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Abstract
Objective ‒ The aim of this study was to investigate the
feasibility of the 4-week IgE/baseline IgE ratio and tryptase
to predict the clinical efficacy of omalizumab in the treat-
ment of pediatric moderate-to-severe asthma.
Methods ‒ Moderate-to-severe asthma patients were selected,
and their baseline IgE levels were recorded, and the IgE levels
were tested again after 4 weeks of treatment with omalizumab
to calculate the 4-week IgE/baseline IgE ratio. Serum tryptase
was measured. Treatment efficacy was assessed. Patients were
divided into response and non-response groups. Receiver oper-
ating characteristic curves were plotted for the sensitivity and
specificity of the indices in predicting response to omalizumab
treatment.
Results ‒ Serum total IgE levels increased to 655.89 IU/mL,
serum tryptase was 5.31 ng/mL after 4 weeks of treatment,
which was higher than at baseline. There was a significant
difference in total serum IgE between children in response
and non-response groups after 4 weeks of treatment. The

response group children had a higher 4-week IgE/baseline IgE
ratio, whereas tryptase was lower. Combined metrics had mod-
erate predictive value for the efficacy of omalizumab therapy.
Conclusion ‒ The 4-week IgE/baseline IgE ratio combined
with tryptase can predict, to a certain extent, the clinical
efficacy of omalizumab in the treatment of pediatric mod-
erate-to-severe asthma.
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1 Introduction

Asthma is a frequent chronic respiratory disease among
children, and its global prevalence has been gradually
increasing [1]. Asthma is a heterogeneous disease with a
complex pathogenesis and multiple risk factors, and so far
it is still incurable and can only be controlled [2,3]. Since
2006, the Global Initiative for Asthma has emphasized
two core concepts: “asthma control” and “comprehensive
asthma management,” both centered on achieving long-
term symptom control and reducing risks [4]. The situation
of asthma control is still grim [5], primarily because of chil-
dren experiencing moderate-to-severe asthma [6]. There-
fore, there is an urgent need to improve the prevalence
and care of children with moderate-to-severe asthma.

IgE is a vital element in treating allergic conditions and
is a primary contributor to airway inflammation in cases of
allergic asthma [7]. Therefore, targeted therapy against IgE
may help alleviate clinical symptoms in children with
asthma. Omalizumab, a monoclonal antibody specifically
designed for IgE, is the first targeted drug approved world-
wide for the treatment of moderate-to-severe asthma [8].
Omalizumab specifically binds free IgE and blocks the
allergic cascade by preventing IgE from binding to high-
affinity FcεRI receptors on mast cells, antigen-presenting
cells, and other inflammatory cells [9]. Therefore, anti-IgE
therapies are effective in alleviating clinical symptoms in
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children, minimizing the number of acute asthma flare-ups,
reducing the need for oral medications, and enhancing
quality of life, asthma symptoms, eosinophilic inflammation,
and airway remodeling, as well as have a significant effect
on asthma-associated allergic diseases [10,11]. It was only on
March 18, 2018 that the first batch of omalizumab in China
was qualified and formally applied to children with mod-
erate-to-severe allergic asthma ≥6 years old [12]. Omali-
zumab elicited a therapeutic response in 91.5% of patients
following 16 weeks of treatment [13]. However, based on
limited clinical experience and data, the clinical effective-
ness and cost-effectiveness of omalizumab for the treatment
of severe persistent asthma in children aged 6–11 years still
warrants further investigation.

