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ABSTRACT

Objectives: Epithelial ovarian cancer (EOC) is the most common histologic type among ovarian cancers. It is
usually diagnosed at an advanced stage and the prognosis worsens. The aim of our study was to investigate the
predictive value of serum platelet-to-lymphocyte ratio (PLR) and neutrophil-to-lymphocyte ratio (NLR), which
are systemic inflammatory response markers in EOC stages.

Methods: In this study, 140 patients diagnosed with primary EOC in Izmir Katip Celebi University Atatiirk
Training and Research Hospital Gynecology and Obstetrics Clinic between 01.01.2012-01.07.2019 were in-
cluded. The cases were staged using the FIGO 2014 Ovarian Cancer Staging system. Whether the PLR and
NLR values were different between the stages were analyzed with appropriate statistical analysis methods.
Results: A total of 140 patients, 54 were in the early stage (Stage I: 47; Stage II: 7) and 86 were in the advanced
stage (Stage III: 73; Stage IV: 13). The PLR and NLR values differed between the four stages (P=0.003 and
P=0.032, respectively). The PLR value was different between the early and advanced stages (P=0.033), the
AUC value was 0.607, the optimum cut-off was 220, the sensitivity was 47%, and the specificity was 81% in
the early and advanced stage discrimination. Accordingly, the Odds ratio of PLR for advanced EOC was 3.82
(95% CI: 1.70-8.57, P=0.0011).

Conclusions: The NLR and PLR values were found to have a prognostic value in the discrimination of EOC
stages. It has been determined that PLR value may play a predictive role in advanced EOC before surgery.
Keywords: Epithelial ovarian cancer, stage, prognosis, neutrophil-to-lymphocyte ratio, platelet-to-lymphocyte ratio

subtypes with different risk factors, cells of
origin, clinical features, and treatments. Of
these histological subtypes, epithelial ovarian cancer
(EOC) accounts for approximately 90% and is classi-
fied as serous, endometrioid, clear cell, and mucinous

O varian cancer consists of different histological

carcinomas. Germ cell tumors and sex cord-stromal
tumors, which constitute approximately 10% of ovarian
cancers, are defined as non-epithelial ovarian cancers [1].

The prognosis of ovarian cancer can be poor, de-
spite advances in surgery and chemotherapy. Although
ovarian cancer ranks 8™ among female cancers, it re-
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mains the leading cause of death from gynecological
cancer and the fifth leading cause of cancer-related
death in women. The incidence of new ovarian cancer
cases ranges from 9 to 15 per 100,000 women per
year, and the death rate averages 5.4 to 11.6 deaths per
100,000 women [2]. According to the Global Cancer
Observatory data, 313,959 women were diagnosed
with ovarian cancer in 2020. 1.6% of new cancer cases
in the world and 1.7% in Turkiye are ovarian cancer
[3]. Since the early stages of the disease are usually
asymptomatic, approximately 75% of cases are diag-
nosed in the advanced stages (III and IV). The 5-year
survival rate in EOC is directly related to the stage of
the disease at the time of initial diagnosis. While the
5-year average survival rate for all EOCs diagnosed at
stage 4 is around 20% for all races, this rate rises to
89% in those diagnosed at stage I [4].

Recently, there has been great interest in the role
of cancer-associated inflammation in the burden and
prognosis of the disease. Inflammation is known to be
associated with different stages of tumor development,
including initiation, elevation, malignant transforma-
tion, invasion, and metastasis. The association be-
tween poor prognosis and elevation of white blood
cells, platelets, or their ratios can be explained by an
inflammatory process elicited by cancer cells [5].
Therefore, systemic inflammatory response (SIR)
markers such as hypoalbuminemia, hyperfibrinogen-
emia, C-reactive protein (CRP), cancer antigen-125
(CA-125), absolute white blood cell count (WBC),
neutrophil-to-lymphocyte ratio (NLR) and platelet-to-
lymphocyte ratio (PLR) were investigated as prognos-
tic factors in cancer patients [6-8].

Prognostic factors in ovarian cancer include age at
diagnosis, The International Federation of Gynecology
and Obstetrics (FIGO) tumor stage, histological type,
tumor grade, and presence of residual disease after the
first surgery [1]. All of these known variables, except
age, are only suitable for post-operative evaluation.
For this reason, there is no defined screening program
for ovarian cancers and there is no biomarker currently
used.

The aim of our study is to investigate the prognos-
tic relationship between preoperative NLR and PLR
rates and EOC stages, which are easy, inexpensive,
and can be used in practice.

