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Purpose: This study aimed to explore lymphocyte subsets for the personalized prediction of endometrioid endometrial cancer (EEC)
risk and evaluated the correlation between immune cells and International Federation of Gynecology and Obstetrics (FIGO) staging in
patients with EEC.

Patients and Methods: A case-control study was conducted to analyze the clinical data of 421 patients admitted to Fujian Maternity
and Child Health Hospital from October 2017 to December 2021. #-tests or Mann—Whitney U-tests were used to analyze the
percentages and absolute counts of peripheral blood lymphocyte subsets in patients with EEC and patients without cancer. The
independent risk factors for ECC and FIGO stage were analyzed via multivariate binary logistic regression. The receiver operating
characteristic curve was calculated to evaluate the prediction efficacy of risk factors on ECC.

Results: The CD4+ T% in the 121 patients with EEC was lower than in the 300 patients without cancer (P = 0.013). The absolute
counts of peripheral CD4+ T (P = 0.002) and T cells (P = 0.007) in 37 patients with EEC were lower than in 51 patients without
cancer. Multivariate binary logistic regression analysis showed that CD4+ T% and natural killer cell (NK)% were independent risk
factors for FIGO staging in patients with EEC. NK% was significantly higher in patients with advanced stage (FIGO III and IV) than
those with early EEC (FIGO I and II) (P = 0.004). To determine the early and advance FIGO stage of EEC, the cutoff value of NK%
was calculated as 19.94%.

Conclusion: With the decrease of CD4+ T counts, the immune status of patients with EEC is impaired. NK cells may help in the
evaluation of the prognosis of patients with EEC and are likely to be an independent risk factor for FIGO staging in patients with
EEC.
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Introduction
Endometrial cancer (EC) is the most common malignant tumor of the female reproductive system in developed countries, and
it is the second most common malignant tumor in China; the average age of patients is increasingly younger than previously
observed.! The prognosis of patients with early EC is good; however, patients with advanced EC have poor prognoses, and the
5-year survival rate for advanced stage patients is only 17%.> According to statistics from the National Cancer Center in 2019,
the incidence of EC in China was 10.28/100,000, and the mortality rate was 1.9/ 100,000.>

Immune escape plays a critical role in the occurrence, progression, and metastasis of EC. The detection of
lymphocyte subsets in peripheral blood reflects the current immune status of the body; thus, they may be key to the
treatment and prognosis evaluation of malignant tumors.* Different subsets of lymphocytes and their homeostasis play
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important roles in the regulation of the immune system. Therefore, accurate evaluation of the percentages and absolute
counts of lymphocyte subsets in peripheral blood as non-invasive risk markers may have favorable prospects for
immunotherapy of EC.

Based on the case data of a single center, we analyzed the difference of percentages and absolute counts of B cells,
T cells, CD4+ T, CD8+ T, and natural killer (NK) cells in the peripheral blood of patients with endometrioid endometrial
cancer (EEC) and patients without cancer, and we analyzed the difference of lymphocyte subsets in different
International Federation of Gynecology and Obstetrics stages (FIGO), histologic tumor grades, depth of myometrial
invasion (DMI), lymphovascular space invasion (LVSI), and lymphatic metastasis in EEC. Some studies have shown that
the lymphocyte count in cancer tissue specimens can effectively predict the survival and prognosis of patients with EC.’
However, it is difficult and inconvenient to obtain tumor-infiltrating lymphocytes, and few clinics can perform this test.
Pascual-Garcia et al showed that the number of CD8+ T cells in the peripheral blood of patients with Grade 3 EEC was
lower than that in the normal group.® For patients with an abnormal lymphocyte composition, it may be possible to
evaluate the occurrence and development of EC. Therefore, we evaluated the immune status of patients by detecting
peripheral blood lymphocyte subsets. Evaluating the percentages of lymphocyte subsets in patients with EEC at different
FIGO stages is of important clinical significance. According to the differences in lymphocyte subsets, we can evaluate
the treatment and prognosis of EC, hence providing a reference for clinical diagnosis, treatment, and prognosis judgment.

Methods
Study Population

In this case-control study, we examined the data of 421 patients admitted to the Department of Gynecology, Fujian
Maternity and Child Health Hospital, from October 2017 to December 2021. Based on the pathological results, inclusion
criteria, and exclusion criteria (defined in detail below), the study enrolled a total of 121 patients with EEC and 300
patients without cancer.

