7105.

[20]

[21]

[22]

[23]

[24]

[25]

Humbert M, Busse W, Hanania NA, Lowe PJ,
Canvin J, Erpenbeck VJ and Holgate S. Omali-
zumab in asthma: an update on recent devel-
opments. J Allergy Clin Immunol Pract 2014; 2:
525-536, e521.

Gon Y, Maruoka S and Mizumura K. Oma-
lizumab and IgE in the control of severe aller-
gic asthma. Front Pharmacol 2022; 13:
839011.

lype J and Fux M. Basophils orchestrating eo-
sinophils’ chemotaxis and function in allergic
inflammation. Cells 2021; 10: 895.

Poddighe D and Vangelista L. Effects of omali-
zumab on basophils: potential biomarkers in
asthma and chronic spontaneous urticaria.
Cell Immunol 2020; 358: 104215.

Caruso C, Colantuono S, Tolusso B, Di Mario C,
Pentassuglia A, Rumi G, Gremese E, Romano A
and Gasbarrini A. Basophil activation and se-
rum IL-5 levels as possible monitor biomarkers
in severe eosinophilic asthma patients treated
with anti-IL-5 drugs. Allergy 2021; 76: 1569-
1571.

Chinese Medical Association, Chinese Medical
Association Journal Editorial Office, Chinese
Medical Association General Practice Branch,
et al. Basic guidelines for routine pulmonary
function tests (2018). Chinese Journal of
General Practice 2019; 18: 511-518.

Am J Clin Exp Immunol 2024;13(1):35-42



