
O R I G I N A L  R E S E A R C H

Study on the Application of Systemic Inflammation 
Response Index and Platelet–Lymphocyte Ratio in 
Ovarian Malignant Tumors

Huifang Huang1 

Kunhai Wu2 

Lufei Chen2 

Xiaomei Lin1

1Intensive Care Unit, Fujian Maternity 
and Child Health Hospital, Affiliated 
Hospital of Fujian Medical University, 
Fuzhou, Fujian, People’s Republic of 
China; 2Blood Transfusion Department, 
Fujian Maternity and Child Health 
Hospital, Affiliated Hospital of Fujian 
Medical University, Fuzhou, Fujian, 
People’s Republic of China 

Objective: We aimed to evaluate whether the systemic inflammatory response index (SIRI) 
and platelet lymphocyte ratio (PLR) are associated with ovarian malignancy and their 
diagnostic value. Design: This retrospective study compared SIRI, PLR, cancer antigen 
125 (CA125), cancer antigen 153 (CA153), cancer antigen 199 (CA199), A carcinoma 
embryonic antigen (CEA) and alpha fetal protein (AFP) of the two groups in Fujian 
Maternity and Child Health Hospital, Affiliated Hospital of Fujian Medical University 
from January 2018 to December 2020, divided into two groups based on pathological results, 
including 85 with ovarian malignancy who met the study criteria and 85 patients with benign 
ovarian tumors were randomly selected as control group.
Results: 1) SIRI and PLR in benign ovarian tumor group were lower than those in ovarian 
malignancy group; 2) SIRI and PLR in ovarian malignant tumor low stage group were lower 
than those in the high stage group; 3) In ovarian malignancies, SIRI and PLR were positively 
associated with CA125 (the correlation coefficient r = 0.251, p = 0.021; r = 0.251, p = 0.020;) 
but showed no correlation with CA153.
Conclusion: The study shows that SIRI and PLR are both convenient and associated with 
ovarian malignancy. SIRI and PLR can be used to help the differentiation of benign and 
malignant ovarian tumors and can also be used in the markers of ovarian malignant tumors 
roughly staging.
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Introduction
Ovarian cancer is one of the most common tumors in worldwide. It can be divided 
into ovarian malignant tumors and ovarian benign tumors. Ovarian malignant tumor 
is the most fatal gynecologic malignancy,1 and the onset is only second to cervical 
cancer and endometrial cancer.2 Although ovarian cancer in early stage can be 
successfully treated, it is commonly detected at advanced stages with extensive 
local and systemic spread and poor survival. The 5-year survival rate of patients 
with ovarian malignant tumor stage I is 90%, while patients with stage IV is 
insufficient 11%.3 Therefore, early diagnosis of ovarian malignant tumors may 
effectively reduce mortality.

Diagnosis of ovarian malignant tumors is based on history, physical examina-
tion, tumor biomarker tests, imaging examination and histopathological examina-
tion. However, these inspections take much time and are expensive. The 
asymptomatic nature of ovarian cancer makes it difficult to detect in the early 
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stages.4 The study found that CA125 lacks specificity in 
the clinical diagnosis of ovarian cancer,5 CA153 was first 
discovered in breast cancer epithelial cells. CA19-9 has 
good specificity for the diagnosis of gastrointestinal 
tumors, and has a synergistic effect on the diagnosis of 
ovarian cancer.6,7 AFP is of great significance to the diag-
nosis and evaluation of ovarian cancer.8 Up to 50% of 
patients with epithelial ovarian cancer have elevated 
CEA levels.9 The tumor biomarker did not significantly 
changed in some early ovarian malignant tumor. 
Therefore, we need easier tests to screen for ovarian 
malignancies.

