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ABSTRACT 

Background: Breast cancer is the most prevalent malignancy and the leading cause 

of death among women, both in developed and developing countries. At Dr. Soetomo 

Hospital, 77% of patients present at an advanced stage. Immuno-inflammatory cells 

play an important role in tumorigenesis and cancer progression. Objective: This study 

is an analytical study examining the role of the systemic immune-inflammation index 

(SII) as a prognostic factor in patients with locally advanced breast cancer undergoing 

neoadjuvant chemotherapy at Dr. Soetomo General Hospital, Surabaya. Methods: In 

this study, SII values were measured using data from complete blood count (CBC) and 

differential leukocyte count laboratory tests. SII values were obtained by calculating 

the NLR multiplied by the platelet count in units of 10⁹ cells/L of blood fluid. Results: 

The SII values in this study sample varied within a range of 247 to 2306, with a mean 

value of 820.2 ± 448.3. Using a cut-off point of 900 to determine high or low SII 

groups, 36.1% of the samples had a high SII value (≥900), while the remaining 63.9% 

had a low SII value (<900). Conclusion: SII (Systemic Immune-Inflammation Index) 

has a significant relationship with the response to neoadjuvant chemotherapy in 

patients with locally advanced breast cancer. The use of SII as a predictive biomarker 

can assist in optimizing therapeutic strategies and patient monitoring. 

 

Introduction 

Breast cancer is the most prevalent malignancy and the leading cause of cancer-related deaths among 

women, both in developed and developing countries. According to the 2018 GLOBOCAN estimates by the 

International Agency for Research on Cancer (IARC), there were approximately 2.1 million new breast 

cancer cases worldwide (11.6% of all cancers), resulting in 626,679 deaths (15%).[1] In Indonesia, the 

prevalence of breast cancer is 0.5 per 1,000 women. Data from Dr. Soetomo Hospital indicates that 77% of 

patients present with advanced-stage disease. Over the past three years (2016-2018), the most common sites 

of metastasis among breast cancer patients at Dr. Soetomo General Hospital were bone (23%), lung (20%), 

and liver (12%).[2] Nevertheless, 20%-25% of patients diagnosed with locally advanced breast cancer 

experience higher rates of recurrence and mortality. 

Immuno-inflammatory cells play a crucial role in tumorigenesis and cancer progression. Over time, studies 

have provided evidence that elevated inflammatory markers in peripheral blood also reflect the degree of 
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local inflammation within the tumor microenvironment. It's suggested that changes in the inflammatory 

characteristics of tumor cells can influence disease development and progression.[3,4] Other studies have 

also found that inflammatory responses hold potential as targets for targeted therapy or as indicators of 

prognosis in breast cancer.[5] 

Inflammatory markers in the body are represented by neutrophils (N), lymphocytes (L), and platelets (P). 

Inflammation indicators such as the neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio 

(PLR) have recently become hot topics due to their roles in the diagnosis, treatment, follow-up 

management, and prognostic prediction of various cancers, including gastric, lung, and breast cancers. 

These indicators are gaining popularity because they are considered non-invasive, easily accessible, and 

low-cost. 

The use of the systemic immune-inflammation index (SII) as a predictive indicator in breast cancer remains 

controversial. Given the background described above, there is a need for further information regarding SII. 

Therefore, researchers are interested in investigating the relationship between the systemic immune-

inflammation index (SII) and the assessment of neoadjuvant chemotherapy (NAC) response in breast cancer 

patients. 

Method 

This analytical study investigates the role of the systemic immune-inflammation index (SII) as a prognostic 

factor in patients with locally advanced breast cancer undergoing neoadjuvant chemotherapy at Dr. 

Soetomo General Hospital in Surabaya. The study employs a retrospective cohort design, utilizing 

secondary data obtained from medical records. 

Patients were included if they had locally advanced breast cancer confirmed by biopsy, received 

neoadjuvant chemotherapy following diagnosis, and had complete blood laboratory and pathology results. 

Exclusion criteria encompassed male breast cancer patients, those with distant metastasis or inflammatory 

cancer, and individuals with co-morbid conditions such as autoimmune diseases, hematological disorders, 

or acute/chronic infectious diseases. Additionally, patients on anti-inflammatory or immunosuppressant 

medications and those who received blood product transfusions within one month prior to treatment were 

excluded. 

Data collection will commence after securing official approval from Dr. Soetomo General Hospital, 

Surabaya. Once permission is granted, secondary data will be retrieved from the medical records of patients 

with locally advanced breast cancer who received neoadjuvant chemotherapy between 2022 and 2024. The 

collected data will include patient initials (to ensure confidentiality), general characteristics (gender, age, 

and nutritional status), disease stage, immunohistochemistry results, peripheral blood inflammatory marker 

results, and treatment outcomes. This information will then be meticulously recorded onto a dedicated data 

collection sheet. 

Results 

In this study, 72 samples met the inclusion criteria and were not subject to exclusion criteria. The sample 

characteristics were then described based on patient age, the type of neoadjuvant chemotherapy regimen 

received, breast cancer subtype, SII value, surgical status, pathology results according to the Miller Payne 

grading system, and radiological findings based on the RECIST classification. 

