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Abstract

Objective: Evaluate the prognostic value of monocyte-lymphocyte ratio (MLR) in patients with stage |
endometrial cancer.

Method: Data from 225 patients with stage | endometrioid endometrial cancer who underwent surgical
resection between January 2010 and December 2020 were reviewed. The receiver operating
characteristic (ROC) curves were generated for the neutrophil-lymphocyte ratio, platelet-lymphocyte
ratio, and MLR. Optimal cut-off values were determined as the points at which the Youden index
(sensitivity + specificity - 1) was maximal. Based on the results of the ROC curve analysis, the patients
were grouped into high MLR and low MLR groups. Recurrence rate, and disease-free survival were
compared between the two groups. The prognostic factors were investigated using univariate and
multivariate Cox proportional hazards model.

Results: The optimal cut-off value of MLR was 0.220 (AUC, 0.835; p < 0.001). Significantly more patients
in the high MLR group experienced recurrence (20.3% vs. 1.9%, p < 0.0001). In multivariate analysis,
grade, depth of myometrial invasion, adjuvant RT, and high MLR were independent prognostic factors for
disease-free survival.

Conclusion: Elevated MLR was significantly associated poor clinical outcomes in patients with stage |

endometrioid endometrial cancer. Our findings suggest that MLR may be clinically reliable and useful as an
independent prognostic marker for patients with stage | endometrioid endometrial cancer.
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Introduction

Endometrial cancer (EC) is the most common
gynecologic cancer affecting women in developed
countries [1]. Approximately 65,950 new cases and
12,550 deaths related to EC are expected to occur in
the United States in 2022 [2].

About 70% of patients with endometrioid EC
were diagnosed with stage I disease, and 5-year
survival rate was nearly 90% [2]. The primary
standard treatment for stage I endometrioid EC is
surgery. After surgery, adjuvant treatment is recom-
mended based on the patient’s adverse risk factors [3].
Traditional prognostic factors for EC include initial
stage, grade, histologic subtype, age at diagnosis,

tumor size, and lymphovascular space invasion
(LVSI) [4-6]. However, since stage | endometrioid EC
has an excellent prognosis with a low rate of
recurrence, these conventional risk factors are not
sufficiently accurate to predict survival outcomes. A
small but substantial number of patients with stage I
endometrioid EC experience recurrence of disease
and poor survival [7]. Thus, novel approaches for
pre-treatment assessment to identify probable
recurrence are crucial.

Peripheral blood cells, including neutrophils,
lymphocytes, and monocytes, are biomarkers of
tumor immunity and can reflect the cancer-related
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inflammatory microenvironment [8]. Earlier studies
have reported that systemic inflammatory responses
play important roles in carcinogenesis, progression,
and prognosis [9-11]. The neutrophil-lymphocyte
ratio (NLR), platelet-lymphocyte ratio (PLR), and
monocyte-lymphocyte ratio (MLR) are the currently
available markers of the systemic inflammatory
response [12]. These markers have been clarified to
show prognostic significance in solid cancers,
including gynecologic cancer [13-18]. However, the
prognostic value of these ratios in patients with stage I
endometrioid EC is unclear. Therefore, this study
aimed to evaluate the prognostic value of NLR, PLR,
and MLR for patients with stage I endometrioid EC.

Materials and Methods

This retrospective study was approved by the
Institutional Review Board of the Catholic University
of Korea. The requirement for informed consent was
waived owing to the nature of the study. The study
was conducted in accordance with the principles of
the Declaration of Helsinki.

We reviewed our institution's cancer registry
and identified patients who underwent primary
surgical treatment for EC from January 2010 to
December 2020. The retrospective review included all
patients who were diagnosed as having EC. Thus,
data from 338 patients were recorded in a single
database.

We excluded patients who did not receive pri-
mary surgery; showed non-endometrioid histology;
had stage II, III, or IV disease, inflammatory disease,
hematological disease, or autoimmune disease; or had
no preoperative complete blood cell count data or
complete blood cell count data obtained within 2
weeks before surgery. Patients with incomplete
clinicopathological or follow-up data were also
excluded. The remaining 225 patients were included
as the study population.

All patients underwent total hysterectomy,
bilateral salpingo-oophorectomy, and systematic
lymphadenectomy. Systemic lymphadenectomy
included pelvic and para-aortic lymphadenectomy;
however, the latter could be omitted when the pelvic
lymph nodes were disease-free. Postoperatively,
patients were treated with adjuvant radiation therapy
according to the disease risk factors.

