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Background: Immunotherapy has demonstrated potential in the treatment of esophageal cancer (EC); however, the overall response 
rate (ORR) remains below 30% among EC patients. Herein, the use of peripheral blood lymphocyte subsets as biomarkers was 
explored to evaluate the efficacy of immunotherapy in this patient population.
Methods: Sixty-three patients were enrolled. The patients were diagnosed with EC and treated with immune checkpoint inhibitors 
(ICIs) at The Fourth Hospital of Hebei Medical University from December 2019 to June 2023. Kaplan–Meier (KM) survival curves 
were used to reflect differences in survival benefit. The prognostic factors of survival were investigated using the Cox proportional 
hazards regression model for both univariate and multivariate analyses. Two-tailed P values were reported and statistical significance 
was defined as P < 0.05.
Results: The results of univariate and multifactorial Cox regression analysis for progression-free survival (PFS) revealed that only 
CD8+ T lymphocytes demonstrated a significant association with PFS (P = 0.034, P = 0.020). Additionally, the multifactorial Cox 
regression analysis results for overall survival (OS) revealed a significant association between natural killer (NK) cells and OS (P=0.049). 
Further, a systematic analysis was conducted on the CD8+ T cell biomarker. The KM survival curves indicated that the group with low 
CD8+ T cell levels experienced a significantly greater PFS benefit compared to the high CD8+ T cell group (P = 0.030).
Conclusion: The present study reveals that the reduction of both CD8+ T lymphocytes and NK cells in peripheral blood lymphocyte 
subsets after immunotherapy can serve as superior predictors for the effectiveness of ICIs in patients diagnosed with EC.
Keywords: esophageal cancer, lymphocyte subsets, immune checkpoint inhibitors, predictor, biomarker

Background
Esophageal cancer (EC) ranks as the seventh most prevalent malignant tumor in terms of incidence, with 604,000 new 
cases reported globally.1 It is also the sixth leading cause of cancer-related mortality, responsible for 544,000 deaths in 
2020. This statistic underscores that EC accounts for approximately one in every eighteen cancer-related deaths.2 Despite 
advancements in multidisciplinary treatments, encompassing surgical interventions, chemotherapy, and radiotherapy, the 
prognosis of individuals diagnosed with EC remains unfavorable.3 Immune checkpoint inhibitors (ICIs) induce durable 
objective remission in patients with various cancers, including EC, by activating autologous lymphocytes.4 Following the 
release of the Keynote-590 study, immunotherapy has emerged as a first-line treatment option for EC.5 However, the 
overall response rate (ORR) for immunotherapy in EC patients remains below 30%,6 indicating a substantial proportion 
of patients do not derive benefits from ICI therapy. Consequently, identifying patients who are likely to respond to these 
agents is crucial. Several immune-related biomarkers, including programmed cell death protein ligand 1 (PD-L1) 
expression, tumor mutational burden (TMB), and microsatellite instability (MSI), have been identified as potentially 
valuable predictors for ICI-based treatment in EC.7 Nonetheless, it is important to acknowledge that the current accuracy 
of these biomarkers remains limited.8 It has been reported that patients with PD-L1 positive tumors commonly exhibit 
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resistance to ICI therapy in the absence of a pre-existing immune response.9 Conversely, some investigations have 
reported that a substantial number of patients with PD-L1-negative tumors may still benefit from ICIs, particularly when 
receiving combination therapies that enhance T cell infiltration.10 The prognostic impact of TMB on solid tumors remains 
largely unexplored,11 and previous studies have reported that high TMB does not serve as a predictive factor for the 
response to ICIs in patients with EC.12–14 Further, deficient mismatch repair (dMMR) occurs in only 4.35% of EC cases, 
making MSI a rarely reported factor in this cancer type.15,16 Therefore, there is an urgent need to explore new biomarkers 
that can predict both the efficacy and safety of ICIs.

The activation of lymphocytes is a pivotal factor in immunotherapy; thus, the quantity and subset of lymphocytes are 
intricately linked to the efficacy of ICIs. T cells serve as the primary effector cells involved in the immune response, 
which can be broadly classified into cytotoxic T cells (CD8+) and regulatory T cells (CD4+).17 The cytotoxicity and 
migratory capacity of CD8+ T cells make them crucial to the anti-tumor immune response, as they can infiltrate tumor 
tissues from the peripheral blood.18 In contrast to the direct tumor-killing effect exerted by CD8+ T cells, CD4+ T cells 
primarily function in an immune-modulatory and paracrine capacity. CD4+ Th1 cells facilitate the differentiation of 
initial CD8+ T cells into cytotoxic T lymphocytes (CTL) via the CD70-CD27 pathway, and enhance the infiltration of 
tumor-reactive CD8+ T cells into the tumor microenvironment.19

Herein, a retrospective study was conducted to analyze the correlation between changes in peripheral blood 
lymphocyte subsets before and after immunotherapy and prognosis of EC, with the aim of exploring the potential 
applicability of peripheral blood lymphocyte subsets as a biomarker.

