
Independent predictors of survival in endometrium 
cancer: platelet-to-lymphocyte ratio and platelet/

neutrophil/monocyte-to-lymphocyte ratio
 Günsu Kimyon Cömert1,  Osman Türkmen1,  İrem Kar2,  Selcan Sınacı1,  Seval Yılmaz Ergani1, 

   Alper Karalök1,  Derman Başaran1,  Taner Turan1 

Abstract

1Department of Gynecologic Oncology, University of Health Sciences, Etlik Zübeyde Hanım Women’s Diseases Training and 
Research Hospital, Ankara, Turkey

2Department of Biostatistics, Ankara University School of Medicine, Ankara, Turkey

Objective: To evaluate the association between ratios of inflammatory markers and survival in endometrium cancer (EC).
Material and Methods: Four hundred ninety-seven patients with epithelial EC were included. The evaluated ratios were neutrophil (N)/
lymphocyte (L), neutrophil count divided by the lymphocyte count; platelet (P)/lymphocyte, platelets divided by the lymphocyte count; 
lymphocyte/monocyte (M), lymphocytes divided by the monocyte count; NM/L, neutrophil plus monocyte divided by the lymphocyte count; 
PNM/L, the sum total counts of platelets, neutrophils and monocytes divided by the lymphocyte count.
Results: The median follow-up time was 24 months (1-129). Recurrence and exitus occurred in 34 (7%) and 18 (3.7%) patients, respectively. 
Metastasis in pelvic or para-aortic lymph nodes were significantly related only with low L/M. None of the inflammatory ratios were associated 
with disease-free survival. In multi-variant analysis, only high P/L (>168) and high PNM/L (>171) were related with a statistically significant 
hazard ratio for death of 2.91 (p=0.024) and 2.93 (p=0.023), respectively. 
Conclusion: The P/L and PNM/L were in relation with worse overall survival and also independent prognostic factors for OS. (J Turk Ger 
Gynecol Assoc 2018; 19: 78-86)
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Introduction

The inflammatory response plays an important role in 
carcinogenesis and progression of cancer (1). A cancer- related 
inflammatory microenvironment can be reflected in the blood 
as measurable parameters. The basic changes are reported 
as a neutrophilia, thrombocytosis, and lymphocytopenia 
(1). Owing to challenges related with clinical adaptations of 
separate counts of lymphocytes, neutrophils, thrombocytes 
and monocytes, ratios of these inflammatory markers such 
as platelet-to-lymphocyte, neutrophil-to-lymphocyte and 
lymphocyte-to-monocyte are evaluated and have been used 
as prognostic factors in both infectious diseases and non-

infectious diseases (2-4). In recent years, these rates have 

been clarified as having prognostic significance and survival 

prediction in a variety of solid cancers (5-10). Although 

the utility of these inflammatory parameters is easy and 

inexpensive, there is a paucity of data about the value of these 

ratios in gynecologic cancers, especially for endometrial 

cancer. 

Endometrium cancer (EC) is the most common gynecologic 

cancer of the genital tract (11), but there is no distinct marker 

to predict pathologic findings and survival in EC. Therefore, the 

present study aimed to determine the association between 

ratios of complete blood counts and survival in EC.
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Material and Methods

Data of 497 patients with epithelial EC who underwent at 
least total abdominal hysterectomy and bilateral salpingo-
oophorectomy between January 2005 and January 2016 in our 
clinic were reviewed whose results of complete blood counts 
were accessible. Data were obtained from the institution’s 
electronic database. The presence of secondary malignancy, 
having uterine sarcoma, and receiving neo-adjuvant 
chemotherapy were exclusion criteria of the study. Patients 
with any infectious disease or thromboembolism during the 
preoperative evaluation do not undergo elective surgery in 
our clinic. Accordingly, infectious and thromboembolism 
conditions were also excluded. Institutional review board 
approval was obtained from Etlik Zübeyde Hanım Women’s 
Diseases Training and Research Hospital before the study 
(2016; 206/16).

