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Abstract: Objective: To evaluate the diagnostic value of the expression of the neutrophil-to-lymphocyte ratio (NLR), 
lymphocyte-to-monocyte ratio (LMR), and platelet-to-lymphocyte ratio (PLR) in distinguishing endometrial cancer 
from benign uterine lesions. Methods: In this retrospective analysis, clinical data were collected from 112 patients 
treated at Hengshui People’s Hospital (Harrison International Peace Hospital) between January 2022 and Decem-
ber 2023. The cohort comprised 56 patients diagnosed with endometrial cancer and 56 patients with benign uter-
ine lesions, matched 1:1. Demographic details, comorbidities, and serological parameters - including WBC, RBC, 
Hb, MPV, neutrophil, lymphocyte, monocyte, and platelet counts - were recorded. NLR, LMR, and PLR values were 
subsequently calculated. Results: Significant serological differences were observed between the endometrial can-
cer and benign lesion groups, including NLR (4.25 ± 1.23 vs. 2.18 ± 0.95, P < 0.001), LMR (3.12 ± 0.98 vs. 5.08 ± 
1.75, P < 0.001), and PLR (201.23 ± 45.66 vs. 150.27 ± 30.45, P < 0.001). Correlation analysis indicated a strong 
association between endometrial cancer and NLR (r = 0.689, P < 0.001), LMR (r = -0.572, P < 0.001), and PLR (r = 
0.552, P < 0.001). ROC analysis demonstrated that NLR (AUC = 0.91) offered superior diagnostic value relative to 
LMR (AUC = 0.841) and PLR (AUC = 0.83). Logistic regression identified significant associations for NLR ≥ 3.4 (OR = 
69.173, P < 0.001), LMR ≥ 4.055 (OR = 0.048, P < 0.001), and PLR ≥ 150.445 (OR = 18.134, P = 0.002). DeLong’s 
test revealed no significant differences in diagnostic performance among the ratios (NLR vs. LMR, P = 0.149; NLR 
vs. PLR, P = 0.08; LMR vs. PLR, P = 0.842). Conclusion: NLR, LMR, and PLR are valuable hematological markers 
for diagnosing endometrial cancer, with NLR demonstrating the highest sensitivity and specificity. These findings 
support the inclusion of these serological parameters in routine diagnostic protocols to enhance the accurate iden-
tification of endometrial cancer.
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Introduction

Endometrial cancer (EC) is one of the most 
prevalent gynecological malignancies world-
wide, with rising numbers in both developed 
and developing regions. According to the In- 
ternational Agency for Research on Cancer 
(IARC), approximately 417,000 new cases of 
endometrial cancer were recorded globally in 
2020, making it the sixth most common cancer 
among women [1, 2]. Notably, around 97,000 
deaths were attributed to the disease, under-
scoring its considerable clinical and public 
health impact [3, 4].

Despite advances in diagnostic and therapeu- 
tic methods, early detection and accurate prog-

nostication of endometrial cancer remain chal-
lenging [5]. Traditional diagnostic approaches, 
such as imaging and histopathology, although 
effective, are invasive, costly, and often inac-
cessible, particularly in resource-limited set-
tings [6-8]. Identifying reliable, non-invasive 
biomarkers for early diagnosis, prognosis, and 
monitoring treatment response is therefore 
crucial.

Recent studies indicate a significant role for 
systemic inflammatory responses in cancer de- 
velopment and progression [9, 10]. Chronic 
inflammation, mediated through diverse cellu-
lar and molecular mechanisms, is increasingly 
recognized as a cancer hallmark [11-13]. In this 
context, inflammatory biomarkers from routine 
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blood tests are promising due to their cost-
effectiveness, accessibility, and ease of mea-
surement in clinical settings. Among these, the 
neutrophil-to-lymphocyte ratio (NLR), lympho-
cyte-to-monocyte ratio (LMR), and platelet-to-
lymphocyte ratio (PLR) have shown prognostic 
and predictive value in various cancers, includ-
ing colorectal, lung, breast, and ovarian can-
cers [14-16].

