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Elevated serum total
iImmunoglobulin E is associated
with an increased risk of lung
cancer: a retrospective study

Dongmei Zhou', Jia Liu', Chu Zhang, Dan Kang, Jiayang Kang,
Zihan Meng and Xiaonan Wang*

Department of Gerontology and Geriatrics, The First Hospital of China Medical University, Shenyang,
Liaoning, China

Background: This study investigated the correlation between serum total IgE
levels and the risk of lung cancer using univariate and multivariate logistic
regression analysis.

Methods: This cross-sectional retrospective cohort study included clinical and
laboratory data from 675 lung cancer patients and 1,193 healthy controls.

Results: The lung cancer patients showed significantly higher serum total IgE
levels compared to healthy individuals, with 47.9% of patients having IgE levels
>100 IU/ml (P < 0.01). Higher serum total IgE levels (>100 IU/ml) were
significantly associated with increased risk of lung cancer (OR=1.534, 95% CI:
1.203-1.957; P < 0.001). Multivariate logistic regression analysis results showed
that age >65 years (OR=4.775, 95% Cl = 3.478-6.555; P <0.001), smoking history
(OR=1.719, 95% CI = 1.198-2.466; P =0.003), and an elevated lymphocyte-to-
monocyte ratio (LMR) (OR=0.777, 95% Cl = 0.678-0.890; P <0.001) were
independent risk factors for lung cancer development in subjects with serum
total IgE levels >100 IU/ml. The higher the serum total IgE level, the higher the T
stage, N stage, M stage and the later the tumor clinical stage (all P <0.001).
Survival analysis did not show statistically significant differences in the median
progression-free survival (PFS) (P>0.05) or overall survival (OS) (P>0.05) among
advanced lung cancer patients with different IgE levels (high and low).

Conclusion: Lung cancer patients demonstrated elevated serum total IgE levels.
Higher serum IgE levels were significantly associated with an increased risk of
lung cancer. Therefore, serum total IgE level is a potential diagnostic biomarker
for lung cancer. Moreover, IgE and its related allergic immune responses offer
potential as innovative therapeutic targets in elderly lung cancer patients with an
history of smoking and elevated monocyte counts.
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1 Introduction

Lung cancer is the leading cause of cancer-related deaths
globally. In the last few decades, the incidence and mortality rates
of lung cancer have shown an upward trend every year in China
because of an aging population and unhealthy lifestyles. Lung
cancer patients have several treatment options, including surgery,
radiotherapy, chemotherapy, and targeted therapy. However, lack
of pronounced early symptoms in most patients often lead to late-
stage diagnoses (1). Therefore, there is an urgent need to identify
new biomarkers for improving the early diagnosis rates and
prognostic outcomes. Moreover, the immune system plays a key
role in tumor development and progression. For example,
immunoglobulin E (IgE) antibodies are not only important for
mediating allergic reactions but also play a key role in regulating
autoimmunity and the tumor microenvironment (2).

Several studies have reported that IgE is closely associated with
the occurrence and development of various malignant tumors,
especially in certain types of hematological malignancies and solid
tumors (3). Low IgE levels are associated with an increased risk of
certain types of cancer (such as hematologic malignancies),
especially in high-risk populations exposed to carcinogens (4). In
animal experiments, IgE-deficient mice exhibit accelerated tumor
growth, thereby suggesting a key role for IgE in tumor immune
surveillance (3). IgE also plays an important role in the tumor
immune microenvironment and is associated with the progression
of certain types of cancers (5). IgE promotes tumor cell apoptosis
and inhibiting tumor growth through activation of the mast cells
and eosinophils by binding to its high-affinity receptor, FceRI (6).
Furthermore, the presence of IgE induces a shift in the tumor-
associated macrophages (TAM) toward an anti-tumor phenotype,
thereby enhancing immune surveillance against tumors (7).
However, few studies have reported contradictory results and
shown that IgE in the tumor microenvironment promotes
polarization of macrophages into the M2 phenotype, which is
associated with tumor progression and metastasis (8).

IgE also plays a significant role in the treatment of malignant
tumors (8, 9). It exhibits high affinity for homologous Fce receptors.
This decreases the dissociation rate of IgE after receptor binding
and increases the tissue residence time. This mechanistic detail has
been used to develop novel cancer therapies involving IgE that are
aimed at enhancing tumor targeting and immune activation
(10-12). In lung cancer patients, serum IgE levels may reflect the
biological behavior of the tumor and status of the immune system.
Therefore, investigating the mechanistic role of IgE in lung cancer is
not only important for gaining a deeper understanding of the tumor
immune microenvironment but also characterizing novel
therapeutic targets for clinical practice.

