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Background: Ovarian cancer is a common malignant tumor of the female reproductive system, and its
mortality rate is high. In recent years, studies have found that the neutrophil-to-lymphocyte ratio (NLR)
has a correlation with the prognosis of patients with malignant tumors; however, its association with the
prognosis of ovarian cancer patients has not been studied. Therefore, we designed this study to investigate
the correlation between the NLR and clinicopathological parameters in patients with epithelial ovarian
cancer and its effect on prognosis.

Methods: A total of 168 ovarian cancer patients (received operation in our hospital and age >18 years)
admitted to the Pu Ren Hospital in Wuhan City and Shandong Qingdao Hospital of Integrated Traditional
and Western Medicine from January 2015 to January 2017 were retrospectively included. The patients
were equally divided into high NLR (n=84) and low NLR (n=84) groups according to their preoperative
NLR levels (under preoperative fasting conditions, 5 mL venous blood was taken and immediately sent for
examination), and the clinical characteristics and prognoses of the two groups were compared. All patients
were followed up for 5 years to study the 5 years progression-free survival and 5-year mortality rate.
Results: Preoperative NLR levels were associated with Federation International of Gynecology and
Obstetrics (FIGO) staging, ascites, and lymph node metastasis in patients with ovarian cancer (P<0.05). The
area under the curve (AUC) of NLR in predicting recurrence or metastasis in ovarian cancer patients within
5 years after surgery was 0.675 [95% confidence interval (CI): 0.594-0.757, P=0.000]. Furthermore, the
AUC of NLR in predicting death in ovarian cancer patients within 5 years after surgery was 0.785 (95% CI:
0.717-0.853, P=0.000). Patients in the high NLR group had a significant reduction in 5-year progression-
free survival and an increased mortality rate (P=0.000).

Conclusions: High NLR in patients with ovarian cancer is related to clinicopathological parameters and

poor prognosis in ovarian cancer patients.
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Introduction

Ovarian cancer is one of the most common malignancies
of the female reproductive system, and due to its high
degree of malignancy, the mortality rate is as high as
30% or more (1,2). Factors influencing death in patients
with ovarian cancer include clinical staging, lymph node
metastasis, and tumor biology (3,4). Identifying risk factors
for postoperative recurrence, metastasis, or death in ovarian
cancer patients is beneficial for improving treatment
measures to prolong the survival and predict the prognosis
of these patients. In recent years, the relationship between
the neutrophil-to-lymphocyte ratio (NLR) and malignant
tumors has gradually attracted increasing attention from
scholars, and studies have confirmed that NLR can
predict patient prognosis in breast, liver, lung, and bladder
cancers, these studies showed that a higher level of NLR
was associated with a poor prognosis (5-8). Studies have
also shown that NLR is associated with the efficacy of
neoadjuvant chemotherapy in patients with ovarian cancer,
a higher level of NLR is associated with a poor efficacy of
neoadjuvant chemotherapy (9,10), but whether this change
in efficacy translates into a long-term mortality benefit
is unclear. Therefore, we designed this study to explore
the correlation between the NLR and clinicopathological
parameters in patients with epithelial ovarian cancer and
its effect on prognosis, so as to promote the application
of NLR in patients with ovarian cancer. We present
the following article in accordance with the REMARK
reporting checklist (available at https://gs.amegroups.com/
article/view/10.21037/gs-22-413/rc).

Methods
General information

A total of 168 epithelial ovarian cancer patients admitted
to the Pu Ren Hospital in Wuhan City and Shandong
Qingdao Hospital of Integrated Traditional and Western
Medicine from January 2015 to January 2017 were
continuously included in this retrospective cohort study. All
of the patients underwent surgical treatment. The patients
were equally divided into high NLR (n=84, NLR >3.5)
and low NLR (n=84, NLR <3.5) groups according to their
preoperative NLR levels.

The inclusion criteria were as follows: (I) patients with
epithelial ovarian cancer (pathological diagnosis); (II)
patients who received surgical treatment; (III) patients who
did not receive other special treatment before surgery; (IV)
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age >18 years; and (V) those with complete clinical data.
The exclusion criteria were as follows: (I) concomitant with
other malignant tumors; (II) cases of death due to other
reasons during the follow-up period; (III) patients with
serious cardiovascular and cerebrovascular diseases; (IV)
patients with liver and kidney dysfunction; (V) patients who
did not complete the postoperative treatment as required;
(VI) patients with co-infectious diseases at the time of
admission; (VII) failure to undergo follow-up; and (VIII)
patients with IV stage epithelial ovarian cancer.