NLR and PLR were defined as the absolute
neutrophil count and platelet count, respectively,
divided by the absolute lymphocyte count. Similarly,
MLR was defined as the absolute monocyte count
divided by the absolute Ilymphocyte count.
Disease-free survival (DFS) was measured from the
date of diagnosis of EC to the date of first disease
progression. If the patient showed no recurrence, the

observation was censored at the date of death or the
last follow-up. Overall survival (OS) was measured
from the date of initial diagnosis to the date of
cancer-related death or the last follow-up. The
primary endpoint was DFS, and the secondary
endpoint was OS.

Receiver operating characteristic (ROC) curves
of DFS were generated for NLR, PLR, and MLR. The
optimal cut-off values of NLR, PLR and MLR were
determined as the points at which the Youden index
(sensitivity +specificity - 1) values were maximal.
Based on the results of ROC curve, patients were
divided into high-MLR and low-MLR group. DFS and
OS were analyzed by the Kaplan-Meier method, and
the curves were compared using the log rank test. We
performed univariate and multivariate analyses using
Cox proportional hazards model to evaluate effects of
prognostic factors. All statistical analyses were
performed using Statistical Package for the Social
Science (SPSS) statistical software package, version
22.0 (SPSS Inc., Chicago, IL, USA), and p < 0.05 was
considered statistically significant.

Results

Overall, 225 patients were included in the final
analysis. The baseline characteristics of the patients
are presented in Table 1.

Table 1. Baseline patient characteristics (n = 225).

Patient characteristics Stage I EC (n=225)

Age (years” 54 (28 - 81)
BMI (kg/m?"* 24.9 (152 - 39.3)
Grade"

1 126 (56.0)

2 72 (32.0)

3 27 (12.0)
Myometrial invasion®

<50% 188 (83.6)
>50% 37 (16.4)
Tumor size (cm)* 2.4 (0-10.0)
LVSI

Absent 207 (92.0)
Positive 18 (8.0)
Adjuvant radiotherapy”

No 162 (72.0)
Yes 63 (28.0)
Median follow-up (months)* 46 (4 -144)
Overall recurrences” 18 (8.0)

Deaths” 4(1.8)

‘median (range), *number (percent). EC, endometrial cancer; BMI, body mass index;
LVSI, lymphovascular space invasion.

Next, we defined the optimal cut-off values of
NLR, PLR, and MLR by ROC curve analysis for our
patient population (Figure 1). The median NLR was
1.626 (range, 0.611-6.417). The optimal cut-off value of
NLR for DFS was 1.889 (area under the curve [AUC]:
0.653; 95% confidence interval [CI]: 0.526-0.780, p =
0.07). Median PLR was 131.7 (range, 37.4-349.6). The
optimal cut-off value of PLR for DFS was 117.3 (AUC:
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0.637; 95% CI: 0.521-0.753, p = 0.09). Median MLR was
0.191 (range, 0.037-0.755). The optimal cut-off value of
MILR for DFS was 0220 (AUC: 0.835; 95% CI
0.764-0.906, p < 0.001). The ROC curve analysis
suggested that the AUC of MLR was the highest, and
the MLR was the only marker to show statistical
significance. Thus, we divided the patients into
high-MLR (MLR 2 0.220) and low-MLR (MLR < 0.220)
group.

The  associations  between = MLR  and
clinicopathologic factors are presented in Table 2. The
low- and high-MLR groups included 151 (67.1%) and
74 (32.9%) patients, respectively, with no statistically
significant differences between the two groups in
terms of age, body mass index (BMI), grade, depth of
myometrial invasion (MMI), tumor size, LVSI status,
and adjuvant treatment after surgery. Interestingly,
significantly more patients in the high-MLR group
experienced recurrence (20.3% vs. 1.9%, p < 0.001).

To evaluate the prognostic factors of recurrence,
we used Cox’s proportional hazards model (Table 3).

Univariate analysis revealed that DFS was
significantly associated with grade, MMI, adjuvant
radiotherapy (RT) and MLR. LVSI status and tumor
size were not associated with DFS. Moreover, other
inflammatory markers, such as NLR and PLR, were
not associated with DFS either. In multivariate
analysis, grade, MMI, adjuvant RT, and high MLR
were independent prognostic factors for DFS.

