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ABSTRACT

Objective: Epithelial Ovarian Cancer (EOC) in early stage is difficult to diagnose. Serum indicators for stage I-II of
epithelial ovarian cancer which confined to pelvic cavity were found through retrospective analysis, possible early
detection methods might be found.

Methods: 165 patients were diagnosed as epithelial ovarian cancer at stage Il from January 1%, 2015 to December
315, 2019. Data was collected including age, pathological type, serum D-dimer (D-D), Neutrophil to Lymphocyte ratio
(N/L), the platelet to Lymphocyte ratio (P/L), Cancer Antigen 125 (CA125), Human Epididymis Protein 4 (HE4)
and diameter of the ovarian mass by ultrasound.

Results: D-D, CA125, HE4, ROMA, diameter, pathological type and age were significantly different in the different
stage, age showed independent effect after logistical regression (P<0.05). D-D, CA125, HE4, ROMA, diameter, age
and stage were significantly different in the different pathological type, and diameter showed significant independent
influence on different pathological type after binary logistic regression (P<0.05).

Conclusion: CA125, HE4, ROMA, diameter of tumor, D-dimer and age were found significantly different between

stage I and stage II, with age shows good effect on the diagnosis for stage II and diameter of tumor shows diagnostic

value for non-serous ovarian cancer. Combined diagnosis may improve the diagnosis rate of early ovarian cancer.
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INTRODUCTION

With a survival rate below 45% of five-year and 15,000 death
caused by it globally making ovarian cancer the 7™ most
common cancer and 8% most common cause of cancer death
among women [1,2]. The five-year survival rate is 92% for
women with stage [ epithelial ovarian cancers while only around
30% for those with advancedstage [3]. Therefore, early
detection, early diagnosis and early treatment of ovarian cancer
are very important, which can improve the prognosis of patients
significantly. Though many patients were diagnosed with
evaluated CA125 or HE4 value, still there are some patients who
were in low level that they are diagnosed with ovarian cancer.
Thus, the present study aimed to explore if there was a role for
these parameters that were simple and accessible in the
preoperative to find the early-stage epithelial ovarian cancer,

especially in these who were in negative CA125 and HE4 value
and make a judgement of the characteristic of the tumor.

In the recent years, there are more and more advanced
equipment to detect pelvic mass, such as different kinds of
Cancer Antigen (CA125, CEA, CA199, AFP), pelvic MRI [4,5].
When patients are suspicious for as a malignant tumor, more
technology and truly needed.
Completed blood count and ultrasonography for women are

senior consumption are
easy to get and relatively at low cost. Chronic inflammation has
been associated with the carcinogenesis of different types of
tumors, including ovarian cancer, and neutrophil, lymphocyte
are common inflammation cells in blood cell. And neutrophil-
and platelettolymphocyte ratio are

to-lymphocyte  ratio

considered predictive factors for survival in ovarian cancer [6,7].
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METHODS

From January 1t in 2015 to December 31st in 2019, patients
were hospitalized as epithelial ovarian cancer in The First
Affiliated Hospital of Chongqing Medical University. After
comprehensive surgical staging, 165 patients were diagnosed as
epithelial ovarian cancer from stage la to stage Ila. Operations
included hysterectomy with bilateral salpingo-oophorectomy,
omentectomy, and lymphadenectomy, when mucinous cancer
was confirmed, appendicectomy should be performed to keep
staging. Both abdominal
laparoscopic surgery were acceptable. These who had adjuvant

comprehensive surgery and
chemotherapy before surgery were excluded, non-epithelial and
borderline tumors were not included. Patients’ data were
collected through HIS 2.5 (hospital information system)
including the general information (patient 1D, age, menopause
or not, diagnosis), complete blood counts (PLA-Platelet Count,
NEU-Neutrophil Count, LYM-lymphocyte count), coagulation
function (D-D, D-dimer), serum tumor maker (CA125-Cancer
Antigen 125, HE4-Human Epididymis Protein 4), pelvic
ultrasound measurement (D-diameter of tumor, tumor location),
pathological data (degree and type of differentiation).

Samples

All the blood sample date was obtained before surgery and the
nearest to surgery if there were more than one for analysis. The
Complete Blood Count (CBC) was obtained through the
automated hematology analyzer Sysmex XE-2100, X-800,
According to our Receiver Operating Characteristic (ROC)
curve analyses, the optimal cut off point for elevated PLT was
considered if higher than 320, elevated NEU was considered if
higher than 6.3, and elevated LYM was considered if higher
than 3.2 (All the CBC count values were expressed in 109/L). In
the meanwhile, we calculated the ratio of Neutrophils to
lymphocytes (N/L) and ratio of platelets to lymphocytes (P/L).
Sysmex CA1500, CA7000, CS5100 were used to detect the D-D
value, which was presented in milligram per liter (mg/l) and if
more than 0.55 mg/L was regard as elevated.