The inclusion criteria for the EEC group were as follows: 1) pathologically confirmed endometrioid adenocarci-
noma; 2) not receiving any preoperative radiotherapy or chemotherapy; and 3) having complete clinical and pathological
data. The inclusion criteria for the non-cancer group were as follows: 1) no malignant lesions in the endometrium, as
confirmed by surgical pathology; and 2) having complete clinical and pathological data. The exclusion criteria for the
study were as follows: 1) having an incomplete pathological diagnosis; 2) having other malignant tumors or precancerous
lesions; and 3) having chronic inflammatory disease and immune system diseases (eg, autoimmune diseases, acquired
immunodeficiency syndrome). All study participants provided informed consent, and the study design was approved by
the ethics review board. This study was conducted in accordance with the principles of the Declaration of Helsinki.

Clinical data were collected to identify potential risk factors for EEC, including age, height, weight, menopausal
status, reproductive history, parity, comprehensive medical history (eg, hypertension, diabetes), results of the pelvic
ultrasounds performed at our hospital within 3 months before the operation, serum tumor marker levels within 3 months
before the operation, and levels of blood lipids and lymphocyte subsets (B/T/CD4+/CD8+/NK cells) in the peripheral
blood within 1 week prior to the operation. A body mass index (BMI) was dichotomized at 25 kg/m? and analyzed as
a categorical variable. Based on the results of the preoperative pelvic ultrasound performed at our hospital, endometrial
thickness can be graded as follows: 0-0.5 cm, Grade 0; >0.5cm, Grade 1.7 The reference ranges for serum total
triglyceride and cholesterol (CHOL) levels were 1-1.70 mmol/L and 0-5.20 mmol/L, respectively. The normal reference
ranges for serum tumor marker carbohydrate antigen 125 (CA125) was 0-35.00 U/mL. The upper limit of each

serological index was used as the threshold for statistical analyses.

Detection of Lymphocyte Subpopulations in Peripheral Blood
Two millilitres of fresh peripheral blood were obtained from patients with EEC and patients without cancer who had just
been admitted to hospital, and were stored in the EDTA blood collection tubes. The manipulation was referred to BD

operating instruction.

6154 s Journal of Inflammation Research 2022:15

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Su et al

Staining the Cells and Analyzing

1. For each patient sample, label a BD Trucount tube with the sample identification number.

2. Pipette 20 pL of BD Multitest 6-color TBNK reagent (BD Catalog No. 337166) into the bottom of the tube. Pipette
just above the stainless steel retainer of the BD Trucount tube. Do not touch the pellet.

3. Pipette 50 pL of well-mixed, anticoagulated whole blood into the bottom of the tube.

4. Cap the tube and vortex gently to mix. Incubate for 15 minutes in the dark at room temperature (20° to 25°C).

5. Add 450 pL of 1X BD FACS lysing solution to the tube. Use care to protect the tubes from direct light. Perform
the procedure at room temperature (20° to 25°C).

6. Cap the tube and vortex gently to mix. Incubate for 15 minutes in the dark at room temperature (20° to 25°C).

7. Samples were analyzed on the flow cytometer.

Statistical Analyses

All data were analyzed using SPSS version 25.0 and GraphPad Prism version 7.0. According to whether the data were
normal distribution or not, the continuous variables were represented by mean + standard deviation or median (inter-
quartile ranges) and analyzed via #-tests for normal distributed data and Mann—Whitney U for non-normally distributed
data. Categorical variables were expressed as percentages and compared using the Chi-squared test, Fisher’s exact
probability test, and binary logistic regression. We implemented univariate logistic analysis to evaluate the independent
risk factors for ECC. All variables with a two-sided P-value < 0.05 were included in the multivariate logistic regression,
with correlations estimated through odds ratios (ORs) and 95% confidence intervals (Cls). Receiver operating character-
istic (ROC) curves and the areas under the curve (AUCs) were implemented to obtain the cutoff value related to FIGO
staging of EEC. P-values < 0.05 were considered statistically significant.

Results
Baseline Characteristics in Patients with Endometrioid Endometrial Cancer and
Patients Without Cancer

The clinical characteristics of the study participants are shown in Table 1. The proportions of patients with overweight
BMI and who were postmenopausal were higher in the EEC group than in the non-cancer group. Compared with the
proportions in the non-cancer group, the proportions of patients with diabetes, hypertension, hyperlipidemia, and elevated
total cholesterol were higher in the EEC group. The proportions of patients with a thicker endometrium (> 0.5 cm) and
elevated serum CA125 levels were higher in the EEC group than in the non-cancer group. There were no significant
differences associated with age, number of pregnancies, or parturition between the two groups. In the univariate analysis,
BMI, menopausal status, diabetes, hypertension, endometrial thickness, serum triglyceride level, serum total cholesterol
levels, and serum CA125 levels were significantly associated with the risk of developing EEC. Multivariate logistic
regression analysis showed that menopausal status, endometrial thickness, CHOL, and high CA125 were independent
risk factors for EEC (Figure 1).