The surgical staging criteria of the International Federation 
of Gynecology and Obstetrics (2009) for EC (12) was used to 
determine the stage of disease. The largest tumor diameter 
in the uterus was accepted as the tumor size. Hematologic 
indices were calculated using an automated hematology 
analyzer system (ADVIA 2120, Siemens® Healthcare, Germany). 
Preoperative complete blood counts including absolute count 
of leucocytes, neutrophils (N), lymphocytes (L), platelets (P) 
and monocytes (M) were collected. Parameters for ratios were 
constructed as follows: (i) N/L, neutrophil count divided by 
the lymphocyte count; (ii) P/L, platelet count divided by the 
lymphocyte count; (iii) L/M, lymphocyte count divided by the 
monocyte count; (iv) NM/L, neutrophil count plus monocyte 
count divided by the lymphocyte count and, (v) PNM/L, the sum 
total counts of platelets, neutrophils, and monocytes divided by 
the lymphocyte count. 

Patients who had complete clinical response to their initial 
treatment were followed up with pelvic examinations and 
abdomen-pelvic ultrasonography quarterly in the first two years, 
semi-annually for up to five years, and annually thereafter. 
Annual chest X-rays and thoracic and/or abdominal computed 
tomography if needed were performed during the follow-up. 
Disease-free survival (DFS) was defined as the time interval 
from initial surgery to recurrence of disease. The period from 
surgery to death because of the disease (except in the first 
month after surgery) or last visit was defined as overall survival 
(OS).

Descriptive statistics are expressed as number/percentage 
for categorical variables and median (minimum-maximum) 
or mean ± standard deviation for continuous variables. The 
statistical significance of the demographic and clinic-pathologic 
parameters was evaluated using the chi-square test, Student’s 
t-test, and the Mann-Whitney U test. Survival on categorical 

variables was analyzed using the Kaplan–Meier method and 
the log-rank test was used to identify significant differences 
between groups. Multivariate analysis was performed using 
a Cox proportional hazards model that included variables 
(p-value <0.05) in the univariate analysis. The Statistical 
Package for the Social Sciences (SPSS version 11.5) was used 
in the analysis. P values less than 0.05 were considered to be 
statistically significant.

Results

The median age of the entire cohort at diagnosis was 58 years 
(range, 29-92 years). Clinical and histopathologic findings, and 
values of complete blood counts of the entire cohort are shown 
in detail in Table 1. Adjuvant therapy was administered to 123 
(25.7%) patients as a radiotherapy and/or chemotherapy. The 
mean time between analysis of the complete blood count and 
operation was 8±6 days. 

Non-endometrioid–type tumors and deep myometrial invasion 
were associated with significantly high P/L and high PNM/L. 
Advanced stage (≥ stage 2) and cervical stromal invasion 
were only related with low L/M. Although P/L, NM/L, N/L, and 
PNM/L were significantly high, L/M was significantly low in 
the presence of uterine serosal or ovarian involvement. P/L, 
NM/L, N/L and PNM/L were significantly high in the presence of 
lymphovascular space invasion (LVSI) and omental metastasis. 
The association between rates of complete blood counts and 
histopathologic findings are detailed in Table 2. 

Only L/M was associated with the presence of pelvic or para-
aortic lymph node metastasis. There were statistically significant 
relations between low L/M and pelvic lymph node metastasis, 
and para-aortic lymph node metastasis. According to this 
finding, when the median value of L/M (5.46) was accepted as 
a cut-off value, low L/M (≤5.46) was significantly related with 
the presence of pelvic lymph node metastasis (p=0.031), but 
not related with para-aortic lymph node metastasis (p=0.087). 

The median follow-up time was 24 months (range, 1-129 
months). Recurrence occurred in 34 (7%) patients during 
the follow-up period. The median recurrence time was 10 
months (range, 1-56 months). Eighteen (3.7%) patients died of 
the disease. In all, 5-year DFS and 5-year OS were 86.5% and 
94%, respectively. As shown in Table 3, non-endometrioid–
type, advanced stage, high-grade, deep myometrial invasion, 
serosal involvement, cervical stromal invasion, LVSI, adnexal 
involvement, presence of lymph node metastasis, and omental 
metastasis were associated with worse DFS and OS. 