Serum CA125 and HE4 concentration were determined
through the electrochemiluminescence technique in the Cobas
€602 automatic analyzer. All CA125 values were expressed in
units per milliliter (u/ml), and HE4 were expressed in picomole
per liter (pmol/1). The levels of CA125 were considered elevated
if higher than 35 u/ml. The HE4 value was thought elevated if
higher than 70 pmol/l for premenopausal women while higher
than 140 pmol/l was considered elevated for postmenopausal
women. In the meanwhile, ROMA index was calculated through
the Sysmex system according to menopause or not. Ovary cancer
prediction value was low If the ROMA lower than 7.4% for
lower than 25.3% for

premenopausal women and

postmenopausal women.

Diameter, location (in the left, right, or bilateral) and Resistance
Index (RI) were recorded by pelvic ultrasound. The diameter of
the ovarian mass was expressed in centimeter (cm). If more than
one mass was detected on the ovarian, the diameter of the
largest mass was chosen as the ovarian cancer’s diameter.
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Pathological type, differentiation degree and clinical stage were
collected as specific as possible. And the ovarian cancer staging
was complied with surgical and pathological staging system of
ovarian malignant tumor (FIGO, 2014) [8]. All the Pathological
diagnosis report was given by the Pathology department, medical
testing center, Chongqing Medical University.

Statistical analysis

The data were analyzed using Statistical Product and Service
Solutions 25.0 (SPSS 25.0, IBM). Logistic regression was used to
explore the risk factors of the early ovarian cancer, and predict
the probability of ovarian cancer according to the risk factors,
and p values<0.05 was considered as significant. Ovarian tumors
were classified into stage I and stage II, serous and non-serous,
with and without CA125 elevated group (CA125+, CA125-).
The measurement data in accordance with normal distribution
were expressed as mean = standard deviation, and the
comparison between the two groups was conducted by two
independent sample ttest. The measurement data of non-
normal distribution were expressed as median (interquartile
interval). Rank sum test was used to compare the two groups.
The count data were expressed as percentage, and the
comparison between groups was performed by chi square (x%)
test. Then we used factors that were significant different
between two groups to do the logistic regression analysis.

RESULTS

General information and clinical features of EOC
with stage I and stage 11

Totally 165 cases were collected. All EOC patients diagnosed as
stage | and stage II were located in pelvic, while patients with
stage | candidate early stage, and with staged II means patients
in advanced stage but limited in pelvic. More patients with stage

1T were found (103 vs. 62).

After normality test it can be found that D-D, CA125, HE4,
ROMA, N/L, P/L, D-diameter and age do not comply to
normal distribution (P<0.05), so rank sum test is used and LYM
complies to normal distribution, then t test is used. The rank
sum test showed that D-D, CA125, HE4, ROMA, D-diameter
and age are significantly different in the stage (P<0.05), while
N/L, P/L show no significant difference in the stage (P>0.05).
Independent sample t test showed that there was no significant
difference in LYM in the stage (P>0.05). XZ test showed that
there were significant differences in different pathological type
(P<0.05). Among them, the proportion of patients classified as
non-serous in stage I was relatively high (64.52%), and the
proportion in stage Il was relatively low. Chi square test showed
that there was no significant difference between left and right in

the stage (P>0.05) (Table 1).