NLR, LMR, and PLR represent composite mar- 
kers of systemic inflammation and immune 
response, reflecting the complex interaction 
between host immunity and the tumor microen-
vironment [17, 18]. Elevated NLR, indicative of 
heightened inflammation and immunosuppres-
sion, has been associated with poor outcomes 
in cancer patients [19, 20]. Conversely, high 
LMR, suggesting an effective anti-tumor im- 
mune response, has been linked to better prog-
nosis [21, 22]. Similarly, increased PLR, reflect-
ing platelet activation and release of pro-tum- 
origenic factors, is implicated in cancer pro- 
gression and metastasis [23]. However, the 
diagnostic and prognostic utility of these hema-
tological ratios in endometrial cancer is rela-
tively underexplored [24-26], with existing stud-
ies presenting inconsistent findings that high- 
light the need for further research [27-29].

Several studies emphasize the association be- 
tween inflammatory markers and cancer prog-
nosis. For example, Muangto et al. [30] report-
ed that elevated NLR is linked to poor overall 
survival in endometrial cancer, supporting its 
role as a prognostic marker. However, the roles 
of LMR and PLR remain debated. Research by 
Eo et al. [31] showed a significant correlation 
between low LMR and disease progression in 
endometrial cancer, whereas Dong et al. [32] 
reported no significant prognostic value for 
LMR, indicating variability in its predictive utili-
ty. Similarly, while some studies link elevated 
PLR with aggressive tumor behavior and poor 
prognosis, such as findings by Ural et al. [33], 
opposing results have been reported by Xiong 
et al. [34], who found no significant correlation 
in their cohort.

This study aims to elucidate the significance of 
NLR, LMR, and PLR in endometrial cancer by 
assessing their expression in peripheral blood 
and examining their diagnostic and prognostic 
value. To our knowledge, this is the first com-
prehensive study conducted in a Chinese  

population to systematically investigate these 
inflammatory biomarkers in endometrial can-
cer, addressing a crucial gap in the literature.

Materials and methods

Patients

This study retrospectively analyzed clinical data 
from 112 patients who received initial treat-
ment at the Department of Gynecology, Heng- 
shui People’s Hospital (Harrison International 
Peace Hospital), between January 2022 and 
December 2023. Among these, 56 patients 
were diagnosed with endometrial cancer th- 
rough pathological examination, and 56 pa- 
tients were diagnosed with benign uterine 
lesions, confirmed by imaging examinations 
and consistent with diagnostic criteria outlin- 
ed in “Obstetrics and Gynecology”. This study 
received approval from the Ethics Committee 
of Hengshui People’s Hospital (Harrison In- 
ternational Peace Hospital).

Inclusion criteria: Patients in the endometrial 
cancer group met the International Federation 
of Gynecology and Obstetrics (FIGO) diagnostic 
criteria for endometrial cancer and were con-
firmed through surgical pathology. Patients in 
the benign uterine lesion group met the diag-
nostic criteria for benign uterine lesions as 
specified in “Obstetrics and Gynecology” and 
were confirmed via imaging examinations. Ad- 
ditional criteria included complete clinical data 
and no history of hormone treatment within the 
past 6 months.

Exclusion criteria: Patients with a history of 
tumors, organ dysfunction, severe fluid imbal-
ance or metabolic disturbances, prior treat-
ment before hospitalization, mental or consci- 
ousness disorders affecting normal communi-
cation, severe infectious diseases, or autoim-
mune diseases were excluded.

Sample size estimation

Sample size was estimated using G*Power ver-
sion 3.1.9.7 with the “Means: Difference be- 
tween two independent means (two groups)” 
option, based on t-tests for post hoc analysis. 
The analysis was two-tailed with an effect size 
of d = 0.6 and an alpha error probability (α) of 
0.05. Given the sample sizes of each group, the 
calculated power (1 - β error probability) was 
0.882. Typically, a minimum power of 0.80 
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(80%) is acceptable, indicating an 80% proba-
bility of correctly rejecting a false null hypothe-
sis. With a power of 0.882, this study exceeds 
this benchmark, suggesting a strong likelihood 
of detecting a true effect if present.

