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ABSTRACT 
Ovarian cancer is the main cause of death globally and is the third most common cancer in women in 

Indonesia. Neutrophils play a role in response against cancer and are related to the patient's prognosis. 

The aim of this study was to determine differences in neutrophil infiltration based on the 
clinicohistopathological characteristics of serous ovarian carcinoma tissue at RSUP Dr. Mohammad 

Hoesin Palembang. This research used a cross-sectional method. The samples used were archived serous 

ovarian carcinoma tissue preparations with Hematoxylin-Eosin staining from the Anatomical Pathology 
Department and clinical data from the Medical Records Installation of RSUP. Dr. Mohammad Hoesin 

Palembang. Observations were made by identifying neutrophil cells that infiltrate the microtumor 

environment in the stromal and intratumoral areas. Data were obtained from 35 patients diagnosed with 

serous ovarian carcinoma. Most of the samples were aged 40-60 years (48.6%) with the most histological 
subtype (74.3%) being HGSC and 77.1% were at an advanced stage. There were no significant 

differences between neutrophil cell infiltration based on clinicohistopathological characteristics, including 

age (stromal p=0.85 and intratumoral p=0.22), subtype (stromal p=0.29 and intratumoral p=0.72), and 
FIGO stage (stromal p=0.35 and intratumoral p=0.38). It can be concluded that neutrophil infiltration 

does not differ based on clinicohistopathological (age, subtype, and stage) characteristics in serous 

ovarian cancer. 
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1. INTRODUCTION 

Ovarian cancer is the fifth most 

common cause of cancer death in women 

worldwide and the third most common 

cancer in women in Indonesia with an 

incidence rate of 14,896 cases and a death 

rate of 9,581 cases in 2020.1,2 Although in 

recent years there have been advances in 

cancer treatment, the recurrence rate for 

ovarian cancer still reaches 80% within 18 

months after initial treatment.2 This causes 

ovarian cancer to be one of the most 

dangerous gynecological cancers with a 5-

year survival rate only 46%.3 

Most ovarian tumors originate from 

epithelial tissue (85-90%), less frequently, 

tumours originate from the germ cells 

(dysgerminomas and teratomas) and the 

follicular cells (granulosa cell tumours). 

Classification of epithelial ovarian cancer 

(EOC) refers to the WHO classification 

which is divided into serous carcinoma, 

mucinous carcinoma, endometroid 

carcinoma, and clear cell carcinoma. Among 

the 4 types of EOC, serous carcinoma is the 

one with the highest prevalence.3–7  

Serous carcinoma is graded into High-

Grade Serous Carcinoma (HGSC) and Low-

Grade Serous Carcinoma (LGSC) based on 
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its biological characteristics. HGSCs are 

characterized by SET features (solid, 

endometrioid-like, and transitional) and high 

frequency of TP53 mutations. HGSC is a 

malignant, aggressive type of cancer, 

generally diagnosed at an advanced stage, 

and most deadly type of EOC. LGSCs are 

often associated with borderline or atypical 

proliferative serous tumors, often contain 

mutations in BRAF and KRAS and contain 

wild-type TP53.4,5,8,9  

The high recurrence rate and low 5-

year survival rate, especially in advanced 

stage patients, as well as decreased 

sensitivity to chemotherapy, cause an urgent 

need to find new therapies. One of the 

therapies currently being developed is 

immunotherapy. However, the effectiveness 

of this therapy is dependent on the condition 

of the tumor microenvironment (TME).7 

Every human cancer induces an 

immune response in its microenvironment. 

In ovarian cancer, the tumor 

microenvironment has been reported to play 

a vital role in the tumorigenesis and is 

considered a possible therapeutic target for 

this cancer. Increasing evidence supports 

that the immune infiltration of tumours is 

associated with prognosis. Therefore, 

ovarian cancer therapies targeting tumor 

microenvironment is rapidly developing.10–13  

The TME consists of various cellular 

and non-cellular components such as blood 

vessels, extracellular matrix (ECM), 

immune cells, and fibroblasts. Immune cells 

consist of macrophages, mast cells, dendritic 

cells, lymphocytes, myeloid-derived 

suppressor cells (MDSC), and 

neutrophils.11,14  

Neutrophil infiltration occurs in many 

types of tumors including ovarian tumors. 