Methods
Study Participants
After excluding 8 patients who lacked data on peripheral blood lymphocyte subsets, 63 patients were ultimately included. 
The included patients were diagnosed with EC and treated with ICIs at The Fourth Hospital of Hebei Medical University 
between December 2019 and June 2023. The inclusion criteria were: (i) pathological confirmation of EC; (ii) receipt of at 
least 3 cycles of ICIs during the treatment period; and (iii) assessment of peripheral blood lymphocyte subsets both 
before and after immunotherapy. The exclusion criteria were: (i) a follow-up period of less than 3 months after ICI 
therapy; and (ii) simultaneous receipt of two or more types of ICI therapy.

Data Collection
For each patient meeting the inclusion criteria, data were collected on several aspects: basic patient information, 
including gender, age, disease stage according to the Tumor, Node, and Metastasis (TNM) classification system, and 
Eastern Cooperative Oncology Group Performance Status (ECOG PS) score; treatment specifics, detailing the lines of 
ICIs administered and whether the patient had received radiation therapy or surgical interventions; lymphocyte subset 
data, including the total counts of T lymphocytes, B lymphocytes, and natural killer (NK) cells, as well as the counts and 
percentages of CD4+ and CD8+ T cells both before and after immunotherapy; and efficacy parameters, such as overall 
survival (OS) and progression-free survival (PFS).

Specimen Collection and Lymphocyte Subset Detection
Sample Preparation: Peripheral blood samples were collected in EDTA-coated tubes and processed within 6 hours.

Detection of peripheral blood lymphocyte subsets: Whole blood samples (100 μL) were incubated with a pre-mixed 
antibody cocktail (BECKMAN COULTER, Cyto-STAT tetra CHROME CD45-FITC /CD4-RD1/CD8-ECD /CD3-PC5 and 
Cyto-STAT tetra CHROME CD45- FITC/CD56-RD1/CD19-ECD/CD3-PC5) for 15 minutes at room temperature in the dark. 
Following incubation, OptiLyse C Lysing Solution (BECKMAN COULTER) was added to lyse red blood cells, and the 
mixture was incubated for an additional 10 minutes. The lysed sample was centrifuged at 300 × g for 5 minutes, after which the 
supernatant was carefully discarded. The resulting cell pellet was washed twice with phosphate-buffered saline (PBS) and 
subsequently resuspended in 500 μL of PBS. Samples were analyzed using a BECKMAN COULTER CytoFLEX flow 
cytometer equipped with 488 nm and 638 nm lasers. Absolute lymphocyte counts were precisely determined by the addition of 
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Flow-Count Fluorospheres (BECKMAN COULTER) prior to data acquisition. Lymphocyte subsets, namely B cells, NK cells, 
CD3+T cells, CD4+ helper T cells, and CD8+ cytotoxic T cells, were quantitatively analyzed using Kaluza Analysis 2.0 
Software with gating strategies based on forward/side scatter and fluorescence parameters.

Treatment and Assessment
Patients received standard programmed cell death 1 (PD-1) inhibitors every 3 weeks until disease progression, unac-
ceptable toxicity, clinical deterioration, or patient refusal. The PD-1 inhibitors included toripalimab at a dose of 240 mg 
every 2 weeks, as well as sintilimab, camrelizumab, and pembrolizumab, each administered at a dose of 200 mg every 
3 weeks. The objective tumor response was evaluated using the New Response Evaluation Criteria in Solid Tumours: 
revised RECIST guideline (version 1.1),20 based on repeated assessments with computed tomography (CT), magnetic 
resonance imaging (MRI), upper gastrointestinal contrast, or endoscopy conducted every 2 or 3 cycles.

