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This study investigates the relationship between absolute eosinophil count (AEC) and eosinophil
percentage (EOS%) with response rates to immune checkpoint inhibitors (ICls) in recurrent or
metastatic head and neck squamous cell carcinoma (R/M HNSCC) patients. The analysis included

data from R/M HNSCC patients treated with ICls at Second Xiangya Hospital (2016-2021), assessing
baseline characteristics, tumor specifics, immune-related adverse events, AEC, and EOS%. The
correlation between these factors and ICl response rates was evaluated using logistic regression, while
survival outcomes were analyzed through Kaplan-Meier curves and Cox models. Among 74 patients, 59
had low AEC and 15 high, with 53 presenting low EOS% and 21 high. Low AEC (44.07% response rate)
and EOS% (47.17%) yielded better responses compared to high levels (40% and 33.33%, respectively).
Median overall survival was longer for low AEC (22.63 vs. 18.00 months, P <0.001) and low EOS%
(22.07 vs. 19.73 months, P=0.02). Both low AEC and EOS% correlated with improved survival odds
(3.85 and 2.41 times respectively). Lower AEC and EOS% are independently linked to better survival
and increased ICl response rates in R/M HNSCC patients, indicating their potential as predictors for ICI
treatment outcomes.
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Head and neck squamous cell carcinoma (HNSCC) represents a diverse set of tumors primarily originating from
the oral cavity, oropharynx, hypopharynx, and larynx!. The incidence of HNSCC exhibits regional disparities
and is commonly linked to exposure to tobacco carcinogens, excessive alcohol consumption, or both?.
Current treatment approaches for HNSCC encompass surgical interventions, radiotherapy, chemotherapy,
immunotherapy, either as monotherapies or in combination®. Despite advancements in preventive measures,
diagnostic techniques, and therapeutic interventions, the 5-year survival rate for locally advanced HNSCC
remains stagnant at approximately 50%, showing no significant improvement over the last decade?. The
prognosis for recurrent or metastatic (R/M) HNSCC is notably bleak, with a median overall survival (OS) of
roughly one year®.

Extensive research suggests that immune checkpoint inhibitors (ICIs) hold significant promise as
standard treatment options for R/M HNSCC patients who have experienced treatment failure with platinum-
based therapy®. Nivolumab and pembrolizumab, anti-PD1 antibodies, were approved for second-line R/M
HNSCC based on CheckMate-141 and KEYNOTE-040 trials”®. Pembrolizumab was also approved for first-
line use in combination with platinum and 5-FU, and as monotherapy in PD-L1-positive patients, following

1Department of Health Management Medicine, The Third Xiangya Hospital of Central South University, Changsha
410013, Hunan Province, China. 2Department of Otolaryngology, Head and Neck Surgery, Xiangya Hospital, Central
South University, Changsha 410008, Hunan Province, China. 3Department of Radiology, The Third Xiangya Hospital,
Central South University, Changsha 410013, Hunan Province, China. “Department of Biomedical Informatics,
School of Life Sciences, Central South University, Changsha 410013, Hunan Province, China. °Key Laboratory of
Medical Information Research, Central South University, Changsha 410013, Hunan Province, China. ®Department of
Otolaryngology, Head and Neck Surgery, The Second Xiangya Hospital, Central South University, Changsha 410008,
Hunan Province, China. 7Xiangya Hospital, National Medical Metabolomics International Collaborative Research
Center, Central South University, Changsha 410008, Hunan Province, China. 8The Second Xiangya Hospital, Central
South University, Changsha 410011, Hunan Province, China. °Yuexiang Qin and Shanhu Yao have contributed
equally to this work. “email: gianhudoctor@csu.edu.cn