In this large-sample cross-sectional retrospective study, we
investigated the relationship between serum total IgE levels and the
risk of lung cancer. Furthermore, we evaluated the correlation between
serum total IgE levels and various histologic types of lung cancer. We
also analyzed the effects of serum total IgE levels on the prognosis of
lung cancer patients. Overall, we aimed to develop a comprehensive
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understanding of the role of IgE in lung cancer to provide new insights
for early screening and personalized intervention.

2 Methods
2.1 Patients

We included 675 cases diagnosed with lung cancer at the First
Hospital of China Medical University between January 2014 and
January 2024. The inclusion criteria was availability of definitive
pathological results, clinical data, laboratory data, and baseline
serum IgE levels prior to treatment. For comparison, we
randomly selected 1,193 healthy control individuals who
underwent serum IgE testing during the same period at the
Medical Examination Center of the First Hospital of China
Medical University. The control subjects did not have any history
of malignant tumors (including solid tumors and pulmonary solid
tumors) or severe chronic diseases. All procedures in this study
were conducted in accordance with the Declaration of Helsinki
guidelines (as revised in 2013). This study was approved by the
Ethics Committee of the First Hospital of China Medical University
(Project number: [2022] 371).

2.2 Data collection

The demographic and clinical characteristics were extracted
from the electronic medical records of the patients, including age,
gender, smoking history, alcohol consumption, medical history
(hypertension or coronary heart disease or diabetes) and atopy-
related diseases (asthma, eczema, or atopic dermatitis). We also
extracted baseline peripheral blood data, including serum IgE level,
absolute neutrophil count (ANC), absolute lymphocyte count
(ALC), absolute eosinophil count (AEC), absolute monocyte
count (AMC), c-reactive protein (CRP), interleukin-6 (IL-6), CD4
+/CD8+ cell ratio, systemic immune-inflammation index ratio (SII:
neutrophil count X platelet count)/lymphocyte count absolute
monocyte count), neutrophil to lymphocyte ratio (NLR), platelet
to lymphocyte Ratio (PLR), and lymphocyte to monocyte ratio
(LMR). We also extracted clinical information of the lung cancer
cases, including time of lung cancer diagnosis, pathological type,
initial cancer stage, and prognosis. Progression-free survival (PFS)
was defined as the time from the date of lung cancer diagnosis until
disease progression. Overall survival (OS) was defined as the time
from the date of lung cancer diagnosis until death or the last follow-
up date.

2.3 Statistical analysis
All statistical tests were conducted using the SPSS 27.0 statistical

software. P-value less than 0.05 was considered statistically
significant. In the descriptive statistics section, categorical variables
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were represented as frequency counts or percentages (%).
Differences between the case and control groups in the
demographic variables and lifestyle factors were assessed using the
chi-squared test. Continuous variables were represented as the
median and interquartile range (IQR). Kruskal-Wallis test was used
to evaluate intergroup differences for the clinical characteristics and
blood parameters between lung cancer patients with different serum
IgE levels. Unconditional logistic regression was used to analyze the
relationship between serum IgE level and the overall risk of lung
cancer or each pathological type of lung cancer (lung
adenocarcinoma, lung squamous cell carcinoma, small cell lung
cancer) after adjusting for, age, sex, smoking history, alcohol
consumption, medical history, and atopy-related diseases, and the
odds ratios (ORs) and 95% confidence intervals (95% CIs) were
estimated. The association between clinical characteristics, blood
parameters and the incidence of lung cancer in the population with
elevated serum IgE level was analyzed using binary logistic regression
analysis. Statistically significant indicators with P-values<0.05 were
included in the multivariate logistic regression analysis. Subsequently,
factors with P-values<0.05 in the multivariate analysis were
considered as independent risk factors. Serum total IgE levels were
compared between baseline and post treatment in advanced NSCLC
and SCLC, using wilcoxon test. Kaplan-Meier survival curves were
used to evaluate PFS and OS with 95% confidence intervals (Cls) of
advanced lung cancer patients, and the log-rank test was used to
assess whether the differences were statistically significant.