ROC curve for disease-free survival

According to Kaplan-Meier analysis, the 5-year
DEFES rates in the low- and high-MLR groups were
97.7% and 63.7% (p < 0.001), respectively, and the
5-year OS rates in these two groups were 97.5% and
96.7%, respectively (p = 0.397) (Figure 2). The two
groups showed no statistically significant differences
in terms of OS.

Table 2. Clinical and pathological characteristics according to the
MLR (n=225).

Low MLR group High MLR group p value

(n=151) (n="74)
Age (years)' 56 (32-78) 53 (28 - 81) 0.598
BMI (kg/m2)* 24.8 (18.5-37.8) 25.1(15.2 - 39.3) 0.201
Grade" 0.131
1 78 (51.6) 48 (64.9)
2 54 (35.8) 18 (24.3)
3 19 (12.6) 8(10.8)
Myometrial invasion® 0.848
<50% 127 (84.1) 61 (82.4)
>50% 24 (15.9) 13 (17.6)
Tumor size (cm)* 2.4 (0-10.0) 25(0-7.0) 0.968
LvsI 0.577
Absent 139 (92.1) 68 (91.9)
Positive 12 (7.9) 6(8.1)
Adjuvant RT* 0.136
No 104 (68.9) 58 (78.4)
Yes 47 (31.1) 16 (21.6)
Recurrence” 3(1.9) 15 (20.3) <0.001
Death” 2(1.3) 2(2.7) 0.397

“median (range), “number (percent). MLR, monocyte-to-lymphocyte ratio; BMI,
body mass index; LVSI, lymphovascular space invasion; RT, radiotherapy.
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Figure 1. ROC curves for DFS of NLR, PLR and MLR. Optimal NLR, PLR and MLR cut-off value was 1.889, 117.3 and 0.220 respectively. The AUC was 0.653, 0.637 and 0.835.
ROC, receiver operating characteristic; AUC, area under the curve; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte

ratio.
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Table 3. Univariate and multivariate analysis of prognostic factors for disease-free survival (n = 225).

Characteristics Univariate analysis

Multivariate analysis

OR 95% CI p value OR 95% CI p value
Grade
1 1 (Ref) - - 1 (Ref) - -
2 24517 5.005 - 120.097 0.001" 25272 5.787 -110.354 0.001*
3 26.053 3.678 - 184.560 0.002* 24.026 4.331 -133.270 0.001"
MMI
<50% 1 (Ref) - - 1 (Ref) - -
250% 7.440 1.224 - 45.230 0.029 9.093 2.166 - 38.177 0.003"
LVSI
Absent 1 (Ref) - -
Positive 0.686 0.038 - 12.436 0.799
Tumor size
<2cm 1 (Ref) - -
> 2cm 1.542 0.304 - 7.834 <0.601
Adjuvant RT
No 1 (Ref) - - 1 (Ref) - -
Yes 0.068 0.008 - 0.551 0.012" 0.063 0.012 - 0.339 0.001*
NLR
<1.889 1 (Ref) - -
>1.889 2.569 0.594 - 11.116 0.207
PLR
<117.3 1 (Ref) - -
>117.3 2.050 0.327 - 12.848 0.443
MLR
<0.220 1 (Ref) - - 1 (Ref) - -
>0.220 23.928 5.594 - 102.349 <0.001" 20.643 5.616 - 75.873 0.001"

Covariates with p < 0.05 on univariate analysis were included in multivariate model. OR, odds ratio; CI, confidence interval; Ref, reference; MMI, myometrial invasion; LVSI,
lymphovascular space invasion; RT, radiotherapy; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio, MLR, monocyte-to-lymphocyte ratio.

Discussion

The association between inflammation and
cancer was first described by Virchow in 1863 [19].
Since then, numerous studies have highlighted the
importance of inflammatory cells and cytokines,
which are more likely to contribute to tumor growth,
progression, and metastasis [20, 21]. These findings
indicate that a systemic inflammatory response is a
basic feature of malignancy. Moreover, previous
studies reported the association between the systemic
inflammatory response and the prognosis of solid
tumors, including gynecologic cancer [13-18].