Characteristics of the Percentages and Absolute Counts of Peripheral Blood
Lymphocyte Subsets Between Patients with Endometrioid Endometrial Cancer and
Patients Without Cancer

In order to clarify the role of immune cells in EEC, we investigated the peripheral blood lymphocyte subsets’ percentages
between patients with EEC and patients without cancer. Interestingly, Table 2 and Figure 2 show that the percentages of CD4+
T cells in patients with EEC and patients without cancer were 39.90 (34.90—44.98) and 42.84 (37.10—47.41), respectively (P =
0.013). There were no significant differences in the percentages of B cells, T cells, CD8+ T cells, NK cells, and CD4/CD8 in
patients with EEC and patients without cancer. Next, we analyzed the absolute lymphocyte counts of 37 patients with EEC and
51 patients without cancer (Figure 3). The absolute counts of CD4+ T (P = 0.002) and T cells (P = 0.007) in patients with EEC
were lower than those in patients without cancer; however, there were no significant differences in the absolute counts of
B cells, CD8+ T cells, and NK cells, or the ratio of CD4+/CD8+. The results of percentages and absolute lymphocyte counts
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Table | Univariate Logistic Regression Analysis of the Onset of Endometrioid Endometrial Cancer in the Study

Population

Variables Num | No. of Cancer(%) | No. of Non-cancer(%) OR(95% CI) P value
Age

<40yr 55 10(8.3%) 45(15%) Reference —

240yr 366 111(91.7%) 255(85%) 1.959(0.953—4.026) 0.063
BMI(kg/m?)

<25 296 66(54.5%) 230(76.7%) Reference —

225 125 55(45.5%) 70(23.3%) 2.738(1.751-4.280) <0.001
Menopause

No 327 54(44.6%) 273(91.0%) Reference —

Yes 94 67(55.4%) 27(9.0%) 12.545(7.357-21.392) <0.001
Pregnancy

>3 239 76(62.8%) 163(54.3%) Reference —

<3 182 45(37.2%) 137(45.7%) 0.704(0.457-1.086) 0.112
Parity

<2 214 67(55.4%) 147(49.0%) Reference —

22 207 54(44.6%) 153(51.0%) 0.774(0.507-1.183) 0.237
History of diabetes

No 376 97(80.2%) 279(93.0%) Reference —

Yes 45 24(19.8%) 21(7.0%) 3.287(1.751-6.169) <0.001
History of hypertension

No 349 85(70.2%) 264(88.0%) Reference —

Yes 72 36(29.8%) 36(12.0%) 3.106(1.842-5.238) <0.001
Thickness of endometrium

<0.5cm 182 10(8.3%) 172(57.3%) Reference —

>0.5cm 239 111(91.7%) 128(42.7%) 14.916(7.509-29.630) <0.001
TG(mmol/L)

<1.70 341 79(65.3%) 262(87.3%) Reference —

>1.70 80 42(34.7%) 38(12.7%) 3.666(2.210-6.079) <0.001
CHOL(mmol/L)

<5.20 296 71(58.7%) 225(75.0%) Reference —

>5.20 125 50(41.3%) 75(25.0%) 2.113(1.352-3.301) 0.001
CAI125(U/mL)

<35.00 366 92(76.0%) 274(91.3%) Reference —

>35.00 55 29(24.0%) 26(8.7%) 3.322(1.861-5.931) <0.001

Notes: This analysis was on the basis of 42| patients for whom all risk factors included in univariate regression models were known. The parametric
P < 0.05 (in bold) was considered to be statistically significant.

Abbreviations: Num, Number; Cl; Confidence intervals; OR, Odds ratios; BMI, Body mass index; TG, Triglyceride; CHOL, Cholesterol; CAI25,
Carbohydrate antigen 125.

showed that lymphocyte proliferation in patients with EEC was significantly impaired. This suggests that the peripheral blood
CD4+ T cells play an important role in the occurrence of EC.

