36

DOI: 105152 /cjms.2020.813
CYPRUS JOURNAL OF

MEDICAL SCIENCES

Original Article
I

Discriminating Borderline Ovarian Tumors from Ovarian Cancer:
Focus on Systemic Inflammatory Response Markers

Gulin Feykan Yegin 9, Emre Erdem Tas 2, Gékhan Kilic 2/, Hiseyin Levent Keskin =, Ayse Filiz Yavuz
Department of Gynecology and Obstetrics, Yildinm Beyazit University Ataturk Training and Research Hospital, Ankara, Turkey

ORCID IDs of the authors: G.FY. 0000-000I-8006-5055; E.E.T. 0000-0001-6043-2700; GK 0000-0002-9940-7139; H.L.K. 0000-0002-2268-
382l; A.FY.0000-0003-3699-7757.

Cite this arﬂgle as: Yegin GF, Tas EE, Kilic G, Keskin HL, Yavuz AF. Discriminating Borderline Ovarian Tumors from Ovarian Cancer: Focus
on Systemic Inflammatory Response Markers. Cyprus J Med Sci 2020; 5(1): 36-40.

BACKGROUND/AIMS

This study aims to investigate the preoperative diagnostic accuracy of systemic inflammatory response (SIR) markers, including
neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR), in discriminating borderline ovarian tumors (BOTs) from
malignancy and, thereby, prevent over- or underdiagnosis in the management of BOTs and ovarian malignancy.

MATERIAL and METHODS

Medical records of 99 patients who underwent surgical tfreatment and had confirmed histopathologic diagnosis of primary malignant
or BOT were retrospectively analyzed. The recommended cut-off values for preoperative NLR and PLR were determined using receiver
operating characteristic. The associations of NLR and PLR with tumors’ malignancy potentials were analyzed using the Chi-square test
or the Fisher's exact test.

RESULTS

The mean NLR and PLR were significantly lower (p=0.002 and p=0.006, respectively) in BOTs group than in the epithelial ovarian
carcinoma (EOC) group. Optimal cut-off points of NLR and PLR for discriminating BOTs and EOC group was 2.42 and 1692, respectively.
The likelihood of malignancy increased in group with NLR values >2.42 (p<0.001; OR, 2.36, 95%; Cl, 1.19-4.68) and PLR values >1692 (p<0.001;
OR, 3.6, 95%; Cl, 1.48-8.76). Most importantly, both NLR and PLR values were above the cut-off point, and the malignancy risk had a 12-fold
increase (p<0.001; OR, 12.15, 95%; Cl, 1.78-82.6).

CONCLUSION
This data will strengthen the discrimination of malignant tumors from BOTs and facilitate the decision-making on surgical radicality and

may also be used in combination with imaging strategies, tumor markers, and frozen section to increase diagnostic accuracy.
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INTRODUCTION

Epithelial ovarian cancer is the most lethal gynecologic cancer; it is a major cause of cancer-related death in women (], 2).
The high mortality is associated with difficulties regarding early diagnosis, development of resistance tfo chemotherapeu-
tic agents in advanced stage, and high recurrence rates (1). Currently, about 60%-65% of patients are being diagnosed
with stage Ill ovarian carcinoma, which explains the high mortality of this neoplasm (3, 4). The five-year survival for pa-
tients diagnosed with stage | ranges from 80% to 90%; whereas for patients with stages llI-IV, it ranges from 5% to 50%
(4). Though great efforts had been made in decades, the abilities of predicting malignancy potential of ovarian tumors are
inadequate, and there is still no well-established screening tool for ovarian cancer (5, 4).

Borderline tumors of the ovary (BOTs), also called tumors of low-malignant potential, are a heterogeneous group of le-
sions histologically defined by atypical epithelial proliferation without stromal invasion (7). The behavior of these nonin-
vasive neoplasms is distinct from low-grade ovarian carcinoma, and they are considered a distinct clinical entity (7). BOTs
account for 14%-15% of all primary ovarian neoplasms (8). The disease has a good prognosis (stage | five-year survival is
99%), and unilateral salpingo-oophorectomy (USO) appears to be an option for women with unilateral disease (9). Com-
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plete staging with total abdominal hysterectomy and bilateral
salpingo-oophorectomy (TAH-BSO) is required for women with
stage Il or higher disease. The efficacy of conservative surgery
in early-stage diseases was best illustrated in a systematic re-
view and meta-analysis of 120 mostly retrospective studies (10).
For women with stage | ovarian borderline fumors treated with
either USO or ovarian cystectomy, with an average follow-up of
three to six years, the borderline recurrence rate was 3%, recur-
rence with malignant disease was 1.6%, and the death rate was
0.5% (10, I1). According to recent data, for women with an ap-
parent unilateral stage | BOT, unilateral salpingo-oophorectomy,
pelvic washing, or omental and peritoneal biopsy is suggested
rather than complete staging surgery (I, 5). The ability to pre-
operatively distinguish borderline tumors from early-stage car-
cinoma considerably influences surgical treatment and allows
improved counseling of patients.

