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Predictive Value of Immune-Inflammatory 
Indices in Epithelial Ovarian Cancer 

Epitelyal Over Kanserinde 
İmmün-İnflamatuar İndekslerin 
Prediktif Önemi

ABSTRACT
Objective
This study aimed to evaluate the prognostic significance of systemic immune-in-
flammatory indices, including the systemic immune-inflammation index (SII), neu-
trophil-to-lymphocyte ratio (NLR), and platelet-to-lymphocyte ratio (PLR), in pa-
tients with epithelial ovarian cancer (EOC).

Material and Methods
A retrospective analysis was conducted in patients with EOC diagnosed at Akdeniz 
University Hospital between 2005 and 2019. Patients with hematologic malignan-
cies, autoimmune disorders, chronic inflammatory diseases, or a history of other 
cancers were excluded. Preoperative and postoperative hematologic parameters 
were recorded. The prognostic value of immune-inflammatory indices was assessed 
using nn-Meier survival analysis, Cox regression, and receiver operating character-
istic (ROC) analysis.

Results
A total of 264 EOC patients were included. Postoperative SII and NLR values were 
significantly higher than the preoperative levels (p<0.001). Higher postoperative 
SII and NLR were associated with serous histology, malignant cytology, and ad-
vanced-stage disease. ROC analysis showed that postoperative SII predicted omental 
metastasis (AUC=0.654, p<0.001), advanced-stage disease (AUC=0.641, p<0.001), 
and 3-year survival (AUC=0.663, p<0.001). Kaplan-Meier analysis revealed shorter 
overall survival in patients with high postoperative SII and NLR (p<0.001). Multi-
variate Cox regression confirmed that high postoperative SII (HR=2.45, p<0.001) 
and NLR (HR=1.89, p=0.001) as independent prognostic factors.

Conclusion
Postoperative immune-inflammatory indices, particularly SII and NLR, are signifi-
cant prognostic markers in EOC. Their association with advanced disease and poor 
survival highlights their potential clinical utility. Further studies are needed to con-
firm these findings.
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ÖZ
Amaç
Bu çalışmada epitelyal over kanseri (EOC) hastalarında 
sistemik immün-inflamasyon indeksi (SII), nötrofil-len-
fosit oranı (NLR) ve trombosit-lenfosit oranı (PLR) 
gibi sistemik immün-inflamatuar indekslerin prognostik 
öneminin değerlendirilmesi amaçlanmıştır.

Gereç ve Yöntemler
Akdeniz Üniversitesi Hastanesi'nde 2005-2019 yılları 
arasında tanı konulan EOC hastaları üzerinde retrospektif 
bir analiz yapıldı. Hematolojik maligniteleri, otoimmün 
hastalıkları, kronik inflamatuar hastalıkları olan veya baş-
ka kanser öyküsü bulunan hastalar çalışmadan dışlandı. 
Ameliyat öncesi ve sonrası hematolojik parametreler top- 
landı. İmmün-inflamatuar indekslerin prognostik değeri 
Kaplan-Meier sağkalım analizi, Cox regresyonu ve alıcı 
işletim karakteristiği (ROC) analizi kullanılarak değer-
lendirildi.

Bulgular
Toplam 264 EOC hastası çalışmaya dahil edildi. Ameliyat 
sonrası SII ve NLR değerleri ameliyat öncesine göre an-
lamlı derecede yüksekti (p<0.001). Ameliyat sonrası yük-
sek SII ve NLR değerleri seröz histoloji, malign sitoloji 
ve ileri evre hastalık ile ilişkiliydi. ROC analizi postop-
eratif SII'nin omental metastazı (AUC=0.654, p<0.001), 
ileri evre hastalığı (AUC=0.641, p<0.001) ve 3 yıllık sağ 
kalımı (AUC=0.663, p<0.001) öngördüğünü göstermiştir. 
Kaplan-Meier analizi, ameliyat sonrası SII ve NLR değeri 
yüksek olan hastalarda genel sağ kalımın daha az old-
uğunu göstermiştir (p<0.001). Çok değişkenli Cox reg- 
resyonu, yüksek postoperatif SII (HR=2.45, p<0.001) ve 
NLR'nin (HR=1.89, p=0.001) bağımsız prognostik fak-
törler olduğunu doğruladı.

Sonuç
Ameliyat sonrası immün-inflamatuar indeksler, özellikle 
SII ve NLR, EOC'de önemli prognostik belirteçlerdir. 
İlerlemiş hastalık ve kötü sağ kalım ile olan ilişkileri, 
potansiyel klinik faydalarını vurgulamaktadır. Bu bulgu-
ları doğrulamak için daha ileri çalışmalara ihtiyaç vardır.