All procedures performed in this study were in
accordance with the Declaration of Helsinki (as revised in
2013). This study was approved by the Ethics Committee
of the Pu Ren Hospital in Wuhan City (No. 20210182) and
Shandong Qingdao Hospital of Integrated Traditional and
Western Medicine [No. (2002)001], and the requirement
for individual informed consent for this retrospective
analysis was waived.

Observation data

The observation data were as follows: Clinicopathological
parameters: age, Federation International of Gynecology
and Obstetrics (FIGO) stage, pathological type, histological
grade, tumor size, ascites, lymph node metastasis, vascular
tumor thrombus, carbohydrate antigen 125 (CA125).
Prognosis outcomes: 5 years progression-free survival (PFS)
and 5-year mortality rate. All patients were followed up for
5 years by telephone or clinic visits.

Detection method

O S-year PFS was defined as the time from the day
after surgery to the recurrence, metastasis, or death
of ovarian cancer.

(II)  5-year mortality: all patients were followed up for
5 years to calculate the mortality rate.

(III) Vascular tumor thrombus and lymph node
metastases: we obtained a sample of the patient’s
tumor tissue during surgery, and then performed
pathological examinations to determine whether a
vascular tumor thrombus had formed.

(IV) CA125: we took 5 mL of venous blood under
fasting conditions in the early morning before
surgery, centrifuged it at 3,000 r/min to obtain
the upper serum, and immediately sent it for
testing using a Roche CobasE601 automatic
electrochemiluminescence immunoassay analyzer
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(Roche, Switzerland) to detect serum CA125.

(V) Neutrophils and lymphocytes: under preoperative
fasting conditions, 5 mL venous blood was taken
and immediately sent for examination. The BC-
6800 automatic blood cell analyzer (Shanghai Jumu
Medical Instrument Co., Ltd., Shanghai, China)
was used to determine the levels of neutrophils and

lymphocytes.

Statistical analysis

Data analysis in this study was completed using SPSS26.0
(IBM, Chicago, USA), and the difference was considered
statistically significant when P<0.05 (two-sided). The
measurement data of the two groups were expressed as
mean + standard deviation, and the differences between the
two groups were analyzed by independent sample 7-tests.
Receiver operating characteristic (ROC) curves were used
to analyze the predictive value of the NLR in the prognosis
of patients with ovarian cancer. Differences in PFS and
mortality in the high and low NLR groups were analyzed
using Kaplan-Meier (KM) survival curves.

Results

Correlation between the NLR and the clinicopathological
features of ovarian cancer patients

The preoperative NLR levels were associated with FIGO
staging, ascites, and lymph node metastasis in patients with
ovarian cancer (P<0.05, Table 1).

Predictive value of the NLR for recurrence or metastasis in
ovarian cancer patients within 5 years after surgery

The area under the curve of NLR in predicting recurrence
or metastasis within 5 years after surgery in patients with
ovarian cancer was 0.675 [95% confidence interval (CI):

0.594-0.757, P=0.000]. See Figure 1.

Predictive value of NLR for deaths within 5 years after
surgery in patients with ovarian cancer

The area under the curve of NLR in predicting death
within 5 years after surgery in patients with ovarian cancer
was 0.785 (95% CI: 0.717-0.853, P=0.000). See Figure 2.
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Comparison of PFS between the two groups

Compared with the low NLR group, the PFS of the
patients in the high NLR group was significantly reduced
(P=0.000). See Figure 3.

Comparison of 5-year mortality rates between the two
groups

The 5-year mortality rate in the high NLR group was
markedly higher than that of the low NLR group (P=0.000).
See Figure 4.

Discussion

There is growing evidence that cancer cells can induce
tumor angiogenesis by activating systemic inflammation,
which ultimately promotes tumor cell proliferation and
metastasis (11-13). The systemic inflammatory response is
closely related to the onset, development, and metastasis of
cancer. Thus, inflammatory markers, including the NLR,
have been shown to be associated with cancer mortality and
are utilized as useful prognostic indicators in many solid
tumors (14,15). In our study, the relationship between the
NLR and ovarian cancer patients’ clinical-pathological
characteristics, postoperative PFS, and mortality rate was
explored. We observed that high NLR was related to lymph
node metastasis, ascites, and FIGO staging in ovarian cancer
patients. Also, the postoperative PFS was shortened and the
mortality rate was increased in ovarian cancer patients with
high NLR.