Data Analysis
IBM SPSS version 21.0 was used for statistical analysis, and visualization was accomplished using the “ggplot2” package 
running in R software version 4.2.2 (www.R-project.org, 2022). Categorical variables were described using frequency and 
percentage, and group comparisons were conducted using the Chi-square test. Continuous variables were reported as Mean ± SD 
if they followed a normal distribution, or as median and interquartile range (IQR) if they did not follow a normal distribution. 
Between-group comparisons were conducted using either the Student’s t-test or Mann–Whitney test, depending on the 
appropriateness of each method. Patients who achieved disease control and had a PFS of > 6 months were categorized as the 
benefit group, while those with PFS ≤6 months were classified as the non-benefit group. The difference in CD8+ T cell counts and 
NK cell counts before and after immunotherapy was calculated, with a positive result indicating the high-level group and 
a negative result indicating the low-level group. Kaplan–Meier (KM) survival curves were used to reflect differences in survival 
benefit. The area under the curve (AUC) of the receiver operating characteristic (ROC) curve was used to assess the value of 
efficacy prediction. The prognostic factors for survival were analyzed using the Cox proportional hazards regression model for 
both univariate and multivariate analyses. Two-tailed P values were calculated, with statistical significance defined as P < 0.05.

Results
Basic Characteristics of the Patients
A total of 63 patients diagnosed with EC met the inclusion criteria. The cohort comprised 46 males and 17 females, with 
a mean age of 66.4 years. All patients received immunotherapy in combination with chemotherapy; 14 patients (22.2%) also 
underwent radiation therapy, and 15 patients (23.8%) received surgical intervention. The majority of patients (55) received 
ICIs as their first-line treatment, while 8 patients (12.7%) received ICIs as second-line or later therapy. Most patients were in 
good physical condition, with 39 patients (61.9%) having an ECOG performance status score of 0–1 (see Table 1). The 
mean or median number of each lymphocyte subpopulation is also detailed in Table 1. The overall objective response rate 
(ORR) was 23.8%, and the disease control rate (DCR) was 84.1%. The median PFS for the overall population was 436 days.

Table 1 Basic Information

Basic information Number

Patients 63

Sex
Male 46 (73.0%)
Female 17 (27.0%)

Age
<60 15 (23.8%)
≥60 48 (76.2%)

(Continued)
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Correlation of Lymphocyte Subsets with the Efficacy of ICIs
To investigate the correlation between changes in peripheral blood lymphocyte subsets before and after immunotherapy and the 
efficacy of ICIs, patients were categorized into two groups based on their survival outcomes. The benefit group comprised 
patients who achieved disease control and PFS for a duration of > 6 months, while the non-benefit group included those who 
experienced PFS ≤ 6 months. The univariate Cox regression analysis for PFS and OS incorporated patient basic information, as 
well as the difference between total lymphocytes, B cells, NK cells, CD4+ T cell count and percentage, and CD8+ T cell count 
and percentage before and after immunotherapy (Table 2). The results of the univariate Cox regression analysis for PFS are as 
follows: age (P = 0.423), ECOG performance status score (P = 0.232), lines of ICIs usage (P = 0.411), TNM staging (P = 0.693), 
receipt of radiotherapy (P = 0.937), and surgical intervention (P = 0.021). The only lymphocyte subset significantly associated 
with PFS was the reduction in CD8+ T lymphocytes following immunotherapy (P = 0.034). Consequently, both patient basic 
information and the reduction in CD8+ T cell counts were included in a multivariate analysis, which consistently demonstrated 
a strong correlation between CD8+ T cell reduction and PFS (P = 0.008). For OS, the univariate Cox regression analysis 
identified only the ECOG performance status score (P = 0.020) as significantly associated with OS. However, a subsequent 
multivariate analysis incorporating ECOG PS score, lines of ICIs usage, TNM staging, receipt of radiotherapy, surgical 
intervention, and all lymphocyte subsets revealed a significant association between NK cell depletion after immunotherapy 
and OS (P = 0.049).

Table 1 (Continued). 

