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Introduction

Endometrial hyperplasia (EH) occurs when endometrial cells ex-
posed to the estrogen for a long time and it is known as one of 
the most important risk factor of endometrial cancer (EC). There 
is even 30% risk of EC in patient with EH and atypia [1]. It is well 
known that risk factors such as hormone treatment, late meno-
pause, anovulation, nulliparity affect EC progress through sex hor-
mone mechanism [2]. At the same time many of these risk factors 
may also exert pro-inflammatory carcinogenic effects [3]. Inflam-
matory processes, sex hormones and inflammatory markers play 
an important role in endometrial growing, shedding and repair of 
endometrium during menstruation cycles [4,5]. In addition, chronic 
inflammatory process may play an important role in the develop-
ment of EC through both intrinsic and extrinsic pathway [6]. 

Neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte 

ratio (PLR) which obtained from complete blood count (CBC) in 
peripheral blood are nonspecific markers of inflammation. NLR 
may also related in certain pathologies characterized by inflam-
matory response such as ulcerative colitis and coronary artery dis-
ease [7,8]. In addition, high NLR is detected in patients with EC 
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[9]. PLR is currently considered to be a prognostic factor in breast 
cancer, ovarian and colorectal cancers [10].

Based on these data, we hypothesized that EH as a precursor 
of EC may also be related with inflammatory process. The aim of 
this study was to assess association between NLR and PLR with 
EH in patients with abnormal uterine bleeding.

Materials and methods 

This retrospective cross-sectional study consists of 55 patients 
who had EH and 55 patients who had neither EH nor cancer 
based on their endometrial biopsy report from pathology de-
partment between January 2011 and December 2013 at a uni-
versity hospital. The study protocol was approved by the Ethics 
Committee of the Gaziosmanpasa University Hospital. All pa-
tients had abnormal uterine bleeding. Menorrhagia, metrorrha-
gia, menometrorrhagia, and postmenopausal uterine bleeding 
were considered as abnormal uterine bleeding. The exclusion 
criteria were use of steroid hormones such as; hormone replace-
ment therapy, oral contraceptives or tamoxifen during the last 
6 months, patients with cervical, endometrial, ovarian cancer or 
other malignancies, endometriosis, hematological disease, in-
flammatory disease, receiving blood transfusion for any reasons 
during last 3 months and positive family history of EC.

Physical and gynecological examinations, transvaginal ultra-
sound scanning and laboratory tests, such as human chorionic 
gonadotropin, CBC, prothrombin time, activated partial thrombo-
plastin time and international normalized ratio (obtained from 10 
mL venous blood samples), were performed for differential diag-
nosis of abnormal uterine bleeding before endometrial curettage 
procedure initiated. After evaluation of test results, all patients 
had undergone endometrial curettage. Blood cells count, NLR 
(defined as the absolute neutrophil count divided by the abso-
lute lymphocyte count) and PLR (defined as the absolute platelet 
count divided by the absolute lymphocyte count) were obtained 
from CBC which obtained before endometrial biopsy procedure.

The histological samples were assessed by the pathologists. 
The results of EH were classified as four categories: 1) simple EH 
without atypia, 2) complex EH without atypia, 3) simple atypical 
EH, and 4) complex atypical EH. The other results of samples, 
considered as normal, were included proliferative endometrium, 
secretory endometrium, atrophic endometrium, and endome-
trial cell fragments. The patients were divided into three groups 
due to their endometrial pathological results: group 1, EH with-
out atypia (n=40); group 2, EH with atypia (n=15); and group 

3, neither hyperplasia nor cancer as control (n=55). Blood cells 
count, NLR and PLR were compared among the groups. 