Multiple lines of evidence suggest that ovarian cancer 
may be related to chronic inflammation.10 SIRI and other 
indicators related to inflammation are closely related to the 
recurrence and overall survival of many malignant tumors. 
NLR, MLR, and PLR are good indicators to reflect sys-
temic inflammation.11 More and more studies have found 
that there is a significant correlation between malignant 
tumors and PLR. Some studies have confirmed that plate-
lets play an important role in the growth, metastasis and 
angiogenesis of malignant tumors.12 This paper focuses on 
the correlation of SIRI and PLR with ovarian tumors, in 
order to provide a reference index for the clinical screen of 
ovarian tumors.

Materials and Methods
Study Population and Data
This was a retrospective study, including women who 
were admitted to Fujian Maternity and Child Health 
Hospital, Affiliated Hospital of Fujian Medical 
University for surgical treatment from January 2018 to 
December 2020. SIRI is the ratio of neutrophil × mono-
cyte/lymphocyte; PLR is the ratio of platelet to 
lymphocyte.

Inclusion criteria included: a. new patients who were 
diagnosed with benign and malignant ovarian tumors and 
will undergo surgery; b. confirmed by postoperative 
pathology; c. detailed case information. Exclusion criteria 
included: a. combined with cardiovascular disease, dia-
betes, autoimmune disease, blood system disease; 
b. combined with other site tumor or tumor metastasis; 
c. treatment such as radiotherapy and chemotherapy; 
d. severe infection; e. anticoagulant treatment (oral antic-
oagulants, acetylsalicylic acid, statins, etc.)

There were 170 ovarian malignancy women, and 85 
patients met the inclusion criteria (age range 19–66 years 

old, average age 49.00 ± 9.391 years). 85 patients with 
benign ovarian tumors of the same period were randomly 
selected as the control group (age range 18–65 years old, 
average age 48.06 ± 10.471 years old). There was no 
statistically significant difference in the age of the two 
groups, and they were comparable.

Staging of Ovarian Malignancy
All patients with ovarian malignant tumors are staged 
according to FIGO 2014. They were divided into two 
groups: stage I–II is the low-stage ovarian cancer group, 
and stage III–IV is the high-stage ovarian cancer group.

Study Variables
Fasting venous blood from all patients with ovarian tumors 
was drawn in the morning within one week before surgery 
for routine blood tests and tumor marker detection. Fasting 
refers to fasting for more than 8 hours the night before. The 
blood routine uses an automatic blood analyzer to count the 
neutrophil count, monocyte count, lymphocyte count, and 
platelet count. Calculate the SIRI and PLR values based on 
the numerical values. We used Sysmex CS-5100 as the 
testing instrument. The biochemical tests (include CA125, 
CA153, CA199, CEA, AFP, etc.) used the Abbott al16200 
(Abbott, Chicago, USA) as the testing instrument.

Statistical Methods
Use SPSS24.0 statistical software to compare and analyze 
the data. Continuous variables were presented as mean ± 
standard deviation (SD) and compared by t-test, ANOVA 
and Wilcoxon rank-sum test depending on their distribu-
tion. Application of receiver operating characteristic curve 
(ROC curve) was used to evaluate the diagnostic value of 
SIRI and PLR. P-values less than 0.05 were considered 
statistically significant. Significance was set at P ≤ 0.05. 
Correlation analysis adopts PEARSON analysis.

Results
Comparison of Clinical Indicators 
Between Ovarian Malignant Tumors and 
Ovarian Benign Tumors
SIRI and PLR both had significant differences between the 
two groups, the ovarian malignant tumor group was sig-
nificantly higher than the ovarian benign tumor group, the 
differences were statistically significant (P<0.001); These 
results were presented in Table 1.
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The Association Between SIRI and PLR 
with the Ovarian Malignant Tumor
The AUC for each factor was as follows: SIRI level, 0.793 
(95% CI 0.727 to 0.859; p<0.001), with SIRI above 0.69 
yielded a sensitivity of 82.4% and specificity of 62.7% 
(Figure 1A); PLR level, 0.667 (95% CI 0.586 to 0.747; 
p<0.001), with PLR above 157.68 provided with 
a sensitivity of 55.3% and specificity of 72.9% 
(Figure 1B); The ROC curve analysis showed that SIRI 
and PLR were useful indicators of predicting benign and 
malignant ovarian tumors before surgery.

