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Background: Fibrinogen concentrations and the monocyte-to-lymphocyte ratio (FC-MLR) are associated 
with progression and outcomes of many malignancies. This study aimed to assess the clinical and prognostic 
significance of the combination of plasma FC-MLR in patients with ovarian cancer. 
Methods: A total of 155 patients with epithelial ovarian cancer (EOC) and 102 patients with benign 
gynecological disease were retrospectively reviewed. The clinical and pathological data of all patients with 
EOC were analyzed. Plasma fibrinogen concentrations and the white blood cell (WBC) count were measured 
to calculate the MLR and neutrophil-to-lymphocyte ratio (NLR). Furthermore, the association of fibrinogen 
concentrations, the MLR, and FC-MLR with tumor stage, lymphatic and venous metastasis, and 5-year survival 
was assessed. Regression analysis was performed to evaluate the risk factors for progression of EOC. Receiver 
operating characteristic (ROC) curves were constructed to assess the prognostic power of plasma fibrinogen 
concentrations, the MLR, and FC-MLR, and to determine the optimal cutoff values of fibrinogen and the 
MLR. On the basis of the cutoff values, patients with EOC were divided into three groups: no abnormality, 
either increased, and both increased groups, respectively. The effect of FC-MLR on overall survival was 
calculated by the Kaplan-Meier method and compared by the log-rank test in the three groups. 
Results: Patients with EOC had higher fibrinogen concentrations and a higher MLR than did controls 
(both P<0.01), and FC-MLR was closely associated with tumor stage and lymphatic and venous metastasis 
(all P<0.001). Furthermore, FC-MLR was an independent risk factor for progression of EOC (OR =8.985; 
95% CI: 4.912–27.166; P<0.001), and patients with high fibrinogen concentrations and a high MLR showed 
a lower 5-year survival rate (P<0.001). 
Conclusions: FC-MLR may be used as a predictor of tumor progression and prognosis for ovarian cancer.
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Introduction

Ovarian cancer is ranked as one of the most prevalent 
lethal gynecologic malignancies (1). In the past several 
decades, the ability to recognize patients with early ovarian 
cancer has gradually improved because of the combined 
use of cytological analysis, an ultrasonic examination, an 
endoscopic approach, and other techniques. Therefore, 
the prognosis of these patients has also improved to some 
extent, and patients with early-stage ovarian cancer have 
a 5-year survival of 70–90% (2). However, early-stage 
ovarian cancer is usually asymptomatic, and the symptoms 
of late-stage disease are nonspecific (3). Therefore, more 
than 70% of these women are diagnosed as having stage 
III or IV disease, which has a 5-year survival rate of 
approximately only 25% (4). Moreover, some patients with 
early ovarian cancer develop recurrent disease or cancer-
related complications. The main causes of recurrent disease 
are challenging to predict in management of early ovarian 
cancer. Therefore, early screening and assessing disease 
progression of patients with ovarian cancer are important, 
especially in the early stage. This is helpful for guiding 
individual anti-cancer treatment to improve the prognosis 
of patients. For the purpose of prognostic assessment, 
peripheral blood parameters of patients probably play an 
important role. 

To date, the only clinically used biomarker for epithelial 
ovarian cancer (EOC) is carbohydrate antigen (CA) 125. 
However, CA125 has not been approved for use in diagnosis 
because it may be elevated in benign gynecological 
conditions, such as endometriosis. Furthermore, CA125 
has a relatively low sensitivity of 50–62% for early-stage 
disease (5). Therefore, there are some clinical limitations 
for CA125 in discriminating between subclinical patients. 
Consequently, examining some more powerful prognostic 
markers of ovarian cancer than CA125 could be important. 