Systemic inflammatory response (SIR) are closely associated
with cancer initiation, progression, and metastasis, and thus,
inflammatory markers, including the neutrophil-to-lymphocyte
ratio (NLR) and platelet-to-lymphocyte ratio (PLR), have been
studied and found to be related to cancer mortality and em-
ployed as useful prognostic indications in many solid tumors (12,
13). Studies associated with BOTs are exactly limited, and fo the
best of our knowledge, the cut-off values of NLR and PLR to dis-
criminate BOTs from malignant tumors have not been clarified
yet. Thus, we conducted the current study to compare preop-
erative diagnostic accuracy of SIR markers, including NLR and
PLR, in BOTs and malignant tumors, and thereby prevent over-
or underdiagnosis in the management of BOTs and ovarian ma-
lignancy.

MATERIAL and METHODS

Subjects

A retrospective analysis was performed with data gathered
from 99 patients who underwent surgical tfreatment and were
histopathologically diagnosed with primary malignant or BOT
between 2007 and 2017. The indication criteria for surgical treat-
ment (laparotomy/laparoscopy) was determined as anechoic
cysts with a maximum diameter more than 7 cm; persistence of
change more than six months; altered CA 125, CA 15-3, CEA, al-
pha-fetoprotein, and CA [99; presence of intracystic vegetation;
ovarian masses with septation and/or solid component; and re-
sistance index by color Doppler less than or equal to 0.4. On the

Main Points:

e The mean neutrophil-to-lymphocyte ratio (NLR) and
platelet-to-lymphocyte ratio (PLR) were significantly low-
er (p=0.002 and p=0.006, respectively) in borderline ovar-
ian tumors (BOTs) groups than in the epithelial ovarian
cancer (EOC) group.

e Most importantly, the malignancy risk had a 12-fold in-
crease in cases whom NLR and PLR values were both
above the cut-off point(p<0.00l; OR, 1215, 95%; Cl, 1.78-
82.6).

e NLR and PLR can be used tfo strengthen the diagnostic
accuracy on discriminating borderline ovarian tumors
(BOTs) from ovarian cancer.
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other hand, the exclusion criteria suggests the presence of acute
inflammatory disease, myeloproliferative disorders, concom-
itant gynecological and other cancers, autoimmune disease,
and usage of any drug that affects CBC parameters, including
anticoagulants or hormonal contents, or reported smoking. Ac-
cording fo inclusion and exclusion criteria, 99 patients were en-
rolled in the study. All participants submitted a written informed
consent. The study was approved by the Ethical Review Board
of our institution. This research was conducted in accordance
with the World Medical Association Declaration of Helsinki (and
the 2000 revision).

Demographic and pathologic characteristics (age, gravidity,
parity, histological type, FIGO stage) and data regarding preop-
erative SIR markers, including NLR and PLR, were retrieved from
patients’ medical files and hospital records. Blood samples were
collected from patients during their admission at the hospital for
surgery and before receiving any medications (Sysmex XE-2100
Avutomated CBC Analyzer, Sysmex, Nurnberg, Germany).

Affer grouping patients according to malignancy potential (i.e,
borderline vs malignant epithelial ovarian tumors), the groups
were compared in terms of the examined parameters.

Data Extraction

Preoperative blood samples were drawn 7-10 days prior fo sur-
gery. NLR was defined as absolute neutrophil count divided by
absolute lymphocyte count, and PLR was defined as absolute
platelet count divided by absolute lymphocyte count. Patients
were then classified into low- and high-risk groups according to
the cut-off values determined by the Youden index to examine
the correlation between those markers and malignancy poten-
tial of epithelial ovarian tumors, preoperatively.