Analysis of the Percentages of Peripheral Blood Lymphocyte Subsets in Patients with

Different Clinicopathological Features

Figure 4 shows the differences of lymphocyte subsets in different FIGO stages, histologic tumor grades, DMI, LVSI, and
lymphatic metastasis in EEC. The proportion of NK cells in patients with EEC with III-IV stage, DMI>50%, LVSI (+) and
lymph node metastasis (+) was higher than that in FIGO I-II stage, DMI<50%, LVSI (-), and lymph node metastasis (-) (P <
0.05). However, we observed no difference in the percentages of B, T, CD4+ T, and CD8+ T cells, or the ratios of CD4+/CD8+
in FIGO stages, histologic tumor grades, DMI, LVSI, or lymphatic metastasis of EEC (P > 0.05).
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Characteristics OR(95%ClI) P value
Age 1.69(0.65-4.45) Ib—i 0.284
BMI(kg/m*)=25 1.56(0.81-3.00) Ibi 0.187
Menopause 13.92(6.59-29.41) : F——&————> <0.001
History of diabetes 1.09(0.44-2.68) +-! 0.858
History of hypertension 1.58(0.71-3.54) Ip-l 0.263
Thickness>0.5cm 23.64(9.85-56.77) : F—-=.— <0.001
TG(mmol/L)>1.70 2.02(0.99-4.16) :O-l 0.055
CHOL(mmol/L)>5.20 2.07(1.10-3.87) :IO-I 0.023
CA125(U/ml)>35.00 4.80(1.98-11.60) :I—Q—l 0.001
0 10 2

Figure | All the variables that showed significant correlation with EEC are candidate variables for multivariate regression analysis.
Abbreviations: OR, Odds ratios; Cl, Confidence intervals; BMI, Body mass index; TG, Triglyceride; CHOL, Cholesterol; CA125, Carbohydrate antigen 125; EEC,
Endometrioid endometrial cancer.

Role of NK Cells in Malignant Progression of Endometrioid Endometrial Cancer

To investigate the effect of immune cell subsets on patients with early (FIGO I and II) and advance stage (FIGO III and
IV) of EEC, univariate logistic regression analysis showed that there were no significant differences in the percentage of
immune cell subsets except NK cells between patients with early EEC (FIGO I and II) and patients with advanced stage
EEC (FIGO III and IV) (P = 0.004). Multivariate binary logistic regression analysis showed that CD4+ T and NK cells
were independent risk factors for FIGO staging in patients with EEC after adjusting for the confounding factors of age
and BMI (Figure 5). Therefore, we used the ROC curve to determine the critical value of NK cells in the FIGO stages of
EEC, and we calculated the cut-off value as 19.94% (Figure 6).

Discussion

The study focused on the changes of immune cell subsets in patients with EEC and explored the relationship between
immune cells and the FIGO staging in EEC patients. All the women included in the study were matched in age. At present,
the clinical significance levels of the percentages and absolute counts of lymphocyte subsets differ. The proportion, or

Table 2 Percentages and Absolute Counts of of Lymphocyte Subsets in Patients with Endometrioid Endometrial Cancer
and Patients Without Cancer

Variables Percentages of Lymphocyte Subsets P value Absolute Counts of Lymphocyte P value
Subsets
No. of cancer No. of Non-cancer No. of cancer No. of Non-cancer

Patients(n) 121 300 37 51
B 13.20(11.15-16.65) 14.06(10.93—18.14) 0.37 246(167-350) 260(215-377) 0.15
T 69.34(63.36-74.13) 69.99(63.99-74.50) 0.6l 1191(1059-1601) 1423(1251-1565) 0.0l
CD4+ 39.90(34.90-44.98) | 42.84(37.10-47.41) 0.0l 760(643-829) 853(764-986) <0.01
CD8+ 23.28(18.23-27.42) 21.95(18.55-26.78) 0.46 387(304-657) 446(385-554) 0.11
NK 13.63(8.68-19.88) 13.22(9.89-18.98) 0.56 196(169-258) 232(189-312) 0.11
CD4/CDS8 1.74(1.43-2.25) 1.89(1.49-2.46) 0.06 1.87(1.47-2.39) 1.87(1.49-2.41) 0.96

Notes: Data are shown as medians (interquartile ranges). P<0.05 indicates significant differences and was in bold.

Abbreviation: NK, Natural Killer cell.
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Figure 2 Analysis of the percentages of lymphocyte subsets in patients with EEC and patients without cancer (the study enrolled a total of 121 patients with EEC and 300
patients without cancer). The results showed that the percentage of CD4+ T cells in the EEC group was lower than that in the non-cancer group (*P <0.05). There were no
statistically significant differences in the percentages of B cells, T cells, CD8+ T cells, NK cells, and CD4/CD8 in patients with EEC and in patients without cancer ("*P>0.05).
*P <0.05 is considered significantly different.