The effectiveness of omalizumab is closely linked to
the presence of free IgE and omalizumab–IgE complexes
following treatment. Research has shown that the levels of
free IgE and omalizumab in the serum of patients treated
with omalizumab do not determine clinical success and do
not impact the decision to either continue or halt treatment
[14]. Omalizumab–IgE immune complexes interfere with the
usualmeasurement techniques for total serum IgE, preventing
the distinction between free IgE and these complexes. Omali-
zumab–IgE complexes are excreted more slowly relative to
free IgE, and after anti-IgE therapy, most patients will exhibit
a rapid and significant increase in serum total IgE levels from
baseline values over a period of time [15]. Currently, there
appears to be no relevant studies confirming the excretion
time of omalizumab–IgE complexes. However, pharmacoki-
netic studies have shown that following subcutaneous admin-
istration of omalizumab, drug serum levels reach a maximum
at day 7–8 [16]. The clearance half-life of omalizumab is esti-
mated to be approximately 24–26 days (24 days in serum in
chronic idiopathic urticaria and 26 days in asthma data) [17].
Furthermore, a 4-week IgE/baseline IgE ratio is noted as a
biomarker for a favorable response to omalizumab in cases
of chronic spontaneous urticaria [18].

Typically, tryptase degranulation is connected with
immune response development, allergic reactions, inflam-
mation, and tissue remodeling [19]. Tryptase is primarily
produced and released in significant amounts by mast cells,
with basophils releasing smaller quantities. Upon activation,
mast cells release tryptases, which can affect the contraction
and relaxation of airway smooth muscle, worsening airway
inflammation and hyperresponsiveness [20].

While omalizumab is effective in most moderate-to-
severe asthma cases, there is an absence of precise clinical
indicators of its effectiveness. Therefore, the aim of this
study was to investigate the potential value of serum IgE
and tryptase levels in predicting the efficacy of omali-
zumab in the treatment of pediatric severe asthma.

2 Materials and methods

2.1 Patients

A total of 68 children with moderate-to-severe allergic
asthma (age ≥6 years) treated with omalizumab admitted
at The Affiliated Suzhou Hospital of Nanjing University
Medical School from October 2022 to June 2024 were col-
lected. Inclusion criteria: (1) Patients ≥6 years of age and
<18 years of age; (2) patients with moderate-to-severe
asthma according to the diagnostic criteria of Guidelines
for bronchial asthma prevent and management (2020);
moderate asthma was defined as fully controlled by level
3 asthma medication, and severe asthma was defined as
fully controlled or not fully controlled by level 4 or level 5
treatment; (3) serum total IgE ≥ 35 IU/mL or positive results of
skin prick test; (4) patients whose baseline weights were all
within the omalizumab dose schedule. Exclusion criteria: (1)
patients receiving strain-specific immunotherapy or other
targeted therapies during the treatment period; (2) those
with incomplete clinical data and interruptions in treatment
or follow-up; (3) elevated levels of IgE and medium-chain
triglycerides due to reasons other than anaphylaxis (e.g.,
parasitic infections, high-IgE syndrome, fungal infections,
etc.); (4) the guardians who did not sign the written informed
consent form. Forty-three patients were finally included.

2.2 Clinical data

Baseline data of patients prior to the administration of oma-
lizumab were obtained in the electronic medical record.
Demographics included age, gender, height, and weight.
Clinical characteristics included duration of asthma,
comorbid allergic diseases, asthma severity, basic asthma
treatment regimen, inhaled corticosteroids (ICS)/long-acting
β2-adrenoceptor agonists (LABA) dosage, predicted forced
expiratory volume (FEV1/pre), forced vital capacity (FVC), frac-
tion of exhaled nitric oxide (FeNO; <25 ppb, normal; 25–50
ppb, moderate; >50 ppb, severe), total serum IgE, blood rou-
tine, and number of acute exacerbations.

2.3 Blood sampling and laboratory tests

Three (or two) tubes of venous blood, each 2mL per tube,
were drawn early in the morning on an empty stomach
before treatment, 4 and 16 weeks after treatment, respec-
tively. Eosinophil counts and percentages were examined
using a fully automated blood analyzer (Mindray BC-2800,
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Shenzhen, China). Total IgE levels were measured by using
electrochemiluminescence (Roche, Germany). This method
could not distinguish between free IgE and IgE bound to oma-
lizumab. sBT levels were measured using the ImmunoCAP
trypsin immunoassay (Thermo Fisher Scientific, USA).