Stage 1 Stage 11 P P
Number 62 103 0.001
Age (yrs) 49 (42.8-56) 52 (46-58)  0.041 0.012
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Menopause 0.078 Plateletto- Lymphocyte ratio; P: P value after binary logistic
regression
No 61.29% 47.06%
(38/62) (48/103) Table 1: General information and clinical features in stage I and
Yes 38.71%  53.92% stage IL
(24/62) (55/103) For the parameters with statistical differences including D-D,
_ CA125, HE4, ROMA, D-diameter, age and type, they were
Pathological 0.01 tested by logistic regression as the risk factors. Age showed
fype significant independent effect on the occurrence of stage
Serous 35.48% 55.34% 0309 (P<0.05). So, if patient detects with oyaria.ln tumor, the aged is
(22/62) (57/103) older than 50-year-old, serum CA125 is higher than 100 u/ml,
HE4 is in positive level, D-D is high, more possibility is found to
Mucinous  33.87% 11.65% 0.422 be advanced stage as malignant cancer. The ratio of the elder
(21/62) (12/103) subgroup to the younger subgroup was 1.061 (Table 1).
Clear cell  22.58% 21.36% 0.192 Accord.ing the two.results of 1ogi.sti.c regression analysis, we draw
(14/62) (22/103) a Receiver Operating Characteristic (ROC) curve of the age to
stage (Figure 1) and diameter to pathologic type (Figure 2). and
Endometrio  6.45% 8.74% 0.594 Area Under the Curve (AUC) of a) is 0.803 and b) is 0.647. In
id (4/62) (9/103) the case of AUC higher than 0.5, the closer the AUC to 1 is, the
better the diagnostic effect is. It proves there is a good effect on
Others L.61% 2.91% 0.511 the diagnosis for stage II of age and diameter for non-serous
(1/62) (3/103) ovarian cancer.
Location 0.158 el |
Bio 13.2% 22.8%
(8/62) (26/103)
Right 39.2% 39.4% 2 >
(26/62) (39/103) %
& ..
Left 41.4% 37.8%
(28/62) (38/103)
0z}
Diameter 12.55 9.70 0.005 0.044
(cm) (8.28-17.03) (7.50-12.87) " i heiaciic i
1] oz -] (1] 08 i0
CA125 60.75 211.60 0 0.148 1-Specificity
(u/ml) (22.23-178.9 (49.33-688.8
0) 0) Figure 1: ROC curve of the age to stage.
HE4 63.00 113.00 0 0.373
(pmol/T) (45.50-90.50 (64.50-313.5
) 0)
ROMA (%) 13.23 55.09 0 0.557
(1.55-31.39)  (22.39-86.60 g
) §
D-D (mg/I) 0.36 1.03 0 0.257
(0.18-1.07)  (0.42-2.51)
N/L 268+1.77 339356 0238 " ! s s s
1 - Specificity
P/L 169.94 + 187.84 + 0.299
95.72 127.61

Note: CA125: Cancer Antigen 125; D-D: D-dimer; HE4: Human
Epididymis Protein 4; N/L: Neutrophil-to-Lymphocyte ratio; P/L:
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Figure 2: ROC curve of diameter to pathologic type.
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Clinical features of EOC with CA125 level positive
or not

Patients selected with CA125 value<35 was regarded as negative
value. For ovarian epithelial malignant tumors confined to
pelvic cavity, the number of CA125+ was more than twice the
number of cases that in CA125-. In CA125 negative group,
serum HE4, Roma, D-D was not significantly increased,
indicating that the above serological indicators for supplement
of CA125 for the diagnosis of early ovarian cancer are limited.
The other clinical features of the stage showed that the location
of ovarian cancer in CA125 negative group was more common
on the right side, more than 50%, and the number of clear cell
carcinoma in pathological type was significantly increased,
reaching 36%, which was significantly higher than that in
CA125 positive group. There was no significant difference in
age and tumor diameter (Table 2).

OPEN 8 ACCESS Freely available online

Endometrioid 6% (3/50) 8.7% (10/115)

Others 2% (1/50) 2.61% (3/115)

Diameter (cm)  10.50 10.00 0.511
(7.30-13.00) (7.80-15.10)

D-D (mg/1) 0.29(0.15-0.65) 1.05(0.43-2.34) 0

HE4 (pmol/I)  51.00 121.00 0
(40.00-70.00) (67.50-318.00)

ROMA (%) 10.22 58.67 0.001
(6.70-17.30) (23.17-87.13)

N/L 2.84 +3.56 3.25+2.77 0.477

P/L 175.71 £ 155.48 183.46 £ 95.77 0.696

CA125- CA125+ P Note: CA125: Cancer Antigen 125; CA125-: CA125<35 (u/ml); D-D:
D-dimer; HE4: Human Epididymis Protein 4; N/L: Neutrophil to
Number 50 115 0 Lymphocyte ratio; P/L: Platelet to Lymphocyte ratio
Age (yrs) 51 (44-59) 51 (#5-56) 0.785 Table 2: Subgroup analysis for CA125 level positive or not.
Menopause 0.502
Clinical features of EOC with different pathological
No 48% (24/50)  53.91% type
(62/115)
According to the origin and differentiation of ovarian tumors,
Yes 52% (26/50)  46.09% the different pathological types can be divided into serous and
(53/1115) non-serous cancer. Thus, these parameters were analyzed by
different pathological types (serous and non-serous). D-D,
Stage 0.081 CA125, HE4, ROMA, location and diameter were significantly
different in different pathological type after rank sum test
[ 48% (24/50) 33.04% (P<0.05), while N/L, P/L shows no significant difference in
(38/1115) different type (P>0.05). According to x2 test, there were
I 529 (26/50)  66.96% significant difference‘s among'diffe?ent stage (P<0.05). In the
77/1115 location, the proportion of patients in the non-serous group was
relatively high, and the proportion was 52.12% (86,/165) (Table
Location 0.029 3). There was no significant difference in the classification of
menopause (P>0.05).
Bio 12% (6/50) 24.35%
(28/1115) Serous Non-serous P
Right 54% (27/50) 33.04% Number 79 86 0.586
(38/1115)
Age (yrs) 51 (45-58) 51 (45-58) 0.589
Left 34% (17/50) 42.61%
(49/1115) Menopause 1
Pathological 0.04 No 51.9% (41/179) 52.33% (45/86)
type
Yes 48.1% (38/179) 53.49% (41/86)
Serous 34% (17/50) 53.91%
(62/115) Stage 0.016
Mucinous 22% (11/50) 19.13% 1 21.85% 46.51% (40/86)
(22/115) (22/179)
Clear cell 36% (18/50) 15.65% 11 72.15% 53.49% (46,/86)
(18/1115) (57/1179)