Comparison of the Clinical Indicators in 
the Different Stages of the Ovarian 
Malignant Tumor Group
All patients with ovarian malignant tumors are staged 
according to FIGO 2014. They were divided into two 

groups: stage I–II is the low-stage ovarian cancer group, 
and stage III–IV is the high-stage ovarian cancer group.

The levels of CA199, CEA and AFP had no significant 
differences between the groups. In the high-stage group as 
compared to the low-stage group, there were higher SIRI 
(1.81 vs 1.25, p < 0.05), higher PLR (204.84 vs 160.38, 
p < 0.05), higher CA125 (U/mL)(80.70 vs 44.26, p < 
0.001) and CA153 (U/mL)(29.18 vs 14.13, p < 0.001). 
(Table 2).

The Association Between Variables with 
the Different Stages of the Ovarian 
Malignant Tumor
For factors that were significantly different, the ROC 
curves were obtained to define the optimal cut-off values. 
The AUC for each factor was as follows: SIRI level, 0.682 
(95% CI 0.566 to 0.798; p=0.005), with SIRI above 1.21 

Table 1 Comparison of Clinical Indicators Between Ovarian Malignant Tumors and Ovarian Benign Tumors

Ovarian Malignant Tumors 
(n=85)

Ovarian Benign Tumors 
(n=85)

t p

Age(y) 49.00 ± 9.391 48.06 ± 10.471 0.541 >0.05

SIRI 1.46 ± 0.97 0.71 ± 0.36 6.56 < 0.001

PLR 177.12 ± 68.58 138.84 ± 40.44 4.101 < 0.001

Notes: P < 0.05 indicates statistical significance, P > 0.05 indicates no statistical significance. 
Abbreviations: SIRI, systemic inflammatory response index; PLR, platelet lymphocyte ratio.

Figure 1 (A) ROC curve analysis for the association between SIRI with the ovarian malignant tumor. (B) ROC curve analysis for the association between PLR with the 
ovarian malignant tumor. 
Note: P < 0.001 suggests significantly different. 
Abbreviations: SIRI, systemic inflammatory response index; PLR, platelet lymphocyte ratio.
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yielded a sensitivity of 71.9% and specificity of 62.3% 
(Figure 2A); PLR level, 0.708 (95% CI 0.592 to 0.823; 
p=0.01), with PLR above 182.0 provided with a sensitivity 
of 65.6% and specificity of 71.7% (Figure 2B).

The AUC for CA125 level was 0.782 (95% CI 0.685 to 
0.879; p<0.001) and a cutoff point ≥ 40.93U/mL charac-
terized by a sensitivity of 84.4% and a specificity of 
69.8%; The AUC for CA153 level was 0.821 (95% CI 
0.730 to 0.912; p<0.001) and a cutoff point ≥ 12.7U/mL 
characterized by a sensitivity of 93.8% and a specificity of 
64.2% (Figure 2C); The ROC curve analysis showed that 
SIRI and PLR were significantly associated with the devel-
opment of the high-stage ovarian malignant tumor as 
CA125 and CA153.

Comparison of SIRI, PLR Correlation 
with CA125, CA153 in Ovarian 
Malignancies
In ovarian malignant tumors, SIRI was positively corre-
lated with CA125, the correlation coefficient was r=0.251, 
p=0.021; PLR was positively correlated with CA125, the 
correlation coefficient was r=0.251, p=0.020; SIRI was not 
correlated with CA153 (P>0.05); PLR was not correlation 
with CA153 (P>0.05)(Table 3, Figure 3A and B).

Discussion
To our knowledge, this is the first study associated SIRI, 
PLR and ovarian tumors. Our study showed that SIRI and 
PLR levels were significantly different between patients 
with ovarian benign tumors and patients with ovarian malig-
nant tumors. The ROC curves showed that SIRI and PLR 
levels could be used in the preoperative prediction of benign 
and malignant ovarian tumors, and might also be used to 
predict the different stages of ovarian malignant tumors.