Data collection

Patient medical records were accessed via the 
hospital information system. General informa-
tion included age, smoking history, alcohol in- 
take, comorbidities (e.g., hypertension, diabe-
tes), family history of cancer, weight status, 
number of deliveries, and marital status.

Serological parameters included white blood 
cell (WBC) count, red blood cell (RBC) count, 
hemoglobin (Hb) level, mean platelet volume 
(MPV), neutrophil count, lymphocyte count, mo- 
nocyte count, platelet count, and calculated 
values for NLR, LMR, and PLR. Four milliliters of 
fasting venous blood were drawn from each 
patient in the morning, allowed to stand for 2 
hours, then centrifuged at 3000 rpm for 10 
minutes. The serum supernatant was stored at 
-20°C. NLR, LMR, and PLR values were mea-
sured with an automated blood cell analyzer 
(Sysmex Corporation, XT-4000i).

Statistical analysis

Data were analyzed using SPSS 25.0 statis- 
tical software. Categorical data were expressed 
as n (%), while normally distributed continuous 
data (Table S1) were presented as mean ± 
standard deviation (mean ± standard devia-
tion) and analyzed with t-tests. Spearman’s cor-
relation analysis was used to assess correla-
tions. Variables showing statistically significant 
differences between groups were included in a 
binary logistic regression analysis, with endo-
metrial cancer as the outcome variable and the 
identified factors as predictor variables.

Results

Comparison of general information

Comparison of general and demographic char-
acteristics between the Endometrial Cancer 
and Benign Uterine Lesions groups revealed  
no statistically significant differences in age 
(58.52 ± 5.24 vs. 59.81 ± 4.75, P = 0.176), 
smoking history (5.92 ± 1.24 vs. 6.24 ± 1.55, P 
= 0.225), or alcohol intake (5.95 ± 1.53 vs. 
6.03 ± 1.85, P = 0.812) (Table 1). There were 

also no significant differences in comorbidities 
such as hypertension (P = 1.000) and diabetes 
(P = 1.000), family history of cancer (P = 1.000), 
weight status (P = 0.515), number of deliveries 
(P = 0.398), or marital status (P = 0.994), in- 
dicating comparable baseline characteristics 
between the two groups.

Comparison of serological detection

Serological comparisons between the Endo- 
metrial Cancer and Benign Uterine Lesions gr- 
oups showed no statistically significant differ-
ences in WBC count (8.21 ± 2.81 vs. 7.65 ± 
2.61, P = 0.278), RBC count (4.25 ± 0.45 vs. 
4.35 ± 0.41, P = 0.225), Hb (12.59 ± 1.86 vs. 
13.21 ± 2.04, P = 0.096), MPV (9.77 ± 1.22 vs. 
9.33 ± 1.53, P = 0.099), neutrophil count (4.38 
± 1.15 vs. 3.98 ± 1.02, P = 0.057), lymphocyte 
count (1.97 ± 0.88 vs. 2.25 ± 0.69, P = 0.071), 
monocyte count (0.6 ± 0.2 vs. 0.54 ± 0.14, P = 
0.1), and platelet count (280.04 ± 35.87 vs. 
269.33 ± 31.42, P = 0.096) (Table 2).

However, significant differences were observed 
in NLR (4.25 ± 1.23 vs. 2.18 ± 0.95, P < 0.001), 
LMR (3.12 ± 0.98 vs. 5.08 ± 1.75, P < 0.001), 
and PLR (201.23 ± 45.66 vs. 150.27 ± 30.45, 
P < 0.001), indicating notable differences  
in these inflammatory markers between the 
groups.

Comparison of correlation analysis

Correlation analysis between serum biomark-
ers and endometrial cancer revealed signifi- 
cant associations (Figure 1). NLR showed a 
strong positive correlation with endometrial 
cancer (r = 0.689, P < 0.001), while the LMR 
exhibited a moderate negative correlation (r = 
-0.572, P < 0.001). Additionally, PLR demon-
strated a moderate positive correlation (r = 
0.552, P < 0.001), suggesting a potential rela-
tionship between these biomarkers and the 
risk of endometrial cancer. These findings 
underscore the potential of these serum bio-
markers as indicators for endometrial cancer, 
warranting further investigation.