All data were analyzed using the PASW ver. 18.0 (SPSS Inc., 
Chicago, IL, USA). Mean±standard deviation and mean (mini-
mum–maximum) were used in variables with and without nor-
mal distribution, respectively. Analysis of variance with Scheffe’s 
post hoc test in analysis of variance (ANOVA) was used to ana-
lyze the differences among groups for the parametric variables. 
The Kruskal-Wallis test was used to compare the nonparametric 
variables. The area under the curve was calculated in a receiver 
operating characteristic (ROC) analysis to evaluate if the NLR 
and PLR were determinant to distinguish EH group from control. 
Pearson correlation test was used to evaluate the association 
among parametric variables. A value of P<0.05 was considered 
to indicate statistical significance.

Results 

The comparison of demographic parameters among the three 
groups is given in the Table 1. The mean age of group-1 was 
significantly lower than group 2 and control (P<0.05). The oth-
er features including parity, menopausal status and presence of 
systemic diseases were similar among all groups (P>0.05). 

There was no significant difference among groups for hemo-
globin levels and platelet counts (Table 2). Leukocyte counts 
and neutrophil counts as a subgroup of leukocyte were higher 
in group 2 (EH with atypia) than other groups (P<0.05), where-
as there was no significant difference in lymphocyte counts 
among the groups (P>0.05). There was no significant difference 
between group 1 (EH without atypia) and control for leukocyte, 
neutrophil and lymphocyte counts (P>0.05). NLR was found 
significantly higher in the group 2 when compared with other 
groups (P=0.004). PLRs of group 1 and group 2 were detected 
significantly higher than control group (P=0.024). Although 
there was no predictive value for NLR to distinguish EH from 
control group, cut-off value of PLR was found as ≥115.3 to pre-
dict EH (ROC, 0.636; 95% confidence interval, 0.532 to 0.740; 
P=0.014). No correlation was found between body mass index 
(BMI) and these inflammatory markers (NLR and PLR) (P>0.05).

Discussion

In this study, there were no significant difference in hemo-
globin level and platelet counts among patients admitted to 
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the hospital with atypical EH, EH without atypia and normal 
endometrium because of abnormal uterine bleeding. Even 
though there are not enough research data in the literature 
about EH and its relationship with inflammatory markers 
in peripheral blood, it is known that, preoperative anemia 
and thrombocytosis have strong relationship with predicting 
prognosis and staging of the disease in patients diagnosed 
with EC [11]. Njolstad et al. [12] reported that 5 years of sur-
vival rate of patients with anemia is about 61.3%, whereas 
survival rate of patients without anemia is 87.7%. The same 
study showed that leukocytosis and thrombocytosis are re-
lated to poor prognosis and advance stage of EC. Ayhan et 
al. [13] reported higher preoperative platelet counts, even in 
conditions with normal range, may reflect poor prognostic 
factors such as cervical involvement and high grade among 
patients with endometrial carcinoma. In addition, a study re-
vealed that even though there were no difference between 
platelet counts between EC and control groups, the mean 
platelet volume which is one of morphological parameters 

of platelet, is higher in EC group than normal control groups 
[14]. On the other hand, Wang et al. [15] reported that NLR 
and PLR were found higher in patients with EC with cervi-
cal stromal invasion, and suggested the evaluation of these 
ratios may help select patients who should be particularly 
watched and tested for cervical stromal involvement.

Acmaz et al. [9] reported that NLR was higher in group 
with EC than EH and control groups, but there was no dif-
ference between EH group and control. PLR is found higher 
in EH and EC groups than control group, whereas there 
was no difference between EH and EC groups. At the same 
study, it found that in cases with EC, leukocyte and neutro-
phil counts were higher than control groups, whereas there 
was not difference when compared to EH group. 