Statistical Analyses

The Kolmogorov-Smirnov assesses the normality of the data.
Normally distributed data were expressed as means and stan-
dard deviations. Nonparametric data were expressed as me-
dians and interquartile ranges. The groups were compared
using independent sample t-tests and Mann-Whitney U tests.
Variables with a p<0.05 were included in the receiver operating
characteristic (ROC) curve analysis which determines the cut-
off values. The biggest Youden index (sensitivity+specificity-I)
was selected as the optimal cut-off point. The associations of
NLR and PLR with tumor malignancy potentials were analyzed
using the Chi-square test or the Fisher’s exact test.

Statistical analyses were conducted using the Statistical Pack-
age for the Social Sciences software for Windows version 21.0
(IBM Corporation, Armonk, NY, USA). Odds ratios and 95.0%
confidence infervals were determined. A p<0.05 was consid-
ered statistically significant.

RESULTS

The cases involved in the present study include a total of 99
patients; 79 (79.8) patients manifested epithelial ovarian carci-
noma (EOC) and 20 (20.2%) patients with borderline ovarian tu-
mor (BOTs). In the BOTs group, 10 (10.1%) of the neoplasms were
serous and 10 (10.1%) were musinous. Demographic and patho-
logic characteristics and examined parameters of patients were
summarized in Table |.
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TABLE I. Demographic and surgical characteristics and preoperative

SIR markers including NLR and PLR of patients

Characteristic BOTs EOC [
Demographic and surgical, mean + SD (range)

Age (years) 474145 57.1£14.5 0.740
Gravidity 4.24+2.86 27519 0.042*
Parity 2.00+1.30 329+2.20 0.002*
FIGO stage, n (%)

Low stage (IA-IB) 14 (14.1%) 3(3%) <0.00/*
High stage (IC- lI-1lI-1\V) 6 (6.1%) 76 (76.8%)  <0.001*
SIR markers, mean+SD (range)

NLR (%) 223+0.83 3.89+2.16 0.002*
PLR (%) I51.714£75.210 249153139010  0.006*
NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio;
BOT, borderline ovarian tumors; EOC, epithelial ovarian cancer; OR: odd
ratio; Cl: confidence interval

TABLE 2. Demographic and surgical characteristics and preoperative
SIR markers including NLR and PLR of patients

<cut-off >cut-off p OR  95%Cl
NLR EOC 23(291%) 56(709%) <0.00I 236 119-4.68
BOT 14 (70%) 6 (30%)
PLR EOC 22(278%) 57(722%) <0001 3.6 148-876
BOT  16(80%) 4(20%)
NLR&PLR EOC  31(392%) 48(60.8%) <0001 [215 178-82.6
BOT 19 (95%) 1 (5%)
NLR: neutrophil-to-lymphocyte ratio; PLR: platelet-to-lymphocyte ratio;
BOT: borderline ovarian tumors; EOC: epithelial ovarian cancer; OR, odd
ratio; Cl, confidence interval
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FIGURE I. The receiver operating characteristic curve analysis of
the relationship between only NLR, only PLR, and both NLR and PLR

values
NEU_LYM : neutrophil-to-lymphocyte ratio

PLT_LYM: platelet-to-lymphocyte ratio

Combined: both neutrophil-to-lymphocyte ratio and platelet-to-lymphocyte ratio
neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) in
discriminating borderline ovarian tumors (BOTs)
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There was no significant difference in the demographic charac-
teristics (age, gravidity, and parity) between the BOTs and EOC
groups (all p>0.05).

The mean NLR and PLR were significantly lower (p=0.002 and
p=0.004, respectively) in BOTs group than in the EOC group.

ROC curve analyses revealed that the optimal cut-off points of
NLR and PLR for discriminating BOTs and EOC group was 2.42
and 1692, respectively (Figure I).

Finally, when the groups (i.e, BOTs and EOC) were subdivided
according to NLR, PLR, and NLR-PLR cut-off values (NLR<2.42
vs. NLR>2.42 and PLR<1692 vs. PLR>1692), the ratio of patients
whose NLR, PLR, and NLR-PLR were above the cut-off value
were high in EOC group than BOTs group, and significant differ-
ences were observed (p<0.001) (Table 2).

DISCUSSION

Our study demonstrated that in the group of patients with NLR
values >2.42, the likelihood of malignancy increased by 2.3-fold
(p<0.001; OR, 2.36, 95%; Cl, 1.19-4.68), and the likelihood of malig-
nancy of the ovarian fumor increased by 3.6-fold in the patient
group with PLR values >1692 (p<0.00l; OR, 3.6, 95%; C|, 1.48-8.76).
Most importantly, both NLR and PLR values were above the cut-
off point, and a 12-fold increase in the malignancy risk was ob-
served (p<0.00l; OR, 1215, 95%; Cl, 1.78-82.6).