The majority of endometrioid EC patients are
diagnosed as showing stage I disease. Most of the
stage I endometrioid EC patients were treated with
surgery alone, but adjuvant treatment is recom-
mended in patients with adverse risk factors.
Pathologic factors that may influence the decision
regarding adjuvant therapy include LVSI, grade,
tumor size, and depth of invasion [4-6]. Patients
without adverse risk factors are defined as showing
low-risk EC. The low-risk group represents the largest
group of patients with stage I EC and presents
excellent survival outcomes [28]. However, 3%-10% of
these patients experience relapse [3]. Thus, identifi-
cation of novel indicators is essential to ensure
prompt detection of probable recurrence. In the
present study, the MLR was demonstrated as a
surrogate marker for DFS in multivariate analysis.
These results are in concordance with previous

studies in which the MLR was suggested to be
associated with survival in patients with endometrial
cancer, ovarian cancer, colorectal cancer, and
hepatocellular carcinoma [23-26]. Thus, the findings
of this study indicate that the preoperative MLR was
an independent predictor of recurrence in patients
with stage I endometrioid EC, including low-risk EC,
and the results provide a valuable clue for evaluation
of the systemic inflammatory response to predict the
recurrence of low-risk EC.

The precise mechanisms of the association
between a high MLR and poor outcomes have not
been clarified. The MLR is thought to reflect the
balance between the unfavorable role of monocytes
and the favorable prognostic effect of lymphocytes
[27]. Monocytes are known to have pro-tumoral
functions, such as differentiation into tumor-
associated macrophages (TAMs), metastatic cell
seeding, suppression of T cell function, angiogenesis,
and extracellular matrix remodeling [28]. TAMs
accelerate tumor progression and invasion by
releasing growth factors and angiogenic factors [29].
Lymphocytes, in contrast, are usually known for their
anti-tumor functions, which include induction of
apoptosis and suppression of proliferation [8]. CD8* T
lymphocytes attack tumor cells via cytotoxicity, while
CD4* T lymphocytes exhibit potent anti-tumor
immune response [30]. Thus, a low lymphocyte count
and high monocyte count might be associated with
cancer progression and a poor prognosis. An elevated
MLR can be attributed to a relative increase in the
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monocyte count or relative decrease in lymphocyte
count. Thus, the MLR may serve as a surrogate
marker reflecting increased cancer aggressiveness.
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Figure 2. Survival curves according to MLR: (a) Kaplan—-Meier survival curves for
DFS of patients with a high MLR and those with alow MLR (HR, 15.56; 95% ClI, 5.521—
43.83; P <0.001). (b) Kaplan—Meier survival curves for OS of patients with a high MLR
and those with a low MLR (HR, 2.509; 95% Cl, 0.298-21.11; P = 0.397). DFS,
disease-free survival; OS, overall survival; MLR, monocyte-to-lymphocyte ratio.

The NLR and PLR have also been suggested to
be related to cancer patient prognosis. A higher NLR
and PLR have been shown to be associated with poor
prognosis in patients with EC [31, 32]. However, in
our study, higher NLR and higher PLR were not
associated with poor survival.

Recent study by Crosbie et al. suggested

C-reactive protein (CRP) as a prognostic biomarker in
EC patients [33]. In this study, MLR was associated
with adverse factors, but not overall, cancer-specific
or recurrence-free survival in the multivariable
analysis. A different conclusion might be reached
based on alternative thresholds, since there are no
clinically validated prognostic thresholds for MLR.

The adverse risk factors in patients with stage 1
EC include high grade, deep MMI, LVS], and tumor
size [34, 35]. Stratification of patients for adjuvant RT
is based on these factors. In our study, adverse risk
factors such as LVSI and large tumor size were not
associated with survival outcomes while patients who
received adjuvant RT had favorable outcomes. Thus,
our findings highlight the potential benefit of RT in
patients at increased risk of recurrence, especially
LVSI and large tumor size.

The histologic grade of EC is an important factor
associated with its prognosis. The majority of
low-grade ECs tend to limit their spread to the surface
of the endometrium, with a low likelihood of disease
extension beyond the uterine corpus or the need for
adjuvant therapy [36]. In our study, a higher grade
was associated with an increased risk of recurrence.
Interestingly, not only grade 3, but grade 2 EC was
also associated with an increased risk of recurrence.
All patients with grade 3 EC received adjuvant RT.
However, patients with grade 2 EC received adjuvant
RT only if they had additional risk factors such as
deep MMI, LVS], or a large tumor size. Thus, our
findings indicate that not only grade 3, but grade 2 EC
is also adverse risk factors in patients with stage I EC.