METHODS

Clinical Data

Patients who were operated for suspected ovarian can-
cer and/or adnexal mass in Izmir Katip Celebi Univer-
sity Atatlirk Training and Research Hospital,
Department of Gynecology and Obstetrics between
01.01.2012 and 01.07.2019, were scanned through the
medical records and 223 cases were identified. Among
these cases, 83 cases who were diagnosed as benign
or borderline ovarian tumors, non-epithelial malignant
ovarian tumors, recurrent ovarian malignancies and
epithelial ovarian carcinomas in pathological micro-
scopic examination but who had preoperative blood
transfusion were excluded from the study. 140 patients
diagnosed with primary EOC in the final pathology
were included in the study.

Preoperatively studied complete blood count re-
sults of 140 EOC cases included in the study were ob-
tained from the medical records. Preoperative
neutrophil-to-lymphocyte ratio (NLR) and platelet-to-
lymphocyte ratio (PLR) were calculated at all stages.
The cases were staged using FIGO 2014 Ovarian Can-
cer Staging System [9].

This study was approved by Izmir Katip Celebi
University Non-invasive Clinical Research Ethics
Committee (Date: 26.09.2019, Decision no. 434).

Statistical Analysis

The data were evaluated in the statistical package
program IBM SPSS Statistics 25.0 (IBM Corp., Ar-
monk, New York, USA). The dependent variables of
the study were the NLR and PLR; the independent
variables were determined as the groups obtained by
the FIGO 2014 Ovarian Cancer Staging System. De-
scriptive statistics were given as median + standard
deviation (SD), percent (%). The normal distribution
of the data of numerical variables was evaluated with
the Shapiro-Wilk normality test. Comparisons of two
groups including continuous variables were evaluated
with the Mann-Whitney U test according to the results
of the normality test. Comparisons of more than two
groups were evaluated by Kruskal-Wallis analysis ac-
cording to the normality test result. In case of differ-
ence in Kruskal-Wallis analysis, Dunn-Bonferroni
multiple comparison test was used as a post-hoc test.
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Table 1. Comparison results of platelet-to-lymphocyte ratio by epithelial ovarian cancer stages

n Median+SD P value Median+SD P value
(Kruskal-Wallis) (Mann-Whitney U)
Stage I 47  156.67£75.93 0.003 Early stages 160.68+83.54 0.033
(I+I1)
Stage 11 7 177.71£118.42
Stage 11 73 190.04+151.9 Advanced stages 207.15+156.28
(III+1V)
Stage [V 13 303.16£155.13

SD = standard deviation

ROC analysis was used to calculate the AUC value.
The optimum cut-off was calculated with the Youden
index. A value of P<0.05 was considered statistically
significant.

RESULTS

According to FIGO 2014 Ovarian Cancer Staging Sys-
tem of 140 patients diagnosed with histopathologically
EOC, 54 were in the early stage (Stage I: 47; Stage II:
7) and 86 were in the advanced stage (Stage III: 73;
Stage IV: 13). Descriptive statistical data of the PLR
and NLR values of the stages are shown in Tables 1
and 2.

In the normality analysis, it was observed that the
data were not normally distributed (P>0.05). As a re-
sult of analysis of variance, a statistically significant
difference was found between the PLR and NLR val-
ues of the four stages (P=0.003 and P=0.032, respec-
tively) (Tables 1 and 2).

When the PLR values of the four stages were com-

pared, there was a statistically significant difference
between stage I and stage IV (P=0.001) and between
stage III and stage IV (P=0.03). No difference was
found between the other stages (P>0.05). When the
NLR values of the four stages were compared, a sig-
nificant difference was found only between stage II1
and stage IV (P=0.031). There was no statistically sig-
nificant difference between the other stages (P>0.05).

When the patients were grouped as early stage
(stage I+stage I1) and advanced stage (stage [I1I+stage
IV), while the PLR value was different between the
two groups (Fig. 1), there was no difference in NLR
value (P=0.033 and P=0.831, respectively) (Tables 1
and 2).

In correlation analysis, it was observed that PLR
values were correlated with stages at a low level (r =
0.263, P=0.002). NLR values were not correlated with
stages (r = 0.108, P=0.205).