Fibrinogen is mainly synthesized by hepatocytes, and 
it is an acute-phase reactant glycoprotein (6). Fibrinogen 
is important in regulating clot formation, wound healing, 
and the inflammatory response (7). Fibrinogen is not a 
traditional tumor biomarker. However, previous studies 
have shown that hyperfibrinogenemia is associated with 
an advanced International Federation of Gynecology and 
Obstetrics stage, more extensive residual disease, and poorer 
prognoses for patients with malignant diseases (8,9). Other 
studies have also indicated that elevated plasma fibrinogen 
concentrations are associated with prognosis in patients 
with ovarian cancer (10,11). 

Systemic inflammatory responses play an important 
role in prognosis for a variety of cancers (12). The 
monocyte-to-lymphocyte ratio (MLR), which is a predictor 
of the inflammatory status, similar to the neutrophil-
to-lymphocyte ratio (NLR), is a much more effective 
prognostic predictor in many solid tumors (3). Inflammation 
is a component of the tumor microenvironment and 
represents the seventh hallmark of cancer, and chronic 
inflammation plays a critical role in tumorigenesis (13). 
Several inflammatory response-related biomarkers in 
peripheral blood, such as the NLR, platelet-to-lymphocyte 
ratio, and lymphocyte-to-monocyte ratio, have been widely 
investigated as potentially useful prognostic markers in 
different cancers (3). Xiang et al. (3) reported that the 
MLR may be clinically reliable and useful for accurately 
predicting initiation of ovarian cancer and subsequently for 
the patient’s prognosis. Furthermore, Marchetti et al. (14)  
reported that combining the NLR and fibrinogen 
concentrations could be used as a factor for predicting 
prognosis and response to treatment in patients who are 
affected by ovarian cancer. 

In this study, we aimed to examine plasma fibrinogen 
concentrations and the MLR in patients with EOC. 
We further aimed to assess the clinical and prognostic 
significance of combined plasma fibrinogen concentrations 
and the MLR for patients with ovarian cancer. 

Methods

Patient population

A total of 155 patients with EOC were reviewed in this 
retrospective study. The patients were from Hangzhou 
Cancer Hospital and Taizhou Central Hospital, and were 
hospitalized between May 2012 and March 2013. The 
selection criteria for patients were as follows: (I) EOC 
confirmed by pathology; (II) complete clinical, laboratory, 
imaging, and follow-up data; (III) no preoperative treatment, 
such as radiotherapy or neoadjuvant chemotherapy; (IV) no 
primary liver and kidney dysfunction; (V) no hypertension; 
(VI) no cardiovascular and cerebrovascular diseases; (VII) 
no other malignancies; (VIII) no acute inflammation and 
infections; (IX) no other diseases potentially activating 
the blood coagulation system; and (X) no autoimmune 
diseases or treatment with steroids. All of the patients were 
Han Chinese and diagnosed according to the histological 
diagnosis criteria. The stage of disease and histological 
types were in accordance with the International Federation 
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of Gynecology and Obstetrics classification (15). All of the 
patients with serous EOC (except those with stage IA and 
IB disease) received six cycles of adjuvant carboplatinum 
and paclitaxel. Progression of cancer was diagnosed in the 
presence of elevated CA125 concentrations and imaging 
results according to the Response Evaluation Criteria in 
Solid Tumors criteria (16). Assessment of patients before 
treatment included clinical and biological data of patients 
during hospitalization, and the incidence of deep venous 
thrombosis and lymphatic or venous metastasis at the time 
of diagnosis. The survival time of follow-up included in this 
study was not longer than 5 years. Finally, after excluding 
patients with accidental death, we calculated the 5-year 
survival rate. In this study, the median follow-up time 
was 89.5 weeks (range, 5–261 weeks). At the same time, 
102 patients with benign gynecological diseases who were 
matched for age, sex, and race, as well as matched to the 
above-mentioned relative selection criteria, were included 
in the analysis. 