2.4 Pulmonary function measurement

Patients were required to rest for at least 15 min before the
measurement and were evaluated using a pulmonary func-
tion testing machine (MasterScreen-PFT equipment, Jaeger
Corp, Hoechberg, Germany). As instructed, patients pinched
their noses, expelled air from their lungs to a functional
residual volume, inhaled rapidly and forcefully, and then
exhaled as quickly and forcefully as possible. The entire
expiratory process was not less than 6 s, at least three mea-
surements were required per patient. FEV1, FVC, and FEV1/
pre were recorded.

2.5 Determination of exhaled FeNO

Nitric oxide was determined using a nitric oxide mea-
suring instrument (Sievers Instruments, Boulder, USA).
Patients, sitting with a nose clip, exhaled forcefully to
reach the residual volume and then inhaled forcefully
to achieve maximum lung capacity. The patients continued
to exhale gradually at a fixed slow rate, and then the data
were analyzed accordingly.

2.6 Treatment and observation

Based on the patient’s total serum IgE and body weight
determined before treatment, the appropriate dosage of
omalizumab and the frequency of administration (every
2 or 4 weeks) were determined using the dosage table.
The dose of omalizumab was 75–600mg per administra-
tion, which was injected subcutaneously at one site if
the dose was ≤150 mg, or subcutaneously at one to four
separate sites as needed if the dose was >150 mg.
Injections were administered by trained physicians or
nurses. According to the European Academy of
Allergology and Clinical Immunology Guideline [21],
omalizumab injections were closely observed for the
occurrence of allergic reactions after the first three
injections for 60 min, and the post-injection observation

time was determined based on the individual patient’s
response or history of previous adverse reactions.

2.7 Follow-up

Two weeks after the first treatment with omalizumab,
patients were observed to confirm the suitability of oma-
lizumab and to confirm that their asthma was in remission.
The number of self-reported acute exacerbations, adverse
effects, and adherence to medication, and medication use
were recorded at follow-up visits during the 16-week treat-
ment period (in-hospital visit during the fourth week, and
by telephone or in-hospital visit every 4 weeks for the rest
of the treatment period).

2.8 Assessment of efficacy

Asthma Control Test (ACT) score [22] and Pediatric Asthma
Questionnaire Quality of Life Questionnaire (PAQLQ) [23]
were utilized to assess the treatment efficacy. For children
over 12 years of age, asthma was completely controlled
(ACT = 25 points), basically controlled (ACT 20–24 points),
and not controlled (below 20 points). Response to omalizumab
treatment was defined by meeting any of the following
criteria: (1) improvement in ACT score (post-treatment
compared to pre-treatment) of ≥2 points in children 6–11
years of age; improvement in ACT score of ≥ 3 points in
children 12 years of age and older, or ACT of ≤19 points pre-
treatment, ≥20 points post-treatment. (2) Reduction in the
frequency of acute asthma attacks by ≥50%. (3) Improve-
ment of FEV1%pre ≥120 mL.

PAQLQ involves symptoms, activity, and emotional
function with 23 questions, totaling a score of 161, where
a higher score indicates a better quality of life. The efficacy
evaluation was mainly based on the ACT score as a
criterion.

2.9 Statistical analysis

Statistical analyses were performed using SPSS 20.0 soft-
ware. The data’s normality was evaluated using the
Shapiro–Wilk test. For normal distributions, measure-
ments were displayed as mean value ± standard deviation
(X ± S), and the Student’s t test was used for between-group
comparisons; data with skewed distributions were
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expressed as medians (25th–75th percentiles interquartile
range [IQR]), and the Mann–Whitney U test for between-
group comparisons. Count data were expressed as frequen-
cies (n) and ratios, and Chi-square or Fisher’s exact tests
were used. The predictive value of the 4-week IgE/baseline
IgE ratio and tryptase for efficacy in patients with mod-
erate-to-severe asthma treated with omalizumab was
assessed using receiver operating characteristic curve
(ROC) and calculating the area under the ROC curve
(AUC). Data were plotted using GraphPad Prism 8
(GraphPad, San Diego, CA) and the Hiplot (https://hiplo-
t.org). P less than 0.05 was statistically significant.

