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 Ovarian malignancy is the second most common gynecological cancer and 

has a significant fatality rate. Several indicators are elevated in malignancy, 

including the ratio of platelets to lymphocytes, neutrophils to lymphocytes, 

and D-dimer levels. The prognosis for ovarian cancer is improved by the 

use of these three diagnostic measures. The purpose of this study is to reveal 

the function of preoperative D-dimer levels, platelet/lymphocyte ratio, and 

neutrophil/lymphocyte ratio as markers of ovarian cancer. A cross-

sectional research design was used for this diagnostic test. The study was 

carried out at Dr. Kariadi Central General Hospital, Semarang from January 

to December 2017. For categorical data, the Chi-Square Test, Fisher Exact, 

and Kolmogorov-Smirnov tests were used in statistical analysis. By using 

the Kolmogorov-Smirnov test, the normality test was conducted. Data 

analysis using one variable and two variables was done. Bivariate analysis 

using the Unpaired T-Test (assuming the data distribution is normal) or the 

Non-Parametric Test Mann-Whitney (if the data distribution is not normal). 

The ROC curve was used to assess the cut-off values for the 

platelet/lymphocyte ratio, neutrophil/lymphocyte ratio, and D-dimer levels. 

A total of 123 women met the requirements for the research. The mean 

platelet/lymphocyte ratio was significantly higher in the malignant ovarian 

neoplasm group than in the benign ovarian neoplasm group. A total of 123 

women met the requirements for the research. The mean 

platelet/lymphocyte ratio was significantly higher in the malignant ovarian 

neoplasm group than in the benign ovarian neoplasm group 

(272,74±239,32 vs 203,81±193,3, p<0,05). The mean 

neutrophil/lymphocyte ratio was significantly higher in the malignant 

ovarian neoplasm group compared to the benign ovarian neoplasm group 

(4,43±7,39 vs 4,21±4,26, p<0,05). In the malignant ovarian neoplasm 

group, the mean D-Dimer level was significantly higher than in the benign 

ovarian neoplasm group (5201,45±6203,34 vs 1081,80 ±1360,03, p<0,05). 

This ROC curve was used to calculate the cut-off point for the 

platelet/lymphocyte ratio of 179.52, the neutrophil/lymphocyte Ratio of 

2.62, and the D-Dimer level of 1240. The risk ratio (RP) of ovarian cancer 
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is 1,558 and 3,083 times greater for people with a platelet/lymphocyte ratio 

and D-dimer levels exceeding the cut-off point, respectively. There is an 

association between platelet/lymphocyte ratio and D-Dimer levels with the 

incidence of ovarian tumor malignancy. Meanwhile, there was no 

association between the neutrophil/lymphocyte ratio and the incidence of 

ovarian tumor malignancy. The ratio of platelets to lymphocytes and D-

Dimer levels can be used as early indicators of ovarian cancer, without 

disrupting the previous clinical examination. 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The second most common gynecological cancer in the world, ovarian cancer has a significant fatality rate [9], 

[10], [14], [18]. In 2008 there were around 225,000 new cases, with a mortality rate of around 145,000 [10]. 

In the United States, it is anticipated that there will be 22,280 new cases of ovarian cancer in 2016, and there 

will also likely be 14,240 cases [18]. In Indonesia, ovarian cancer is the third most prevalent disease among 

women, accounting for 7.6% of all fatal cancer-related deaths [19]. According to Dr. Kariadi Central General 

Hospital, Semarang annual report data for 2015, only 40 out of 260 patients with ovarian tumors who 

underwent surgery had their malignancies discovered at an early stage, and there were 208 new cases of 

ovarian cancer (stage 1) [8]. 

 

Ca-125 is currently considered as the most reliable single marker for the identification and monitoring of 

ovarian cancer. However, due to its limited specificity and high false positive rate, Ca-125 has not been 

considered as an effective marker, and it is currently only used primarily for ovarian cancer screening [13], 

[15]. The most frequently employed combination of Ca-125 and ultrasound imaging is utilized simultaneously 

at the moment because of the limited specificity of Ca-125 as a marker for early identification of ovarian 

cancer [13], [20]. However, due to the high subjectivity of ultrasound interpretation and the variable nature 

of the data, this combination has not produced adequate outcomes [12]. 

 

According to the literature, it is known that a number of CBC and D-dimer characteristics can be utilized to 

diagnose and forecast the prognosis of ovarian cancer [2], [15], [27]. D-Dimer levels are also shown to be 

higher in breast and colorectal cancers in addition to ovarian cancer, according to study [27]. Previous 

research have discovered that a systemic inflammatory response led to an increase in neutrophils and a relative 

decrease in lymphocytes [11], [16], [17], [22]. Additionally, poor prognosis and high recurrence rates are now 

related to thrombocytotic tumor aggressiveness [1], [23]. 