Laboratory assays

Blood samples were collected in sodium citrate- or EDTA-
K2-containing tubes and anticoagulant-free tubes after an 
overnight fast on the morning before treatment. Plasma and 
serum were separated immediately and analyzed according 
to relative analytical instructions. For plasma fibrinogen 
measurement, an automatic coagulation analyzer (CS-5100; 
Sysmex Inc., Japan) and commercially available Thrombin 
reagents (Siemens Healthcare Diagnostics Products 
GmbH) were used. White blood cells (WBCs), including 
monocytes, neutrophils, and lymphocytes, were measured 
by an automatic hematological analyzer and commercially 
available reagents (BC-6900; Mindray Inc., China). The 
MLR and NLR were then calculated. Serum CA125, 
CA153, and CA199 concentrations were determined by a 
chemiluminescent analyzer (I2000; Abbott Co., USA).

Statistical analysis

The Student’s t-test and the Chi-square test were used for 
two samples of continuous and categorical variables for 
comparison of patients with EOC and controls, respectively. 
Receiver operating characteristic (ROC) curves were 
constructed for fibrinogen concentrations, the MLR, and 
the combination of plasma fibrinogen concentrations and 
the MLR (FC-MLR) as prognostic factors for EOC by 
plotting sensitivity versus 1-specificity. The area under the 

curve (AUC) was calculated for all indicators. The overall 
survival curves for mortality of patients with EOC were 
created by Kaplan-Meier analysis according to the cutoff 
values. Multivariate survival analysis was performed using 
the Cox proportional hazards regression model. The log-
rank test was used to compare the differences in survival 
between the groups. All statistical analyses were performed 
with SPSS software (version 17.0). A P value of <0.05 was 
considered statistically significant.

Results

The present study initial ly investigated the basic 
characteristics of patients with EOC. Overall, approximately 
60% of the patients were younger than 60 years, and the 
incidence of 5-year survival was 62.6%. At the time of 
diagnosis, 58.1% of patients had stage III or worse EOC. 
The incidence of deep venous thrombosis and lymphatic 
and venous metastases was 21.9%, 20.0%, and 14.2%, 
respectively, which was significantly lower than that of 
patients without deep venous thrombosis or metastasis (all 
P<0.01) (Table 1). Furthermore, we assessed the differences 
in biological and clinical parameters between controls and 
patients with EOC. We found that there was no significant 
difference in age between the two groups. Concentrations 
of fibrinogen, CA125, CA153, and CA199, and the MLR 
and NLR were significantly higher in patients with EOC 
compared with controls (P<0.05 for CA199, and P<0.001 
for the other variables) (Table 2). 

In this study, the associations of plasma fibrinogen 
concentrations with clinical characteristics of patients 
with EOC were examined. The mean plasma fibrinogen 
concentrations were 2.92±0.75 and 3.66±1.05 g/L in stages 
I–II and III–IV, respectively. Fibrinogen concentrations 
were significantly associated with the EOC stage (P<0.001, 
Figure 1A). Furthermore, fibrinogen concentrations 
were significantly higher in patients with lymphatic and 
venous metastasis than in patients without lymphatic 
and venous metastasis (4.03±1.00 vs. 3.18±0.92 and 
4.86±0.88 vs. 3.10±0.92 g/L, respectively, both P<0.001;  
Figure 1B,C). Moreover, plasma fibrinogen concentrations 
were significantly lower in patients with 5-year survival than 
in patients without 5-year survival (P<0.001, Figure 1D). 
ROC curve analysis indicated a high AUC [0.755; 95% 
confidence interval (CI): 0.705–0.805; P<0.01] of plasma 
fibrinogen concentrations, with a cutoff value of 3.01 g/L  
for discriminating between patients with advanced and 
early EOC. Based on the cutoff value, the sensitivity and 
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specificity were 0.78 and 0.65, respectively (Figure 1E). For 
the next study, patients were assigned to normal and high 
fibrinogen groups according to the cutoff value.