Scientific Reports|  (2025) 15:17351 | https://doi.org/10.1038/s41598-025-01457-6 nature portfolio


http://www.nature.com/scientificreports
http://crossmark.crossref.org/dialog/?doi=10.1038/s41598-025-01457-6&domain=pdf&date_stamp=2025-5-19

www.nature.com/scientificreports/

KEYNOTE-048°. While ICIs present a promising avenue for treatment, the objective response rate (ORR)
remains approximately 20% in first- and second-line R/M HNSCC patients not selected based on cancer PD-L1
expression!®!!. Currently, the predictive significance of PD-L1 scoring remains inconsistent in research reports,
and clinical practice has also observed that patients with high PD-L1 scores often exhibit poorer responses
to PD-1 antibody therapy, while those with low PD-L1 scores tend to respond more sensitively’. Therefore,
exploring alternative biomarkers becomes increasingly necessary.

Eosinophils are a mature and multifunctional class of white blood cells that regulate various innate and adaptive
immune cells by releasing a multitude of cytokines and growth factors, such as CCL5, CCL6, CCL9, CXCL10,
TGF-f and VEGE through degranulation'>!®. Eosinophils play a crucial role in the immune microenvironments
regulation of tumorigenesis and progression. In various human tumors, such as melanoma'*!>, colorectal
cancer!®!7, hepatocellular carcinoma'®, and prostate cancer'?, eosinophils exhibit anti-tumorigenic effects. The
prognosis of cancer patients undergoing immunotherapy has been significantly associated with eosinophils
levels. In patients with non-small cell lung cancer(NSCLC)**-?2, metastatic melanoma®*~2%, and renal cell
carcinoma?’, peripheral blood eosinophilia is typically linked to longer survival. Conversely, in T-cell leukemia/
lymphoma, peripheral blood acid granulocytes serve as an unfavorable prognostic factor?. In the treatment
with ICIs, the relationship between peripheral blood absolute eosinophil count (AEC) and treatment response,
as well as immune-related adverse events, has attracted increasing attention. Studies have found that in patients
with NSCLC receiving ICIs therapy, a baseline AEC >0.125 x 10A9/L is significantly associated with the risk
of ICI-related pneumonitis?®. Moreover, patients with higher AEC levels may achieve better clinical outcomes
in ICIs treatment. Additionally, the ORR and progression-free survival (PFS) in the high AEC group are
significantly better than those in the low AEC group®. Despite the fact that indicators such as the Neutrophil-
to-Lymphocyte Ratio (NLR), Lymphocyte-to-Monocyte Ratio (LMR), and Platelet-to-Lymphocyte Ratio (PLR)
have been extensively studied and confirmed to be closely related to the tumor immune microenvironment and
prognosis®>>?, these indicators primarily focus on the dynamic balance of cell subsets directly involved in the
anti-tumor immune response, such as neutrophils and lymphocytes. In comparison, eosinophils, as granulocytes
with unique immune regulatory functions, have not yet fully elucidated the mechanisms of action of their
absolute count and percentage (EOS%) in HNSCC. To elucidate the role of eosinophils in immunotherapy for
patients with R/M HNSCC, we investigated the prognostic significance of pre-immunotherapy peripheral blood
eosinophil levels in these patients. The objective is to offer more precise and personalized treatment approaches
for clinical practice.