3 Results
3.1 Patient characteristics

This study included 675 lung cancer patients with baseline
serum IgE levels after excluding 25 patients with unknown
pathological types or incomplete clinical data. Furthermore, 1,193
healthy subjects who underwent total serum IgE testing were
included as controls. The clinical characteristics of cases and
controls are summarized in Table 1. There two groups did not
show any statistically significant differences regarding the history of
allergic diseases (P = 0.858). However, we observed significant
differences in age, gender, smoking history, and total serum IgE
levels between the two groups (all P<0.01). The lung cancer group
also showed a higher percentage of individuals with smoking
history compared to the control group (45.8% vs. 34.2%; P <
0.01). The male to female ratio in the control group was relatively
balanced, but the proportion of male patients were significantly
higher in the lung cancer group (68.4% vs. 31.2%).

Based on the serum total IgE levels, we classified both cases and
controls into the following 3 groups: normal (<25 IU/mL),
borderline (25-100 IU/mL), and elevated (>100 IU/mL).
Compared to the controls, the lung cancer cases demonstrated
statistically significant differences in the serum total IgE levels for all
the three groups. Furthermore, the proportion of lung cancer cases
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in the serum total IgE >100 IU/ml subgroup were significantly
higher than the controls (47.9% vs 38.5%; P <0.01).

3.2 Association between serum total IgE
level and risk of lung cancer

The logistic regression analysis results showed that elevated
serum total IgE levels were significantly associated with an
increased risk of lung cancer after adjusting for age, sex, smoking
history, alcohol consumption, medical history, and atopy-related
diseases (OR 1.534, 95% CI 1.203-1.957; P < 0.001) (Table 2).
Subsequently, lung cancer patients were categorized into different
pathological types such as lung adenocarcinoma (LUAD), lung
squamous cell carcinoma (LUSC), and small cell lung cancer
(SCLC), and correlation of the pathological subtypes with the
serum total IgE levels was evaluated. Our results demonstrated
that the proportion of LUAD, LUSC and SCLC in the serum total
IgE >100 IU/ml subgroup were significantly higher than the
controls (all P<0.05) (Figure 1). As shown in Table 2, the OR
value was 1.425 in the 25 < IgE < 100 IU/ml group LUSC patients.
However, the IgE > 100 IU/ml group was associated with
significantly higher risk for all the pathological types of lung
cancer compared to the IgE <25 IU/ml group (all P<0.05).

3.3 Clinical characteristics and laboratory
findings of lung cancer patients in groups
with different serum total IgE levels

Lung cancer patients were divided into three groups based on
their baseline serum total IgE levels at diagnosis. As shown in
Table 3, a higher proportion of patients in the IgE >100 IU/ml and
25<IgE < 100 IU/ml groups were males and aged >65 years.
Moreover, patients in the smoking and alcohol consumption
groups showed higher serum total IgE levels. Previous studies
have shown that both smoking and alcohol consumption are
associated with elevated serum IgE levels (13, 14). The ANC were
significantly higher in the 25<IgE < 100 TU/ml and IgE>100 TU/ml
groups compared to the IgE<25 IU/ml group. The AEC and AMC
were significantly higher in the IgE>100 TU/ml group compared to
the other two groups. This resulted in a lower LMR in the IgE>100
IU/ml group compared to the other two groups. However, there
were no statistically significant differences in the atopy-related
diseases, baseline ALC, NLR, PLR, CRP, IL-6, SII, and CD4
+/CD8+ cell ratio between the 3 groups.

3.4 Relationship between IgE levels and
lung cancer types and stages

This study further investigated the correlation between varying
serum total IgE levels and the pathological classification as well as
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TABLE 1 Baseline characteristics of control subjects and lung cancer patients.

Characteristics Controls
(n=1193)
Age (years) <0.01
<60 970 (0.813) 151(0.224)
60-64 43 (0.036) 110 (0.163)
65-69 72 (0.060) 180 (0.267)
>70 108 (0.091) 234 (0.346)
Gender <0.01
Female 615 (0.516) 213 (0.316)
Male 578 (0.484) 462 (0.684)
Smoking history <0.01
Yes 408 (0.342) 309 (0.458)
No 785 (0.658) 366 (0.542)
Alcohol consumption 0.691
Nonregular 953 (0.799) 534 (0.791)
Regular 240 (0.201) 141 (0.209)
Medical History(Hypertension or 0.155

Coronary heart disease or Diabetes )

Yes 465 (0.390) 240 (0.356)
No 728 (0.610) 435 (0.644)
Atopy-related diseases (Asthma or Eczema or Atopic dermatitis) 0.858
Yes 32 (0.026) 19 (0.028)
No 1161 (0.973) 656 (0.972)
Total Ig E (IU/ml) <0.01
<25 314 (0.263) 144 (0.213)
25-100 420 (0.352) 208 (0.308)
>100 459 (0.385) 323 (0.479)

Bold values indicate P < 0.01; N, number; LC, lung cancer.