Neutrophils are a kind of inflammatory cell. Following
the activation of systemic inflammation by the tumor, the
level of neutrophils increases, and the systemic inflammation
leads to local angiogenesis of the tumor tissue, proliferation
and growth of tumor cells, and eventually results in tumor
cell metastasis. Lymphocytes are the core of the immune
response and can be divided into three categories, namely
T cells, B cells, and natural killer (NK) cells. T cells are
thymus-dependent lymphocytes that are differentiated
from bone marrow-derived lymphocytes in the thymus
and can be divided into three subpopulations according to
their function in the immune response: cytotoxic T cells,
helper T cells, and regulatory T cells. The full name of B
cells is bone marrow-dependent lymphocytes. These cells
are derived from the bone marrow and can be increased to
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Table 1 Correlation between NLR and clinicopathological features in patients with ovarian cancer

Group High NLR group (n=84) Low NLR group (n=84) ¥* value P value

Age, n (%) 2,914 0.088
>60 years 43 (51.19) 32 (38.10)
<60 years 41 (48.81) 52 (61.90)

FIGO stage, n (%) 4.350 0.037
| stage 47 (55.95) 60 (71.43)
Il or Ill stage 37 (44.05) 24 (28.57)

Pathological type, n (%) 0.025 0.874
Serous 52 (61.90) 51 (60.71)
Other types 32 (38.10) 33 (39.29)

Histological grade, n (%) 0.215 0.643
| grade 42 (50.00) 45 (53.57)
Il or Ill grade 42 (50.00) 39 (46.43)

Tumor size >5 cm, n (%) 2.085 0.149
Yes 35 (41.67) 26 (30.95)
No 49 (58.33) 58 (69.05)

Ascites, n (%) 5.376 0.020
Yes 47 (55.95) 32 (38.10)
No 37 (44.05) 52 (61.90)

Lymph node metastasis, n (%) 4.725 0.030
Yes 26 (30.95) 14 (16.67)
No 58 (69.05) 70 (83.33)

Vascular tumor thrombus, n (%) 1.5638 0.215
Yes 50 (59.52) 42 (50.00)
No 34 (40.48) 42 (50.00)

CA125 >35 U/mL, n (%) 0.024 0.877
Yes 45 (53.57) 46 (54.76)
No 39 (46.43) 38 (45.24)

NLR, neutrophil-to-lymphocyte ratio; FIGO, Federation International of Gynecology and Obstetrics.

differentiate into effector B cells after being stimulated by
antigens. B cells synthesize and secrete antibodies, and exert
immune effects. NK cells are differentiated from lymphoid
stem cells in the bone marrow and can directly kill virus-
infected cells, tumor cells, and allogeneic cells. Thus,
lymphocytes are the basis of the body’s ability to kill tumor
cells (16-18).

An elevated NLR indicates that the body’s systemic
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inflammatory state is activated and lymphocytes are
inhibited; in this case, the body’s ability to kill tumor cells
is diminished, and the proliferation and metastasis of
tumor cells increases, which can lead to a poor prognosis
(19,20). Our study showed that a high NLR may promote
the proliferation and metastasis of ovarian cancer cells,
manifested by an increased FIGO staging, lymph node
metastasis, and ascites, which ultimately lead to a poor
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Figure 1 Predictive value of the NLR for recurrence or metastasis
in patients with ovarian cancer within 5 years after surgery. NLR,

neutrophil-to-lymphocyte ratio.
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Figure 2 Predictive value of the NLR for death within 5 years
after surgery in patients with ovarian cancer. NLR, neutrophil-to-

lymphocyte ratio.

prognosis. These findings have been confirmed by several
previous studies (21,22). In addition, studies have also
shown that a high NLR is associated with the sensitivity of
chemotherapy drugs in patients with ovarian cancer, which
is manifested by patients with a high NLR reacting less
after receiving chemotherapy (9,10). This may also be a
factor in the poor prognosis of patients with ovarian cancer
caused by a high NLR.
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Figure 4 Comparison of the 5-year mortality rates between the
two groups. NLR, neutrophil-to-lymphocyte ratio.

Limitations

There were some limitations in our study that should be
noted. Firstly, this was a retrospectively clinical study. In
addition, we failed to study the mechanism of NLR leading

to ovarian cancer cell metastasis.

Conclusions

High NLR in patients with ovarian cancer is related to
FIGO staging, lymph node metastasis, ascites, etc., which
has good value for predicting poor prognosis in ovarian

cancer patients.
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