J Clin Trials, Vol.11 Iss.3 No:1000462
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Location 0

Bio 34.17% 8.14% (7/86)
(27/179)

Right 34.17% 44.19% (38/86)
(27/179)

Left 31.65% 47.67% (41/86)
(25/119)

Diameter (cm) 8.8 (6.90-13.10) 11.40 0.001

(9.15-15.40)

D-D (mg/1) 1.07 (0.44-2.31) 0.43 (0.19-1.67) 0.002

CA125 (u/ml)  283.6 63.60 0
(61.20-811.80)  (22.60-183.00)

HE4 (pmol/1) 113 67.00 0
(66.50-439.50)  (47.50-137.00)

ROMA (%) 50.54 21.42 0.001
(19.57-89.44) (9.82-66.88)

N/L 2.85+2.90 3.37+3.14 0.154

P/L 170.13 £ 86.01  191.20 £ 138.77 0.479

Note: CA125: Cancer Antigen 125; CA125: CA125<35 (u/ml); D-D:
D-dimer; HE4: Human Epididymis Protein 4; N/L: Neutrophil to
Lymphocyte ratio; P/L: Platelet to Lymphocyte ratio

Table 3: Subgroup analysis for different pathologic type.

DISCUSSION

According to this fiveyear history, the number of advanced
epithelial ovarian cancer was significantly more than that of
early ovarian cancer. Between the stage I and stage II of
epithelial ovarian cancer, significant difference was observed in
D-dimer, CA125, HE4, ROMA index. Diameter and age while
ratio of Neutrophils to Lymphocytes (N/L) and ratio of Platelets
to Lymphocytes (P/L) didn’t showed Statistical difference. It
indicated that EOC with early stage and advanced stage may
have different serum indicators which included in CBC and
coagulation.

CA125, HE4, ROMA index and D-dimer may be

possible serum tumor markers in EOC early stage

Serum CA125 concentration test is the most widely studied
biochemical method for screening ovarian cancer. About 50% of
women with early ovarian cancer and more than 80% of women
with advanced ovarian cancer have elevated serum CA125 value
[9]. CA125 is the most common marker of epithelial ovarian
cancer. The level of CA125 in these patients with stage II is
higher than the normal range, and the average value is more
than 200 u/ml, which is significantly higher than that in stage I,
it indicated the sensitivity of CA125 in advanced epithelial
ovarian cancer, which can be thought as good predict factor. But
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the research objects of serum CAI125 test for ovarian cancer
mainly focus on postmenopausal women, because the variation
of CA125 with menstrual cycle [10,11] and the prevalence of
benign gynecological diseases like endometriosis [12], pelvic
inflammatory disease [13,14] in premenopausal women will lead
to a significantly higher probability of false-positive results.
There is evidence suggests that for postmenopausal women at
general risk, screening only by annual CA125 measurement is
not sufficiently specific, more specific indicators need to be
combined.

HE4 and ROMA index ere possible parameters for ovarian
cancer early diagnosis [15,16]. In this study, HE4 level reached to
113.00 pmol/1 in stage II, because the above results denied the
impact of menopause on early ovarian cancer, so high level of
HE4 and ROMA indicating that their values largely which
reflecting the malignant behavior of tumor. There were 115 of
165 patients (69.7%) showing elevated CA125 levels in this
study, 63.2% of which in staging | represented positive value,
while positive rate was significantly increased into 76.9% when
combined CA125 with HE4, as a good testimony that combined
diagnosis can improve diagnostic accuracy.

D-dimer is a major degradation product of polymerized fibrin
after blood coagulation and plasmin processing. In this study, D-
dimer in patients with stage Il was significantly higher than that
in patients with stage I, indicating that hyper-coagulation in
patients with malignant tumors can indicate the degree of
malignancy of tumors. Elevated plasma D-dimer levels usually
indicate active fibrinolysis and are observed in several disorders,
including thromboembolic  disease,
malignancy, and renal and liver disease [17,18]. Serum D-dimer

arterial and venous
has been reported as a useful diagnosis and prognosis parameter
for several malignancies including ovarian cancer [19-21]. In
addition, elevated platelet counts and thrombocytosis have been
shown to actively affect tumor growth and metastasis in ovarian
cancer. In this early ovarian cancer, D-dimer did show
significant difference between stage 1 and stage II, which
indicates a worse prognosis. Learning coagulation related
examination results before comprehensive staging operation can
provide a better judgment of the disease.