The prognostic efficacy of PLR and NLR values
in the discrimination of stages were evaluated. The
AUC value was 0.607, the optimum cut-off was 220,
the sensitivity was 47%, and the specificity was 81%

Table 2. Comparison results of neutrophil-to-lymphocyte ratio by epithelial ovarian cancer stages

n  Median+SD P value Median+SD P value
(Kruskal-Wallis) (Mann-Whitney U)
Stage | 47 2.66+2.14 0.032 Early stages 2.69+2.32 0.831
(I+I1)
Stage 11 7 3.26+3.37
Stage I11 73 2.76+2.95 Advanced stages 3.03+2.84
(III+1V)
Stage [V 13 4.61+1.90

SD = standard deviation.
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Fig. 1. Box plot of platelet-to-lymphocyte ratio in early and advanced epithelial ovarian cancer.

in the discrimination between early stage (stage 1+I1)
and advanced (stage I1I+IV) for PLR values. When the
cut-off was 220 for the PLR value, the Odds ratio for
advanced EOC was calculated as 3.82 (95% CI: 1.70-
8.57,P=0.0011) (Table 3). The ROC curve for the dis-
crimination of PLR value between early and advanced
epithelial ovarian cancer is shown in Fig. 2.

The AUC of PLR was 0.845 (P<0.001) in the dis-
crimination of stage IV from stage I and 0.737
(P=0.007) in the discrimination of stage IV from stage

1. The AUC of NLR was 0.730 (P=0.009) in the dis-
crimination of stage IV from stage III. There was no
statistically significant difference in PLR and NLR
values in the discrimination of the other stages (Table
4). The optimum cut-oft value of PLR was calculated
as 210 in the discrimination of stage IV from stage 1.
In this case, the sensitivity of the PLR value was 85%
and the specificity was 81%. The optimum cut-off
value of the PLR was calculated as 207 in the discrim-
ination of stage IV from stage III. Accordingly, the

Table 3. Prognostic value of PLR in the discrimination of early and advanced stages of epithelial

ovarian cancer

Stages PLR<220 PLR>220  AUC (early vs advanced stages) Odds ratio
(n) (n)
Early FIGO I 40 7 0.607 3.82
(P=0.033) (P=0.0011)
Sensitivity 47%
Specificity 81%
FIGO I 4 3
Advanced FIGO 111 42 31
FIGO IV 4 9

AUC= area under the curve, PLR= platelet-to-lymphocyte ratio, FIGO= The International Federation of Gynecology and

Obstetrics
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Fig. 2. ROC curve of platelet-to-lymphocyte ratio in the discriminating early and advanced epithelial ovarian cancer.

sensitivity of the PLR value was 85% and the speci-
ficity was 56%. The optimum cut-off value of the
NLR was calculated as 3.06 in the discrimination stage
IV from stage III. In this case, the sensitivity of the
NLR value was determined as 85% and the specificity
as 59% (Table 4).

DISCUSSION

The role of cancer-associated inflammation theory in
oncogenesis and tumor growth has been a major area

of study in recent years. Inflammatory cell counts and
the ratios derived from these cell counts, such as PLR
and NLR, have been investigated for diagnostic, prog-
nostic and treatment follow-up in many cancer types.
The biggest advantage of these inflammatory cell
numbers and ratios is that they can be easily obtained
in complete blood count data and do not require any
additional health expenditure. Various studies have
shown that these inflammatory parameters, together
with CA-125, can contribute to the management of the
disease in ovarian cancers [10].

EOC accounts for approximately 90% of ovarian

Table 4. Efficacy of PLR and NLR in discriminating epithelial ovarian cancer stages

FIGO Stages PLR NLR
Cut-off AUC Sen Spe Cut-off AUC Sen Spe
IvsIV 210 0.845 85% 81% NS NS NS NS
(P<0.001)
I vs IV 207 0.737 85% 56% 3.06 0.730 85% 59%
(P=0.007) (P=0.009)

AUC= area under the curve, PLR= platelet-to-rymphocyte ratio, NLR= neutrophil-to-lymphocyte ratio, Sen=Sensitivity, Spe=
Specificity, FIGO= The International Federation of Gynecology and Obstetrics, NS= not significant.
Note: There was no statistically significant difference in PLR and NLR values in the discrimination of the other stages

(P>0.05).

41



Eur Res J. 2024;10(1):37-44

Inflammatory indexes in epithelial ovarian cancer

cancers in all age and ethnic groups. The fact that pa-
tients with EOC are asymptomatic for a long time and
therefore are often diagnosed at an advanced stage has
intensified studies to determine the diagnostic and
prognostic values of inflammatory cell ratios derived
from complete blood count parameters such as NLR
and PLR [4, 11].

In our study, the effectiveness of NLR and PLR
ratios in the evaluation of the stages of patients with
EOC was investigated. It was determined that the PLR
value increased especially in stage IV compared to
other stages. We thought that the lack of a significant
difference between stage II and other stages in terms
of PLR value may be due to the small number of pa-
tients in this group. NLR value was different only be-
tween stage III and stage IV. In addition, it was
determined that the PLR value was correlated with the
stages (stages I-IV), while the NLR value was not.
Moreover, while PLR value differs between early
stage and advanced stage EOC, there is no difference
in NLR value. In summary, it was observed that the
PLR value increased as the stage increased. We think
that the PLR value may be important in terms of giv-
ing an idea about the stage of the disease at the initial
diagnosis stage.