Ethical approval: All procedures performed in this study
involving human participants were in accordance with the
ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable
ethical standards. All subjects was approved by The
Affiliated Suzhou Hospital of Nanjing University Medical
School (No. 202203NUMS-15).

3 Results

3.1 Baseline characteristics of the children

Sixty-eight patients met the diagnostic criteria for the dis-
ease in this study, of whom 63 had completed 16 weeks of
omalizumab treatment, six lacked IgE or tryptase results at
4 weeks of treatment, four had an interruption in follow-up
due to noncooperation of the child’s guardian, and eight
did not agree to sign the informed consent form. Forty-
three children were enrolled and divided into a response
group (n = 34) and a non-response group (n = 9) based on
the efficacy of the children after 16 weeks of treatment.
Table 1 shows the baseline clinical characteristics of these
children. These children were between 6 and 14 years of
age, 60.47% (26/43) were male, 74.42% (32/43) had moderate
asthma, most of them had comorbid rhinitis (76.74%,
33/43), and 72% (31/43) had asthma onset in the first 16
weeks of treatment. No significant differences were
observed in the clinical characteristics of the children in
the two groups at baseline (all P > 0.05). In addition,

Table 1: Comparison of baseline clinical characteristics between patients in the response and non-response groups

Variants All (n = 43) R (n = 34) N (n = 9) P value

Age (years) 8.7 (7.2, 12.7) 8.7 (7.2, 12.7) 8.7 (7.4, 12.8) 0.971
Gender
Male 26 (60.47) 20 (58.82) 6 (66.67) 0.669
Female 17 (39.53) 14 (82.35) 3 (33.33)
Weight (kg) 28.5 (23.6, 38.1) 28.5 (23.0, 38.1) 27.5 (25.2, 37.0) 0.895
Duration of asthma (month) 13 (10, 21) 13 (10, 21) 12.5 (9, 24) 0.881
Degree of asthma
Moderate 32 (74.42) 25 (73.53) 7 (77.78) 0.795
Severe 11 (25.58) 9 (26.47) 2 (22.22)
Comorbid allergic diseases
Rhinitis 33 (76.74) 17 (70.83) 6 (66.67) 0.822
Conjunctivitis 8 (18.61) 5 (20.83) 3 (33.33)
Nettle rash 2 (4.65) 2 (8.33) 0 (0.00)
FEV1%pre 97.36 (90.85, 105.98) 97.36 (90.85, 105.98) 94.41 (92.97, 101.41) 0.935
FVC% 101.49 (97.31, 106.68) 101.05 (96.65, 106.69) 98.68 (94.19, 105.30) 0.08
FeNO 18.13 (13.36, 29.92) 18.13 (13.36, 29.92) 21.30 (15.20, 30.12) 0.758
Eosinophil count (×109/L) 0.42 (0.34, 0.70) 0.42 (0.34, 0.70) 0.64 (0.35, 0.69) 0.676
Percentage of eosinophils 5.32 (4.22, 8.60) 5.32 (4.22, 8.60) 5.90 (4.60, 8.62) 0.969
Frequency of acute episodes before enrollment (episodes/16
weeks)

1 (0, 2) 1 (0, 2) 1 (0, 2) 1

ICS + LABA (μg/day) 366.60 (232.30, 849.75) 366.6 (232.3, 849.7) 542.3 (345.3, 825.3) 0.567
C-ACT 17 (16, 18) 17.0 (16.0, 18.0) 17.0 (15.0, 17.5) 0.323
ACT 16.5 (15.0 ,18.0) 16.5 (15.0, 18.0) 16.0 (14.2, 17.7) 0.62
PAQLQ 79.4 (72.5, 87.4) 79.4 (72.5, 87.5) 73.1 (71.3, 87.2) 0.611