 

The platelet/lymphocyte ratio, neutrophil/lymphocyte ratio, and D-dimer levels are higher in malignancy and 

are associated with worse clinical outcomes, therefore they cannot be considered as ovarian malignancy 

predictions when performed separately of other tests [2], [6], [26], [25], [27], [28]. In order to improve ovarian 

cancer prediction, it is presumed that this research will use these three assessment criteria. 

 

2. METHODS 

A cross-sectional research design was used for this diagnostic test. The study was carried out at Dr. Kariadi 

Central General Hospital, Semarang, which serves as the hospital for the department of obstetrics and 

gynecology at Diponegoro University Faculty of Medicine. Women who underwent surgery for ovarian 
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neoplasms comprised the entire study population. The samples were collected from January to December 

2017 from patients who were scheduled for surgery and had ovarian neoplasms. Consecutive sampling was 

used to collect the samples. Women who will undergo surgery for their ovarian tumors, patients without 

tumors or other cancers except ovarian tumors, patients without bone marrow illness, those not taking steroid 

hormones, and those without other blood disorders were also included in the study. Patients do not have any 

other conditions (heart valve disorders, viral infections, autoimmune diseases, blood disorders) that could 

have a significant impact on platelet counts and/or leukocyte values. Additionally, patients who do not have 

any acute inflammatory conditions, and prepared to sign an informed consent form will participate in the 

study. Patients who decided not to have surgery were not included in the study. Patients were excluded from 

the study if they underwent surgery but the surgeon found a tumor that was not an ovarian tumor. The 

minimum sample size is 132 patients with ovarian cancer who will have surgery. Testing for D-dimer levels, 

platelet/lymphocyte ratios, and neutrophil/lymphocyte ratios are conducted after collecting blood samples 

from all patients with ovarian malignancies. The results of the histopathology examination were then 

compared to the findings of the platelet/lymphocyte ratio, neutrophil/lymphocyte ratio, and D-dimer levels, 

and statistical analysis was performed. Fisher's exact, Kolmogorov-Smirnov, or the Chi-square test were all 

used in the statistical analysis of categorical data. The Kolmogorov-Smirnov test was used to determine 

normalcy. The dependent and independent variables were described, the patient's features and condition were 

established, and the proportions of each variable were examined through the use of univariate data analysis. 

The Unpaired T-Test or the Mann-Whitney Non-Parametric Test was used in bivariate data analysis to 

discover differences in numerical data between groups when the data distribution was normal (if the data 

distribution is not normal). The ROC curve was used to assess the cut-off values for the platelet/lymphocyte 

ratio, neutrophil/lymphocyte ratio, and D-dimer levels. The Lambda correlation test is used to determine the 

correlation between two numerical variables that have been categorized to convert the scale to a nominal 

scale. Following that, a multivariate statistical analysis and a logistic regression test were conducted. All 

statistical analyses were performed using SPSS version 22.0 for Mac. 

 

3. RESULTS 

Nine of the 132 women who met the criteria for inclusion dropped out; three of them as a result of postponing 

surgery, and the remaining six were identified by histological findings unrelated to the ovaries (tuboovarian 

abscesses, pancreatic tumors, mesenteric tumors, and colorectal tumors). 123 women therefore fulfilled the 

inclusion criteria. 

 

3.1 Characteristics of Research Subjects in the Malignant Ovarian Tumor and Benign Ovarian Tumor 

Group 

Table 1. Characteristics of Research Subjects in the Malignant Ovarian Tumor and Benign 

Ovarian Tumor Group 

Characteristics 

Groups 

P Malignant Tumor 

(n = 62) 

Benign Tumor 

(n = 61) 

Age    

Mean  SD 45,27  14,849 40,61  13,196 0,068‡ 

Median; Range 46,50 ; 16-78 40; 17-76  

Parity     

Mean  SD 1,82  1,542 1,46  1,490 0,158‡‡ 

Median; Range 2; 0-6 1; 0-6  

Body Mass Index    

Mean  SD 20,69  2,362 21,14  2,13 0,131‡‡ 

Median; Deviation 20,51;16,44-35,38 20,93;17,9-30,48  
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Ca-125 Levels    

Mean  SD 267,27  219,52 101,36  119,755 0,000
‡‡ 

Median; Range 186,09;6,23-600 62,41;3-600  

≥ 35 58 (55,8%) 46 (44,2%) 0,011
‡‡‡

 
< 35 4 (21,1%) 15 (78,9%)  

HOGI Score    

≥ 6 60 (85,7%) 10 (14,3%) 0,000
‡‡‡

 

< 6 2 (3,8%) 51 (96,2%)  
Stadium    

I a 12 (19,3%)   

I c1 3 (4,8%)   
I c2 1(1,6%)   

I c3 16 (25,8%)   

II a 2 (3,2%)   
II b 2 (3,2%)   

II c 1(1,6%)   

III a 1(1,6%)   

III c 23 (37,1%)   
IV 1(1,6%)   

‡ T-Test, ‡ ‡ MannWhitney-Test, 
‡‡‡ 

Chi Square Test 

 

According to Table 1, there were differences between the two groups in this study in terms of age, parity, and 

body mass index (BMI), but these differences were not statistically significant. The average age of benign 

ovarian tumor was 40.61 ± 13.196, whereas the average age of malignant ovarian tumor was 45.27 ± 14.849. 