Neutrophils can play an antitumor or 

protumor role. Several studies have shown 

that neutrophils that infiltrate the tumor 

microenvironment play an anti-tumor role 

through direct cytotoxicity against tumor 

cells and inhibit metastasis. However, other 

studies have demonstrated a protumor role 

of neutrophils by promoting angiogenesis 

and stimulating tumor cell migration and 

invasion. This is due to the plasticity of 

tumor-associated neutrophils which can 

undergo alternative activation when exposed 

to various conditions in the tumor 

microenvironment.14 This study aims to 

determine differences in neutrophil cell 

infiltration based on the 

clinicohistopathological characteristics of 

serous ovarian carcinoma tissue. It is hoped 

that this research can become a supporting 

theoretical basis for future research 

regarding the role of immune cells as targets 

for immunotherapy in the treatment of 

serous ovarian carcinoma based on 

clinicohistopathological characteristics. 

 

2. METHOD 

This research was an analytical study 

with a crosssectional design. The sample 

used was an archive of serous ovarian cancer 

tissue preparations that had been stained 

with hematoxylin eosin staining which was 

stored in the anatomical pathology 

department of RSUP. Dr. Mohammad 

Hoesin Palembang. Sampling was carried 

out using the total sampling method. Data 

taken (clinical data and tissue preparations) 

from January 2019 - July 2023. Patients who 

had relapsed and had received chemotherapy 

were not taken as samples. 

Tissue preparations will be analyzed 

using a light microscope. The first 

magnification used was 40-100 times to 

view the intratumoral and stromal areas. 

Then the area of dense neutrophil infiltration 

will be determined. Next, the magnification 

was increased to 400 times to count the 

number of neutrophils in 10 fields of view in 

the intratumoral and stromal areas. 

Data were analyzed univariately and 

bivariately. Univariate analysis to describe 

the distribution and frequency of neutrophil 
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infiltration in cancer tissue. Meanwhile, 

bivariate analysis was used to describe 

whether there was a difference between 

neutrophil infiltration and the 

clinicohistopathological features of serous 

ovarian cancer patients. 

This research has received ethical 

approval from the Medical and Health 

Research Ethics Committee, Faculty of 

Medicine, Sriwijaya University, protocol 

number 140-2023. 

 

3.     RESULT 

Data collection on serous ovarian 

carcinoma patients has been carried out at 

anatomical pathology department, Dr. 

Mohammad Hoesin General Hospital, 

Palembang. The data was taken from 

January 2019 – July 2023. During this 

period, 35 serous ovarian carcinoma tissue 

preparations were obtained in good 

condition and could be observed, consisting 

of 26 High Grade Serous Carcinoma 

(HGSC) preparations and 9 Low Grade 

Serous Carcinoma (LGSC). Of the 

preparations observed, the majority (48.6%) 

of the preparations came from patients aged 

40-60 years and 77% were at an advanced 

stage.  Data on age, stage and subtype of 

serous ovarian carcinoma taken as samples 

are shown in Table 1. 

 
Table 1. Distribution of Research Sample 

Characteristics 

 

Neutrophils were counted if they had 

clear morphology. Neutrophils in areas of 

necrosis and within blood vessels were not 

included in the calculations. 

 
Figure 1. Neutrophils in intra-tumoral areas (A) 

and stroma (B) in High Grade Serous Carcinoma  
 

 

 

 

 

 

 

 

 

 
Figure 2. Neutrophils in intra-tumoral areas (A) 

and stroma (B) in Low Grade Serous Carcinoma 
 

The results of the normality test with 

the Shapiro-Wilk test showed a p value 

<0.05, which means the data distribution is 

not normal (Table 2). Based on the test 

results, a non-parametric test was used using 

the Kruskal Wallis test and further tests used 

the Mann-Whitney test. 
 

Table 2. Normality Test Result 

Location 

 Shapiro-

Wilk 

 

Statistic df Sig. 