Many much studies show that the neutrophil-to-lymphocyte ratio
has been recognized as a potent prognosticator for PFS and OS
in ovarian cancer [22-24]. In addition, neutrophil-to-lymphocyte
ratio has been suggested to predict the immune status of women
in ovarian cancer [25]. However, in this study, neutrophil-to-
didn’t
presented significant difference whether in different stage or in
different pathological type. Most of them were focusing on the
predictive value of P/L and N/L in distinguishing benign
masses and malignant tumors [26-27], There was no significant
difference in the ratio of N/L and P/L: Blood cell count in the
patients with stage I/Il, suggesting that the related indicators of
malignant tumor in blood cells are of limited value in the early

lymphocyte ratio and platelet-to-lymphocyte  ratio

diagnosis of epithelial ovarian cancer.

Different pathological types, different ages and
different sites of ovarian tumors may be clinical
indications to consider the benign and malignant
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ovarian, but it has no value for early diagnosis of

EOC

According to the histopathology,
immunohistochemistry and molecular genetics, there are five
subtypes of epithelial ovarian cancer, including High Grade
Serous Carcinoma (HGSC), Low Grade Serous Carcinoma
(LGSC), endometrial carcinoma, clear cell carcinoma and
mucinous cancer. HGSC and LGSC present different molecular
pathogenesis and are two types of tumors with essential
difference. However, it is believed that both tumors may
originate from the precursor lesions of fallopian tube [28]. They
were classified as serious cancer, and the rest were classified as

analysis of

no non-serous cancer. According to our study, non-serous cancer
presented great diameter, this is because clear cell carcinoma is
usually a large mass, and mucinous carcinoma can vary from 8
to 20 cm in size, but can also be larger [29].

In this study serous carcinoma was more than other types in
stage I and II, which was more significant in stage II, reaching
55.34%. The second type is mucinous carcinoma. The
proportion of patients in stage I was significantly higher than
that in stage II. While HGSC is the most common type of
ovarian cancer, accounting for 70%-80% of all ovarian
malignant tumors, but the tumor volume is often not in big size
[30]. Therefore, when the ovarian mass is found giant, it is
particularly important to do a good job in practice of tumor free
principle.

For CA125 negative patients, we should be alert to the
occurrence of ovarian clear cell carcinoma. Therefore, for high-
risk groups, such as recurrent ovarian endometriosis cyst, deep
invasive endometriosis patients, it is necessary to further prevent
the occurrence of Endometriosis Associated Ovarian Cancer

(EAOC).

Age revealed independent influence on the ovarian stage. The
average age of patients with early ovarian cancer was lower than
that of patients in stage II. The incidence rate of epithelial
ovarian cancer increased with age. But there was no significant
difference in menopause. An analysis of data from the "nurse
health study" found that the risk of epithelial ovarian cancer
increased by about 2% for women under 50 years old and 11%
for women aged 50 and above [3,17]. The median age at
diagnosis of ovarian cancer was 63 years [1]. Thus, referring with
our study-age can be an independent influence factor, when
CA125 elevated is observed in an elder woman with pelvic mass,
there is reason to believe she is suffering an ovarian cancer at
least in early stage. Patients younger than 50 years old and with
tumor diameter larger than 10 cm are more likely to be early
epithelial ovarian cancer than advanced ovarian cancer.

Tumor location: Ovarian cancer took placed in left or right side,
unilateral or bilateral. There was no significant difference
between stage I and stage I1.

Tumor diameter: The diameter of ovarian cancer in stage I is
larger than that in stage II, indicating that the invasive ability of
ovarian cancer tissue in advanced patients was better than that
of ovarian tissue growth alone. At the same time, we found that
if epithelial ovarian cancer patients have normal level of CA125,
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more incidence was taken placed in the right ovarian, which is
statistically different.

Limitations

Whether these clinical phenomena are related to the origin of
ovarian blood vessels in different parts, further research was
needed. The diagnosis rate may be improved after combination
of the above factors of early ovarian cancer, and there will be
more references for clinical diagnosis and treatment.

CONCLUSION

In this retrospective analysis, CA125, HE4, ROMA, diameter of
tumor, D-dimer and age were found significantly different
between in early stage and in advanced stage which located in
pelvic. CA125 is still the most specific tumor marker for early
ovarian cancer and advanced stage Il epithelial ovarian cancer.
The serum levels of HE4, Roma and D-D may assist with CA125
level in early diagnosis if CA125 in normal level. The diagnostic
value of N/L and P/L for ovarian cancer was not found. What's
more, age shows good independent effect on the diagnosis for
stage II and diameter of tumor shows independent diagnostic
value for non-serous ovarian cancer.