Anahtar Kelimeler
Epitelyal over kanseri, Sistemik immün-inflamasyon in-
deksi, Nötrofil-lenfosit oranı, Trombosit-lenfosit oranı, 
Prognoz, Sağkalım

INTRODUCTION
Epithelial ovarian cancer (EOC) constitutes the predomi-
nant form of ovarian malignancy, accounting for approxi-
mately 85–90% of cases (1). Due to its insidious onset and 
lack of specific early symptoms, nearly 70% of patients 
are diagnosed at advanced stages, with a reported five-
year survival rate of only 40% (2). In light of these chal-
lenges, the identification of reliable prognostic markers 
that can inform treatment planning and anticipate disease 
progression has gained considerable importance.

Various molecular markers, such as survivin, Ki-67, and 
topoisomerase IIα, have been studied for their potential 
prognostic value in EOC, yet they have shown limited ap-
plicability in routine clinical practice (3).

In recent years, systemic inflammation has been increas-
ingly acknowledged as a key contributor to oncogenesis 
and tumor progression, influencing immune surveillance, 
angiogenesis, and cellular proliferation (4). 

Among inflammation-based indices, the Systemic Im-
mune-Inflammation Index (SII), which incorporates 
neutrophil, lymphocyte, and platelet counts, was first in-
troduced by Hu et al. in 2014 as a prognostic tool in hepa-
tocellular carcinoma (5). Other indices, such as the neutro-
phil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte 
ratio (PLR), and lymphocyte-to-monocyte ratio (LMR), 
have also been shown to reflect the host immune response 
and tumor burden, with demonstrated utility across vari-
ous malignancies, including gastrointestinal, endometrial, 
and cervical cancers (6-8). 

There is growing evidence suggesting that elevated lev-
els of systemic inflammatory markers are associated with 
unfavorable outcomes in gynecological cancers, including 
EOC (9). Despite this, further research is required to eluci-
date the prognostic value of these markers across different 
disease stages and histological subtypes.

The objective of this study was to assess the prognostic 
significance of the SII in patients diagnosed with epithelial 
ovarian cancer, with particular emphasis on its association 
with disease stage, tumor histopathology, and overall sur-
vival.
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MATERIALS and METHODS
This retrospective study was conducted at Akdeniz Uni-
versity and received approval from the Clinical Research 
Ethics Committee prior to initiation. We reviewed the 
medical records of patients who had been diagnosed with 
epithelial ovarian cancer between 2005 and 2019. Patients 
with coexisting hematologic malignancies, autoimmune 
disorders, chronic inflammatory diseases, or a history of 
other cancers were excluded to ensure a more homoge-
neous study population.

The dataset included demographic and clinical informa-
tion such as age at diagnosis, menopausal status, gravid-
ity, FIGO stage, and progression details. Hematological 
data-specifically hemoglobin levels and neutrophil and 
lymphocyte counts-were also collected. Patients were 
categorized into early-stage (FIGO stages I–II) and ad-
vanced-stage (FIGO stages III–IV) groups. Blood samples 
were obtained within two weeks before surgery and again 
on the third postoperative day for comparison of pre- and 
post-surgical inflammatory markers. Histopathological 
data were retrieved from the hospital's pathology depart-
ment records. However, information regarding perioper-
ative blood transfusions was not available in the patient 
records; thus, their potential impact on hematologic pa-
rameters could not be assessed.

Inflammatory indices were calculated using standard for-
mulas: NLR was derived from the ratio of neutrophils to 
lymphocytes, PLR from platelets to lymphocytes, and SII 
was calculated as the platelet count multiplied by neutro-
phil count and divided by the lymphocyte count.

Statistical analyses were performed using IBM-SPSS 
23.0. Continuous variables were expressed as mean ± 
standard deviation or median (minimum–maximum), 
while categorical variables were presented as numbers 
and percentages. The Shapiro-Wilk test was used to assess 
normality. Differences in categorical variables were ana-
lyzed using Pearson’s chi-square test or Fisher’s exact test 
when expected frequencies were <5 in >20% of cells. Due 
to the non-normal distribution, the Mann-Whitney U test 
was used for comparing two independent groups. 

Survival analysis was performed using the Kaplan–Meier 
method, and survival curves were compared using the log-
rank test. Receiver operating characteristic (ROC) curve 
analysis was used to determine the optimal cutoff values 
for inflammatory indices, and the area under the curve 
(AUC) was calculated to assess diagnostic performance. 
A two-tailed p-value of <0.05 was considered statistically 
significant, at a 95% confidence interval.