Stromal 0.896 35 0.003 

Intratumoral 0.924 35 0.019 

*Test for normality using the Shapiro-Wilk test with p<0.05 

indicating the data is not normally distributed 

 

 

Sample 

Characteristics 
n % 

Age (year) 

> 60  

40-60  

< 40  

 

11 

17 
7 

 

31.4 

48.6 
20 

Subtype 

HGSC 

LGSC 

 

26 

9 

 

74.3 

25,7 

Stage (FIGO) 

Late 

Early 

 

27 

8 

 

77.1 

22.9 
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The results of the Kruskal-Wallis 

statistical test between age and neutrophil 

density in the stromal and intratumoral areas 

in this study were found to be p>0.05. This 

means that there is no difference in 

neutrophil infiltration in both the intratumor 

and stromal areas based on age (Table 3). 

 
Table 3. Neutrophil Infiltration in Intratumor 

and Stroma Area Based on Age 

* Bivariate analysis used the Kruskal-Wallis test. significantly 

different if p<0.05 

 

The results of the Mann-Whitney 

statistical test between grading and density 

of neutrophils in the stromal and 

intratumoral areas in this study were found 

to be p>0.05. there is no difference in 

neutrophil infiltration in both the intratumor 

and stromal areas based on subtype (Table 

4). 

 
Table 4. Neutrophil Infiltration in Intratumor 

and Stroma Area Based on Subtype 

 

Location Subtype 
Median  

(min-max) 

Mann-

Whitney 

*p 

Stromal 

HGSC 2.70 
(0.4-8.7) 

0.29 
LGSC 2.30 

(0.4-5.5) 

Intratumoral 

HGSC 3.65 
(0.6-10.6) 

0.72 
LGSC 3.60 

(0.6-10.6) 
*Bivariate analysis used the Mann-Whitney test. 

significantly different if p<0.05 

The results of the Mann-Whitney 

statistical test between stage and density of 

neutrophils in the stromal and intratumoral 

areas in this study were found to be p>0.05. 

there is no difference in neutrophil 

infiltration in both the intratumor and 

stromal areas based on stage FIGO (Table 

5). 
 

Table 5. Neutrophil Infiltration in  

Intratumor and Stroma Area Based on Stage 

*Bivariate analysis used the Mann-Whitney test. 
significantly different if p<0.05 

 
 

4. DISCUSSION 

This study evaluated 35 serous ovarian 

cancer tissue preparations. Most of the 

patient are diagnosed with serous ovarian 

cancer at the age of over 40 years (48.6% at 

the age 40-60 years and 31.4% at the age 

over 60 years). Study by Wentzensen, et al., 

2016 analyzed data on ovarian cancer 

patients from 21 prospective cohorts studies 

from North America, Asia, and Europe 

found that the median age of patients 

diagnosed with serous ovarian cancer is 67 

years.8 Study by Rasyid et al in the 

pathology department of RSUP Dr. 

Mohammad Hoesin Palembang also showed 

that 63.3% of cases of malignant ovarian 

tumors were diagnosed at the age of more 

than 45 years.15 

Epidemiological data shows that the 

average age at which women develop 

ovarian cancer varies in each region. 

Average age also varies based on ethnicity 

Location 
Age 

(year) 
Median 

(min-max) 

Kruskal-
Wallis 

*p 

Stromal 

> 60  
2.30 

(0.4-8.6) 

0.85 40-60  
2.50 

(0.6-8.7) 

< 40  
2.90 

(0.4-8.7) 

Intra 
tumoral 

> 60  
4.50 

(1.4-10.6) 

0.22 40-60  
3.40 

(0.6-8.8) 

< 40  
2.60 

(1.2-4.9) 

Location 
Stage 

(FIGO) 

Median 

(min-max) 

Mann-

Whitney 

*p 

Stromal 

Late 
2.30 

(0.4-8.6) 
0.35 

Early 
3.20 

(1.4-8.7) 