Malignant ovarian tumor had a mean parity of 1,82±1,54 while benign ovarian tumor had a mean parity of 

1.461.49. While both groups had the average of body mass index (BMI) within the normal limit (20.69 ± 2.36 

vs. 21.14 ± 2.13), there was no statistically significant difference between the two groups. 

 

In contrast, there were statistically significant differences between the benign ovarian tumor and malignant 

ovarian tumor groups in the Ca-125 level group and the HOGI score assessment (p<0.05). The malignant 

ovarian tumor had a higher Ca-125 value than benign ovarian tumor (267,27219,52 vs 101,36119,75).  In 

contrast, when using cut-off point of 35, with Ca-125 levels ≥ 35, 58 individuals (93.5%) had an incidence of 

ovarian cancer, but with Ca-125 < 35, there were only 4 individuals (21.1%), with an incidence of ovarian 

cancer. 

 

Ovarian cancer was reported in 60 women with a HOGI score of ≥ 6, 60 or higher (85.7%), but only two 

(3.8%) people with a score of 6 or lower experienced the disease. The most prevalent stage III C in this 

research was discovered in 23 individuals or 37.1%. 

 

3.2 Platelet/Lymphocyte Ratio Value in Malignant Ovarian Tumor and Benign Ovarian Tumor 

Table 2 Platelet/Lymphocyte Ratio Value in Malignant Ovarian Tumor and Benign 

Ovarian Tumor 

Variables 

Groups 

P value Malignant Tumor 

(n = 62) 

Benign Tumor 

(n = 61) 

platelet/lymphocyte ratio  
Mean ± SD 272,74 ± 239,32 203,81 ± 193,33 0,005

¥
 

Median 216,11 166,48 

Range 11,60 – 1637,14 62,89 – 1520 
¥Mann-Whitney test 
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Considered valid if p<0,05 

 

The difference between benign and malignant ovarian tumor is shown in Table 2 by the platelet/lymphocyte 

ratio. Malignant ovarian tumor had a higher average platelet/lymphocyte ratio than the benign group (272.74 

± 239.32 vs 203.81 ± 193.33), and this difference was statistically significant (p <0.05). 

 

3.3 Neutrophil/Lymphocyte Ratio Value in Malignant Ovarian Neoplasm and Benign Ovarian Neoplasm 

 

Table 3 Neutrophil/Lymphocyte Ratio Value in Malignant Ovarian Neoplasm and 

Benign Ovarian Neoplasm 

Variables 

Groups 

P value Malignant Tumor 

(n = 62) 

Benign Tumor 

(n = 61) 

Neutrophil/Lymphocyte Ratio  

Mean ± SD 4,43 ± 7,39 4,21 ± 4,26 0,033
¥
 

Median 2,90 2,41 

Range 0,93 – 40,63 0,26 – 29,86 
¥ Mann-Whitney test 

Considered valid if p<0,05 
 

The difference between malignant and benign ovarian neoplasms in the neutrophil/lymphocyte ratio is seen 

in Table 3. The average neutrophil/lymphocyte ratio in the malignant ovarian neoplasm group was higher 

than those in the benign ovarian neoplasm group (4,43±7,39 vs 4,21±4,26),, which was statistically significant 

(p 0.05). 

 

3.4 Value of D-dimer Levels in Malignant Ovarian Neoplasms and Benign Ovarian Neoplasms 

 

Table 4 Value of D-dimer Levels in Malignant Ovarian Neoplasms and Benign Ovarian 

Neoplasms 

Variables 

Groups 

P value Malignant Tumor 

(n = 62) 

Benign Tumor 

(n = 61) 

Value of D-dimer Levels  

Mean ± SD 5201,45 ± 6203,34 1081,80 ± 1360,03 0,000
¥
 

Median 3815 480 

Range 260 – 38540 230 – 7500 
¥ Mann-Whitney test 
Considered valid if p<0,05 

 

The difference in D-Dimer levels between benign and malignant ovarian neoplasms is seen in Table 4. It was 

significantly significant (p < 0.05) that the average D-Dimer level in the malignant ovarian neoplasm group 

was higher than that in the benign ovarian neoplasm group (5201.45 ± 6203.34 vs 1081.80 ± 1360.03) 

 

3.5 Association of Platelet/Lymphocyte Ratio Categories for Ovarian Malignancy 

The cut-off point for the 179.52 platelet/lymphocyte ratio was established using this ROC curve. The cut-off 

point is set at the highest correct diagnostic test with the identified value of 59.4%, which corresponds to the 

ROC curve's greatest accuracy. 