TABLE 2 Association between serum total IgE level and risk of lung cancer and by different histologic types.

Total IgE Controls

OR (95% OR (95% OR (95% OR (95%
status N=1193 cn a( Cl) a( Cl) a( Cl) a(
(IU/ml) N (%)
IgE<25 314 (26.3) 144 (21.3) 1 (Ref) 84 (22.8) 1 (Ref) 32 (18.0) 1 (Ref) 28 (21.7) 1 (Ref)

1.080 1.006 1.425 0.908
25<IgE < 100 420 (35.2) 208 (30.8) (0.834-1398) 113 (30.6) (0.732-1382) 61 (34.5) (0.907-2.224) 34 (26.4) (0.539-1.529)
IgE>100 459 (38.5) 323 (47.9) 1.>34 172 (46.6) 1401 84 (47.5) 1.796 67 (51.9) 1.637

(1.203-1.957) * (1.040-1.887) * (1.166-2.765) * (1.029-2.603) *

N, number; CI, confidence interval; OR, odds ratio; LC, lung cancer; LUAD, lung adenocarcinoma; LUSC, lung squamous cell carcinoma; SCLC, Small Cell Lung Cancer.
“OR and 95% CI were calculated using unconditional logistic regression, adjusted for, age, sex, smoking history, alcohol consumption, medical history, and atopy-related diseases. *P<0.05
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Distribution of different serum total IgE levels in control subjects, lung cancer patients, and different histologic types of lung cancer. The bar plot
shows the proportion of subjects with IgE <25 1U/ml, 25<IgE < 100 IU/ml, and IgE >100 IU/ml in the healthy controls, lung cancer (LC) patients (A),
and LC patients in the LUAD (B), LUSC (C), and SCLC (D) histologic subgroups. Compared with the control, the distribution differences of serum total
IgE among the three levels in the LC and by different histologic types were statistically significant and had a higher proportion in the IgE >100 [U/ml
subgroup (all P <0.05). LC, lung cancer; SCLC, Small Cell Lung Cancer; NSCLC, non-small cell lung cancer; LUAD, lung adenocarcinoma; LUSC, lung

squamous cell carcinoma.

TNM staging of lung cancer. All patients diagnosed with NSCLC
and SCLC were restaged according to the AJCC 8th edition TNM
staging criteria. The results presented in Table 4 indicated that there
were no significant differences in the distribution of pathological
types among patients with different serum total IgE levels. However,
statistically significant differences were observed among the three
groups in the distribution of T (primary tumor), N (regional lymph
node involvement), M (distant metastasis), and TNM (pathological
staging) (p < 0.001). Notably, as IgE levels increased, the proportion
of higher-stage T, N, and M classifications exhibited a gradual
upward trend.

Frontiers in Immunology

3.5 Changes in serum total IgE levels after
treatment

After excluding cases lacking post-treatment IgE test data, the final
analysis included 42 advanced NSCLC patients and 20 SCLC patients. The
median serum total IgE level in NSCLC patients significantly decreased
from the baseline value of 479.0 IU/ml (IQR: 267.0-754.3) to 239.7 IU/ml
(IQR: 157.2-592.0) post-treatment, with a median reduction of 239.3 TU/ml
(IQR: 479.0-239.7; Z = -5.133, p < 0.001). Similarly, SCLC patients also
exhibited a significant decline in IgE levels after treatment, with the baseline
median of 263.8 TU/ml (IQR: 145.5-481.3) decreasing to 204.1 TU/ml (IQR:
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96.0-382.9) post-treatment, resulting in a median reduction of 59.7 TU/ml
(IQR: 263.8-204.1; Z = -3.823, p < 0.001) (Figure 2).