Materials and methods

Study participants

The study enrolled patients with R/M HNSCC who received anti-PD1 antibody monotherapy, including
pembrolizumab, nivolumab, camrelizumab®""¥2, tislelizumab?, toripalimab®, and sintilimab?, at the Second
Xiangya Hospital of Central South University from 2016 to 2021.The follow-up period concluded on June 30,2023.
Patients were excluded from the study if they met any of the following criteria: (1) incomplete or missing medical
records, including baseline characteristics, treatment details, follow-up outcomes, or necessary laboratory results
such as peripheral eosinophil counts; (2) loss to follow-up or death before undergoing post-treatment imaging to
evaluate clinical response; (3) prior treatment with ICIs or other immunotherapies, or concurrent participation
in other clinical trials or experimental therapies; (4) presence of primary tumors of unknown origin; (5) severe
uncontrolled comorbidities including cardiac, renal, or hepatic dysfunction, or active infections such as HIV
or hepatitis, or autoimmune diseases requiring systemic treatment; (6) history of another primary malignancy
within the past 5 years; (7) age under 18 years or pregnancy or lactation at the time of enrollment; (8) inability
to obtain informed consent such as deceased patients without legal representatives or poor compliance with
study requirements. This retrospective study, conducted at a single center, was authorized by the Institutional
Review Board (IRB) of Second Xiangya Hospital, Central South University (Ethics Approval No. 228, 2022) and
adhered to the principles of the Declaration of Helsinki. Our study was designed as a retrospective study using
only de-identified clinical data, which is in accordance with the exemption criteria of the U.S. Code of Federal
Regulations, Title 45, Part 46 (specifically, 45 CFR § 46.104(d)(4): Secondary research uses of identifiable private
information if the information is recorded without identifiers.). Due to the retrospective nature of the study, IRB
of Second Xiangya Hospital waived the need of obtaining informed consent. Personal data were anonymized to
ensure confidentiality throughout data analysis and reporting.

Clinical information
Baseline characteristics, such as age, gender, smoking and alcohol status, primary tumor site, tumor grade,
T-stage, N-stage, M-stage, immune-oncology (I-O), immune-related adverse events, peripheral blood AEC and
EOS%, were extracted from the electronic medical records of 74 patients with R/M HNSCC who were undergoing
immunotherapy. All patients included in this study had an ECOG PS of 1. The baseline peripheral blood AEC
was assessed as a baseline parameter immediately prior to the initial administration of PD-1 inhibitors on Cycle
1 Day 1 (C1D1). Based on the baseline AEC values, patients were stratified into low and high AEC subgroups.
Patients with an AEC greater than or equal to 0.3¥10A9/L were categorized into the high AEC group, while those
below this threshold were assigned to the low AEC group. Patients with an EOS% greater than or equal to 2.9%
were categorized into the high EOS% group, while those below this threshold were assigned to the low EOS%
group.

Efficacy was evaluated according to Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1.
Response was defined as the proportion of patients achieving partial response (PR), progressive disease (PD),
or stable disease (SD) for at least 3 months from baseline. OS was defined as the time from treatment initiation
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to death from any cause. Disease status post-treatment was assessed through review of clinical progress records
and radiological reports.

Statistical analysis

All data analyses were performed using R, version 4.0.5 and SPSS, version 19.0. Optimal cut-off values were
determined using maximally selected log-rank statistics. Continuous variables were presented as means with
standard deviations or medians with interquartile ranges (IQRs) for normally and non-normally distributed
data, respectively. Categorical variables were reported as numbers and percentages. Student’s t-test and Mann-
Whitney U test were used for inter-group comparisons of continuous variables, while Pearson’s X2 test was
used for categorical variables. The Kaplan-Meier method was used to generate unadjusted survival curves
and risk tables. Univariable logistic regression was conducted to calculate odds ratios for Clinical Response
to Immunotherapy by AEC. Univariable and Stepwise multivariate Cox analysis were conducted to calculate
Hazard ratios (HRs) to represent the risk for death. Clinically important factors, including age (< 60 vs. >60
years) and smoking status (never vs. former or current) were considered. Statistical significance was set at p<
0.05.

Results

Demographics and clinical characteristics

A total of 74 patients were enrolled in this study, and their demographic and clinical characteristics are
summarized in Table 1. The median age of the cohort was 53.5 years (range: 28-76 years), with a predominance of
male patients (66/74, 89.19%). The oral cavity was the most common primary tumor site (48/74, 64.86%). Based
on AEC, 59 patients (59/74, 79.73%) were classified as low AEC, while 15 patients (15/74, 20.27%) were classified
as high AEC. Similarly, 53 patients (53/74, 71.62%) had low EOS%, and 21 patients (21/74, 28.38%) had high
EOS%. The distribution of PD-1 inhibitors by type was as follows: Pembrolizumab (25/74, 33.78%), Nivolumab
(2/74, 2.70%), Camrelizumab (20/74, 27.03%), Nivolumab + Camrelizumab (1/74, 1.35%), Tislelizumab (13/74,
17.57%), Toripalimab (7/74, 9.46%), and Sintilimab (6/74, 8.11%).