ACKNOWLEDGMENTS

Author contributions

Qiang Yi: Data collecting and analyzing, manuscript writing; Yu
Ran: Data collecting and analyzing; Cong Li:
development, manuscript revise. All authors read and approved
the final manuscript.

Project

Funding support
No

Conflict of interest

The authors declare that they have no conflict of interest.

Ethic approval

All patients were consent to participate in the study like this: “I
have read this informed consent form, and my doctor has
explained the purpose, content, risks and benefits of this clinical
trial to me in detail, and answered all the questions I asked. I
have already understood this clinical study, and I am willing to
participate in this study”. The study was approved by the Ethics
Committee of the First Affiliated Hospital of Chongging
Medical University (2020-636).

REFERENCES

1. Torre LA, Trabert B, de Santis CE, Miller KD, Samimi G, Runowicz
CD, et al. Ovarian cancer statistics, 2018. CA Cancer ] Clin.
2018;68(4):284-296.

2.  Mathur P, Sathishkumar K, Chaturvedi M, Sudarshan KL, Das P,
Santhappan S, et al. Cancer statistics, 2020: Report From national


https://doi.org/10.3322/caac.21456
https://doi.org/10.3322/caac.21456
https://doi.org/10.3322/caac.21456
https://doi.org/10.1200/go.20.00122
https://doi.org/10.1200/go.20.00122

YiQ, etal.

10.

11.

12.

13.

14.

15.

16.

India. JCO Glob  Oncol.

cancer  registry
2020;6:1063-1075.
Webb PM, Jordan SJ. Epidemiology of epithelial ovarian cancer. Best
Pract Res Clin Obstet Gynaecol. 2017;41:3-14.

Felder M, Kapur A, GonzalezBosquet ], Horibata S, Heintz ],
Albrecht R, et al. MUC16 (CA125): Tumor biomarker to cancer
therapy, a work in progress. Mol Cancer. 2014;13:129.

Dochez V, Caillon H, Vaucel E, Dimet ], Winer N, Ducarme G.
Biomarkers and algorithms for diagnosis of ovarian cancer: CA125,
HE4, RMI and ROMA, a review. ] Ovarian Res. 2019;12(1):28.

Zhao Z, Zhao X, Lu ], Xue ], Liu P, Mao H. Prognostic roles of
neutrophil to lymphocyte ratio and platelet to lymphocyte ratio in

programme,

ovarian cancer: A meta-analysis of retrospective studies. Arch Gynecol
Obstet. 2018;297(4):849-857.

Saed GM, Diamond MP, Fletcher NM. Updates of the role of
oxidative stress in the pathogenesis of ovarian cancer. Gynecol Oncol.
2017;145(3):595-602.

Mutch DG, Prat J. 2014 FIGO staging for ovarian, fallopian tube and
peritoneal cancer. Gynecol Oncol. 2014;133(3):401-404.

Henderson JT, Webber EM, Sawaya GF. Screening for ovarian cancer:
Updated evidence report and systematic review for the us preventive
services task force. JAMA. 2018. 319(6):595-606.

McLemore MR, Aouizerat BE, Lee KA, Chen L, Cooper B, Tozzi M, et
al. A comparison of the cyclic variation in serum levels of CA125
across the menstrual cycle using two commercial assays. Biol Res Nurs.
2012;14(3):250-256.

Kafali H, Artunc H, Erdem M. Evaluation of factors that may be
responsible for cyclic change of CA125 levels during menstrual cycle.
Arch Gynecol Obstet. 2007;275(3):175-177.

Akinwunmi BO, Babic A, Vitonis AF, Cramer DW, Titus L, Tworoger
SS, et al. Chronic medical conditions and cal25 levels among women
without ovarian cancer. Cancer Epidem Biomarkers Prev. 2018;27(12):
1483-1490.

Doubeni CA, Doubeni AR, Myers AE. Diagnosis and
management of ovarian cancer. Am Fam Physician. 2016;93(11):
937-944.

Liu Q, Zhang Q, Guan Q, Xu JF, Shi QL. Abdominopelvic
tuberculosis mimicking advanced ovarian cancer and pelvic
inflammatory disease: A series of 28 female cases. Arch Gynecol
Obstet. 2014;289(3):623-629.

Gentry-Maharaj A, Burnell M, Dilley ], Ryan A, Karpinskyj C, Gunu
R, et al. Serum HE4 and
postmenopausal women with adnexal masses. Am ] Obstet Gynecol.