3.6 Associations between baseline risk
factors and lung cancer in patients with
elevated serum total IgE level

During the study period, we included 782 subjects (containing 459
healthy controls and 323 lung cancer patients) with IgE >100 IU/ml
Univariate logistic regression analysis demonstrated that factors such
as age, gender, smoking history, ANC, AMC, NLR, PLR, CRP, ALC,
AEC, LMR, and CD4+/CD8+ ratio were significantly associated with
an increased risk of lung cancer in patients with IgE >100 IU/ml
(Table 5). Subsequent multivariate logistic regression analysis
demonstrated that age >65 years, history of smoking, lower LMR,
and lower CD4+/CD8+ ratio were independent risk factors for the
occurrence of lung cancer occurrence in patients with IgE >100 IU/ml.

In the IgE >100 IU/ml group of lung cancer patients, the risk of
developing lung cancer in subjects aged >65 years was 4.775-fold higher
than those aged <65 years (OR = 4.775, 95% CI = 3.478-6.555; P
<0.001). Furthermore, the risk of lung cancer in patients with a smoking
history was 1.719-fold higher compared to non-smokers (OR = 1.719,
95% CI = 1.198-2.466; P =0.003). The risk of lung cancer decreased by
22.3% for every 1-unit increase in LMR (OR = 0.777, 95% CI = 0.678-
0.890; P <0.001) and by 41.8% for every l-unit increase in the CD4
+/CD8+ ratio (OR 0.582, 95% CI 0.503-0.674; P <0.001).

3.7 Association between serum total IgE
level and clinical outcomes in advanced
lung cancer patients

Since long-term clinical follow-up data was lacking for patients
with stage I and II lung cancer and there was significant variability

A NSCLC
P <0.0001
—
2500
2000
E 1500-
=)
=
2, 1000
500
0

baseline post-treatment

FIGURE 2

10.3389/fimmu.2025.1637803

in the treatment of patients with stage III NSCLC, we could not
analyze the association between serum total IgE level and clinical
prognosis for these groups of patients. Therefore, we analyzed the
follow-up data of 185 stage IV NSCLC patients and 59 extensive-
stage small cell lung cancer (ES-SCLC) patients.

Among ES-SCLC patients, those with normal serum total IgE
levels showed the lowest median PES (normal, 6.17 months;
borderline, 11.53 months; elevated, 9.47 months; P=0.3143),
whereas those with elevated serum total IgE level showed the
lowest median OS (normal, 27.03 months; borderline, 16.80
months; elevated, 14.37 months; P=0.3606), but the results were
not statistically significant (Figures 3A, B).

Among stage IV NSCLC patients, those with normal serum
total IgE level showed the lowest median PFS (normal, 12.83
months; borderline, 17.30 months; elevated, 16.30 months;
P=0.4467) and the lowest median OS (normal, 32.13 months;
borderline, 46.37 months; elevated, 33.67 months; P=0.4481), but
the results were not statistically significant (Figures 3C, D).

These results suggested that serum total IgE levels did not show
a significant impact on the median PFS and OS of advanced lung
cancer patients.

4 Discussion

This large-cohort retrospective study provides the first direct
evidence of the relationship between the serum total IgE levels and
lung cancer. Our findings demonstrated that serum total IgE levels
were significantly higher in the lung cancer patients than in the
healthy controls, and 47.9% of patients exhibited IgE levels
exceeding 100 IU/ml (P < 0.01). Although previous studies have
investigated the role of IgE in various tumor types, conclusive
evidence regarding its correlation with lung cancer development
and progression is lacking (15, 16). This study showed significant
association between serum total IgE levels and lung cancer risk. In

B SCLC
P<0.0001
1
1500
= 1000
£
=
=
=
)
= 500
0

baseline post-treatment

The serum total IgE levels in advanced lung cancer patients at different times. (A) The IgE level was significantly decreased after treatment in
advanced NSCLC (P <0.0001). (B) The IgE level was significantly decreased after treatment in SCLC (P <0.0001). NSCLC, non-small cell lung cancer;

SCLC, Small Cell Lung Cancer.
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TABLE 3 Clinical features of lung cancer patients for clinical cut-offs of total IgE level.