 

Table 6. Association of Platelet/Lymphocyte Ratio Categories for Ovarian Malignancy 

Categories of Groups P RP 95%CI 
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Platelet/Lymphoc

yte Ratio  

Malignant 

(n = 62) 

Benign 

(n = 61) 

value 

≥ 179,52 (n=62) 38 (61,3%) 24 (38,7%) 
0,024 1,558 1,077-2,253 

< 179,52 (n=61) 24 (39,3%) 37 (60,7%) 

Considered significant statistically if p<0,05 

Sensitivity = 38/(24+38) x100% = 61,3% 

Spesificity = 38/(24+36) x 100% = 60,7% 

Positive Predictive Value = 38/(24+38) x 100% = 61,3% 

Negative Predictive Value = 37/(24+37) x 100% = 60,6% 

Positive Likehood Ratio = 0,613/(1-0,607) = 1,558 

Negative Likehood Ratio = (1-0,613/0,607 = 0, 63 

 

The results showed that the number of individuals in the malignant group who were into the ≥179.52 

platelet/lymphocyte ratio category was 61.3%, higher than the number of individuals in the <179.52 group 

who were 39.3%. While in the benign group, there were 38.7% participants in the platelet/lymphocyte ratio 

category, while in the category < 179.52, which had 60.7% participants. This difference in proportions was 

statistically significant (p=0.024). These findings revealed an association between the occurrence of 

malignant ovarian tumors and the platelet/lymphocyte ratio. According to the results of the risk calculation, 

persons with a platelet/lymphocyte ratio of less than ≥ 179.52 had a 1.558 (one and a half times) greater risk 

of developing ovarian cancer than those with a level of less than < 179.52. 

 

3.6 Association of Neutrophil/Lymphocyte Ratio Categories for Ovarian Malignancy 

The neutrophil/lymphocyte ratio's cut-off point is determined by this ROC curve and is set at 2.62. The highest 

correctly classified number obtained from a diagnostic test—57.7%—which corresponds to the ROC curve's 

greatest accuracy—is used to determine the cut-off point. 

 

Table 7. Association of Neutrophil/Lymphocyte Ratio Categories for Ovarian 

Malignancy 

Categories of 

Neutrophil/Lymp

hocyte Ratio  

Groups 
P 

value 
RP 95%CI Malignant 

(n = 62) 

Benign 

(n = 61) 

≥ 2,62 (n=62) 36 (58,1%) 25 (41,0%) 
0,087 1,407 0,982-2,017 

< 2,62 (n=61) 26 (41,9%) 36 (59,0%) 

Considered significant statistically if p<0,05 

Sensitivity = 36/(26+36) x100% = 58,1% 

Specificity = 36/(25+36) x 100% = 59% 

Positive Predictive Value = 36/(36+25) x 100% = 59% 

Positive Predictive Value = 36/(26+36) x 100% = 58,2% 

Positive Likehood Ratio = 0,581 / (1-0,59) = 1,407 

Negative Likehood Ratio = (1-0,581 / 0,59 = 0,71 

 

According to the results, there were 58.1% subjects in the malignant group who had neutrophil/lymphocyte 

ratio ≥2.62, which had a category percentage of 41.0%. In the neutrophil/lymphocyte ratio <2.62 there are 

59% subjects who were in the benign group, while the malignant group had 41% subjects. Nevertheless, the 

results of this study showed that the change in proportions was not statistically significant. (p=0.087). 

 

3.7 Association of D-dimer levels for Ovarian Malignancy 

The cut-off value for D-Dimer levels is determined at 1240 using this ROC curve. The cut-off point is 
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determined using the highest correctly classified value from a diagnostic test, which is 74.0% and reflects the 

highest accuracy on the ROC curve. 

 

Table 8. Association of D-dimer levels for Ovarian Malignancy 

Categories of D-

Dimer Levels  

Groups 
P 

value 
RP 95%CI Malignant 

(n = 62) 

Benign 

(n = 61) 

≥ 1240 (n=62) 47 (75,8%) 15 (24,2%) 
0,0001 3,083 1,943-4,980 

< 1240 (n=61) 15 (24,6%) 46 (75,4%) 

Considered significant statistically if p<0,05 

Sensitivity = 47/(15+47) x100% = 75,8% 

Specificity = 46/(15+46) x 100% = 75,4% 

Positive Predictive Value = 47/(47+15) x100% = 75,8% 

Negative Predictive Value = 46/(15+46) x100% = 75,4% 

Positive Likehood Ratio = 0,758 / (1-0,754) = 3,083 

Negative Likehood Ratio = (1- 0,758 / 0,754 = 1,319 

 

This study revealed that there were 75.8% more people with D-Dimer levels ≥ 1240 in the malignant group 

than there were in the group with levels under 1240, which was 24.6%. The percentage of subjects in the 

benign group who had a D-Dimer level ratio below 1240 was 24.2%, lower than the subject with D-dimer 

levels above 1240 which is about 75.4% of subjects. These differences in proportions were statistically 

significant (p=0.0001). These results showed an association between D-Dimer levels and the incidence of 

malignant ovarian tumors. The results of calculating the risk (RP), individuals with D-Dimer levels above 

1240 ng/ml have a 3.083 (three times) higher risk of developing ovarian cancer than those with levels under 

1240 ng/ml. The multivariate logistic regression table reveals that the main factor impacting the prediction of 

ovarian cancer is the D-dimer levels. 