ROC and DCA analysis

Among the hematological parameters, the NLR, 
LMR, and PLR demonstrated varying diagnostic 
performances for endometrial cancer (Figure 
2). The optimal threshold for NLR was 3.4, with 
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a sensitivity of 0.75 and specificity of 0.946. 
NLR had an area under the curve (AUC) of 0.91 
and a Youden index of 0.696, indicating it as a 
highly reliable marker. LMR, with a threshold of 
4.055, showed higher sensitivity (0.893) but 
lower specificity (0.696), yielding an AUC of 
0.841 and a Youden index of 0.589. The PLR, 
with a threshold of 150.445, achieved the high-
est sensitivity at 0.929 but had the lowest 
specificity among the ratios at 0.589, resulting 
in an AUC of 0.83 and a Youden index of 0.518. 

The DCA plot further confirmed these findings. 
These results suggest that while all three ratios 
are useful, NLR offers the greatest combined 
sensitivity and specificity for diagnosing endo-
metrial cancer.

Delong analysis of influencing factors

The DeLong analysis (Table 3) compared the 
diagnostic accuracy of the NLR, LMR, and PLR 
for endometrial cancer. Results indicated no 

Table 1. General information and demographic characteristics of patients
Parameter Benign Uterine Lesions (n = 56) Endometrial Cancer (n = 56) t/x2 P
Age (years) 59.81 ± 4.75 58.52 ± 5.24 1.361 0.176
    Smoking history (pack-years) 6.24 ± 1.55 5.92 ± 1.24 1.221 0.225
    Alcohol intake (g/week) 6.03 ± 1.85 5.95 ± 1.53 0.239 0.812
Comorbidities (%)
    -Hypertension 12 (21.43%) 11 (19.64%) 0.000 1.000
    -Diabetes 10 (17.86%) 9 (16.07%) 0.000 1.000
    Family history of cancer 11 (19.64%) 12 (21.43%) 0.000 1.000
Weight status [n (%)] 1.329 0.515
    -Normal 45 (80.36%) 41 (73.21%)
    -Overweight 6 (10.71%) 6 (10.71%)
    -Underweight 5 (8.93%) 9 (16.07%)
Deliveries Number 0.714 0.398
    < 2 38 (67.86%) 43 (76.79%)
    ≥ 2 18 (32.14%) 13 (23.21%)
Marital Status 0.234 0.994
    -Unmarried 16 (28.57%) 17 (30.36%)
    -Married 23 (41.07%) 22 (39.29%)
    -Divorced 5 (8.93%) 6 (10.71%)
    -Bereave 6 (10.71%) 5 (8.93%)
    -Other 6 (10.71%) 6 (10.71%)

Table 2. Comparison of serological detection between the two groups
Parameter Benign Uterine Lesions (n = 56) Endometrial Cancer (n = 56) t P
WBC count 7.65 ± 2.61 8.21 ± 2.81 1.091 0.278
RBC count 4.35 ± 0.41 4.25 ± 0.45 1.221 0.225
Hb 13.21 ± 2.04 12.59 ± 1.86 1.677 0.096
MPV 9.33 ± 1.53 9.77 ± 1.22 1.665 0.099
NLR 2.18 ± 0.95 4.25 ± 1.23 9.982 P < 0.001
LMR 5.08 ± 1.75 3.12 ± 0.98 7.323 P < 0.001
PLR 150.27 ± 30.45 201.23 ± 45.66 6.948 P < 0.001
Neutrophil 3.98 ± 1.02 4.38 ± 1.15 1.927 0.057
Lymphocyte 2.25 ± 0.69 1.97 ± 0.88 1.822 0.071
Monocyte 0.54 ± 0.14 0.60 ± 0.20 1.659 0.100
Platelet 269.33 ± 31.42 280.04 ± 35.87 1.680 0.096
Note: WBC: white blood cell count; RBC: red blood cell; Hb: hemoglobin; MPV: mean platelet volume; NLR: neutrophil-lympho-
cyte ratio; LMR: lymphocyte-monocyte ratio; PLR: platelet-lymphocyte ratio.
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significant difference between these parame-
ters: the comparison between NLR and LMR 
yielded a P-value of 0.149, while the compari-
son between NLR and PLR returned a P-value 