Variables

IgE<25 1U/ml

(n=144)

25<IgE < 100 IU/ml

(GEPLL)]

IgE>100 1U/ml
(n=323)

10.3389/fimmu.2025.1637803

Age (years)

<65 68 (47.2) 71 (34.1) 122 (37.8) 0.042
>65 76 (52.8) 137 (65.9) 201 (62.2)
Gender
Female 72 (50.0) 71 (34.1) 70 (21.7) <0.01
Male 72 (50.0) 137 (65.9) 253 (78.3)
Smoking history
Yes 46 (31.9) 93 (44.7) 170 (52.6) <0.01
No 98 (68.1) 115 (55.3) 153 (47.4)
Alcohol consumption
Nonregular 128 (88.9) 171 (82.2) 235 (72.8) <0.01
Regular 16 (11.1) 37 (17.8) 88 (27.2)
Atopy-related diseases (Asthma or Eczema or Atopic dermatitis)
Yes 3(2.1) 4 (1.9) 12 (3.7) 0.394
No 141 (97.9) 204 (98.1) 311 (96.3)
ANC (x10°/L) 3.86 (2.59-5.19) 4.51 (3.07-6.42) 4.34 (2.95-6.20) 0.027
ALC (x10°/L) 1.28 (0.923-1.83) 1.33 (1.00-1.83) 1.46 (1.02-1.87) 0.531
AEC (x10°/L) 0.09 (0.03-0.18) 0.11 (0.04-0.22) 0.13 (0.05-0.23) 0.010
AMC (x10°/L) 0.46 (0.35-0.67) 0.54 (0.41-0.75) 0.55 (0.42-0.74) 0.004
SII 612.43 (367.70-1142.00) 752.13 (430.65-1464.58) 704.06 (395.27-1306.96) 0.097
NLR 2.76 (1.59-5.04) 3.21 (2.03-5.33) 3.01 (1.91-5.17) 0.192
PLR 148.77 (121.04-245.12) 174.03 (122.32-254.43) 164.68 (115.91-247.21) 0.383
LMR 3.03 (1.81-4.35) 2.44 (1.77-3.58) 2.47 (1.52-3.68) 0.047
CRP (mg/L) 7.55 (3.21-41.10) 12.95 (4.00-52.50) 14.20 (4.00-56.90) 0.123
IL-6 (pg/ml) 8.68 (3.74-20.87) 14.44 (4.02-39.25) 12.8 (5.29-25.00) 0.181
CD4/CD8 1.44 (0.99-2.36) 1.48 (1.06-1.99) 1.45 (1.02-2.18) 0.996

Bold values indicate P < 0.05 that is considered statistically significant; ANC, absolute neutrophil count; ALC, absolute lymphocyte count; AEC, absolute eosinophil count; AMC, absolute
monocyte count; SII, systemic immuneinflammation index ratio; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte Ratio; LMR, lymphocyte to monocyte ratio; CRP, c-reaction

protein; IL-6, interleukin-6.

subjects with serum total IgE levels > 100 IU/ml, the risk of lung
cancer was 1.534 times higher than in those with IgE levels < 25 TU/
ml. A previous meta-analysis demonstrated that the risk of lung
cancer was 1.8-fold higher in non-smoking asthma patients
compared to non-smoking non-asthma patients (17). However, a
systematic investigation conducted by the International Lung
Cancer Consortium did not find a direct causal relationship
between asthma and lung cancer risk (18). In this study, the
proportion of control group subjects and lung cancer patients
with an history of allergic diseases were comparable and did not
show statistically significant differences (P = 0.858). Previous
studies have shown that the relationship between malignancies
and serum IgE levels are age-related (19, 20), with a higher
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proportion of lung cancer cases in subjects aged 270 years
(34.6%) compared to those below 70 years. Smoking is another
critical risk factor in the occurrence and progression of lung cancer
(21), especially in China because of a large smoking population (22).
Furthermore, multiple analyses have shown that males are more
frequently diagnosed with lung cancer because of higher smoking
rates (23). In this study, we demonstrated that serum total IgE levels
correlated with age, gender, and history of smoking and alcohol
consumption. These findings aligned accurately with previously
reported findings about factors influencing serum total IgE levels.

The findings of this study indicate that there is no significant
correlation between IgE levels and the pathological types of lung
cancer. However, a significant positive correlation was observed
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TABLE 4 Relationship between elevated total IgE levels and pathological features of LC.