We further investigated the association of the MLR with 
clinical characteristics of patients with EOC. In patients 
with stages III–IV, the MLR was significantly higher than 
that in patients with stages I–II (0.27±0.06 vs. 0.22±0.07, 
P<0.001) (Figure 2A). The MLR in patients with lymphatic 
and venous metastasis was significantly higher than that in 

patients without lymphatic and venous metastasis (0.29±0.06 
vs. 0.24±0.08 and 0.37±0.10 vs. 0.23±0.08, respectively, 
both P<0.001; Figure 2B,C). Furthermore, the MLR was 
significantly lower in patients with 5-year survival than in 
patients without 5-year survival (0.31±0.09 vs. 0.24±0.08, 
P<0.001; Figure 2D). ROC curve analysis showed an AUC 
of 0.774 (95% CI: 0.701–0.846, P<0.01) based on the 
cutoff value (0.23) of the MLR for discriminating between 
patients with advanced and early EOC. We also found that 
the sensitivity and specificity of the MLR were 0.82 and 
0.62, respectively (Figure 2E). Subsequently, patients were 
divided into two groups including a normal and high MLR 
according to its cutoff value for the following study.

To assess  the associat ion of  plasma f ibrinogen 
concentrations combined with the MLR and progression 
of EOC, a ROC curve for discriminating between patients 
with advanced and early EOC was constructed. We found 
that FC-MLR had an AUC of 0.831 (95% CI: 0.767–0.895), 
and the sensitivity and specificity were 0.86 and 0.62 based 
on the cutoff values of fibrinogen and the MLR, respectively 
(Figure 3). 

Furthermore, the 5-year survival rate was significantly lower 
in patients with high fibrinogen concentrations (≥3.0 g/L)  
or a high MLR (≥0.23) than in patients with low fibrinogen 
concentrations or a low MLR (62.7% vs. 80.5% or 
53.8% vs. 87.7%, respectively, both P<0.01; Figure 4A,B). 
Fibrinogen concentrations and the MLR were associated 
with the prognosis for EOC.

We further investigated whether there were differences 
in clinical characteristics between the groups based on the 
cutoff values of fibrinogen concentrations and the MLR 
(FC-MLR grouping). The patients were divided into three 
groups (group 1: no abnormality; group 2: either high 
fibrinogen concentrations or a high MLR; group 3: both 
high fibrinogen concentrations and a high MLR). We found 
that FC-MLR was significantly associated with CA125 
concentrations, tumor stage, lymphatic metastasis, venous 
metastasis, and the 5-year survival rate (all P<0.001; Table 3).

The 5-year survival rates of patients with EOC were 
97.7%, 55.6%, and 39.6% in FC-MLR groups 1, 2, and 3, 
respectively, with a significant difference among the three 
groups (P<0.001; Figure 5). Univariate regression analysis 
showed that fibrinogen concentrations, the MLR, and FC-
MLR were associated with the prognosis of patients with 
EOC (all P<0.001; Table 4). Multivariate regression analysis 
showed that fibrinogen concentrations, the MLR, and FC-
MLR were also independent prognostic factors of EOC (all 
P<0.001; Table 4).

Table 1 Clinical and biological characteristics of patients with 
epithelial ovarian cancer

Characteristics Number (n) Proportion (%)

Number 155

Age (years old)

<60 92 59.4

≥60 63 40.6

BMI (kg/m2)

<25 79 51.0

≥25 76 49.0

Menopausal status

Premenopausal 81 52.3

Postmenopausal 74 47.7

Complicating DVT

No 121 78.1

Yes 34 21.9*

Stage of EOC

I-II 65 41.9

III-IV 90 58.1

Lymphatic metastasis

No 124 80.0

Yes 31 20.0*

Venous metastasis

No 133 85.8

Yes 22 14.2*

5-year survival

No 58 37.4

Yes 97 62.6*

*, P<0.01, “yes” compared with “no”. BMI, body mass index; 
DVT, deep venous thrombosis.