As we know, the incidence of ovarian malignant 
tumors ranks third in female reproductive system 
tumors, second only to cervical cancer and intrauterine 
cancer. The mortality of ovarian malignant tumors is 
much higher than the other two. The main reasons are 
that early diagnosis of ovarian malignant tumors is diffi-
cult, the recurrence rate is high after surgery, and long- 
term chemotherapy leads to drug resistance in cancer 
cells.13

At present, the clinical diagnosis methods of ovarian 
tumors mainly include histopathological examination, ima-
ging examination and markers examination. 
Histopathological examination, as the “gold standard” of 
diagnosis,14 is an invasive inspection and not suitable as 
the first-choice examination. Imaging examination can 
understand tumor location, size, depth of invasion, inva-
sion range, lymph node condition, etc, but it is not easy to 
find smaller lesions; Moreover, examinations such as MRI, 
CT, and PET-CT are expensive, and also not suitable as 
routine examination items.

Serological examination mainly includes the detection 
of tumor markers such as CA125 and human epididymal 
secretory protein 4 (HE4). CA125 is a mucinous glyco-
protein, often used in the diagnosis of epithelial ovarian 
malignancies. However, there are many factors affecting 
the increase of CA125. Endometriosis, endometrial cancer, 
gastrointestinal tumors etc., can all lead to the increase of 
CA125, and it is not suitable to be used alone as 
a diagnostic indicator for ovarian malignant tumors. It 
has been reported in the literature that CA125 is not 
sensitive in the early stage of ovarian malignant tumors, 
and only 23–50% of patients with elevated CA125 in stage 
I cases.15 At the end of the 20th century, researchers 
discovered that HE4 can be expressed in 93% of serous 

Table 2 Comparison of the Clinical Indicators in the Different Stages of the Ovarian Malignant Tumor Group

I–II  
(N=53)

III–IV  
(N=32)

t p

SIRI 1.25±0.80 1.81±1.12 −2.675 <0.05

PLR 160.39±63.05 204.84±69.32 −3.033 <0.05

CA125(U/mL) 44.26±39.31 80.70±47.74 −3.817 <0.001
CA153(U/mL) 14.13±10.74 29.18±18.93 −4.681 <0.001

CA199(U/mL) 10.17±6.69 11.24±8.40 −0.649 >0.05

CEA(ng/mL) 2.10±1.47 1.95±1.00 −0.526 >0.05
AFP(ng/mL) 2.50±1.56 2.69±1.18 −0.583 >0.05

Notes: P < 0.05 indicates statistical significance, P > 0.05 indicates no statistical significance. 
Abbreviations: SIRI, systemic inflammatory response index; PLR, platelet lymphocyte ratio; CA125, cancer antigen 125; CA153, cancer antigen 153; CA199, cancer antigen 
199; CEA, A carcinoma embryonic antigen; AFP, alpha fetal protein.
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ovarian malignancies and 100% of ovarian endometrioid 
carcinomas.16 HE4 is more sensitive than CA125 in the 
early diagnosis (stage I–II) of patients with ovarian 
malignancies.17 Studies have found that HE4 has higher 
sensitivity (90% and 83.3%) and specificity (95% and 
85%) in the diagnosis of epithelial ovarian malignancies 
than CA125, and the sensitivity of HE4 combined with 
CA125 can reach 96.7%.18 However, HE4 inspection is 
expensive and not suitable for routine inspection.