Measurements are shown as (X ± S) or medians (IQR), and comparisons between groups were made using the Student’s t test or the Mann–Whitney U
test; categorical data are shown as n (%) and compared using Mann–Whitney U. P < 0.05 was considered statistically significant. R, the group of
clinical response patients; N, the group of non-response patients.
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baseline serum IgE levels (Figure 1A) were 265.22 (188.6,
437.56) IU/mL and 305.6 (175.52, 459.6) IU/mL in the
response and non-response groups, respectively, with no
statistically significant difference between the two groups
(P = 0.71); for baseline tryptase (Figure 1B), the baseline
levels in the response and non-response groups, respec-
tively, were 10.77 (9.88, 12.61) ng/mL and 10.31 (9.67, 12.03)
ng/mL, with no significant difference (P = 0.39).

3.2 Clinical characteristics and adverse
reactions of the treated children

As shown in Table 2, after 16 weeks of omalizumab treat-
ment, eosinophil counts and percentages decreased (all P <

0.001), FeNO, ACT (including C-ACT) scores, and PAQLQ

scores increased (all P < 0.001), and there were no signifi-
cant changes in serum total IgE and pulmonary function
indices (FEV1%pre and FVC%) (all P > 0.05). Notably, after
16 weeks of treatment, the acute asthma exacerbation rate
was reduced, and the pre-treatment exacerbation rate of
72% was reduced to 23.26% (10/43), which was statistically
significant (P < 0.001). Regarding the adverse effects of
omalizumab, only a few children (four cases) had tolerable
mild adverse effects, mainly manifested as redness and
swelling at the injection site after the first injection in
two cases, which subsided within 1 day; one case of mild
headache, and one case of low-grade fever (which
improved significantly after symptomatic treatment).

3.3 Four-week IgE/baseline IgE ratio and
tryptase levels after 4 weeks of
treatment and the value of assessing
efficacy

Next we compared serum total IgE and tryptase levels
between baseline and post-treatment in all children. The
serum total IgE level increased substantially to 655.89
(356.09, 836.12) IU/mL after 4 weeks of treatment (Figure
2a, P < 0.001); and the serum tryptase was 5.31 (4.62, 7.60)
ng/mL after 4 weeks of treatment, which was significantly
higher than the level at baseline (Figure 2b, P < 0.001).
Based on this study, 33 patients had a favorable response
at the end of treatment. However, we did not observe a
significant difference in total serum IgE between children
in the response and non-response groups after 4 weeks of
treatment (Figure 3a, P = 0.17); in particular, children in the
response group had a higher 4-week IgE/baseline IgE ratio
after 4 weeks of treatment than those in the non-response
group (Figure 3b, P = 0.04), and lower tryptase than those
in the non-response group (Figure 3c, P = 0.04). Neither the
4-week IgE/baseline IgE ratio nor the tryptase had a pre-
dictive effect on the efficacy of the children after 16 weeks
of treatment with omalizumab, with AUC of 0.724 (95% CI
0.590–0.903, P = 0.060) and 0.732 (95% CI 0.579–0.907, P =

0.072). However, the combination of the two improved the
predictive value and was statistically significant (AUC
0.774, 95% CI 0.679–0.920, P = 0.048) (Figure 4).