Clinical response to immunotherapy by AEC

Patients with PD and SD exhibited higher AEC and EOS% compared to those with PR (Fig. 1A-B). Specifically,
the median(range) AEC and EOS% in the PD group were 0.14 (0.00-0.90) and 1.00% (0.00-8.50%), respectively.
In the SD group, the median(range) AEC and EOS% were 0.18 (0.02-1.30) and 2.00% (0.03-10.20%), respectively.
In contrast, the PR group had median(range) values of 0.125 (0.00-0.50) for AEC and 0.90% (0.00-14.00%) for
EOS%.

However, no statistically significant differences were observed among the three groups (Fig. 1C-D). Further
analysis revealed no significant differences in AEC or EOS% between the PD and PR groups (AEC: p= 0.722;
EOS%: p=0.899) or between the SD and PR groups (AEC: p=0.124; EOS%: p= 0.129). These results suggest that
baseline eosinophil levels may not be significantly associated with treatment response in this cohort.

The partial response rate to immunotherapy was numerically higher in patients with low AEC or EOS%
(AEC: 26/59, 44.07%; EOS%: 25/53, 47.17%) compared to those with high AEC or EOS% (AEC: 6/15, 40%;
EOS%: 7/21, 33.33%) (Table 2). The odds ratios (ORs) for ICIs partial response rate in patients with low AEC
or EOS% versus high AEC or EOS% were [AEC: OR (95% CI) 1.18 (0.38-3.92); EOS%: OR (95% CI) 1.79
(0.64-5.37)], indicating a trend towards higher response rates in the low AEC or EOS% groups.

Overall survival

Patients with low AEC or EOS% demonstrated longer median OS compared to those with high AEC or EOS%
(AEC: 22.63 vs. 18 months; EOS%: 22.07 vs. 19.73 months). Furthermore, patients with low AEC or EOS%
exhibited a significantly reduced risk of mortality following treatment with ICIs compared to those with high
AEC or EOS% (AEC: P< 0.001; EOS%: P= 0.02) (Fig. 2A-B).

Univariable and multivariable analyses

Univariate Cox proportional regression analysis revealed that patients with low AEC had a 3.85-fold higher
hazard ratio for OS compared to patients with high AEC (95% CI: 1.69-8.78, P= 0.001). Similarly, patients
with low EOS% had a 2.41-fold higher hazard ratio for OS compared to patients with high EOS% (95% CI:
1.12-5.16, P= 0.02). Stepwise multivariate Cox analysis demonstrated that patients with low AEC or EOS%
remained significantly associated with higher hazard ratios for OS (AEC: adjusted HR: 3.96, 95% CI: 1.72-9.15,
P=0.001; EOS%: adjusted HR: 2.64, 95% CI: 1.21-5.74, P= 0.014). None of the other variables in this study
showed a significant association with OS except for age (Table 3).

Discussion
Our study effectively determined that peripheral blood AEC and EOS% serve as a prognostic factor for OS
in R/M HNSCC undergoing treatment with ICIs. Low AEC or EOS% was significantly associated with better
OS in R/M HNSCC patients. The study suggests that tumor tissue PD-L1 expression levels are associated with
improved efficacy of ICIs in R/M HNSCC?*¥. However, AEC and EOS% can be obtained through clinical
testing, making it more convenient than PD-L1 detection. To our knowledge, this is the first study in R/M
HNSCC patients demonstrating the prognostic value of baseline peripheral blood AEC and EOS% for those
receiving immunotherapy.