The cut-off value was determined as 168 for P/L, 171 for PNM/L, 
2.23 for NM/L, 5.46 for L/M, and 2.06 for N/L as the best value 
to differentiate between patients’ survival in the entire cohort. 
Therefore, values were categorized as high and low levels 
according to their cut-off values. There were no statistically 
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Table 1. Findings of clinical, histopathologic, and complete blood count of the entire cohort

Clinical and histopathologic findings n (%)

Histologic type

Endometrioid adenocarcinoma
Clear cell adenocarcinoma
Serous adenocarcinoma
Mucinous adenocarcinoma
Mixed type adenocarcinoma
Undifferentiated adenocarcinoma
Not reported

435 (87.5)
14 (2.8)
20 (4.0)
8 (1.6)
17 (3.4)
2 (0.4)
1 (0.2)

Stage

1
2
3A
3B
3C1

3C2

4

381 (76.7)
35 (7.0)
18 (3.6)
1 (0.2)
16 (3.2)
27 (5.4)
19 (3.8)

FIGO grade

Grade 1
Grade 2
Grade 3 
Not reported

296 (59.9)
117 (23.7)
81 (16.4)
3 (0.6)

Depth of myometrial invasion
<1/2
≥1/2

353 (71.0)
144 (29.0)

Uterine serosal invasion
No 
Yes

478 (96.2)
19 (13.8)

Cervical stromal invasion
No
Yes

426 (85.7)
71 (14.3)

Lympho-vascular space invasion
Negative 
Positive 

412 (82.9)
85 (17.1)

Adnexal metastasis 
Negative
Positive
Not reported

469 (94.4)
27 (5.4)
1 (0.2)

Omental metastasis 
Negative
Positive 

482 (97.0)
15 (3.0)

Lymphadenectomy
No
Yes

199 (40.1)
298 (59.9)

Lymphatic Metastasis¥
No
Yes

242 (81.2)
56 (18.8)

Presence of recurrence
No
Yes 

450 (93.0)
34 (7.0)

Exitus 
No
Yes

470 (96.3)
18 (3.7)

Findings of complete blood count 

Mean ± standard 
deviation

Median  
(minimum-maximum)

Platelet-to-lymphocyte ratio (P/L) 145.19±64.45 130.6 (39.5-615.8)

[Neutrophil + Monocyte]-to-lymphocyte ratio (NM/L) 2.67±2.21 2.2 (0.47-32)

[Platelet + Neutrophil + Monocyte]-to-lymphocyte ratio (PNM/L) 147.85±65.95 133 (41-647.8)

Lymphocyte-to-monocyte ratio (L/M) 5.67±2.24 5.46 (0.25-25.1)

Neutrophil-to-lymphocyte ratio (N/L) 2.45±2.12 2.05 (0.32-31)

¥Among the patients who underwent lymphadenectomy; FIGO: International Federation of Gynecology and Obstetrics



significant associations between preoperative ratios and DFS 
(Table 3). In the univariate analysis, both high preoperative 
P/L (>168) and PNM/L (>171) were significantly related with 
worse OS (Figure 1, 2). High P/L and PNM/L were related with 
a hazard ratio for death of 3.20 [95% CI: (1.27-8.07); p=0.014] 
and 3.25 [95% CI: (1.29-8.20); p=0.012], respectively (Table 
3). According to these findings, because of the strong inter-
relationship among the variables, two different models were 

created for multivariate analysis (Table 4). In the multivariate 
analysis, both high P/L (>168) and high PNM/L (>171) were 
related with a statistically significant hazard ratio for death of 
2.91 [95% CI: (1.15-7.36); p=0.024] and 2.93 [95% CI: (1.16-
7.40); p=0.023], respectively. 

Discussion 

The key findings of our study are that both high P/L and 
high PNM/L were significantly related with worse OS and 
independent prognostic factors for OS. However, none of the 
inflammatory ratios could predict DFS. 

Although EC is the most common gynecologic cancer, 
controversies continue with regard the extent of surgery, 
indications of lymphadenectomy, and criteria for the necessity 
of adjuvant therapy. Additionally, there are still no markers to 
give distinct prognostic information in EC. Intraoperative and 
postoperative pathology results are used to make decisions on 
those issues. Nevertheless, having a preoperative marker would 
provide more advantages such as increasing the accuracy of 
intraoperative decisions, avoiding overtreatment, preventing  
unnecessary adjuvant therapy, and providing more accurate 
information to patients about the management of their disease 
and prognosis. 