Abbreviations: NS, Non significance; NK, Natural Killer cell; EEC, Endometrioid endometrial cancer.
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Figure 3 Analysis of the absolute counts of lymphocyte subsets in patients with EEC and patients without cancer (enrolled 37 patients with EEC and 51 patients without
cancer). The absolute counts of CD4+ Tand T cells in patients with EEC were lower than those in patients without cancer (*P <0.05); however, there were no significant
differences in the absolute counts of B cells, CD8+ T cells, and NK cells, or in the proportion of CD4/CD8 ("*P>0.05). *P <0.05 is considered significantly different.
Abbreviations: NS, Non significance; NK, Natural Killer cell; EEC, Endometrioid endometrial cancer.

composition of lymphocyte subsets, indicates the development and differentiation of lymphocytes, while the absolute
lymphocyte count shows the exact number of lymphocyte subsets in the peripheral blood, indicating the proliferation of
progenitor lymphoid cells. As we have shown, the percentage and absolute count of CD4+ T cells in patients with EEC were
lower than those in patients without cancer; however, the other lymphocyte percentages were normal. Xia et al also found
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Figure 4 Comparison of the percentages of lymphocyte subsets in patients with different FIGO stages, histologic tumor grades, myometrial invasion, LVSI, and lymphatic
metastasis in patients with EEC. The proportion of NK cells in patients with EEC with IlI-IV stage, DMI250%, LVSI (+) and lymph node metastasis (+) was higher than that in
FIGO Il stage, DMI<50%, LVSI (-), and lymph node metastasis (-) (*P < 0.05). *P <0.05 is considered significantly different.

Abbreviations: NK, Natural Killer cell; EEC, Endometrioid endometrial cancer; FIGO, International Federation of Gynecology and Obstetrics; LVSI, Lymphovascular space
invasion; DMI, Depth of myometrial invasion.

that the absolute number of CD3+CD4+ cells is an independent factor for predicting progression-free survival in patients
with non-small cell lung cancer.® To some extent, a decrease in CD4+ T cells in the peripheral blood may weaken the body’s
anti-tumor immunity and increase the risk of occurrence and development of cancer.

When T lymphocytes were inhibited, the proportion of NK cells increased significantly, indicating that the immune
response ability of NK cells was enhanced, which may be because cellular immune function promoted the proliferation
of NK cells. According to the FIGO staging system, patients with early EC (stages I and II) usually experience relatively
good results after surgery and adjuvant radiotherapy/chemotherapy.”'® In contrast, patients with advanced EC (FIGO III
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Figure 5 Risk factors for the identification of EEC in different FIGO stage were analyzed via multivariate binary logistic regression. The percentages of CD4+ Tand NK cells
were independent risk factors for FIGO staging in patients with EEC. OR value were adjusted for age and BMI. P<0.05 indicates significant differences.

Abbreviations: NK, Natural Killer cell; EEC, Endometrioid endometrial cancer; OR, Odds ratios; Cl, Confidence intervals; FIGO, International Federation of Gynecology
and Obstetrics; BMI, Body mass index.
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Figure 6 ROC curve analysis of NK% between patients with early (FIGO | and Il) and advance stage (FIGO Ill and IV) of endometrioid endometrial cancer.
Abbreviations: ROC, Receiver operating characteristic; AUC, Areas under the curve; NK, Natural Killer cell; FIGO, International Federation of Gynecology and
Obstetrics.

and IV) have metastasis to ovaries, lymph nodes, and other parts of the body."' Even with multi-dimensional and high-
intensity treatment, it is easy to relapse, and the overall survival is low.'? In this study, we found that NK cells have an
advantage in distinguishing FIGO stages of EEC. Calculating the cutoff value of NK cells may help clinicians identify
the disease state. However, there are still many controversies about the role of NK cells in different tumor types.
Lorenzo-Herrero et al reported that increased NK cell infiltration is a good prognostic factor for prostate, gastric, and
esophageal cancers.'> In contrast, some studies have reported a negative correlation between tumor infiltrating
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lymphocytes, including NK cells and advanced cancer.'*'> This may be related to the different expression of NK cell
subsets and their functional molecules (cytotoxicity, regulation, and tolerance) in tumor patients under different
clinicopathological conditions, or the imbalance in the expression of activated or inhibitory receptors in NK cells,
resulting in the decrease of NK cell cytotoxicity.'® As the results showed that patients with EEC may be in a state of
immune imbalance, which is mainly due to the dysregulation of NK cells. In the future, the classification of NK cell
subsets in EC patients can be further clarified, which may have implications for immunotherapy based on tumor NK
cells.