 

4. DISCUSSION 

 

4.1 Characteristics of Research Subjects 

In this study, there was a difference in the average age between the groups of malignant ovarian neoplasms 

and benign ovarian neoplasms, although it was not statistically significant. The average age for malignant 

ovarian neoplasms was 45.27 ± 14.849 and for benign ovarian neoplasms was 40.61 ± 13.196. In this study, 

there were new instances of ovarian cancer in individuals between the ages of 16 - 78. According to a recent 

study by Zayyan and colleagues in Zaria, Nigeria (2004–2013), ovarian malignancy was only discovered in 

17 cases (22,3%) of postmenopausal women but there were as many as 62 cases (79.%) of ovarian malignancy 

found in premenopausal women [4]. According to the study by Rahmanita Sinaga at H. Adam Malik General 

Hospital in Medan, the majority of ovarian cancers (70%) occurred among patients under the age of ≤50 [17]. 

Contrary to the one study which found a statistically significant difference in the mean age between the groups 

of malignant and benign ovarian neoplasms, our investigation found no such difference [24]. 

 

There was a difference in the parity numbers between the groups for malignant and benign ovarian neoplasms 

in the parity group, but it was not statistically significant (1.82 ± 1.54 vs. 1.46 ±1.49). Parity did not 

demonstrate a protective factor against ovarian cancer, according to Zayyan and colleagues [4]. Parity is not 

a protective factor against ovarian cancer, according to one study [5]. This contradicts other research, such as 

a study by Tomas Riman and colleagues that found that having more children can lower the risk of developing 
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malignant ovarian tumors. This is also in conflict with a prospective study done in 1992, which revealed that 

having children more than six times has a protection factor of 0.29 against ovarian neoplasm [22]. 

 

There was no significant difference between the malignant ovarian neoplasm group and the benign ovarian 

neoplasm group in the body mass index group (20,692 ± 2,362 vs 21,14±2,133). This study differs from 

earlier ones. There is evidence that having a higher BMI increases the risk of developing ovarian cancer. 

Increased BMI and the chance of developing ovarian cancers have been linked in a number of previous 

research. Obese women are known to have a higher chance of developing ovarian tumors than women who 

have a normal body weight, and this risk is assumed to be influenced by hormonal factors (BMI 18,5-24,9 

kg/m2). The relative risk of ovarian tumors in obese women (BMI ≥30 kg/m2) is 1.26 [21]. According to 

studies by [16], women who are overweight or obese had a higher risk of developing ovarian cancer 

throughout menopause and the premenopausal period than women who are normoweight (1.08 for overweight 

and 1.27 for obese) [3]. 

 

While there were statistically significant differences between the benign ovarian neoplasm and malignant 

ovarian neoplasm groups in the Ca-125 level group and the HOGI score assessment, respectively. Ovarian 

cancer occurred in 58 individuals (55.8%) when Ca-125 levels were more than 35 U/ml, Compared to Ca-

125 ≤ 35 U/ml, only 4 (21.1%) individuals had ovarian cancer. This study in line with the findings of Max 

[17], it was discovered that for Ca-125 > 35 U/ml, there were 8 cases of ovarian cancer (61.5%) while for Ca-

125 ≤ 35 U/ml, there were 27 cases of ovarian cancer (100%) in all participants. 

 

Only two (3.8%) of the 60 women with a HOGI score of 6 or lower reported having ovarian cancer, compared 

to 60 (85.7%) of the women with a score of 6 or above. This is comparable to the earlier study, which found 

that the HOGI score had a diagnostic value for ovarian cancer at a young age and had sensitivity and 

specificity of 77% and 49%, respectively [23]. 23 participants (37.1%) in this research were stage III C, the 

highest percentage. In contrast, there were 12 individuals (19.3%) for stage I A, 3 people (4.8%) for stage I 

C1, 16 people (25.8%) for stage I C3, 2 people (3.2% each) for stages II A and II B, and 1 person (1.6%) for 

stages I C2 and IV. This is in line with previous research which showed 75% of cases were discovered at an 

advanced stage [12]. Only 15% of cases could have an early diagnosis [9]. 