Recent studies have focused on the prognostic role of the 
systemic manifestation of inflammatory cells in malignancies 
because one of the pathways of carcinogenesis is based on 
the inflammatory mechanism (1). The basic explanations for 
this argument are as follows; (1) neutrophilia and monocytosis 
are components of the proinflammatory process and are 
related with malignant cell proliferation, tumor-related 
angiogenesis and metastases, (2) thrombocytosis is explained 
by the paraneoplastic phenomenon that arises from tumor 
secretion of the proinflammatory cytokine interleukin-6, which 
increases thrombopoietin, but this mechanism is still not clear, 
(3) lymphocytes, which are an important component of host 
immunity, play a significant role in the anti-tumor immunologic 
reaction by inhibiting both proliferation and migration of tumor 
cells and inducing apoptosis (13,14). 

Lymphocytopenia, neutrophilia, thrombocytosis or 
monocytosis are associated with poor prognosis in endometrial 
cancer (15). However, the togetherness of these inflammatory 
parameters rather than a single effect of each of these is the 
important point in carcinogenesis. Therefore, recent studies 
have focused on the ratios of complete blood counts for 
prognostic information, prediction of pathologic features, and 
survival. Although Wang et al. (16) found that cervical stromal 
invasion in EC was significantly related with high values of both 
P/L and N/L, Haruma et al. (17) reported this association for 
only P/L. In addition, Haruma et al. (17) determined that deep 
myometrial invasion, advanced stage, ovarian metastasis, non-
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Figure 1. Association between overall survival and platelet-
to-lymphocyte ratio
P/L: Platelet-to-lymphocyte ratio

Figure 2. Association between overall survival and platelet/
neutrophil/monocyte-to-lymphocyte ratio
PNM/L: Platelet/neutrophil/monocyte-to-lymphocyte ratio
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endometrial–type tumors were related with both high P/L and 
N/L. Only one study to date also evaluated L/M in EC; Cummings 
et al. (18) showed that although both high P/L and N/L were 
associated with advanced stage and LVSI, low L/M was only 
related with advanced stage. In spite of that, Kurtoglu et al. (19) 
reported that neither N/L nor P/L predicted stage or LVSI in EC. 
In our study, the significant associations between pathologic 
findings of EC and ratios were as follows; non-endometrioid–
type tumor and deep myometrial invasion were associated 
with high P/L and PNM/L; advanced stage and cervical stromal 
invasion were only related with low L/M; presence of LVSI was 
associated with P/L, NM/L, N/L, and PNM/L; all ratios were 
related with uterine serosal and ovarian involvement.

Clinically, counts of these cells in the blood can have a role 
in the prediction of metastatic lymph nodes in EC. Matsuo et 
al. (20) found that elevated monocyte counts were significantly 
related with the presence of metastasis in pelvic lymph 
nodes in EC. Both P/L and N/L were found significantly high 
in the presence of lymph node metastasis in EC (17,18,21). 
Cummings et al. (18) determined that both P/L and N/L but not 
L/M were related with metastatic lymph nodes. In our study, 
only L/M was associated with metastatic pelvic or para-aortic 
lymph nodes. L/M was significantly low in patients with either 
pelvic or paraaortic lymph node metastasis. This finding can 
be accounted for by the important role of T-lymphocytes in 
inhibiting the migration of tumor cells and with the responsibility 
of neutrophils and especially monocytes in angiogenesis, but 
the role of thrombocytes is still not clear for tumor angiogenesis 
or migration (13,20).

The ratios, including complete blood counts, can also provide 
survival and prognostic information for solid tumors. High P/L, high 
N/L, and low L/M were found to be related with worse OS, cancer-
specific survival (CSS) or DFS in solid tumors (7,22,23). A limited 
number of studies have discussed this issue in EC. Takahashi et 
al. (24) determined that elevated N/L was significantly associated 
with shorter OS in a univariate analysis, but no statistically 
significant relationship was found in multivariate analysis. Haruma 
et al. (17) evaluated the relation of P/L and N/L with survival and 
found that only P/L was an independent factor for OS and none 
of these was independently associated with DFS. Cummings et 
al. (18) reported that P/L and N/L but not L/M were independent 
prognostic factors for OS and CSS. Cut-off values that predicted 
survival varied between 150 and 300 for P/L and ranged from 2 to 
5 for N/L (7,17,18,23). In our study, only high P/L and high PNM/L 
were associated with worse survival and both were independent 
prognostic factors for OS. None of the ratios was associated with 
DFS. The cut-off values of PNM/L and P/L for prediction of survival 
were 171 and 168, respectively. 