Annals of Translational Medicine, Vol 7, No 11 June 2019 Page 5 of 10

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(11):242 | http://dx.doi.org/10.21037/atm.2019.04.78

Table 2 Comparison of clinical and biological parameters of patients with EOC and controls

Variables EOC patients Controls P

n 155 102

Age (years old) 56.69±12.46 53.53±10.24 >0.05

Fibrinogen (g/L) 3.35±1.19 2.39±0.65 <0.001

NLR 2.56±0.45 2.12±0.31 <0.001

MLR 0.25±0.06 0.22±0.05 <0.001

CA125 (U/mL) 46.3 (10.6, 548.3) 15.15 (10.00, 25.05) <0.001

CA199 (U/mL) 9.86 (4.35, 24.33) 8.07 (4.23, 15.52) 0.026

CA153 (U/mL) 15.2 (8.92, 40.61) 7.81 (5.60, 10.82) <0.001

Data are presented as mean ± SD (age, fibrinogen, NLR, and MLR) or median (CA125, CA199, and CA153). EOC, epithelial ovarian cancer; 
NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; CA, carbohydrate antigen.

Figure 1 Plasma fibrinogen concentrations and clinical characteristics of patients with EOC. Fibrinogen concentrations were significantly 
associated with (A) tumor stage, (B) lymphatic metastasis, (C) venous metastasis, and (D) 5-year survival; (E) ROC curve of fibrinogen 
concentrations for discriminating between patients with advanced and early EOC. **, ##, ^^, △△, P<0.001 compared with stages “I–II” or “no”. 
EOC, epithelial ovarian cancer; ROC, receiver operating characteristic; AUC, area under the curve.
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Discussion

The present  s tudy  measured  p la sma  f ibr inogen 
concentrations and the MLR in 155 patients with EOC. 
We also assessed the association of combined FC-MLR 
with several clinical characteristics, including prognosis. 
One of the major findings in our study was that FC-MLR 
was significantly associated with the overall survival rate 
of patients with EOC, and patients with both high plasma 
fibrinogen concentrations and a high MLR had a lower 
overall survival rate.

Some previous studies have reported that elevated 
concentrations of plasma fibrinogen, which is an acute 
reactive protein, are characteristic of patients with 
cancer (8-10). Other studies have also indicated that 
hyperfibrinogenemia is associated with tumor progression 
and metastasis (17,18). However, the mechanisms of this 
process remain unknown. Yamaguchi et al. reported that 
interleukin-6, which is produced by cancer cells, can stimulate 
fibrinogen secretion in patients with lung cancer (19).  
Furthermore, Sahni et al. (20,21) showed that cancer cells also 
synthesize fibrinogen, and fibrinogen eventually promotes 
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tumor cell growth and angiogenesis through interaction with 
fibroblast growth factor-2 and vascular endothelial growth 
factor. The present study showed higher plasma fibrinogen 
concentrations in patients with EOC than in those with 
benign gynecological disease. Furthermore, high fibrinogen 
concentrations were associated with the investigated clinical 

characteristics, including higher tumor stage, and lymphatic 
and venous metastasis. Therefore, our study indicated that 
increased fibrinogen concentrations were significantly 
associated with progression of EOC and disease conditions 
of patients. Moreover, based on the cutoff value of 3.01 g/L, 
fibrinogen had a high AUC and sensitivity in discriminating 
between early (stages I–II) and advanced (stages III–IV) 
tumors. Furthermore, we found that the 5-year survival 
rate was markedly lower in patients with EOC and higher 
fibrinogen concentrations. Therefore, our results suggest 
that fibrinogen measurement is important for predicting 
progression and prognosis of EOC. 