In studies in the literature on the subject, it is re-
ported that PLR and NLR values increase as the stage
increases, similar to our findings. In a study by Kokgii
et al. [12], which included 100 patients with epithelial
ovarian cancer, it was shown that NLR and PLR levels
were increased in advanced stage compared to early
stage. In the study, the prognostic value of PLR was
found to be better than blood parameters such as
platelet and NLR ratio [12]. In a study by Zhang et al.
[13] in which 190 patients with ovarian cancer were
included, it was revealed that while the mean PLR val-
ues were 182.6 in stage I, it increased to 234.50 in
stage IV, and this increase was statistically significant
(» =0.032). In the recently published study by Huang
et al. [14], it was shown that the value of PLR and
NLR did not differ between histological grade, age of
the patient or type of ovarian cancer, but increased in
advanced ovarian cancer compared to early-stage
ovarian cancer. Thus, it has been reported that high
PLR and NLR values at the time of diagnosis can be
interpreted in favor of probable advanced stage ovar-
ian cancer. Although there are studies in the literature
that PLR values increase as the stage increases, which

is largely consistent with our findings, there are find-
ings in some studies that the PLR value does not
change between stages. In the study of Wang et al.
[15], it was reported that while there was no increase
in PLR values, NLR values increased in advanced
EOC compared to the early stage.

In the literature, studies have been conducted to
differentiate ovarian cancer from the healthy group,
generally for the effectiveness of PLR and NLR in the
diagnosis of epithelial ovarian cancer. Considering the
results of these studies, the AUC value of PLR in dif-
ferentiating ovarian cancer from the healthy group
varies between 0.621 and 0.684, while the AUC value
of NLR varies between 0.604 and 0.737 [16-18]. We
were able to find only one study evaluating the effi-
cacy of PLR and NLR in staging ovarian cancers. In
this study, using the Multivariate Logistic Regression
Analysis method, it was reported that PLR is an inde-
pendent risk factor associated with the distinction be-
tween early and advanced stages in EOC. However,
such a result could not be reached for the NLR ratio.
In the same study, when the cut-off was determined as
200 for PLR, the odds ratio was calculated as 1.0105
[16]. In our study, the prognostic value of PLR and
NLR ratios was investigated in the discrimination of
early and advanced stages by ROC analysis. Accord-
ingly, the AUC value of PLR values in the discrimi-
nation between early and advanced stages in EOC
were found to be 0.607, sensitivity 47%, and speci-
ficity 81% (cut-off: 220). In our study, the odds ratio
for PLR was found to be 3.82. In the light of these
findings, we think that PLR values can be considered
in estimating the stage of epithelial ovarian cancer at
the initial diagnosis stage.

There are also studies to reveal the prognostic
value of PLR and NLR ratios for survival prediction.
In a meta-analysis evaluating the results of a total of
3467 patients and 13 studies, it was reported that an
increase in NLR had a poor prognostic effect (hazard
ratios 1.70 and 1.77, respectively) on overall survival
(OS) and progression-free survival (PFS). In the same
study, it was stated that the increase in PLR had a
slightly higher risk of poor prognosis for OS and PFS
(hazard ratio 2.05 and 1.85, respectively) [19]. In our
study, an analysis for survival prediction was not per-
formed. However, the stage of EOC at diagnosis is one
of the most important factors on survival. In this re-
spect, according to the results of our study, the fact that
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the PLR value has a prognostic value in the prediction
of early and advanced stages is also compatible with
studies on survival prediction.

Limitations

Our study has some limitations. The first is that
the number of patients in some stages is low. Espe-
cially there were few patients in the stage II. This may
have affected the power of statistical analyzes regard-
ing the stage I1. Not including a healthy group in our
study can be considered as a limitation in terms of in-
vestigating the diagnostic value of the ratio of PLR
and NLR. However, in this study, only a result was re-
vealed for the use of these values for prognostic pur-
poses in the differentiation of stages at the initial
diagnosis stage.

CONCLUSION

According to the data of our study, NLR and PLR val-
ues were found to have a statistically prognostic value
in the discrimination of EOC stages. It has been deter-
mined that NLR value is not effective in distinguishing
early and advanced EOC, and PLR value may play a
predictive role for advanced EOC before surgery.
However, there is a need for more comprehensive
studies in this area.
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