The major limitation of our study is the retrospective design, 
which can cause difficulties in controlling for potential 
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Table 3. Univariate analysis of histopathologic features and ratios of complete blood counts for disease-free 
survival and overall survival

Disease-free survival Overall survival

5-year 
(%)

p value HR (95% CI)
p 
value

5-year 
(%)

p 
value

HR (95% CI) p value

Histologic type

Endometrioid 87.8

0.004

Reference

0.006

96.7

<0.001

Reference

<0.001Non-
endometrioid

74.9
3.07 
(1.38-6.82)

69.9
9.12 
(3.58-23.24)

Stage

Stage 1 92.9

<0.001

Reference

<0.001

98.6

<0.001

Reference

<0.001
Stage 2≤ 62.5

5.95 
(3.00-11.79)

77.2
9.82 
(3.50-27.56)

Grade

1 91.0

<0.001

Reference 96.9

<0.001

Reference

2 85.2
1.66  
(0.69-4.00)

0.261 97.1
0.44 
(0.05-3.64)

0.445

3 69.2
4.43 
(2.05-9.58)

<0.001 77.3
7.54 
(2.78-20.43)

<0.001

Depth of 
myometrial 
invasion

<1/2 91.2

<0.001

Reference

<0.001

96.5

0.023

Reference

0.030
≥1/2 73.5

3.75 
(1.90-7.39)

87.0
2.79 
(1.10-7.03)

Serosal 
involvement

Negative 87.0

0.001

Reference

0.004

94.9

<0.001

Reference

<0.001
Positive None

5.87 
(1.77-19.50)

None
14.48 
(4.54-46.16)

Lympho-vascular 
space invasion

Negative 88.7

<0.001

Reference

<0.001

95.9

0.001

Reference

0.002
Positive 74.8

3.62 
(1.81-7.23)

83.9
4.41 
(1.74-11.19)

Cervical invasion

Negative 89.1

0.013

Reference

0.016

95.7

<0.001

Reference

<0.001
Positive 71.2

2.54 
(1.19-5.45)

82.5
5.32 
(2.10-13.50)

Ovarian 
involvement

Negative 87.5

<0.001

Reference

<0.001

95.2

<0.001

Reference

<0.001
Positive 69.5

4.94 
(2.04-11.96)

69.4
7.74 
(2.75-21.76)

Tubal involvement

Negative 87.2

<0.001

Reference

0.002

94.8

<0.001

Reference

0.834
Positive 72.5

5.39 
(1.87-15.50)

68.9
7.04 
(1.20-24.76)

Omental metastasis

Negative 87.9

<0.001

Reference

<0.001

96.0

<0.001

Reference

0.002
Positive None

11.1 
(4.23-29.39)

None
0.68 
(0.23-2.05)

Pelvic lymph node 
metastasis

Negative 86.7

<0.001

Reference

<0.001

93.1

0.001

Reference

0.003
Positive 50.3

0.25 
(0.11-0.56)

70.4
4.3 
(1.63-11.3)

Para-aortic lymph 
node metastasis

Negative 84.9

<0.001

Reference

<0.001

94.2

<0.001

Reference

<0.001
Positive 48.9

6.04 
(2.75-13.26)

46.2
8.28 
(3.16-21.65)

P/L

Low (≤168) 87.3

0.685

Reference

0.686

97.7

0.009*

Reference

0.014*
High (>168) 83.8

1.17 
(0.55-2.51)

85.1
3.20 
(1.27-8.07)

NM/L

Low (≤2.23) 85.6

0.789

Reference

0.790

96.4

0.266

Reference

0.272
High (>2.23) 87.5

1.10 
(0.56-2.15)

91.3
1.70 
(0.66-4.39)



confounding factors. To the best our knowledge, the present 

study is the first to evaluate the relationship between PNM/L 

and survival for EC. Furthermore, a considerable number of 

patients with only epithelial endometrial cancer in a single 

center was evaluated in our study. 

In conclusion, the P/L and PNM/L ratios were associated 

with worse OS and also an independent prognostic factor for 

OS. However, there is a need for multi-center randomized 

controlled studies to make distinct conclusions. The 

togetherness of the inflammatory parameters has an important 

role in carcinogenesis. Therefore, future studies should focus 

on the role of combined ratios in EC and create a new risk 

model using ratios such as P/L and PNM/L.
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