 

4.2 Platelet/Lymphocyte Ratio Value in Ovarian Malignancy 

This study found that the mean platelet/lymphocyte ratio value was higher in the malignant ovarian neoplasm 

group than in the benign ovarian neoplasm group. (272.74 ± 239.32 vs 203.81 ± 193.33). The significance of 

this is significant (p < 0.05). This is in line with previous study, which found a significant difference in the 

mean value of the platelet/lymphocyte ratio in benign and malignant ovarian neoplasms [1]. 

 

The diagnostic test findings for the platelet/lymphocyte ratio using research subject data and a cut-off point 

of 179.52 obtained a sensitivity of 61.3%, a specificity of 60.7%, a positive predictive value of 61.3%, and a 

negative predictive value of 60.7%. The platelet/lymphocyte ratio test is a fair predictor of ovarian cancer, 

however it is not preferable than Ca-125 according to a sensitivity value of 61.3%. With a cut-off point of 35 

in this study, Ca-125 had a sensitivity of 93.5%. The sensitivity of Ca-125 was 76.8% in earlier studies, which 

is comparable to this findings of the study. In this study, cut-off point of 35 was used for the Ca-125 test, 

which has a lower specificity and had a specificity of 24.6%. The platelet/lymphocyte ratio test has a far 

greater ability to exclude non-malignant patients, with a specificity of 60.7%. The results of this diagnostic 

test were consistent with earlier study who discovered that the platelet/lymphocyte ratio had a sensitivity of 

48% and a specificity of 81% [25]. 
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The findings also revealed that there were 61.3% more individuals in the malignant group who were into the 

platelet/lymphocyte ratio category of ≥ 179.52 than there were in the platelet/lymphocyte ratio group of < 

179.52, which was 39.3%. While in the benign group, there were 38.7% fewer individuals in the 

platelet/lymphocyte ratio category ≥ 179.52 than there were in the category < 179.52, which accounted for 

60.7% of the total population. These proportions differed in a statistically significant way (p=0.024). These 

results show an association between the platelet/lymphocyte ratio and the incidence of malignant ovarian 

cancers. This is in line with a study, which demonstrated a correlation between the platelet/lymphocyte ratio 

and the occurrence of ovarian tumor malignancy through a statistically significant difference in proportions 

(p=0.001) [1]. 

 

Furthermore, it can be inferred from the results of the risk calculation (RP) that people with a 

platelet/lymphocyte ratio of below ≥ 179.52 have a 1.558 (one and a half times) greater risk of developing 

ovarian cancer than individuals with a platelet/lymphocyte ratio above < 179.52. This supports the hypothesis 

that ovarian cancer is linked to inflammation, which causes transcription factors like to become active 

hypoxia-inducing factor 1 (HIF), signal transducer activator of transcription 3 (STAT-3) and nuclear factor 

B (NFB).  Interleukin-10 (IL-10) and Transforming Growth Factor-ß (TGF-ß), inhibitory mediators that 

depress the immune system and impair lymphocyte function, are two examples of the inhibitory mediators 

released by systemic anti-inflammatories. Patients with ovarian cancer are often diagnosed with lymphopenia 

as a result of elevated levels of IL-10 and TGF-β, which are present in the peritoneal fluid of these patients. 

In addition to ovarian cancer, this lymphopenic process has prognostic relevance and is linked to poor 

outcomes in other cancers, including renal and pancreatic cancer.  Increases in the platelet/lymphocyte ratio 

are also linked to the existence of active platelets, which demonstrate an increase in the invasion of ovarian 

cancer cells through activation urokinase plasminogen activator (uPA) dan vascular endothelial growth 

factor (VEGF), which also explains the cause of the ovarian cancer's increased aggressiveness in relation to 

thrombocytosis. 

 

4.3 Neutrophil/Lymphocyte Ratio Value in Ovarian Malignancy 

In this study, the mean neutrophil/lymphocyte ratio of the malignant ovarian neoplasm group was higher than 

that of the benign ovarian neoplasm group (4.43 ± 7.39 vs. 4.21 ± 4.26), and the mean difference between the 

two groups was significantly different (p < 0.05). Multiple earlier studies have found that this is significant. 

Studies by Malahat Yildirim and colleagues as well as Murat Bakacak and colleagues indicated that there was 

a difference in the mean neutrophil/lymphocyte ratio between the two groups, with the group of malignant 

ovarian neoplasms being higher than the group of ovarian neoplasms in both cases, both harmless and 

considered important [1], [26]. 