Our multivariate analysis results indicate that baseline peripheral blood AEC and EOS% are reliable predictors
of disease progression and mortality rates in R/M HNSCC. This finding underscores the potential importance
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Variable

No. (%)

Overall

74 (100%)

Age (years), median (range)

53.50(28-76)

<60 58(78.38%)
>60 16(21.62%)
Sex

Male 66 (89.19%)
Female 8(10.81%)

Smoking status

Yes 50 (67.56%)
No 24(32.43%)
Io name

Pembrolizumab 25 (33.78%)
Nivolumab 2(2.70%)
Camrelizumab 20 (27.03%)
Nivolumab + Camrelizumab 1(1.35%)
Tislelizumab 13 (17.57%)
Toripalimab 7 (9.46%)
Sintilimab 6(8.11%)

Primary site

Hypopharynx 9 (12.17%)
Larynx 5 (6.76%)
Nasal 2 (2.70%)
Oral cavity 48 (64.86%)
Oropharynx 9 (12.16%)
Unknown 1(1.35%)

Immune related adverse event

Yes 45 (60.81%)
No 26 (35.14%)
Unknown 3 (4.05%)
Oropharyngeal carcinoma

Yes 19 (25.68%)
No 55(74.32%)
Tumor grade

GI1-G2 47 (63.51%)
G3-G4 12 (16.22%)
Gx 15 (20.27%)
T-stage®

T1-T2 9 (12.16%)
T3-T4 42 (56.76%)
Tx 23 (31.08%)
N-stage®

NoO 4 (5.40%)
N1 6(8.11%)
N2 28 (37.84%)
N3 13 (17.57%)
Nx 23 (31.08%)
M-stage®

MO 41 (55.40%)
M1 10 (13.52%)
Mx 23 (31.08%)
Recurrent

Yes 33(44.59%)
No 41(55.41%)

PD-L1 CPS (%), median (range)

Total(n=28)
25.00(0.00-100.00)

Absolute eosinophil count, median (range)

0.14(0.00-1.30)

Continued
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High(>0.3) 15 (20.27%)
Low(< 0.3) 59 (79.73%)
Eosinophil percentage, median (range) 1.30(0.00-14.00)
High(>2.9) 21 (28.38%)
Low(<2.9) 53 (71.62%)

Table 1. The characterization of patients with recurrent/metastatic head and neck squamous cell carcinoma.
OPC, Oropharyngeal carcinoma; N-stage, nodal stage; M-stage, metastasis stage; T-stage, tumor stage. a:
T-stage at the time of diagnosis was collected. b: N-stage at the time of diagnosis was collected. c: M-stage at
the time of diagnosis was collected.
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Fig. 1. A-B) Levels of peripheral blood absolute eosinophil count and eosinophil percentage in patients with
progressive disease (PD), stable disease (SD), and partial response (PR). C-D) Immunotherapy response
type by peripheral blood absolute eosinophil count and eosinophil percentage in patients with recurrent or
metastatic mucosal head and neck squamous cell carcinoma.

of a patient’s immune system characteristics prior to immunotherapy initiation in predicting treatment response
and survival outcomes. AEC and EOS%, as markers of the immune system, may reflect the immune system’s
status and its response to the tumor microenvironment (TME)?#3°. Eosinophils have been proposed as predictive
factor and may even serve as terminal effector cells after ICIs therapy, especially with anti-CTLA-4 and anti-
PD-1 antibodies?*#°-42. Therefore, analyzing baseline AEC enhance our understanding of a patient’s immune
status and aid in identifying individuals who may derive significant benefit from immunotherapy.
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Variable Progressive and stable disease, No. (%) | Partial response, No. (%)
Absolute eosinophil count

Number 42(56.76%) 32 (43.24%)

High (N=15) 9 (60.00%) 6 (40.00%)

Low (N=59) 33 (55.93%) 26 (44.07%)

Eosinophil percentage

Number 42 (56.76%) 32 (43.24%)

High (N=21) 14 (66.67%) 7 (33.33%)

Low (N=53) 28 (52.83%) 25 (47.17%)

Table 2. Immunotherapy response by the level of peripheral blood absolute eosinophil count and eosinophil
percentage in patients with recurrent or metastatic head and neck squamous cell carcinoma.