Variables IgE<25 IU/ml (h=144) 25<IgE < 100 IU/ml (n=208) IgE>100 IU/ml (n=323) P-value
Histologic type 0.491
LUAD 84 (58.3) 113 (54.4) 172 (53.3)
LUSC 32 (222) 61 (29.3) 84 (26.0)
SCLC 28 (19.5) 34 (16.3) 67 (20.7)
T stage <0.001
T1 59 (42.8) 67 (33.4) 71 (22.6)
T2 44 (31.9) 64 (31.8) 69 (22.0)
T3 16 (11.6) 37 (18.4) 55 (17.5)
T4 19 (13.7) 33 (16.4) 119 (37.9)
N stage <0.001
NoO 55 (39.3) 75 (37.3) 39 (12.5)
N1 20 (14.3) 21 (10.4) 12 (3.8)
N2 54 (38.6) 60 (29.9) 84 (26.8)
N3 11 (7.8) 45 (22.4) 178 (56.9)
M stage <0.001
Mo 78 (56.9) 127 (63.2) 140 (44.7)
Ml 59 (43.1) 74 (36.8) 173 (55.3)
CTNM <0.001
LI 49 (34.5) 78 (38.8) 46 (14.6)
il 33 (232) 48 (23.9) 95 (39.3)
v 60 (42.2) 75 (37.3) 173 (55.1)

Bold values indicate P < 0.05; LC, lung cancer; LUAD, lung adenocarcinoma; LUSC, lung squamous cell carcinoma; SCLC, Small Cell Lung Cancer; CTNM, clinical tumor node metastasis.

between IgE levels and the TNM staging of tumors, meaning that
higher TNM stages were associated with elevated total IgE levels.
Following antitumor treatment, patients exhibited a downward
trend in IgE levels, though further validation of this finding
requires the accumulation of additional follow-up data.
Prognostic analysis suggested that the survival outcomes in
advanced lung cancer patients across various serum IgE levels
were statistically insignificant. However, as shown in Figure 3,
this was probably due to insufficient sample size. Consequently,
to determine the prognostic role of serum IgE in lung cancer, larger
sample sizes are necessary for the subgroup analyses based on
different pathological types, stages, treatment regimens, and serum
IgE levels. A recent clinical research study reported that elevated
serum IgE levels are associated with improved prognosis in IDH
wild-type gliomas (24). However, findings from lung cancer
prognosis studies are inconsistent. Allergic reactions are
inherently heterogeneous and exhibit diverse phenotypes, omics
profiles, and pathophysiological processes (25). This may contribute
to the variability observed in clinical research. This study also
investigated the correlation between allergy history and the
occurrence of lung cancer but did not find statistically significant
differences while comparing lung cancer patients with healthy

Frontiers in Immunology

control subjects or different IgE level subgroups of lung cancer
patients. Laboratory results also showed that higher serum IgE
levels and a lower lymphocyte-to-monocyte ratio (LMR), rather
than eosinophils, correlated with elevated risk of lung cancer. This
suggests that IgE may play a significant role in the immune
surveillance mechanisms or facilitate a tumor-promoting
microenvironment in lung cancer. However, further research is
necessary to determine the exact mechanistic role played by IgE in
lung cancer occurrence and progression.

This study also showed that subjects with IgE >100 TU/ml were
at a higher risk of lung cancer if they were also associated with
additional risk factors such as elderly, smoking history, decreased
lymphocyte-to-monocyte ratio (LMR), and immunosuppression of
the lymphatic system. The LMR is a relatively new inflammation-
related score and demonstrates a prognostic relationship with lung
cancer outcomes (26). The biological mechanisms underlying this
relationship of LMR with lung cancer outcomes remain unclear and
cannot be solely explained by the functions of lymphocytes and
monocytes in cancer. Lymphocytes play dual and contradictory
roles in cancer. They can drive antitumor immune effects, but also
promote metastasis by influencing the tumor microenvironment
(27). On the other hand, monocytes promote tumor invasion and
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TABLE 5 Univariate and multivariate logistic regression analysis for the risk factors of lung cancer in patients with elevated serum total IgE level.

Univariate analysis

Multivariate analysis

Variables

Age (years)

OR (95% Cl)

P-value

OR (95% ClI)