The increasing evidences focus on the importance of inflam-
mation in the initiation, promotion, invasion, and metastasis
periods of cancer. Increased neutrophil, platelet, C-reactive
protein, and fibrinogen concentration in cancer process have
been discussed in many studies (14). In addition, neutro-
phil-to-platelet ratio (NLR) and platelet-to-lymphocyte ratio
have also been suggested to be useful in discriminating ma-
lignant and benign ovarian tumors (15-19). Numerous studies
have demonstrated the association of PLR and NLR with ovar-
ian cancers (20-22). In this study, the cut-off values of these
markers discriminate BOTs from malignancy, preoperatively, to
prevent higher morbidity and mortality due to radical or sec-
ond-look surgeries.

In a published meta-analysis, NLR and PLR were found fo be
significant predictors for solid fumors originating from several
tissues (23). However, there is no consensus on predictive values
of NLR and PLR in gynecologic cancers. Additionally, data per-
taining to BOTs is limited (24).

Current tools used in the management of adnexal masses are
gynecologic examination, tumor markers, and imaging meth-
ods. However, there are no sonographic features strongly sug-
gestive of borderline histology, and sonographic appearance
ranges from unilocular cysts to masses with solid components.
Tumor markers have been demonstrated as useful in identi-
fying malignancy, but these parameters are also found to be
elevated in 25%-60% of BOTs (25-28). In current literature, CA
125, CEA, and CA 19-9 were targeted fo identify the prognosis
of borderline tumors but are not considered to be a diagnostic
tool (29). Consequently, we are still unable to anticipate malig-
nancy potential and invasion status of ovarian tumors, preop-
eratively.
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Intraoperative frozen section plays the most critical role in the
management of these cases. However, the sensitivities for de-
tection of BOTs are 50%-85%. A previous study was designed
with patients who underwent surgery due to an adnexal mass.
Among these patients, 175% were preliminarily diagnosed as a
BOT. The final pathology was reported as benign. More impor-
tantly, in 175% of patients diagnosed with ovarian carcinoma in
frozen section, the final pathology was reported as BOT (24). All
under- and overdiagnosis of these patients will undoubtedly
cause mismanagement and increased morbidity and mortality
due fo overtreatment or recurrent surgeries.

Parameters that increase the frozen section’s accuracy have
also been studied, and the most favorable marker in literature
was determined to be CA 125, especially in serous malignancies
(25-27). Conversely, numerous studies showed no remarkable
effect of CA 125 in increasing frozen section diagnostic potential
(30). It has been reported that simple indices, such as NLR and
PLR, have high sensitivity for detection of early-stage invasive
ovarian cancer (31). Additionally, the NLR value was found to be
useful in increasing frozen section accuracy (24).

Although studies focus on the discrimination of malignant tu-
mors from benign masses, it is also important fo classify a tumor
as borderline/malignant tumor especially in a fertility-preserv-
ing surgery and manage operation in an optimal way by de-
creasing morbidity and mortality.

In a reported study, a statically significant impact for both pre-
operative NLR and PLR in distinguishing BOTs from simple ovar-
ian serous cysts was suggested (17). In another study designed
on a patient group with benign and malignant ovarian tumors,
preoperative PLR and platelet count were statistically found to
be significant between groups, but there was no association
detected with NLR (20). Similarly, in another study, preoperative
NLR, PLR, and monocyte were established to be higher in ma-
lignant cases. It was also stated by authors that NLR and PLR
combined with CA 125 can be useful for the differentiation of
ovarian tumors, whether it's benign or malignant (32). PLR was
also found to be correlated with low survival rates in ovarian
cancers (19). In a study regarding discrimination of BOTs from
malign tumors by using NLR and PLR, authors stated that these
SIR markers are predictors of malignant tumors but not border-
line tumors, even in case of tumor invasion less than 5 mm (33).

The current research is limited to its retrospective and sin-
gle-centered design; thus, prospective randomized studies with
larger sample sizes are required to verify our results.

In conclusion, this data will strengthen the elimination of malig-
nant tumors from BOTs and may also be used in combination
with imaging strategies, tumor markers, and frozen section fo in-
crease diagnostic accuracy before radical surgical interventions.
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