Eosinophils may influence tumor progression either directly through interactions with tumor cells or
indirectly by modulating the TME, and their presence has been correlated with patient prognosis in various
cancer types®>. However, the role of eosinophils appears to be context-dependent, differing significantly
between peripheral blood circulating immune cells and tumor-infiltrating cells, as well as across cancer types.
Recent studies have demonstrated that in patients with advanced or metastatic NSCLC, a high baseline AEC is
associated with better outcomes following nivolumab therapy®®?!. Similarly, in metastatic melanoma, a baseline
AEC >1.5% has been linked to favorable OS*. These findings suggest that peripheral blood eosinophils may
serve as a positive prognostic marker in certain cancers during ICIs treatment.

In contrast, our study observed that patients with high AEC or EOS% had significantly shorter OS compared
to those with lower levels. This divergence may be attributed to the unique immunological characteristics of
HNSCC, where eosinophils might play a distinct role in modulating the TME or systemic immune response. For
instance, in solid tumors such as cervical cancer, oral squamous cell carcinoma, and T-cell leukemia/lymphoma,
tumor-infiltrating eosinophils have been reported to exhibit pro-tumorigenic functions and are often associated
with poor prognosis?*#->0. Increased eosinophil infiltration in cervical cancer lesions, along with higher
eosinophil proportions, has been linked to a weaker anti-tumor response, facilitating tumor invasion and
leading to lower OS rates*. Similarly, in oral squamous cell carcinoma, dense eosinophilic infiltration has been
identified as an unfavorable prognostic factor*®. Utsunomiya et al. further reported that an elevated peripheral
blood AEC was an independent adverse prognostic factor in adult T-cell leukemia/lymphoma patients?®. These
findings align with our observations in HNSCC, suggesting that the role of eosinophils may vary depending on
the cancer type and the specific immune context. The discrepancy between our results and those from studies in
NSCLC or melanoma highlights the need for further investigation into the dual roles of eosinophils in different
cancer types. Potential explanations for this divergence include differences in tumor biology, the composition of
the TME, and the systemic immune response to ICI therapy.

Emerging evidence suggests that the precise localization of eosinophils in and around tumors could be a crucial
factor in the development and advancement of both solid tumors and hematologic malignancies. Eosinophils
have been implicated in promoting angiogenesis through the secretion of various cytokines including VEGE
basic fibroblast growth factor, IL-6, IL-8, GM-CSE, platelet-derived growth factor, TGF-f, and CCL11%*-%>. They
also interact with tumor-associated macrophages to enhance cytokine release, particularly under conditions of
local hypoxia*. Studies using eosinophil-deficient mouse models suggest that eosinophils are associated with
increased risk of experimentally induced tongue squamous cell carcinoma?’. In cervical cancer, rapid tumor
growth induces eosinophils recruitment and aggregation, particularly under hypoxic conditions. Reduced
eosinophil levels, characterized by decreased CD80 and CD86 expression alongside increased production of
anti-inflammatory cytokines, contribute to immune evasion by tumor cells. Induced eosinophils significantly
promote cervical cancer cell proliferation and inhibit apoptosis, thus contributing to disease progression®.
Conversely, lower eosinophil levels may indicate a robust immune response against tumors, correlating with
better prognosis®’.

While AEC and EOS% provide valuable insights into the immune response, it is important to acknowledge the
significance of other peripheral blood biomarkers, such as the NLR, LMR, and PLR, which are widely recognized
for their roles in cancer immunity. These indices, derived from neutrophils, lymphocytes, and monocytes, have
been extensively studied and are often considered more directly involved in immune regulation and tumor
progression®~>!. For example, NLR has been associated with systemic inflammation and poor prognosis in
various cancers, while LMR and PLR have shown promise in predicting treatment response and survival
outcomes****. Compared to these established biomarkers, the role of AEC and EOS% in cancer immunity is
less well-defined and requires further investigation. However, the ease of testing and the potential for AEC
and EOS% to reflect specific aspects of the immune response, particularly in the context of immunotherapy,
highlight their unique value as complementary biomarkers. Future studies should aim to integrate AEC and
EOS% with other immune indices to provide a more comprehensive understanding of their collective impact on
cancer prognosis and treatment outcomes.