Intra 

tumoral 

Late 
3.60 

(0.6-10.6) 
0.38 

Early 
3.80 

(2.2-9.0) 
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within a country. However, in general, 

ovarian cancer is rarely found in people 

under 40 years of age and more than 90% of 

cancers in women over the age of 40 are 

epithelial cancers.16 This happens because as 

age increases, there will be an accumulation 

of genetic mutations, long-term exposure to 

hormones, and genetic damage that can 

occur, increases the risk of ovarian cancer in 

the elderly population.6  

Based on the subtype of serous ovarian 

cancer, it was found that the majority 

(74.3%) of samples were of the HGSC 

subtype. Research by Kalińska, et al., 2020, 

also found that the majority (74.1%) of 

patients have HGSC subtype, which can be 

caused by genetic predisposing factors such 

as BRCA gene mutations, especially in 

patients of a certain age at diagnosis.17 

Another study by Valencia et al, from 3 

anatomical pathology laboratories in the city 

of Padang, Indonesia showed that 82.2% of 

cases were of the HGSC subtype.18  

Various studies report that HGSC is 

the EOC subtype with the highest 

prevalence. HGSCs account for more than 

60% of epithelial-type ovarian cancers and 

more than 70% of all ovarian cancer deaths. 

Most cases of HGSC are diagnosed at an 

advanced stage, which causes the five-year 

survival rate to be low.5 

The sample distribution of this study 

found that most patients were diagnosed at 

an advanced stage (77.1%). Study by 

Kalinska et al also found 69.9% patient was 

diagnosed at FIGO stage III and IV.17 This 

can be due to the lack of early diagnosis 

methods and the absence of specific early 

warning symptoms. As is known disease 

symptoms usually develop at very late stage 

when the cancer cells have spread. This 

cause the prognosis becomes worse and 

mortality rate is high.11,19,20  

There was no significant difference in 

neutrophil infiltration density based on age 

in this study. However, neutrophil density 

tends to be high in the 40-60 years age 

group. Research by Puga et al., 2021 on lung 

cancer also showed an increase in neutrophil 

density in elderly patients compared to 

young people.21  In the HGSC and LGSC 

subtypes, there were also no significant 

differences in neutrophil infiltration either 

intratumorally or in the stroma. Research by 

Mayer et al showed that of 232 ovarian 

cancer tissues in which neutrophil 

infiltration was detected, there were no 

differences in the number of infiltrating 

neutrophils based on subtype. However, 

neutrophil infiltration in HGSC was slightly 

higher than in LGSC.19  

Neutrophil infiltration also did not 

differ significantly based on stage. However, 

if we look at the median value, early-stage 

serous ovarian cancer has higher neutrophil 

density than late stage. Research by Sagiv et 

al., 2015 found that anti-tumor neutrophils 

are dominant in early-stage cancer, but as 

the tumor progresses, neutrophils can turn 

pro-tumor. This transition process depends 

on TGF-β and is influenced by chemokines 

or cytokines in the TME.22 Research by 

Matsumoto et al., 2017 on cervical cancer 

shows that the density of pro-tumor 

neutrophils tends to increase at advanced 

stages. Pro-tumor neutrophils can work 

through immunosuppressive mechanisms in 

the TME, suppress T cell activity, and play a 

role in cancer development.23 Other study by 

Meyer et al which analyzed neutrophil 

infiltration in ovarian cancer tissue found 

that the amount of neutrophil infiltration is 

not related to disease severity or histological 

subtype.19 

In this study, variable neutrophil 

infiltration was found in both the stromal 

and intratumor areas of HGSC and LGSC, 

this can be seen from the data which was not 

normally distributed. This finding is in line 

with research by Meyer et al which found 

the distribution of neutrophils in each 

sample was not homogeneous. There are 
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tumors with neutrophil infiltration that looks 

dense, rare or even absent at all.  

The immune response to tumors is 

very complex, immune cells can respond 

well to tumor growth, however, on the other 

hand, immune cells can also increase tumor 

cell growth and angiogenesis.24 Neutrophils 

play a role in the first line immune response 

to tumor cells. Neutrophils display plasticity 

with the ability to adapt their function in 

different inflammatory condition. In the 

tumor microenvironment, neutrophils have 

varied functions and have been classified 

using different terms including N1/N2 

neutrophil, tumor-associated neutrophil 

(TAN), and polymorphonuclear-myeloid 

derived suppressor cell (PMN-MDSC).25 

Therefore, the role of neutrophils in the 

tumor microenvironment must be analyzed 

comprehensively both from the aspect of 

infiltrating neutrophil density and neutrophil 

subtype. 

 

5. CONCLUSION 

Neutrophil infiltration does not differ 

based on clinicohistopathological 

characteristics (age, grading, and stage) in 

serous ovarian cancer. 
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