P-value

<65 1 (Ref) <0.001 1 (Ref) <0.001
> 65 8.927 (7.152-11.142) 4.775 (3.478-6.555)
Gender
Female 1 (Ref) <0.001 1 (Ref) 0.860
Male 2.308 (1.893-2.813) 0.968 (0.674-1.391)
Smoking history
No 1 (Ref) <0.001 1 (Ref) 0.003
Yes 1.624 (1.339-1.970) 1.719 (1.198-2.466)
Alcohol consumption
Nonregular 1 (Ref) 0.691
Regular 1.048 (0.830-1.324)
Atopy-related diseases (Asthma or Eczema or Atopic dermatitis)
No 1 (Ref) 0.809
Yes 0.931 (0.524-1.657
ANC (x10°/L) 1.042 (1.013-1.071) 0.004 1.000 (0.932-1.073) 0.993
ALC (x10°/L) 0.705 (0.621-0.800) <0.001 1.049 (0.732-1.503) 0.794
AEC (x10°/L) 0.438 (0.274-0.698) <0.001 0.740 (0.407-1.347) 0.325
AMC (x10°/L) 3.018 (2.096-4.345) <0.001 0.703 (0.291-1.702) 0.435
SII 1.000 (1.000-1.001) <0.001 1.000 (1.000-1.000) 0.294
NLR 1.082 (1.054-1.111) <0.001 0.978 (0.938-1.020) 0.297
PLR 1.004 (1.003-1.005) <0.001 1.000 (0.997-1.002) 0.730
LMR 0.816 (0.776-0.857) <0.001 0.777 (0.678-0.890) <0.001
CRP (mg/L) 1.008 (1.005-1.010) <0.001 1.000 (0.997-003) 0.921
IL-6 (pg/ml) 1.003 (0.999-1.010) 0.078
CD4/CD8 0.594 (0.484-0.624) <0.001 0.582 (0.503-0.674) <0.001

Bold values indicate P < 0.05; ANC, absolute neutrophil count; ALC, absolute lymphocyte count; AEC, absolute eosinophil count; AMC, absolute monocyte count; SII, systemic
immuneinflammation index ratio; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte Ratio; LMR, lymphocyte to monocyte ratio; CRP, c-reaction protein; IL-6, interleukin-6.

progression by differentiating into tumor-associated macrophages
(TAM) (28). Therefore, the LMR index indicates the balance
between lymphocytes and monocytes. This study suggests that
elevated serum total IgE levels are linked to increased monocyte
counts, thereby suggesting that the LMR reflects the effect of allergic
immunity on the balance between lymphocytes and monocytes.
This may also be related to the expression of FceR on the
lymphocytes and monocytes (29, 30). The high-affinity IgE
receptor FceRI is expressed on the mast cells, monocytes,
macrophages, dendritic cells, and eosinophils. Recombinant IgE
anticancer antibodies have been used to exert immune surveillance
effects by exploiting their high affinity for the tumor immune
effector cells (31). In a Phase I clinical study, MOv18 IgE
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antibody therapy showed significant antitumor activity in the
ovarian cancer patients (10). This provides clinical evidence for
the application of IgE-based immunotherapy in specific populations
with lung cancer.

The findings of this study have multifaceted clinical significance.
Firstly, this study demonstrated that serum total IgE levels, age,
smoking history, and LMR are valuable lung cancer risk indicators
that can be used by clinicians to more effectively screen high-risk
populations, thereby improving early diagnosis. Furthermore, serum
IgE, a hallmark biomarker of allergic immunity, was associated with
lung cancer. Therefore, in-depth investigations are necessary to
elucidate the mechanistic role of IgE in lung cancer pathogenesis.
Most importantly, IgE-targeted therapies may offer novel treatment
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extensive-stage small cell lung cancer; NSCLC, non-small cell lung cancer.

strategies for distinct subgroups of lung cancer patients such as
elderly subjects with high IgE levels, a history of smoking, low
LMR values, and lymphocyte immunodeficiency.

However, this study also has several limitations. Firstly, this was
a retrospective study without a long-term follow-up. Therefore, we
could not assess the causal relationship between serum total IgE
levels and lung cancer risk. Secondly, although this study was
conducted with a large sample size, we cannot generalize the
findings because biological experimental validation and long-term
follow-up was not conducted. Therefore, large-scale multi-center
prospective studies should be conducted in the future with diverse
populations to overcome batch-to-batch variations in the
relationship between IgE levels and lung cancer risk. Moreover,
the future multicenter longitudinal studies should also investigate
specific mechanisms by which IgE contributes to lung cancer
initiation and progression. Such studies will offer a more solid
foundation for the early diagnosis and personalized treatment of
lung cancer.
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5 Conclusions

This is the first study to demonstrate a significant association
between serum total IgE levels and the risk of lung cancer. The
higher the serum total IgE level, the higher the T stage, N stage, M
stage and the later the tumor clinical stage. Age 65 years, history of
smoking, elevated LMR, and an elevated CD4+/CD8+ ratio are
independent risk factors of lung cancer. The prognostic role of IgE
in lung cancer requires further investigation. Nevertheless,
therapeutic interventions targeting IgE and its related immune
functions are promising novel treatment targets for lung cancer.
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