Furthermore, our study results suggest a negative correlation between the ICIs response rate and peripheral
blood AEC or EOS%, although the statistical difference between the two groups was not significant, possibly due
to the small sample size. The results of this study suggest that monitoring AEC can be used to guide treatment
decisions and design personalized treatment plans for R/M HNSCC patients. Further research should include
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Fig. 2. A). Overall survival by peripheral blood absolute eosinophil count in patients with recurrent or
metastatic head and neck squamous cell carcinoma. B). Overall survival by peripheral blood eosinophil
percentage in patients with recurrent or metastatic head and neck squamous cell carcinoma.

larger-scale clinical cohorts and deeper molecular mechanism studies to validate this finding and explore the
specific role of eosinophils in R’/M HNSCC development and potential therapeutic targets.

This study has several limitations, including a small sample size that restricts statistical power and
generalizability, and a single-arm, retrospective, single-center design that lacks a control group, limiting the
strength of our conclusions. Additionally, the limited availability of PD-L1 status data and the absence of toxicity
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Univariate analyses Multivariate analyses Multivariate analyses
Variable HR 95% CI Pvalue | HR | 95%CI | Pvalue | HR |95%CI | Pvalue
Age group Older (> =60) 2.58 1.16-5.71 | 0.020 2.66 | 1.19-5.93 | 0.017 2.84 | 1.27-6.38 | 0.011
Sex Male 1.81 0.54-6.05 | 0.336
Smoking-status Yes 1.40 0.63-3.11 | 0.408
Immune related adverse eve Yes | 1.21 0.55-2.66 | 0.629
opc Yes 1.24 0.55-2.80 | 0.608
Tumor grade
G1-G2 Reference
G3-G4 1.24 0.45-3.43 | 0.677
Gx 1.44 0.62-3.36 | 0.396
T-stage
T1-T2 Reference
T3-T4 1.14 0.38-3.44 |0.817
Tx 0.96 0.29-3.19 | 0.943
N-stage
NO Reference
N1 1.23 0.11-13.68 | 0.869
N_stageN2 1.61 0.20-12.82 | 0.649
N_stageN3 2.86 0.34-24.25 | 0.336
N-stageNx 1.87 0.24-14.74 | 0.553
M-stage
MO Reference
M1 221 0.85-5.71 | 0.103
Mx 0.70 0.30-1.64 | 0.412
PD-L1 CPS 0.98 0.95-1.01 | 0.100
AEC high 3.85 1.69-8.78 | 0.001 3.96 | 1.72-9.15 | 0.001
EOS% high 241 1.12-5.16 | 0.020 2.64 | 1.21-5.74 | 0.014

Table 3. Univariate and multivariate Cox proportional regression analysis of overall survival.

assessments further reduce the comprehensiveness of our findings. The cutoff values for AEC and EOS%, as
well as the multiparameter model, require validation in larger, diverse cohorts through prospective studies.
While we evaluated overall survival, disease-free survival and quality of life were not assessed due to limited
follow-up data. Future studies should address these limitations to provide a more holistic understanding of
immunotherapy outcomes.

Conclusion

In this study, we found that low peripheral blood AEC and EOS% was significantly associated with increased
odds of response to ICIs in patients with R/M HNSCC, suggesting a potential role for peripheral blood AEC
and EOS% in predicting response to immunotherapy and identifying favorable candidates for immunotherapy.

Data availability
The datasets used and/or analysed during the current study available from the corresponding author on reason-
able request.
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