of 0.08. Additionally, the comparison between 
LMR and PLR produced a P-value of 0.842, 
reinforcing the lack of significant difference in 
their diagnostic performance. These findings 
suggest that, although each hematological 
parameter offers diagnostic value, their com-
parative effectiveness is not significantly di- 
fferent.

Regression analysis of influencing factors

Regression analysis (Table 4) revealed signifi-
cant associations between the NLR, LMR, and 
PLR and endometrial cancer. Univariate analy-

Figure 1. Correlation analysis between serum biomarkers and endometrial cancer. A: Neutrophil-lymphocyte ratio; 
B: Lymphocyte-monocyte ratio; C: Platelet-lymphocyte ratio.

Figure 2. ROC and DCA analysis. A: ROC analysis of neutrophil-lymphocyte ratio; B: ROC analysis of lymphocyte-
monocyte ratio; C: ROC analysis of platelet-lymphocyte ratio; D: DCA analysis of neutrophil-lymphocyte ratio; E: DCA 
analysis of lymphocyte-monocyte ratio; F: DCA analysis of platelet-lymphocyte ratio.

Table 3. Delong analysis of influencing factors
NLR LMR PLR

NLR / 0.149 0.080
LMR 0.149 / 0.842
PLR 0.080 0.842 /
Note: NLR: neutrophil-lymphocyte ratio; LMR: lymphocyte-
monocyte ratio; PLR: platelet-lymphocyte ratio.
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sis showed that NLR ≥ 3.4 (OR, 53.000; 95% 
CI, 16.342-242.624; P < 0.001), LMR ≥ 4.055 
(OR, 0.052; 95% CI, 0.017-0.137; P < 0.001), 
and PLR ≥ 150.445 (OR, 18.652; 95% CI, 
6.519-68.115; P < 0.001) were all statistica- 
lly significant. Multivariate analysis confirmed 
these associations, with NLR ≥ 3.4 (OR, 69.173; 
95% CI, 9.866-484.999; P < 0.001), LMR ≥ 
4.055 (OR, 0.048; 95% CI, 0.009-0.261; P < 
0.001), and PLR ≥ 150.445 (OR, 18.134; 95% 
CI, 2.898-113.483; P = 0.002) all remaining 
significant. These results highlight the clinical 
relevance of these hematological markers in 
the assessment and management of endome-
trial cancer.

Discussion

This study investigated NLR, LMR, and PLR in 
peripheral blood as potential biomarkers to  
differentiate endometrial cancer from benign 
uterine lesions. The significant findings not only 
underscore their diagnostic value but also offer 
insights into the biological mechanisms under-
lying these associations.

The elevated NLR observed in endometrial can-
cer patients points to an enhanced inflamma-
tory response [35, 36]. Neutrophils release a 
range of cytokines, chemokines, and enzymes, 
establishing a microenvironment conducive to 
tumor growth [37]. They generate reactive oxy-
gen species (ROS) and nitrogen intermediates, 
which can induce DNA damage in both tumor 
and surrounding stromal cells, thereby promot-
ing tumor progression through mutagenic pro-
cesses [38, 39].

Neutrophils also interact with circulating tumor 
cells (CTCs), supporting metastatic develop-
ment [40]. This interaction is facilitated by neu-

trophil extracellular traps (NETs), which capture 
CTCs and shield them from immune surveil-
lance [41]. Furthermore, neutrophils produce 
arginase and ROS, which can suppress lympho-
cyte function, thus contributing to an immuno-
suppressive tumor microenvironment [42]. This 
may partly explain the elevated NLR in cancer 
patients, reflecting an imbalance that favors  
a pro-tumorigenic state over an effective anti-
tumor immune response [43].