A systemic inflammatory response causes variation 
in the balance of circulating WBC constituents (22). 
Lymphocytes possess a potent antitumor immune function 
that can inhibit progression of several tumors. Additionally, 
elevated lymphocytes are associated with a favorable 
prognosis of a variety of tumors. However, monocytes 
promote tumorigenesis and angiogenesis, and also inhibit 
the antitumor immune response in vivo (23). Therefore, 
there might a close association of increased monocytes 
and decreased lymphocytes with tumor progression. The 
MLR or lymphocyte-to-monocyte ratio could mirror the 
circulating immune status of the host, and this has been 
reported for a number of different malignancies (24). 
Therefore, the systemic inflammatory response can induce 
the occurrence of increased and decreased numbers of 

Figure 2 MLR and clinical characteristics of patients with EOC. The MLR was significantly associated with (A) tumor stage, (B) lymphatic 
metastasis, (C) venous metastasis, and (D) 5-year survival; (E) ROC curve of the MLR for discriminating between patients with advanced and 
early EOC. **, ##, ^^, △△, P<0.001 compared with stages “I–II” or “no”. EOC, epithelial ovarian cancer; ROC, receiver operating characteristic; 
AUC, area under the curve.
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Figure 3 ROC curve of plasma fibrinogen concentrations 
combined with the MLR for discriminating between advanced 
and early epithelial ovarian cancer. ROC, receiver operating 
characteristic; AUC, area under the curve; MLR, monocyte-to-
lymphocyte ratio.
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Figure 4 Survival curves of patients with EOC in relation to plasma fibrinogen concentrations and the MLR. EOC, epithelial ovarian 
cancer; MLR, monocyte-to-lymphocyte ratio.
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Table 3 Association of FC-MLR with clinical characteristics in patients with EOC 

Variables
FC-MLR grouped

P 
Group 1 Group 2 Group 3

n 44 48 63

CA125 (U/mL) 13.9 (10.6, 31.2) 30.2 (16.9, 213.2) 76.2 (31.2, 548.3) <0.001

Stage of EOC

< IIIb 34 27 10

≥ IIIb 10 21 53 <0.001

Lymphatic metastasis

No 39 35 45

Yes 5 13 18 <0.001

Venous metastasis

No 42 38 40

Yes 2 10 23 <0.001

5-year survival

No 1 29 28

Yes 43 19 35 <0.001

FC-MLR, combined fibrinogen concentrations and the monocyte-to-lymphocyte ratio; EOC, epithelial ovarian cancer; CA, carbohydrate 
antigen.

monocytes and lymphocytes during tumor progression. 
Lymphopenia is a surrogate marker of a weak immune 
response and an elevated monocyte count is a surrogate 
marker of a high tumor burden in the microenvironment. 
Therefore, patients with cancer and increased monocytes 
and decreased numbers of lymphocytes would probably 
show a decreased ability to inhibit progression of tumors, 

and the lymphocyte-to-monocyte ratio or MLR might 
be a good reflection of progression of cancer. Kwon et al. 
reported that the lymphocyte-to-monocyte ratio might be 
associated with treatment and survival outcomes in older 
patients with EOC (25). Furthermore, the lymphocyte-to-
monocyte ratio is the most reliable independent prognostic 
factor of overall survival in patients with ovarian clear cell 
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carcinoma (26). The present study also showed that patients 
with EOC had a higher MLR and other inflammatory 
parameters, such as the NLR, than those of patients with 
benign gynecological disease. Additionally, a high tumor 
stage, lymphatic metastasis, venous metastasis, and a low 
5-year survival rate were associated with a high MLR. 
Therefore, our results suggest that patients with progressive 
EOC have a high MLR based on an increased number 
of monocytes and decreased number of lymphocytes 
because of an enhanced inflammatory response and 
reduced immune function. This could promote tumor 
angiogenesis and tumor growth, and also facilitate invasion 
and migration of tumor cells (23). Moreover, based on the 
cutoff value of 0.23, the MLR also had a high AUC and 
sensitivity in discriminating between early (stages I–II) and 

advanced (stages III–IV) tumors. This finding suggests that 
an elevated MLR is associated with progression of EOC, 
and it may also be used as a good progressive or prognostic 
parameter for patients with EOC. 