4 Discussion

Currently, the efficacy of omalizumab’s treatment of
asthma is well established, but due to the heterogeneity

Figure 1: Serum total IgE and tryptase levels at baseline: (a) Serum total
IgE and (b) tryptase levels.
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Table 2: Changes in clinical characteristics before and after 16 weeks of treatment

Before treatment After treatment P value

FEV1%pre 97.36 (90.85, 105.98) 98.98 (93.82, 106.55) 0.334
FVC% 101.49 (97.31, 106.68) 102.49 (98.18,109.14) 0.378
FeNO 18.13 (13.36, 29.92) 10.13 (7.59, 17.01) <0.001
Serum total IgE (IU/mL) 276.4 (178.8, 439.8) 288.5 (242.6, 520.3) 0.088
Eosinophil count (×109/L) 0.42 (0.34, 0.70) 0.25 (0.16, 0.35) <0.001
Percentage of eosinophils 5.32 (4.22, 8.60) 3.20 (2.23, 4.53) <0.001
ICS + LABA (μg/day) 366.60 (232.30, 849.75) 169.66 (91.87, 325.06) <0.001
C-ACT 17 (16, 18) 22.0 (20.5, 23) <0.001
ACT 16.5 (15.0 ,18.0) 23.0 (21.0, 24.0) <0.001
PAQLQ 79.4 (72.5, 87.4) 133.9 (126.1, 140.7) <0.001

Measurements show medians (IQR) and were compared between groups using the Mann–Whitney U test; P < 0.05 was considered statistically
significant.

Figure 2: Comparison of serum total IgE and tryptase levels at baseline and after 4 weeks of treatment: (a) serum total IgE and (b) serum tryptase.
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of asthma, the universal guideline is to evaluate the treat-
ment success after 16 weeks to decide on the continuation
of omalizumab. The present study is a prospective follow-
up study, and by analyzing the results of 43 patients with
moderate-to-severe asthma after 4 and 16 weeks of treat-
ment, we preliminarily demonstrated that the clinical effi-
cacy of omalizumab for moderate-to-severe asthmamay be
able to be assessed based on the serum 4-week IgE/baseline
IgE ratio and tryptase, which may help in early (up to 16
weeks or even at 4 weeks) clinical decision-making about
whether to continue omalizumab.

The reasons for the ineffectiveness of omalizumab in
the treatment of asthma are not fully understood. There
are no standardized criteria for assessing the efficacy of
targeted therapies for asthma. However, it has been
demonstrated that the physician’s overall assessment of
omalizumab treatment is the most meaningful measure
of response to omalizumab therapy. The assessment meth-
odology relies on both subjective and objective evaluation
criteria [24,25]. In contrast, general pretreatment baseline
clinical characteristics are less reliable as predictive mar-
kers. To assess the therapeutic efficacy, several indicators
such as C-ACT/ACT score, PAQLQ score, ICS + LABA dosage,
lung function, and the frequency of acute asthma exacer-
bations were used in this study. In a multicenter rando-
mized trial, children treated with omalizumab showed a
significant improvement in ACT scores and a significant
reduction in the frequency of acute exacerbations [26]. In
a survey of children aged 6–11 years, a significant reduc-
tion in ICS and LABA dosage was found after omalizumab
treatment, reflecting increased patient control of asthma
[27]. In terms of lung function, omalizumab-treated children
also showed significant improvements in FEV1, further
supporting its effectiveness in asthma management [28].

Figure 3: Comparison of serum total IgE, 4-week IgE/baseline IgE ratio,
and tryptase levels after 4 weeks of treatment: (a) serum total IgE after 4
weeks of treatment; (b) four-week IgE/baseline IgE ratio after 4 weeks of
treatment; and (c) tryptase after 4 weeks of treatment.

Figure 4: ROC curve and AUC to assess 4-week IgE/baseline IgE ratio,
tryptase, and combined metrics in predicting patient outcomes.
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In the present study, most of the results were similar to
those described above, and the children’s ACT/C-ACT scores
improved after 1 week of omalizumab treatment, their
quality-of-life scores improved, the use of inhaled ICS
and LABA was reduced, and the frequency of acute asthma
exacerbations was significantly reduced. However, there
were no significant changes in serum total IgE and lung
function indices (FEV1%pre and FVC%) between pre- and
post-treatment. Another study found that although chil-
dren on omalizumab also showed significant improvement
in PAQLQ scores, no improvement in lung function was
found [29]. The researchers concluded that long-term
asthma may lead to permanent changes in airway struc-
ture, known as airway remodeling. This alteration may
make recovery of lung function difficult and require longer
observation.