2020;222(1):56.e1-56.¢17.
Zhang L, Chen Y, Wang K. Comparison of CA125, HE4, and ROMA

index for ovarian cancer diagnosis. Curr Probl Cancer. 2019;43(2):

135-144.

diagnosis of ovarian cancer in

J Clin Trials, Vol.11 Iss.3 No:1000462

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

OPEN 8 ACCESS Freely available online

Tew WP. Ovarian cancer in the older woman. ] Geriatr Oncol.
2016;7(5):354-361.

Olson JD. D-dimer: An overview of hemostasis and fibrinolysis, assays,
and clinical applications. Adv Clin Chem. 2015;69:1-46.

Xu L, He F, Wang H, Gao B, Wu H, Zhao S. A high plasma D-dimer
level predicts poor prognosis in gynecological tumors in East Asia area:

2017;8(31):

A systematic review and meta-analysis. Oncotarget.
51551-51558.

Tanaka K, Kobayashi Y, Dozono K, Shibuya H, Nishigaya Y,
Momomuraet M, et al. Elevation of plasma D-dimer levels associated
with rupture of ovarian endometriotic cysts. Taiwan ] Obstet Gynecol.
2015;54(3):294-296.

Wu J, Fu Z, Liu G, Xu P, Xu J, Jia X. Clinical significance of plasma D-
dimer in ovarian cancer: A meta-analysis. medicine (Baltimore).
2017;96(25): e7062.

Prodromidou A, Andreakos P, Kazakos C, Vlachos DE, Perrea D,
Pergialiotis V. The diagnostic efficacy of platelet-to-lymphocyte ratio
and neutrophil-to-lymphocyte ratio in ovarian cancer. Inflamm Res.
2017;66(6):467-475.

Chen G, Zhu L, Yang Y, Long Y, Li X, Wang Y. Prognostic role of
neutrophil to lymphocyte ratio in ovarian cancer: A meta-analysis.
Technol Cancer Res Treat. 2018;17:1533033818791500.

Nomelini RS, Carrijo Chiovato AF, Abdulmassih F, da Silva RC,
TavaresMurta BM, Murta E. Neutrophil-to-lymphocyte ratio and
platelet count as prognostic factors in ovarian malignancies. ] Cancer
Res Ther. 2019;15(6):1226-1230.

Pinto MP, Balmaceda C, Bravo ML, Kato S, Villarroel A, Owen GI, et
al. Patient inflammatory status and C+/CD8+ intraepithelial tumor
lymphocyte infiltration are predictors of outcomes in high-grade
serous ovarian cancer. Gynecol Oncol. 2018;151(1): 10-17.

Yildirim MA, Seckin KD, Togrul C. Roles of neutrophil/lymphocyte
and platelet/lymphocyte ratios in the early diagnosis of malignant
ovarian masses. Asian Pac ] Cancer Prev. 2014;15(16):6881-6885.
Yoshida A, Sarian LO, Junior MM, Firmano IC, Derchain SF.
platelet/
lymphocyte ratio, and thrombocytosis in the preoperative investigation
of ovarian masses. Rev Bras Ginecol Obstet. 2020;42(7):397-403.

Lisio MA, Fu L, Goyeneche A, Gao ZH, Telleria C. High-grade
serous ovarian cancer: Basic sciences, clinical and therapeutic
standpoints. Int ] Mol Sci. 2019;20:4.

Ramalingam P. Morphologic, immunophenotypic, and molecular
features of epithelial ovarian cancer. Oncology (Williston Park).
2016;30(2):166-176.

Meinhold-Heerlein I, Fotopoulou C, Harter P, Kurzeder C, Mustea A,
Wimberger P, et al. The new WHO classification of ovarian, fallopian

Diagnostic value of the neutrophil/lymphocyte ratio,

tube, and primary peritoneal cancer and its clinical implications. Arch

Gynecol Obstet. 2016;293(4):695-700.