RESULTS
The demographic and hematologic characteristics of the 
264 included patients were summarized in Table I. 

Table I. Demographic and Clinical Characteristics of the Patients.

The age range was 21–85 years, with a mean age at di-
agnosis of 56.6±12.4 years. Preoperative hemoglobin and 
hematocrit levels were 11.8±1.5 g/dL and 35.4±4.9%, re-
spectively. Preoperative neutrophil and lymphocyte counts 
were 4.55±2.77×10/L and 2.03±1.10×10/L, respectively.
Among the patients included in the study, 56.8% (n = 
150) had serous tumors, while the remaining 43.2% (n = 
114) were diagnosed with non-serous subtypes. According 
to the FIGO staging system, just over a quarter (26.1%) 
were classified as early-stage cases, whereas the majority 
(73.9%) presented with advanced-stage disease. A sys-
tematic lymphadenectomy was performed in 180 patients, 
of whom 72 were foundto have lymph node metastases, 
corresponding to a metastasis rate of 40% within this sub-
group. Omental metastases were also relatively common, 
observed in 167 individuals (63.3%) within the cohort. 
Further details on tumor histopathology and staging are 
presented in Table II.
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Table II. Histopathological Profiles of Patients And Staging Results. Analysis of inflammatory markers revealed that postop-
erative day 3 SII (2428.2±2625.3) and NLR (8.3±7.9) 
were significantly higher than the preoperative values 
(p<0.001). Postoperative SII was significantly higher in 
serous histology compared to non-serous cases (1800.6 
vs. 1368.0, p=0.039). Patients with malignant cytology 
had significantly higher postoperative NLR (7.5 vs. 5.2, 
p=0.003) and SII (1981.2 vs. 1318.8, p=0.001) than those 
with negative cytology. These comparisons are illustrated 
in Table III.

To determine the predictive value of postoperative in-
flammatory indices, ROC curve analyses were performed. 
The SII demonstrated moderate discriminative ability for 
predicting omental metastasis (AUC=0.654, p<0.001), ad-
vanced-stage disease (AUC=0.641, p<0.001), and 3-year 
survival (AUC=0.663, p<0.001). Similarly, postopera-
tive NLR showed predictive capacity with AUC values 
of 0.643, 0.634, and 0.688 for the respective outcomes 
(p<0.01 for all). These results are visualized in Figure 1.

Kaplan–Meier survival analysis further highlighted the 
prognostic relevance of these indices. Patients with post-
operative SII values below the determined cutoff of 3265.3 
experienced a significantly longer mean overall survival 
of 112.6 months, in contrast to 50.7 months for those with 
higher SII values (log-rank p<0.001). Likewise, individu-
als with postoperative NLR values under 5.3 had a mean 
survival of 131.0 months, whereas those with elevated 
NLR levels had a notably shorter survival duration of 73.9 
months (log-rank p<0.001). These survival trends are il-
lustrated in Figure 2.

Table III. Diagnostic Value of Preoperative and Postoperative Inflammatory Markers.



Akd Med J 2026;12Güner FC. et al.

5

Taken together, these findings suggest that elevated levels 
of postoperative SII and NLR are associated with marked-
ly reduced overall survival. Even after accounting for rel-
evant clinical variables, the association between increased 
inflammatory markers and poorer outcomes remained sta-
tistically significant. This underscores the potential utili-
ty of SII and NLR as prognostic tools in routine clinical 
evaluation.

DISCUSSION
Inflammatory processes have long been implicated in 
cancer biology, influencing tumor initiation, progression, 
and immune evasion (4, 10). The present study reinforc-
es the prognostic significance of systemic inflammatory 
markers, particularly the Systemic Immune-Inflammation 
Index and Neutrophil-to-Lymphocyte Ratio, in patients 
with epithelial ovarian cancer. Our analysis demonstrated 
that postoperative SII and NLR levels were significant-
ly elevated compared to preoperative values, suggesting 
that the surgical intervention and tumor burden may trig-
ger heightened inflammatory responses. Elevated postop-
erative SII and NLR were also associated with adverse 
clinicopathological features, including serous histology 
and malignant cytology.  These findings align with the hy-

pothesis that tumor-induced systemic inflammation plays 
a critical role in disease aggressiveness (4, 11, 12). Fur-
thermore, the predictive value of both SII and NLR was 
supported by ROC analysis, which showed moderate ac-
curacy for forecasting omental metastasis, advanced-stage 
disease, and three-year survival. These results underscore 
the potential of these indices as accessible, cost-effective 
biomarkers for clinical risk assessment (9, 13).