The main finding of the present study was that the 
combination of plasma FC-MLR was a novel index for 
evaluating progression and prognosis of EOC. Regression 
analysis showed that fibrinogen concentrations, the 
MLR, and FC-MLR were independent risk factors of 
progression of EOC, but FC-MLR had high clinical 
significance in discriminating between early and advanced 
tumors. Furthermore, the ROC curve showed a greater 
predictive power than did fibrinogen concentrations or the 
MLR. To further assess the predictive significance of FC-
MLR, patients with EOC were divided into three groups 
according to the cutoff values. We found that patients 
with both high fibrinogen concentrations and a high MLR 
had a high tumor stage, and high rates of lymphatic and 
venous metastasis than did those without high fibrinogen 
concentrations and a high MLR. We also found that 
patients with high fibrinogen concentrations and a high 
MLR were significantly associated with a lower 5-year 
survival rate, which is consistent with the above-mentioned 
results. Therefore, our study suggests that FC-MLR before 
treatment would be useful for assessing tumor progression 
and prognosis of patients with ovarian cancer. This 
information could be used to select patients who require 
neoadjuvant chemotherapy, which would be important for 
improvement of patients’ prognosis. FC-MLR is a simple 
index, which is obtained from fibrinogen concentrations 
and the calculated MLR derived from conventional blood 
analysis. Consequently, FC-MLR can be used as a cost-
effective, convenient, practical, and powerful predictor for 
tumor progression and a prognostic index in patients with 
ovarian cancer.

Figure 5 Survival curve of patients with EOC in relation to FC-
MLR. EOC, epithelial ovarian cancer; FC-MLR, fibrinogen 
concentrations and the monocyte-to-lymphocyte ratio. FC-MLR 1, 
fibrinogen concentrations <3.01 g/L and a MLR <0.23; FC-MLR 
2, either fibrinogen concentrations ≥3.01 g/L or a MLR ≥0.23; FC-
MLR 3, both fibrinogen concentrations ≥3.01 g/L and a MLR ≥0.23.
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Table 4 Univariate and multivariate analyses of risk factors for discriminating between advanced and early epithelial ovarian cancer

Risk factors
Univariate analysis Multivariate analysis

OR 95% CI P value OR 95% CI P value

Age 0.998 0.981–1.121 >0.05 0.895 0.970–1.012 >0.05

Fibrinogen 3.022 1.788–5.221 <0.001 2.337 0.921–4.332 <0.001

MLR 8.991 3.155–26.33 <0.001 6.498 2.855–17.213 <0.001

FC-MLR 9.351 5.199–31.752 <0.001 8.985 4.912–27.166 <0.001

MLR, monocyte-to-lymphocyte ratio; FC-MLR, combined fibrinogen concentrations and the monocyte-to-lymphocyte ratio; OR, odds 
ratio; CI, confidence interval.
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There may be some limitations of the present study. In 
our study, we only reviewed 155 patients with EOC from 
two hospitals, and did not include patients with malignant 
ovarian germ cell tumors, which constitute approximate 
25% of ovarian cancer. The results may have been affected 
by the small sample size, the fact that we performed a 
non-multicentric study, and the type of ovarian cancer. 
However, the present study showed notable significance of 
combined plasma fibrinogen concentrations and the MLR 
for assessing progression and prognosis of ovarian cancer. 
However, further controlled, prospective studies with a 
larger sample size, in multiple centers, and including all 
types of ovarian cancer may provide more definite results. 

In conclusion, the present study suggests that combined 
plasma fibrinogen concentrations and FC-MLR is closely 
associated with tumor progression and prognosis in patients 
with ovarian cancer. FC-MLR may be useful predictor of 
tumor progression and prognosis for ovarian cancer.
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