https://doi.org/10.1200/go.20.00122
https://doi.org/10.1200/go.20.00122
https://doi.org/10.1016/j.bpobgyn.2016.08.006
https://doi.org/10.1016/j.bpobgyn.2016.08.006
https://doi.org/10.1186/1476-4598-13-129
https://doi.org/10.1186/1476-4598-13-129
https://doi.org/10.1186/1476-4598-13-129
https://doi.org/10.1186/s13048-019-0503-7
https://doi.org/10.1186/s13048-019-0503-7
https://doi.org/10.1186/s13048-019-0503-7
https://doi.org/10.1007/s00404-018-4678-8
https://doi.org/10.1007/s00404-018-4678-8
https://doi.org/10.1007/s00404-018-4678-8
https://doi.org/10.1007/s00404-018-4678-8
https://doi.org/10.1016/j.ygyno.2017.02.033
https://doi.org/10.1016/j.ygyno.2017.02.033
https://doi.org/10.1016/j.ygyno.2017.02.033
https://doi.org/10.1016/j.ygyno.2014.04.013
https://doi.org/10.1016/j.ygyno.2014.04.013
https://doi.org/10.1001/jama.2017.21421
https://doi.org/10.1001/jama.2017.21421
https://doi.org/10.1001/jama.2017.21421
https://doi.org/10.1177/1099800411412766
https://doi.org/10.1177/1099800411412766
https://doi.org/10.1177/1099800411412766
https://doi.org/10.1177/1099800411412766
https://doi.org/10.1007/s00404-006-0242-z
https://doi.org/10.1007/s00404-006-0242-z
https://doi.org/10.1007/s00404-006-0242-z
https://doi.org/10.1158/1055-9965.epi-18-0203
https://doi.org/10.1158/1055-9965.epi-18-0203
https://doi.org/10.1158/1055-9965.epi-18-0203
https://doi.org/10.1158/1055-9965.epi-18-0203
https://doi.org/10.1007/s00404-013-3034-2
https://doi.org/10.1007/s00404-013-3034-2
https://doi.org/10.1007/s00404-013-3034-2
https://doi.org/10.1007/s00404-013-3034-2
https://doi.org/10.1016/j.ajog.2019.07.031
https://doi.org/10.1016/j.ajog.2019.07.031
https://doi.org/10.1016/j.ajog.2019.07.031
https://doi.org/10.1016/j.ajog.2019.07.031
https://doi.org/10.1016/j.currproblcancer.2018.06.001
https://doi.org/10.1016/j.currproblcancer.2018.06.001
https://doi.org/10.1016/j.currproblcancer.2018.06.001
https://doi.org/10.1016/j.jgo.2016.07.008
https://doi.org/10.1016/j.jgo.2016.07.008
https://doi.org/10.1016/bs.acc.2014.12.001
https://doi.org/10.1016/bs.acc.2014.12.001
https://doi.org/10.18632/oncotarget.17936
https://doi.org/10.18632/oncotarget.17936
https://doi.org/10.18632/oncotarget.17936
https://doi.org/10.18632/oncotarget.17936
https://doi.org/10.1016/j.tjog.2014.09.010
https://doi.org/10.1016/j.tjog.2014.09.010
https://doi.org/10.1016/j.tjog.2014.09.010
https://doi.org/10.1016/j.tjog.2014.09.010
https://doi.org/10.1097/md.0000000000007062
https://doi.org/10.1097/md.0000000000007062
https://doi.org/10.1097/md.0000000000007062
https://doi.org/10.1007/s00011-017-1026-6
https://doi.org/10.1007/s00011-017-1026-6
https://doi.org/10.1007/s00011-017-1026-6
https://doi.org/10.1007/s00011-017-1026-6
https://doi.org/10.4103/jcrt.jcrt_304_17
https://doi.org/10.4103/jcrt.jcrt_304_17
https://doi.org/10.4103/jcrt.jcrt_304_17
https://doi.org/10.4103/jcrt.jcrt_304_17
https://doi.org/10.1016/j.ygyno.2018.07.025
https://doi.org/10.1016/j.ygyno.2018.07.025
https://doi.org/10.1016/j.ygyno.2018.07.025
https://doi.org/10.1016/j.ygyno.2018.07.025
https://doi.org/10.7314/apjcp.2014.15.16.6881
https://doi.org/10.7314/apjcp.2014.15.16.6881
https://doi.org/10.7314/apjcp.2014.15.16.6881
https://doi.org/10.1055/s-0040-1712991
https://doi.org/10.1055/s-0040-1712991
https://doi.org/10.1055/s-0040-1712991
https://doi.org/10.1055/s-0040-1712991
https://doi.org/10.1007/s00404-016-4035-8
https://doi.org/10.1007/s00404-016-4035-8
https://doi.org/10.1007/s00404-016-4035-8
https://doi.org/10.1007/s00404-016-4035-8

	Contents
	Diagnostic Value of Serum Tumor Markers for Epithelial Ovarian Cancer Stage I-II: A Retrospective Analysis
	ABSTRACT
	INTRODUCTION
	METHODS
	Samples
	Statistical analysis

	RESULTS
	General information and clinical features of EOC with stage I and stage II
	Clinical features of EOC with CA125 level positive or not
	Clinical features of EOC with different pathological type

	DISCUSSION
	CA125, HE4, ROMA index and D-dimer may be possible serum tumor markers in EOC early stage
	Different pathological types, different ages and different sites of ovarian tumors may be clinical indications to consider the benign and malignant ovarian, but it has no value for early diagnosis of EOC
	Limitations

	CONCLUSION
	ACKNOWLEDGMENTS
	Author contributions
	Funding support
	Conflict of interest
	Ethic approval

	REFERENCES