 

The results of the diagnostic test for the neutrophil/lymphocyte ratio obtained from the data of research 

subjects using the cut-off point of 2.62 obtained a sensitivity of 58.1%, specificity of 59%, positive predictive 

value of 59%, negative predictive value of 58.2%, and an accuracy value of 59.4%. The proportion of subjects 

in the neutrophil/lymphocyte ratio category ≥2.62 was 58.1% higher than in the neutrophil/lymphocyte ratio 

group <2.62, which is 41.9%, but the study's findings revealed that the difference in the proportions between 

the two groups was not statistically significant, While in the benign group, the percentage of participants in 

the neutrophil/lymphocyte ratio category below ≥ 2.62 was 41.0% lower than the category above <2.62, which 

was 59.0%, (p=0.087).  As a result, it is impossible to predict ovarian cancer using the neutrophil/lymphocyte 

ratio sensitivity and specificity values. According to previous research, there is an association between an 

increase in the neutrophil/lymphocyte ratio and ovarian cancer. This differs from those other findings, which 

contradict each other [1], [4], [26]. In their research, they propose rationales that could explain for this. Local 

lymphocyte responses are most likely brought on by the body's immune system recognizing and eliminating 
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cancer cells, which is the most likely explanation. This reaction is mostly carried out by cellular immunity, 

namely cytotoxic T lymphocytes that function in the non-specific cellular immune system, leading to an 

increase in the ratio of neutrophils to lymphocytes while also producing an increase in the number of 

neutrophils [28]. 

 

The average neutrophil/platelet ratio was different between the two groups, with the malignant ovarian 

neoplasm group having a higher value than the benign ovarian neoplasm group. Nevertheless, there was no 

association between the incidence of malignant ovarian tumors and the neutrophil/lymphocyte ratio ≥2.62 

levels in this research. This can be due to limitations in the sample size and research design that prevented 

comparing the results. 

 

4.4 Value of D-Dimer Levels in Ovarian Malignancy 

In this research, it was discovered that the mean D-Dimer levels in the group of malignant ovarian neoplasms 

were higher than those in the group of benign ovarian neoplasms (5201.45 ± 6203.34 vs. 1081.80 ± 1360.03) 

and were statistically significant (p <0.05). The results of earlier research support this. In a similar vein, a 

study found a difference in the average D-Dimer levels between the two groups, with the malignant ovarian 

neoplasm group having greater levels than the benign ovarian neoplasm group, which was statistically 

significant [24]. 

 

According to the diagnostic test results that were obtained from the research subject data using the cut-off 

point of 1240, the sensitivity was 75.8%, specificity was 75.4%, positive predictive value was 75.8%, and 

negative predictive value was 75.4%. A cut-off point of 500 was used in a previous study, which found the 

following results: 91.8% sensitivity, 71.9% specificity, 58.9% positive predictive value, and 95.2% negative 

predictive value.30 According to the result of this research, a sensitivity value of 75.8% revealed that it was 

possible to reasonably predict ovarian malignancy by looking at D-Dimer levels. The D-Dimer level test is 

considerably more effective in excluding non-malignant patients than the Ca-125 examination, which has a 

lower specificity, as shown by its specificity of 75.4% [24]. 

 

The findings revealed that there were 75.8% more people with D-Dimer levels below ≥ 1240 in the malignant 

group than there were in the group with levels beyond < 1240, which was 24.6%. The percentage of 

participants in the benign group who had a D-Dimer level ratio below < 1240 was 24.2% lower than the 

75.4% in the group who had D-Dimer levels over ≥ 1240. These proportions differed in a statistically 

significant (p=0.0001). These findings demonstrate a correlation between D-Dimer levels and the prevalence 

of malignant ovarian tumors. This is also in line with a study which found statistically significant proportional 

differences indicating an association between D-Dimer levels and the incidence of ovarian tumor malignancy 

[24]. 

 

Additionally, it can be inferred from the results of the risk calculation (RP) that individuals with D-Dimer 

levels under 1240 ng/ml had a 3.083 (three times) greater risk of developing ovarian cancer than those with 

D-Dimer levels above 1240 ng/ml. 

 

Increased D-Dimer levels, namely Deep Vein Thrombosis (DVT), have been linked to ovarian malignancy 

problems, according to a previous study. Additionally, one study reported that ovarian cancer was associated 

with higher D-Dimer levels [6]. Although in advanced ovarian malignancy, it cannot be used as a predictor 

of clinical prognosis. 

 

This may be the case because ovarian malignancy involves a number of immune response-related elements, 
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including the production of acute phase reactants, abnormal protein metabolism, necrosis, and hemodynamic, 

which have an impact on blood coagulation. Through a number of mechanisms, including procoagulant 

activity because malignant cells have the capacity to produce Tissue Factor (TF), malignant cells can interact 

with the hemostatic system and cause prothrombotic, cancer procoagulant (CP), fibrinolytic activity brought 

on by malignant cells that express urokinase-plasminogen activator receptor (u-PAR), urokinase-

plasminogen activator (u-PA), tissue-plasminogen activator (t-PA), plasminogen activator inhibitor-1 (PAI-

1), plasminogen activator inhibitor-2 (PAI-2); cytokine secretion from malignant cells interleukin-6 (IL-6), 

tumor necrosis factor (TNF), vascular endothelial growth factor (VEGF); as well as interactions between 

malignant cells and endothelial cells, monocyte-macrophages, and platelets [3]. 