Basic information Number

Line of therapy
First line 55 (87.3%)
Second line and beyond 8 (12.7%)

ECOG PS
≤1 39 (61.9%)
>1 24 (38.1%)

TNM
≤II 28 (44.4%)
>II 35 (55.6%)

Undergone radiotherapy
No 49 (77.8%)
Yes 14 (22.2%)

Undergone surgical intervention
No 48 (76.2%)
Yes 15 (23.8%)

Lymphocytes before immunotherapy
Total lymphocytes (×109/L) 0.841 (0.622, 1.089)
B cells (×109/L) 0.08353±0.04646

NK cells (×109/L) 0.110 (0.064, 0.213)
CD4+ T cells (×109/L) 0.51526±0.22426

CD8+ T cells (×109/L) 0.284 (0.207, 0.423)

CD4+ T/ lymphocytes (%) 43.63740±8.78676
CD8+ T/ lymphocytes (%) 25.910 (19.755, 32.810)

Lymphocytes after immunotherapy
Total lymphocytes (×109/L) 0.822 (0.663, 1.089)
B cells (×109/L) 0.07163±0.04564

NK cells (×109/L) 0.112 (0.053, 0.177)

CD4+ T cells (×109/L) 0.449 (0.361, 0.632)
CD8+ T cells (×109/L) 0.298 (0.206, 0.467)

CD4+ T/ lymphocytes (%) 44.82610±10.17840

CD8+ T/ lymphocytes (%) 28.21420±9.91810
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Table 2 Univariate and Multivariate Analyses of PFS and OS with Cox Regression Models

PFS OS

Covariate Univariate Analysis (n = 63) Multivariate Analysis (n = 63) Univariate Analysis (n = 63) Multivariate Analysis (n = 63)

HR 95.0% CI p-value HR 95.0% CI p-value HR 95.0% CI p-value HR 95.0% CI p-value

Age

< 60 Reference Reference Reference Reference

≥ 60 0.705 0.300 1.658 0.423 0.600 0.244 1.474 0.266 1.021 0.442 2.356 0.961
ECOG PS

≤ 1 Reference Reference Reference Reference

> 1 1.473 0.781 2.781 0.232 1.585 0.778 3.228 0.204 2.210 1.136 4.302 0.020 3.514 1.487 8.304 0.004
Line of therapy

First line Reference Reference Reference Reference

Second line and beyond 0.666 0.253 1.756 0.411 0.387 0.121 1.233 0.108 0.542 0.208 1.409 0.209 0.561 0.182 1.733 0.315
TNM

≤ II Reference Reference Reference Reference

> II 1.138 0.598 2.166 0.693 0.766 0.370 1.590 0.475 1.294 0.663 2.525 0.450 0.868 0.380 1.980 0.736
Undergone radiotherapy

No Reference Reference Reference Reference

Yes 1.029 0.501 2.115 0.937 0.700 0.310 1.578 0.389 0.637 0.304 1.333 0.231 0.369 0.123 1.104 0.075
Undergone surgical intervention

No Reference Reference Reference Reference

Yes 0.295 0.105 0.831 0.021 0.213 0.069 0.662 0.007 0.406 0.143 1.151 0.090 0.296 0.088 0.994 0.049
The B cell count increased after 

immunotherapy

Negative Reference Reference
Positive 1.211 0.629 2.332 0.567 1.360 0.706 2.619 0.358 1.312 0.460 3.744 0.612

The CD8+ T cell count 

increased after immunotherapy
Negative Reference Reference

Positive 2.031 1.057 3.904 0.034 2.519 1.272 4.991 0.008 1.183 0.618 2.264 0.612 0.764 0.273 2.138 0.608

The CD4+ T cell count 
increased after immunotherapy

Negative Reference Reference

Positive 1.372 0.709 2.656 0.348 1.031 0.529 2.011 0.928 0.610 0.128 2.915 0.536
The NK cell count increased 

after immunotherapy

Negative Reference Reference
Positive 1.158 0.615 2.182 0.649 0.968 0.507 1.848 0.921 2.830 1.006 7.956 0.049

(Continued)
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Table 2 (Continued). 

PFS OS

Covariate Univariate Analysis (n = 63) Multivariate Analysis (n = 63) Univariate Analysis (n = 63) Multivariate Analysis (n = 63)

HR 95.0% CI p-value HR 95.0% CI p-value HR 95.0% CI p-value HR 95.0% CI p-value

The total lymphocyte count 
increased after immunotherapy

Negative Reference Reference

Positive 1.673 0.863 3.244 0.127 1.403 0.731 2.692 0.309 1.684 0.298 9.522 0.555
The percentage of CD4+ T cells 

increased after immunotherapy

Negative Reference Reference
Positive 0.622 0.327 1.185 0.149 0.697 0.366 1.327 0.272 1.624 0.633 4.165 0.313

The percentage of CD8+ T cells 

increased after immunotherapy
Negative Reference Reference

Positive 1.170 0.592 2.313 0.651 1.224 0.618 2.421 0.562 2.473 0.816 7.489 0.109
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Further, a systematic analysis was performed on the CD8+ T cell biomarker. The results showed that the high-level and 
low-level groups of CD8+ T cells were well matched in terms of all basic information, including sex, age, line of therapy, 
ECOG PS, TNM staging, and whether patients had undergone radiation therapy or surgical intervention (Table 3). The 
decline of CD8+T cells after immunotherapy was more pronounced in patients belonging to the benefit group compared to 
non-benefit group, but there was no statistical difference between the benefit and non-benefit groups (P = 0.52) (Figure 1). 