Conversely, lymphopenia observed in cancer 
patients can be attributed to the immunosup-
pressive nature of the tumor microenvironment 
[44]. Tumors secrete various suppressive fac-
tors, such as transforming growth factor-beta 
(TGF-β) and interleukin-10 (IL-10), which inhibit 
lymphocyte proliferation and function [45]. A 
reduction in lymphocyte count weakens the 
adaptive immune system’s capacity to recog-
nize and attack tumor cells, further tipping the 
balance toward tumor progression [46].

These findings align with those of Dong et al. 
[32], who reported elevated NLR levels in endo-
metrial cancer patients associated with poorer 
overall survival outcomes. This evidence high-
lights the role of systemic inflammatory res- 
ponses in cancer biology, supporting the hy- 
pothesis that NLR may function as a universal 
biomarker across various cancer types.

The elevated PLR observed in endometrial can-
cer patients indicates increased platelet activi-
ty, which plays a critical role in tumor biology 
[47]. Platelets facilitate tumor cell survival and 
dissemination [36], forming aggregates with 
circulating tumor cells (CTCs) that protect them 
from immune-mediated destruction and aid 
their survival in the bloodstream [48]. This in- 
teraction is crucial for metastasis, as it helps 

Table 4. Regression analysis of influencing factors
Coefficient Std. Error Wald P Value OR

Univariate
    NLR ≥ 3.400 3.970 0.669 5.935 < 0.001 53.000 (16.342-242.624)
    LMR ≥ 4.055 -2.951 0.521 5.667 < 0.001 0.052 (0.017-0.137)
    PLR ≥ 150.445 2.926 0.586 4.996 < 0.001 18.652 (6.519-68.115)
Multivariate
    NLR ≥ 3.400 4.237 0.994 4.264 < 0.001 69.173 (9.866-484.999)
    LMR ≥ 4.055 -3.028 0.859 -3.525 < 0.001 0.048 (0.009-0.261)
    PLR ≥ 150.445 2.898 0.936 3.097 0.002 18.134 (2.898-113.483)
Note: NLR: neutrophil-lymphocyte ratio; LMR: lymphocyte-monocyte ratio; PLR: platelet-lymphocyte ratio.
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tumor cells anchor in distant tissues, establish-
ing secondary growth sites [49].

Platelets are also reservoirs of growth factors, 
such as vascular endothelial growth factor and 
platelet-derived growth factor [50]. These fac-
tors are released into the tumor microenviron-
ment, promoting angiogenesis and supporting 
the tumor’s blood supply, fueling growth and 
metastatic potential [51]. Furthermore, platelet 
interactions with the coagulation system con-
tribute to a hypercoagulable state often obser- 
ved in cancer patients, linked to poorer progno-
sis and increased metastasis [52].

The prognostic implications of PLR have been 
validated in numerous studies. Song et al. [53] 
reported that elevated PLR levels are associat-
ed with advanced disease stages and predict a 
more aggressive cancer phenotype. Similarly, a 
study by Ni et al. [54] established a strong link 
between high PLR and poor clinical outcomes, 
suggesting that platelets not only facilitate can-
cer progression but also serve as key modula-
tors within the tumor microenvironment, cor-
roborating our findings in endometrial cancer.

The significant reduction in LMR in the endo- 
metrial cancer group deserves attention [55]. 
Monocytes serve as precursors to tumor-asso-
ciated macrophages (TAMs), a prominent com-
ponent of the tumor microenvironment that 
promotes tumor growth, invasion, and meta- 
stasis [55]. Influenced by tumor-derived sig-
nals, TAMs often polarize towards an M2 phe-
notype associated with immunosuppression 
and tissue remodeling that supports tumor  
progression [36].

Monocytes and TAMs release factors such as 
matrix metalloproteinases (MMPs) and cyto-
kines (e.g., IL-10, TGF-β), which promote extra-
cellular matrix degradation and facilitate me- 
tastasis [55]. Elevated monocyte counts in 
peripheral blood reflect increased recruitment 
of these cells to the tumor site, where they 
enhance tumor-supportive processes, result- 
ing in a lower LMR [56]. This decreased LMR 
signifies a higher tumor burden and a more 
aggressive disease course characterized by 
substantial monocyte involvement [52].