 

4.5 The Strength of The Association Between Platelet/Lymphocyte Ratio, Neutrophil/Lymphocyte Ratio, 

D-Dimer Levels, and Ca-125 Testing as Predictors of Ovarian Malignancy 

Ca-125 is currently considered as the most reliable single marker for the identification and monitoring of 

ovarian cancer. However, due to its limited specificity and high false positive rate, Ca-125 has not been 

considered an effective marker, and it is currently only used primarily for ovarian cancer screening. Ovarian 

cancer has a low incidence (40–50 per 100,000 women over 50 years), hence early identification requires a 

marker with a sensitivity and specificity of >75% and >99.6%, respectively. 

 

The sensitivity and specificity for the Ca-125 test used in this research were 93.5% and 24.6%, respectively. 

A sensitivity of 61.3% and a specificity of 60.7% were achieved for the platelet/lymphocyte ratio using cut-

off point 179.52, respectively. A sensitivity of 75.8% and a specificity of 75.4% for D-dimer levels using cut-

off point 1240 were attained. Both had a sensitivity that was not significantly better but had higher 

specificities than Ca-125. 

 

The sensitivity and specificity for the neutrophil/lymphocyte ratio at cut-off point 2.62 were 58.1% and 59%, 

respectively. The neutrophil-to-lymphocyte ratio is not more sensitive than Ca-125. Regardless of a better 

specificity than Ca-125, there is no association between an increase in the neutrophil/lymphocyte ratio and 

an increase in ovarian cancer incidence. 

 

Regarding the HOGI score using the cut-off point of 6, sensitivity, specificity, positive predictive value, and 

negative predictive value were all achieved, totaling 96.8%, 83.6%, 85.7%, and 96.2%, respectively. The 

sensitivity of Ca-125 is reported to be 76.8% in other research, and this Ca-125 has low specificity and 

positive predictive value [7]. 

 

This is due to the fact that Ca-125 levels also rise in other diseases such as pancreatic cancer, lung cancer, 

breast cancer, bladder cancer, and liver cancer. Ca-125 levels are also elevated in non-cancerous disease 

including diverticulitis, uterine myoma, tubovarian abscess, ovarian hyperstimulation syndrome, ectopic 

pregnancy, pregnancy, and menstruation [20]. Ca-125 is commonly associated with other assessments, such 

as ultrasonography, as a marker for early identification of ovarian cancer. 

 

However, it turns out that only D-Dimer levels are determined to have a meaningful value for predicting 

ovarian malignancy when we utilize multivariate logistic regression. Ca-125 and the Platelet/Lymphocyte 

Ratio, however, do not show any significance. According to studies using multivariate logistic regression, 

there is a 9.6 times greater risk of malignancy in people with higher D-Dimer levels. It can be assumed that 

D-Dimer levels have a significant role in the prediction of ovarian cancer. 

 

5. CONCLUSION 
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According to the result of this research, the malignant ovarian neoplasm group had higher values for the 

platelet/lymphocyte ratio, neutrophil/lymphocyte ratio, and D-Dimer levels than the benign ovarian neoplasm 

group. The incidence of malignant ovarian tumors correlates with the platelet/lymphocyte ratio and D-Dimer 

levels. Meanwhile, no association was identified between the neutrophil/lymphocyte ratio and the risk of 

ovarian tumor malignancy. Patients with ovarian tumors who have a platelet/lymphocyte ratio of ≥ 179.52 

have a 1.558 (one and a half times) greater risk of being diagnosed with cancer than those who do not have a 

platelet/lymphocyte ratio of < 179.52. Meanwhile, individuals with ovarian tumors who have D-Dimer levels 

of ≥ 1240 ng/ml have a 3.083 (three times) greater risk of developing an ovarian malignancy than those who 

do not have D-Dimer levels of under 1240 ng/ml. 

 

Platelet/lymphocyte ratio for ovarian cancer in Dr. Kariadi Central General Hospital has sensitivity, 

specificity, positive predictive value, and negative predictive value of 61.3%, 60.7%, 61.3%, and 60.7%, 

respectively. D-Dimer levels were 75.8%, 75.4%, 75.8%, and 75.4% for neutrophil/lymphocyte ratio and 

58.1%, 59%, 59%, and 58.2%, respectively. Without disrupting the previous clinical examination, early 

predictors of ovarian cancer can be made using the platelet/lymphocyte ratio and D-Dimer values. D-Dimer 

levels are one element that determines the predominance for predicting ovarian malignancy. Patients with 

ovarian tumors who had D-Dimer levels of 1240 ng/ml had a 9.6 times higher risk of being diagnosed with 

malignancy. Further study is needed to analyse the influence of the platelet/lymphocyte ratio, D-Dimer levels, 

chemotherapy response, prognosis, and disease-free survival in ovarian malignancy patients. A novel 

malignancy score that may predict the emergence of malignancy is also required. 
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