Our study had several limitations. First, it was a
retrospective single-center study. Second, the number
of enrolled patients was small. These results need to
be confirmed in a large cohort. Third, since there was
no defined MLR value, we had to set a cut-off value
for our population.

In conclusion, we found that an elevated MLR
was significantly associated with a lower DFS in stage
I endometrioid EC patients. Our findings suggest that
the MLR may be clinically reliable and useful as an
independent prognostic marker for stage I
endometrioid EC patients. Further prospective
studies are needed to confirm our findings and to
identify appropriate cut-off values.

Data Availability

The data that support the findings of this study
are available on request from the corresponding
author.

Competing Interests

The authors have declared that no competing
interest exists.

https://www.medsci.org



Int. J. Med. Sci. 2022, Vol. 19

1994

References

1.

2.

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

Torre LA, Bray F, Siegel RL, Ferlay J, Lortet-Tieulent J, Jemal A. Global cancer
statistics, 2012. CA Cancer ] Clin. 2015; 65: 87-108.

Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer ]
Clin. 2022; 72: 7-33.

Colombo N, Preti E, Landoni F, et al. Endometrial cancer: ESMO Clinical
Practice Guidelines for diagnosis, treatment and follow-up. Ann Oncol. 2013;
24 Suppl 6: vi33-8.

Giingordiik K, Firat Ciiylan Z, Kahramanoglu I, et al. Risk Factors for
Recurrence in Low-Risk Endometrial Cancer: A Case-Control Study. Oncol
Res Treat. 2018; 41: 466-70.

Sozzi G, Uccella S, Berretta R, et al. Tumor Size, an Additional Risk Factor of
Local Recurrence in Low-Risk Endometrial Cancer: A Large Multicentric
Retrospective Study. Int ] Gynecol Cancer. 2018; 28: 684-91.

Morice P, Leary A, Creutzberg C, Abu-Rustum N, Darai E. Endometrial
cancer. Lancet. 2016; 387: 1094-108.

Fung-Kee-Fung M, Dodge J, Elit L, Lukka H, Chambers A, Oliver T. Follow-up
after primary therapy for endometrial cancer: a systematic review. Gynecol
Oncol. 2006; 101: 520-9.

Mantovani A, Allavena P, Sica A, Balkwill F. Cancer-related inflammation.
Nature. 2008; 454: 436-44.

Elinav E, Nowarski R, Thaiss CA, Hu B, Jin C, Flavell RA.
Inflammation-induced cancer: crosstalk between tumours, immune cells and
microorganisms. Nat Rev Cancer. 2013; 13: 759-71.

Hanahan D, Weinberg RA. Hallmarks of cancer: the next generation. Cell.
2011; 144: 646-74.

Proctor MJ, Morrison DS, Talwar D, et al. A comparison of
inflammation-based prognostic scores in patients with cancer. A Glasgow
Inflammation Outcome Study. Eur ] Cancer. 2011; 47: 2633-41.

Zhong JH, Huang DH, Chen ZY. Prognostic role of systemic
immune-inflammation index in solid tumors: a systematic review and
meta-analysis. Oncotarget. 2017; 8: 75381-8.

Takahashi R, Mabuchi S, Kawano M, et al. Prognostic significance of systemic
neutrophil and leukocyte alterations in surgically treated endometrial cancer
patients: a monoinstitutional study. Gynecol Oncol. 2015; 137: 112-8.

Cong R, Kong F, Ma J, Li Q, Wu Q, Ma X. Combination of preoperative
neutrophil-lymphocyte ratio, platelet-lymphocyte ratio and
monocyte-lymphocyte ratio: a superior prognostic factor of endometrial
cancer. BMC Cancer. 2020; 20: 464.

Thavaramara T, Phaloprakarn C, Tangjitgamol S, Manusirivithaya S. Role of
neutrophil to lymphocyte ratio as a prognostic indicator for epithelial ovarian
cancer. ] Med Assoc Thai. 2011; 94: 871-7.

Raungkaewmanee S, Tangjitgamol S, Manusirivithaya S, Srijaipracharoen S,
Thavaramara T. Platelet to lymphocyte ratio as a prognostic factor for
epithelial ovarian cancer. ] Gynecol Oncol. 2012; 23: 265-73.