In our study, EH cases were divided into two groups based 
on presence or absence of atypia. In the presence of atypia 
there was absolute elevation of leukocyte and netrophil 
counts in peripheral blood. Similar to that, in atypical EH 
group NLR and PLR which are nonspecific inflammatory mark-

Table 1. Distribution of demographic features of subjects

Features Group 1
(EH without atypia)

Group 2
(EH with atypia)

Group 3
(control) P-value

Age (yr) 44.8±4.0 48.6±5.9 48.5±6.8 0.010

Parity 2.7 (0–6) 3.6 (2–7) 3.3 (0–8) 0.124

Post menopause 3 (7.5) 3 (20.0) 15 (27.3) 0.053

Systemic disease 9 (22.5) 5 (33.3) 23 (41.8) 0.144

Hypertension 4 (10.0) 3 (20.0) 14 (25.5) 0.166

Diabetes 2 (5.0) 1 (6.7) 6 (10.9) 0.569

Body mass index 25.4±3.1 26.2±4.8 25.7±4.4 0.808

Data are given as mean±standard deviation, mean (min–max), or n (%).
EH, endometrial hyperplasia.

Table 2. Comparison of hematological parameters among the groups

Features Group 1
(EH without atypia)

Group 2
(EH with atypia)

Group 3
(control) P-value

Hemoglobin (g/dL) 12.0±1.4 11.7±1.7 11.5±2.2 0.882

Leukocyte (/μL)a) 8,516 (5,400–17,100) 10,848 (4,650–18,700) 7,950 (4,120–14,340) 0.005

Neutrophil (/μL)a) 5,193 (2,230–14,300) 7,768 (1,630–16,600) 4,832 (2,090–12,200) 0.001

Lymphocyte (/μL) 2,060±706 2,297±1,097 2,406±874 0.152

Platelet (/μL) 293,362±96,376 309,813±41,190 274,563±84,875 0.295

NLRa) 3.3 (0.6–26.6) 6.5 (0.6–26.6) 2.4 (0.6–14.0) 0.004

PLRb) 159.9 (47.1–516.6) 182.9 (75.4–459.0) 126.8 (41.4–312.8) 0.024

Data are given as mean±standard deviation or mean (min–max).
EH, endometrial hyperplasia; NLR, neutrophil-leukocyte ratio; PLR, platelet-leukocyte ratio. 
a)These parameters were higher in group 2 than the others; b)PLR was lower in group 3 than the others.
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ers found higher compared to EH without atypia. It is defined 
that EC is closely related to inflammatory process. Previous 
studies revealed that inflammatory markers such as C-reactive 
protein, interleukin (IL)-1, IL-6 elevated in EC cases [16,17]. It 
is also found that there is higher ratio of gene polymorphism 
in inflammatory process in such cases [18]. We know that 
inflammatory process effects development of cervical cancer 
[19]. In a study which investigated survival of patients with 
cervical cancer, authors reported that pretreatment NLR may 
be a costeffective biomarker to stratify risk of recurrence and 
death in patients with cervical cancer [20]. In contrast, anoth-
er investigation reported that the pretreatment NLR and PLR 
are not enough to predict the survival of patients with cervical 
cancer treated with neoadjuvant chemotherapy and radical 
hysterectomy [21]. But there are not any studies that show re-
lationship between EH, especially with atypia, and inflamma-
tory processes. Since inflammatory processes, have a strong 
relationship with EC, may also be related to EH. Adipose tis-
sue is source of estrogen production due to aromatization of 
androgens to estrogens after menopause, and associated with 
secretion of proinflammatory cytokines [22,23]. Thus, obesity 
is one of the strongest risk factors for EC [24]. Inflammation 
may mediate the association between obesity and EC and 
endometrial carcinogenesis can be promoted by an inflamma-
tory milieu [25,26]. In our study, BMI was not found different 
among the groups, and there was no correlation between 
BMI and inflammatory markers (NLR and PLR).

As conclusion, leukocyte count, neutrophile count, NLR, 
PLR found significantly higher in EH with atypia cases. High 
level of these inflammatory markers in EH with atypia may 
be explained via it is a precursor lesion of EC. It might be 
possible to predict EH with atypia based on routine work up 
of those parameters from the blood drawn for patients ad-
mitted with abnormal uterine bleeding. 
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