The present study is the first to suggest that the 4-week
IgE/baseline IgE ratio, in combination with tryptase after 4
weeks of treatment, predicts response in patients with
moderate to severe asthma treated with omalizumab. In
addition, this study reconfirmed that there is no significant
correlation between serum total IgE levels and treatment
efficacy at baseline and after 16 weeks of omalizumab
treatment. A study reported that in eight patients with
severe asthma, serum total, and free IgE treated with oma-
lizumab were not the same in terms of long-term trends
(104 weeks), but the majority peaked in serum total IgE
after 4 weeks of treatment, and all patients had been on
a decreasing trend in free serum IgE after treatment [30].
Our results also showed a substantial increase in serum
total IgE levels after 4 weeks of omalizumab treatment
compared with baseline level, although there was no dif-
ference between the response and non-response groups. In
addition, although the IgE level after 4 weeks of treatment
was not confirmed to be valuable in predicting omali-
zumab treatment in children with moderate-to-severe
asthma, 4-week IgE/baseline IgE ratio was partially useful
in predicting efficacy. At 4 weeks, the 4-week IgE/baseline
IgE ratio increased, indicating an increase in the omali-
zumab-IgE complex. Omalizumab-IgE complex binds to
and protects FcRn from lysosomal degradation, leading to
an increase in total serum IgE. In addition, the complex
itself can trap allergens to assist in the therapeutic effect of
omalizumab [17].

Tryptase is involved in IgE-mediated inflammatory
responses, and its elevated levels correlate with asthma
severity or the degree of allergic reaction [31,32]. Its
mechanisms of action in asthma include airway inflamma-
tion, airway reactivity, vascular remodeling, and modula-
tion of immune response [20]. An important factor in
asthma development is the Th2 type immune response.

Th2 cells secrete cytokines such as IL-4, IL-5, and IL-13,
which promote IgE production and eosinophil infiltration,
thereby triggering asthma symptoms. Omalizumab
promotes allergen desensitization by reversing the Th2
cell-like program and increasing the activity of allergen-
specific Treg cells [33]. Tryptase has been reported to be
involved in regulatory processes in Th2 cells [34]. In the
present study, after 4 weeks of omalizumab treatment,
tryptase levels were reduced in all children compared
with baseline, and were lower in the response group.
ROC analysis showed that the combination of 4-week IgE/
baseline IgE ratio and tryptase had a predictive value in
predicting patient outcomes after 16 weeks of treatment
with omalizumab.

This study has some limitations. First, this study
involved sample collection and follow-up, and the final
sample size included was small, which may have some
bias on the results. Therefore, additional multicenter and
large-scale studies are needed in the future to further con-
firm the viewpoints of this study. Second, the follow-up
time of this study was 16 weeks, based on the long-term
nature of omalizumab treatment, it cannot be ruled out
that the number of treatment-effective individuals will
increase with the prolongation of omalizumab treatment.
However, the ACT score after 16 weeks is reasonable as a
determination of effectiveness in clinical practice and is
more cost-effective than the determination of efficacy after
prolonged anti-IgE treatment. Finally, the results of this
study are applicable to the present study population and
caution should be exercised in applying them to other dis-
eases or to patients of different age groups.

5 Conclusion

The study suggests that 4-week IgE/baseline IgE ratio com-
bined with tryptase levels may predict the efficacy of oma-
lizumab anti-IgE therapy in asthmatic patients after 16
weeks, and that monitoring of serum total IgE and tryptase
may predict the clinical efficacy of omalizumab.
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