XuM, Wu Q, Cai L, Sun X, Xie X, Sun P. Systemic Inflammatory Score predicts
Overall Survival in patients with Cervical Cancer. ] Cancer. 2021; 12: 3671-7.
Song H, Jeong M]J, Cha ], et al. Preoperative neutrophil-to-lymphocyte,
platelet-to-lymphocyte and monocyte-to-lymphocyte ratio as a prognostic
factor in non-endometrioid endometrial cancer. Int ] Med Sci. 2021; 18: 3712-7.
Balkwill F, Mantovani A. Inflammation and cancer: back to Virchow? Lancet.
2001; 357: 539-45.

Coussens LM, Werb Z. Inflammation and cancer. Nature. 2002; 420: 860-7.
Grivennikov SI, Greten FR, Karin M. Immunity, inflammation, and cancer.
Cell. 2010; 140: 883-99.

Abeler VM, Kjorstad KE. Endometrial adenocarcinoma in Norway. A study of
a total population. Cancer. 1991; 67: 3093-103.

Eo WK, Kwon S, Koh SB, et al. The Lymphocyte-Monocyte Ratio Predicts
Patient Survival and Aggressiveness of Endometrial Cancer. ] Cancer. 2016; 7:
538-45.

Jakubowska K, Koda M, Grudziriska M, Kanczuga-Koda L, Famulski W.
Monocyte-to-lymphocyte ratio as a prognostic factor in peripheral whole
blood samples of colorectal cancer patients. World J Gastroenterol. 2020; 26:
4639-55.

Xiang J, Zhou L, Li X, et al. Preoperative Monocyte-to-Lymphocyte Ratio in
Peripheral Blood Predicts Stages, Metastasis, and Histological Grades in
Patients with Ovarian Cancer. Transl Oncol. 2017; 10: 33-9.

Zhou D, Zhang Y, Xu L, Zhou Z, Huang J, Chen M. A monocyte/granulocyte
to lymphocyte ratio predicts survival in patients with hepatocellular
carcinoma. Sci Rep. 2015; 5: 15263.

Feng F, Zheng G, Wang Q, et al. Low lymphocyte count and high monocyte
count predicts poor prognosis of gastric cancer. BMC Gastroenterol. 2018; 18:
148.

Olingy CE, Dinh HQ, Hedrick CC. Monocyte heterogeneity and functions in
cancer. ] Leukoc Biol. 2019; 106: 309-22.

Szebeni GJ, Vizler C, Nagy LI, Kitajka K, Puskas LG. Pro-Tumoral
Inflammatory Myeloid Cells as Emerging Therapeutic Targets. Int ] Mol Sci.
2016; 17.

Li T, Wu B, Yang T, Zhang L, Jin K. The outstanding antitumor capacity of
CD4(+) T helper lymphocytes. Biochim Biophys Acta Rev Cancer. 2020; 1874:
188439.

Ni L, Tao J, Xu J, et al. Prognostic values of pretreatment
neutrophil-to-lymphocyte and platelet-to-lymphocyte ratios in endometrial

32.

33.

34.

35.

36.

cancer: a systematic review and meta-analysis. Arch Gynecol Obstet. 2020; 301:
251-61.

Haruma T, Nakamura K, Nishida T, et al. Pre-treatment neutrophil to
lymphocyte ratio is a predictor of prognosis in endometrial cancer. Anticancer
Res. 2015; 35: 337-43.

Njoku K, Ramchander NC, Wan YL, Barr CE, Crosbie EJ. Pre-treatment
inflammatory parameters predict survival from endometrial cancer: A
prospective database analysis. Gynecol Oncol. 2022; 164: 146-53.

Creutzberg CL, van Stiphout RG, Nout RA, et al. Nomograms for prediction of
outcome with or without adjuvant radiation therapy for patients with
endometrial cancer: a pooled analysis of PORTEC-1 and PORTEC-2 trials. Int J
Radiat Oncol Biol Phys. 2015; 91: 530-9.

Canlorbe G, Bendifallah S, Laas E, et al. Tumor Size, an Additional Prognostic
Factor to Include in Low-Risk Endometrial Cancer: Results of a French
Multicenter Study. Ann Surg Oncol. 2016; 23: 171-7.

Chan JK, Kapp DS, Cheung MK, et al. Prognostic factors and risk of
extrauterine metastases in 3867 women with grade 1 endometrioid corpus
cancer. Am J Obstet Gynecol. 2008; 198: 216.e1-5.

https://www.medsci.org