Survival analysis revealed that patients with elevated 
postoperative SII and NLR had markedly reduced over-
all survival. This observation is consistent with previous 
studies that highlight the role of inflammation in promot-
ing a tumor-permissive microenvironment (4, 14, 15). Un-
like single-parameter markers, SII incorporates multiple 
components of the immune system and may thus provide 
a more comprehensive assessment of systemic inflamma-
tory status (5).

Although earlier studies have explored the prognostic util-
ity of NLR and PLR in ovarian and other malignancies, 
fewer have emphasized the role of postoperative measure-
ments (7, 8, 16, 17). Our findings contribute to a growing 
body of evidence that suggests postoperative inflamma-
tory markers may offer superior prognostic insight com-

Figure 1. Prognostic Performance of Postoperative Immune-Inflammatory Indices Based on ROC Analysis
(a) In the ROC curve analysis for omental metastasis, the area under the curve (AUC) and p-values for the preoperative PLR, preoperative SII, postoperative day 3 NLR, 
and postoperative day 3 SII were calculated as 0.562 (p = 0.094), 0.553 (p = 0.148), 0.643 (p < 0.001), and 0.654 (p < 0.001), respectively. (b) In the ROC curve analysis for 
advanced-stage disease, the AUC and p-values for preoperative NLR, postoperative day 3 NLR, and postoperative day 3 SII were 0.465 (p = 0.390), 0.634 (p = 0.001), and 
0.641 (p < 0.001), respectively. (c) In the ROC analysis for patients with survival less than three years, the AUC and p-values for preoperative PLR, postoperative day 3 NLR, 
and postoperative day 3 SII were found to be 0.420 (p = 0.035), 0.688 (p < 0.001), and 0.663 (p < 0.001), respectively. 

Figure 2. Prognostic Significance of Postoperative Immune-Inflammatory Markers Based on Kaplan–Meier Survival Analysis
(a) The optimal cutoff value for the postoperative day 3 systemic immune-inflammation index (SII) was determined to be 3265.3. Patients with SII values below this threshold 
exhibited significantly longer survival durations (Log-rank p < 0.001). (b) For the postoperative day 3 neutrophil-to-lymphocyte ratio (NLR), the identified cutoff value was 
5.3. Patients with NLR values below this threshold demonstrated significantly improved survival outcomes (Log-rank p < 0.001). (c) Using a cutoff value of 555.6 for the 
preoperative platelet-to-lymphocyte ratio (PLR), Kaplan–Meier analysis showed that patients in the low PLR group had longer survival; however, the difference reached only 
borderline statistical significance (Log-rank p = 0.022).
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pared to their preoperative counterparts (18). In addition, 
our study observed that patients with malignant cytology 
tended to have relatively lower preoperative NLR values 
and higher postoperative NLR values. While the biologi-
cal or clinical significance of this pattern remains uncer-
tain, previous literature has suggested that preoperative 
NLR may reflect tumor-associated immune suppression 
and systemic inflammatory imbalance (19).

Although the findings of this study are promising, certain 
limitations should be acknowledged. As a retrospective, 
single-center study, the generalizability of the results may 
be constrained. Furthermore, this research did not include 
comparisons with other well-established inflammatory 
or prognostic markers, such as C-reactive protein, which 
might have provided additional context or strengthened 
the predictive value of the indices assessed. Additionally, 
data on perioperative blood transfusions were not consis-
tently recorded in patient files; therefore, the potential in-
fluence of transfusions on postoperative hematologic indi-
ces could not be entirely excluded. This represents another 
limitation of the study.

Nonetheless, the results support the potential clinical rele-
vance of postoperative SII and NLR as prognostic indica-
tors in epithelial ovarian cancer. Their strong association 
with both disease severity and overall survival suggests 
that these markers could be integrated into routine post-
operative evaluation. To strengthen the evidence base and 
enhance clinical applicability, larger-scale, prospective 
studies conducted across multiple centers are necessary.

CONCLUSION
This study emphasizes the prognostic potential of post-
operative immune-inflammatory markers-especially the 
SII and NLR—in patients with epithelial ovarian cancer. 
The correlation between these indices and indicators of 
aggressive tumor behavior and reduced survival suggests 
they might play a valuable role in clinical decision-mak-
ing. To confirm their utility and determine appropriate 
clinical thresholds, further validation through robust, pro-
spective multicenter studies is recommended.
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