Immune function is closely related to the occurrence and development of tumors, the efficacy of treatments, and the
survival rate of patients. High expression of CD4+ T tumor-infiltrating immune cells is associated with a better survival
prognosis and a longer treatment-free interval,'” and CD4+ helper T cells may be an effective target for improving
survivorship (by regulating chemotherapy sensitivity).'® Thus, these study findings provide medical guidance for EC
immunotherapy. The percentages and absolute counts of CD4+ T cells in patients with EEC are low, indicating that the
immune function of the patients is impaired. The decrease of CD4+T cells did not significantly affect the FIGO stage of
EEC, but after adjusting the confounding factors of age and BMI, this decrease played a potential role in promoting the
malignant progression of EEC. This finding should be verified in further populations before fully recognizing the
influence of CD4+ T cells on the malignant progress of EEC.

Damage to the immune system can promote tumor immune escape, which in turn leads to tumor progression.'® David
et al reported the long-term follow-up results of pembrolizumab for second-line treatment of microsatellite instability
(MSI-H)/mismatch repair defect (IMMR) in patients with advanced EC, which showed the long-term survival benefits of
immunotherapy.”® Therefore, during clinical treatment, attention should be paid to the immune status of patients, as the
improvement of immune function can enhance anti-tumor ability. Low immune function is a key factor in the recurrence
and metastasis of malignant tumors. Through the detection of lymphocyte subsets, especially CD4+ T and NK cells, the
immune status of patients in the population can be identified early, which can help patients regulate their immunity and
enhance immune function.

Currently, the mechanisms of occurrence and development of EC remain unclear. Multivariate logistic regression
analysis revealed that menopausal status, endometrial thickness, CHOL, and high CA125 were independent risk factors
for the onset of EEC. These findings concur with the findings of previous research.”' >* For example, Smith-Bindman
et al observed a cancer risk of approximately 7.3% in postmenopausal women with abnormal vaginal bleeding and an
endometrial thickness > 5 mm (if the endometrial thickness was < 5 mm, the risk of cancer was < 0.07%).” Our results
further confirmed the correlation between endometrial thickness and EC. Thus, the diagnostic value of endometrial
thickness in the detection of EC cannot be ignored and should be elucidated in future studies. The association between
lipid metabolism disorders and the occurrence of EC has also attracted attention in recent years. Some studies have
demonstrated that serum cholesterol levels and lipid metabolism disorders are correlated with the occurrence of EC.?
High total cholesterol level was also an independent risk factor for EC in this study. Future studies should explore the
pathogenic mechanism mediating this association. The prognosis of cancer patients is based not only on tumor-related
factors, but also on the activation of the host’s systemic immune cells.”® It is necessary to expand the number of clinical
observations and further clarify the differences in lymphocyte subsets in patients with EEC. Therefore, in this study, we
emphasized the need to detect lymphocyte subsets at the clinic, which will help clinicians to understand the changes in
patients’ immune function, analyze the clinical situation, and predict curative effects on patients.

Monitoring the changes of immune cell subsets in peripheral blood is an effective strategy for optimizing tumor
immunotherapy, and peripheral blood sampling is easy to obtain, minimally invasive, and repeatable. These character-
istics can make up for the inherent limitation of tissue-based immune biomarkers during tumor immunotherapy.
Limitations of this study include insufficient generalizability owing to the single-center nature of the study and the
homogenous study population, as well as potential biases standard within epidemiologic investigations. Thus, it is
necessary to verify our results in larger, highly powered multi-center studies. We need to confirm our findings within
a larger study sample with more detailed prospective clinical data in order to clarify the associations between peripheral

blood lymphocytes and the occurrence and progression of EC.
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Conclusion

The CD4+ T cells of patients with EEC decreased significantly compared to those in patients without cancer, indicating
that the immune function of patients was impaired. The NK% in patients with EEC was higher than 19.94%, which is
related to advanced EEC and likely to be a potential predictive factor for FIGO staging in patients with EEC. By paying
attention to the balance between patients’ immune cells’ composition, we may be able to better evaluate patients’
prognoses and improve their treatment plans.
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