Ovarian tissue has been in various pro-inflammatory 
factors constantly, and the ovaries are damaged and repaired 
during repeated ovulation. Studies have shown that inflam-
mation easily induces changes in the body’s 
microenvironment,19 and the occurrence, development, 
invasion, metastasis and prognosis of tumors are accompa-
nied by changes in the immune inflammatory response.20 

Inflammatory cells include neutrophils, lymphocytes and 
platelets, etc., which are considered to be key factors in 

Figure 2 (A) ROC curve analysis for the association between SIRI with the high-stage ovarian malignant tumor. (B) ROC curve analysis for the association between PLR 
with the high-stage ovarian malignant tumor. (C) ROC curve analysis for the association between CA125 and CA153 with the high-stage ovarian malignant tumor. 
Notes: P < 0.05 suggests significantly different. P < 0.001 suggest significantly different. 
Abbreviations: SIRI, systemic inflammatory response index; PLR, platelet lymphocyte ratio; CA125, cancer antigen 125; CA153, cancer antigen 153.
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tumorigenesis.21 One report has showed that the lymphocyte 
mononuclear ratio (LMR) has diagnostic value for benign 
ovarian tumors and ovarian malignant tumors.22 SIRI value 
is the ratio of neutrophils × monocytes/lymphocytes, which 
can more stably reflect the condition of the disease than 
when the three are alone.23 At present, there are few reports 
on the application of SIRI in ovarian tumors. Platelets can 
affect the inflammatory response signal pathway and the 
biological behavior of white blood cells.24 Platelets can 
also promote the proliferation and metastasis of tumor 
cells.25 PLR value is the ratio of platelets/lymphocytes. 
Two reports showed that PLR was one of the indicators of 
platelet activation status, and it could be used as a predictor 
of many cancers.26,27 The results of this study showed that 
the levels of SIRI, PLR in patients with ovarian malignant 
tumors were higher than that of ovarian benign tumors, and 
the differences were statistically significant. They were use-
ful indicators of predicting benign and malignant ovarian 
tumors before surgery.

The ovarian malignant tumors are further divided into two 
groups: stage I–II is the low-stage ovarian malignant tumor 
group, and stage III–IV is the high-stage ovarian malignant 
tumor group. Studies have reported that the neutrophil to 
monocyte ratio (NLR) was related to the staging of epithelial 
ovarian cancer, and was associated with poor prognosis.28,29 

SIRI is composed of the number of neutrophils, monocytes, 
and lymphocytes, which can be regarded as a comprehensive 
index of NLR and LMR. Another report showed that PLR had 
potential clinical value in predicting advanced stage disease or 
suboptimal surgery.30 Similar to previous studies, the results 
of this study show that SIRI and PLR levels were higher in the 
high stage group of ovarian malignant tumors than that in the 
low stage group. The ROC curve analysis showed that SIRI 
and PLR levels could be used to predict different stages of 
ovarian malignancies as CA125 and CA153.

Our study had some limitations. First, this is 
a retrospective study, which has a relatively small number 
of cases. In this study, nonsurgical patients were excluded 
from a control group. Thus, selection bias might have 
affected the study results. Second, healthy women are 
not included as a normal control group, we will do further 
research in the future work.

Conclusion
1. SIRI and PLR examinations were convenient and 

economical, and can be used as preliminary diag-
nostic indicators for ovarian malignant tumors and 
ovarian benign tumors.

Table 3 Comparison of SIRI, PLR Correlation with CA125, 
CA153 in Ovarian Malignancies

CA125 CA153

SIRI r 0.251* 0.199

p 0.021 0.067

PLR r 0.251* 0.187
p 0.020 0.086

Notes: *Means that the correlation is significant at 0.05. 
Abbreviations: SIRI, systemic inflammatory response index; PLR, platelet lympho-
cyte ratio; CA125, cancer antigen 125; CA153, cancer antigen 153; r, correlation 
coefficient.

Figure 3 (A) Scatterplot of correlation analysis between SIRI and CA125 in ovarian malignancies. (B) Scatterplot of correlation analysis between PLR and CA125 in ovarian 
malignancies. 
Note: P < 0.05 suggests significantly different. 
Abbreviations: SIRI, systemic inflammatory response index; CA125, cancer antigen 125; PLR, platelet lymphocyte ratio.
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2. SIRI and PLR differentiated between low stage and 
high stage ovarian cancer.

3. SIRI and PLR were positively associated with 
CA125 for ovarian malignant tumor.
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