Table 3 Analysis of Basic Information Matching Between High and Low CD8+ T Cell 
Groups

The CD8+ T Cell Count Increased  
After Immunotherapy

P-value

Low-Level High-Level

Patients 28 35

Sex
Male 22 (78.6%) 24 (68.6%)
Female 6 (21.4%) 11 (31.4%) 0.374

Age
<60 6 (21.4%) 9 (25.7%)
≥60 22 (78.6%) 26 (74.3%) 0.691

Line of therapy
First line 26 (92.9%) 29 (82.9%)
Second line and beyond 2 (7.1%) 6 (17.1%) 0.422

ECOG PS
≤ 1 16 (57.1%) 23 (65.7%)
>1 12 (42.9%) 12 (34.3%) 0.486

TNM
≤ II 12 (42.9%) 16 (45.7%)
> II 16 (57.1%) 19 (54.3%) 0.821

Undergone radiotherapy
No 22 (78.6%) 27 (77.1%)
Yes 6 (21.4%) 8 (22.9%) 0.892

Undergone surgical intervention
No 22 (78.6%) 26 (74.3%)
Yes 6 (21.4%) 9 (25.7%) 0.691

Figure 1 Differential analysis of CD8+ T cells before and after immunotherapy in the benefit group and non-benefit group.
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The KM survival curves showed that the low CD8+ T-cell group (median PFS: 480 days) had a significantly better PFS 
benefit than the high CD8+ T-cell group (median PFS: 300 days) (P = 0.030) (Figure 2). However, CD8+ T cells were not an 
ideal prognostic biomarker for EC, with an AUC of only 0.553 (see Figure 3). Additionally, the KM curves were used to 
evaluate the association between changes in NK cell levels before and after immunotherapy and OS, but no statistical 
difference was found between the two groups (P = 0.920) (see Figure S1).

Figure 2 Kaplan-Meier survival curve illustrating the PFS across varying levels of CD8+ T cell differences before and after immunotherapy.

Figure 3 ROC curve of the difference in CD8+ T cell levels before and after immunotherapy.
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Discussion
Prior to 2020, the standard first-line treatment for advanced EC was chemotherapy. However, with the publication of the 
Keynote-590 study, immunotherapy has now become the first-line treatment for EC.5 At present, the biomarkers 
primarily utilized for predicting the efficacy of ICIs encompass PD-L1 expression, TMB, and MSI.7 However, the 
credibility of these biomarkers remains a subject of controversy, each with its own set of advantages and disadvantages. 
Moreover, mainstream biomarkers rely on tumor tissue acquisition, which is limited in terms of accessibility. Notably, no 
peripheral blood biomarkers have received approval from regulatory agencies such as the Food and Drug Administration 
(FDA), European Medicines Agency (EMA), and Pharmaceuticals and Medical Devices Agency (PMDA).21,22

CD4+ helper T cells and CD8+ cytotoxic T cells are generated in the thymus from common progenitor cells that 
express both CD4 and CD8.23 Extensive evidence supports the cytotoxic anti-tumor functionality of CD4+ and CD8+ 
T cells, highlighting their potential therapeutic significance in cancer immunotherapy.24 Single-cell Ribonucleic acid 
(RNA) transcriptomic analysis identified granzyme B+ tumor-specific CD4+ T cells in human melanoma patients, both 
within the tumor microenvironment and in peripheral blood.25 Similar to T cells, the anti-tumor effects of NK cells are 
well-established and have been extensively studied and reviewed in numerous publications.26 Numerous studies have 
demonstrated that peripheral blood biomarkers, such as baseline CD8+ T lymphocytes,27,28 and CD4+CD45RA- 
T cells,17 can serve as predictive biomarkers for the efficacy of ICIs and immune-related adverse events (irAEs) in 
non–small cell lung cancer (NSCC) and metastatic melanoma.29 Henceforth, peripheral blood lymphocytes exhibit 
potential as a non-invasive biomarker for ICI treatment.