The interrelationship among hematological ra- 
tios - NLR, PLR, and LMR - and cancer under-
scores the intricate interplay of inflammation, 

immunity, and tumor biology [52]. The systemic 
inflammation indicated by elevated NLR and 
PLR, along with the immunosuppressive envi-
ronment reflected by a reduced LMR, highlights 
the multifaceted nature of cancer progression 
[52]. Elevated neutrophils and platelets charac-
terize a chronic inflammatory response, while 
reduced lymphocytes and increased mono-
cytes indicate a weakened adaptive and innate 
immune response, providing a snapshot of the 
body’s reaction to the tumor presence [56].

From a clinical perspective, these findings are 
significant. Elevated NLR and PLR and lower 
LMR can serve as accessible, cost-effective 
biomarkers for the early detection, risk stratifi-
cation, and prognostic evaluation of endome-
trial cancer. Given their simplicity, these mark-
ers could be easily integrated into routine clin- 
ical practice, supplementing traditional diag-
nostic tools with valuable additional inform- 
ation.

However, further investigation is needed to elu-
cidate the pathophysiological mechanisms un- 
derlying these associations. Future research 
should aim to clarify the molecular pathways 
through which neutrophils, platelets, and mo- 
nocytes contribute to tumorigenesis and ex- 
plore how modulating these ratios might offer 
therapeutic benefits. Additionally, larger pro-
spective studies are essential to validate these 
findings across diverse populations and clinical 
settings.

This study has several limitations. As a retro-
spective analysis, it is inherently subject to 
selection bias, particularly regarding patient 
record selection and the availability of compre-
hensive clinical data. Relying on pre-existing 
hospital records may also introduce inconsis-
tencies and potential inaccuracies. Further- 
more, the sample size, although meaningful, is 
relatively small and may not fully represent the 
broader population, limiting the generalizability 
of the findings. The lack of longitudinal follow-
up also restricts conclusions about the tempo-
ral relationship between hematological mark-
ers and disease progression.

In conclusion, the diagnostic value of NLR, PLR, 
and LMR in distinguishing endometrial cancer 
from benign uterine lesions reflects their roles 
in tumor biology. Elevated NLR and PLR indi-
cate a heightened inflammatory and immuno-



Biomarkers in endometrial cancer

6696 Am J Transl Res 2024;16(11):6689-6698

suppressive state, while decreased LMR sug-
gests monocyte activity involvement in the 
tumor microenvironment. These markers offer 
insights into tumor-associated immune and 
inflammatory responses and hold promise as 
practical tools for improving endometrial can-
cer management.
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Table S1. Normality verification
Benign Uterine Lesions Endometrial Cancer

Kolmogorov-Smirnov  
test P Shapiro-Wilk P Kolmogorov-Smirnov  

test P Shapiro-Wilk P

Age (years) 0.705 0.264 0.850 0.878
BMI (kg/m2) 0.851 0.214 0.996 0.756
Smoking history (pack-years) 0.915 0.450 0.678 0.243
Alcohol intake (g/week) 0.769 0.478 0.664 0.452
WBC count 0.986 0.764 0.748 0.137
RBC count 0.992 0.736 0.971 0.602
Hb 0.872 0.815 0.849 0.633
MPV 0.912 0.067 0.837 0.369
NLR 0.824 0.566 0.835 0.257
LMR 0.991 0.868 0.479 0.126
PLR 0.939 0.484 0.983 0.650
Neutrophil 0.976 0.822 0.956 0.115
Lymphocyte 0.624 0.113 0.904 0.773
Monocyte 0.924 0.500 0.736 0.061
Platelet 0.582 0.158 1.000 0.993
Note: WBC: white blood cell count; RBC: red blood cell; Hb: hemoglobin; MPV: mean platelet volume; NLR: neutrophil-lympho-
cyte ratio; LMR: lymphocyte-monocyte ratio; PLR: platelet-lymphocyte ratio.