Based on these findings, the initial investigation focused on the association between baseline lymphocyte subsets and the 
prognosis of immunotherapy in EC patients. Nevertheless, due to the limited sample size, no statistically significant indicators 
were identified. As such, the focus of the study shifted to exploring changes in lymphocyte subsets before and after 
immunotherapy as potential predictors of therapeutic efficacy with ICIs. The present study is the first to examine the correlation 
between alterations in lymphocyte subsets before and after immunotherapy and their prognostic implications for patients with 
EC. A strong association was observed between the difference in CD8+ lymphocytes before and after immunotherapy and PFS in 
both univariate and multivariate analyses. The greater the reduction of CD8+ lymphocytes in peripheral blood following 
immunotherapy, the more favorable the prognosis. Moreover, although univariate analyses did not yield any statistically 
significant findings regarding lymphocyte subsets and OS in EC patients treated with ICIs, multivariate analyses revealed 
a significant association between the difference in NK cells before and after immunotherapy and OS. Correspondingly, a lower 
count of peripheral blood NK cells following immunotherapy is indicative of a more favorable prognosis.

The presence of peritumoral tumor-infiltrating lymphocytes (TILs), particularly CD8+ and FOXP3+ TILs, is widely 
recognized as being associated with a favorable prognosis in EC.30,31 However, the invasive nature and limited accessibility 
of tissue samples hinder the widespread use of TILs as predictive biomarkers for immunotherapy efficacy. Consequently, in 
recent years, researchers have increasingly explored the utility of peripheral blood lymphocyte subsets as prognostic biomarkers 
for immunotherapy effectiveness, owing to their simplicity and accessibility.32 The present study suggests that the reduction of 
CD8+ lymphocytes and NK cells in peripheral blood lymphocyte subsets after immunotherapy may be superior predictors of 
immunotherapy efficacy compared to baseline lymphocyte subsets. This phenomenon could be attributed to the hypothesis that 
a decrease in peripheral blood lymphocytes following immunotherapy is linked to increased lymphocyte infiltration within tumor 
tissue. Notably, a recent study demonstrated clonotypic expansion of effector-like T cells in both tumor and blood, proposing that 
circulating counterparts might replenish existing TILs with non-exhausted cells.33 Several scholars have confirmed that 
regulatory T (Treg) II cells in peripheral blood enter the breast cancer tumor tissue through a series of complex immune 
reactions mediated by cytokines, and inhibit the tumor immunity.34 However, whether CD8+ T lymphocytes and NK cells in the 
peripheral blood of EC patients can be recruited by cytokine signals and migrate into tumor tissues remains unexplored in the 
existing literature. To further investigate this relationship, the present authors intend to expand the sample size while concurrently 
assessing peripheral blood lymphocyte subsets and lymphocyte infiltration in tumor tissue among patients diagnosed with EC, 
both before and after immunotherapy. The aim is to explore the correlation between peripheral blood lymphocytes and tumor 
tissue infiltrating lymphocytes. Additionally, the optimal cut-off value for changes in CD8+ T cells after immunotherapy as 
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a predictor of prognosis in EC patients remains unclear, with the current study achieving an AUC of only 0.553. Consequently, 
further investigations with larger sample sizes are needed to explore this aspect in greater depth.

The present study has the following limitations. First, the study was conducted in a single institution, employing an 
observational and retrospective design, which may introduce potential biases. Second, the sample size of the patients was 
relatively limited. Third, the limited duration of follow-up in this study meant that some patients did not reach the 
specified endpoints for disease progression or mortality. Consequently, continuous monitoring will be conducted for these 
individuals. Fourth, patients of EC necessitate comprehensive treatment, with surgery and radiotherapy being widely 
recognized as influential factors in prognosis. Due to the limited sample size, cases involving combination therapy were 
not excluded; however, the inclusion of surgical and radiotherapeutic combinations was balanced across both low and 
high CD8+ lymphocytes groups. Nonetheless, the present study represents the first investigation to establish a correlation 
between changes in peripheral blood lymphocyte subsets before and after immunotherapy and the efficacy of immu-
notherapy in patients with EC.

Conclusions
This study identified that reductions in both CD8+ T lymphocytes and NK cells in peripheral blood lymphocyte subsets 
after immunotherapy can serve as effective predictors of ICI efficacy in EC patients. To validate these findings, further 
prospective randomized studies with larger sample sizes are necessary, and the optimal threshold for these biomarkers 
still needs to be determined.
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