 

Table 1. Characteristics of sample study 

Variables  Frequency % (N) 

Age (mean) 50,7 ± 10,2 
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 <31 years 0 (0) 

 31 – 40 years 16,7 (12) 

 41 – 50 years 41,7 (30) 

 51 – 60 years  23,6 (17) 

 61 – 70 years 11,1 (8) 

 >70 years 6,9 (5) 

NAC Regiments  

 AC-T 9,7 (7) 

 CAF 66,7 (48) 

 FEC 0 (0) 

 TC 23,6 (17) 

Breast Cancer Subtypes  

 Her-2 type 2,8 (2) 

 Luminal B Her-2 Positive 22,2 (16) 

 Luminal B-Like Her-2 Negative 52,8 (38) 

 Luminal A 6,9 (5) 

 TNBC 15,3 (11) 

Value of SII (mean) 820,2 ± 448,3 

 High (≥900) 36,1 (26) 

 Low (<900) 63,9 (46) 

Operational Status  

 Operable 69,4 (50) 

 Inoperable 30,6 (22) 

Outcome Miller Payne  

 Responsive 70,8 (51) 

 Unresponsive 29,2 (21) 

RECIST Classification  



Systemic Immune-Inflammation Index As Predictor Factor Of Neoadjuvant Chemotherapy 

Response In Locally Advanced Breast Cancer At Dr. Soetomo General Hospital 

SEEJPH Volume XXVIII, 2025, ISSN: 2197-5248; Posted:20-08-2025 

 

244 | P a g e  
 

 Complete Response 1,4 (1) 

 Partial Response 79,2 (57) 

 Progressive Disease 8,3 (6) 

 Stable Disease 11,1 (8) 

Further analysis of the relationship between SII and patient surgical status using Risk Ratio (RR) revealed 

an RR of 0.513 (95% CI: 0.286 – 0.922). This clinically indicates that patients with a low SII value are 

potentially twice as likely to have a better neoadjuvant chemotherapy outcome compared to the high SII 

group. 

Additionally, an analysis was conducted in this study regarding the association between the neoadjuvant 

chemotherapy regimen received by patients and their SII value. No significant correlation (p=0.287) was 

found between the neoadjuvant chemotherapy regimen administered and the patient's SII value. 

Table 2. Correlation Analysis of SII with Subject Characteristics and Chemotherapy Response 

Variable 

SII Value 

p-value RR (95% CI) 
High 

n (%)  

Low 

n (%) 

NAC Regiments   

0.287  
AC-T 0 (0) 7 (100) 

CAF 19 (40) 29 (60) 

TC 7 (41) 10 (59) 

RECIST   

0.025  

Complete Response 0 (0) 1 (100) 

Partial Response 22 (39) 35 (61) 

Progressive Disease 1 (17) 5 (83) 

Stable Disease 3 (38) 5 (62) 

Operational Status   

0.031 
0.513 

(0.286 – 0.922) 
Operable 14 (28) 36 (72) 

Inoperable 12 (56) 10 (44) 

Outcome Miller Payne 

Treatment Responsive 14 (27) 37 (73) 0.017 
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Treatment Unresponsive 12 (57) 9 (43) 
0.284 

(0.098 – 0.820) 

Discussions 

The Systemic Immune-Inflammation Index (SII) is a widely recognized systemic inflammation indicator 

that has been extensively utilized as a prognostic biomarker across various cancer types, including breast 

cancer. This index is derived from simple hematological parameters: platelet count, neutrophil count, and 

lymphocyte count. Recent studies have demonstrated a correlation between elevated SII and poor prognosis 

in breast cancer patients, encompassing reduced overall survival and disease-free survival.[6] Inflammation 

plays a pivotal role in diverse aspects of tumor growth, angiogenesis, and metastasis, positioning SII as a 

significant predictor of treatment response and chemotherapy efficacy in patients.[7,8] 

Neoadjuvant chemotherapy (NAC) is administered to reduce tumor size prior to surgical intervention in 

patients with locally advanced breast cancer. Current evaluation of NAC response employs various 

methodologies, notably the Miller-Payne Grading System and the Response Evaluation Criteria in Solid 

Tumors (RECIST). The Miller-Payne Grade assesses changes in tumor cell count between pre-

chemotherapy biopsy and post-surgical tissue.[9] Conversely, RECIST categorizes response based on 

changes in tumor size using radiological imaging.[10-15] The combined application of these two methods 

offers a more comprehensive understanding of NAC effectiveness. 

The findings of this study reveal a significant correlation between Miller-Payne outcomes and SII values 

in patients (p=0.017, RR: 0.284, 95% CI: 0.098 – 0.820). This correlation indicates that a lower patient SII 

is associated with a greater potential for responsiveness to NAC outcomes compared to those with higher 

SII values. This finding aligns with previous research suggesting that lower SII values are linked to a better 

histopathological response to chemotherapy.[7] A high SII reflects a more active inflammatory state and 

potential tumor immune tolerance, which can impede the effectiveness of neoadjuvant chemotherapy.[16] 

Beyond the Miller-Payne Grade, this study also identified a relationship between a lower SII and improved 

tumor response rates based on RECIST criteria (p=0.025). Patients with low SII were more prone to 

achieving a complete response (CR) or partial response (PR), in contrast to those with high SII. A meta-

analysis similarly reported that a higher SII correlated with an increased risk of metastasis and resistance 

to neoadjuvant chemotherapy.[9] Consequently, SII can serve as an additional parameter for predicting 

NAC effectiveness based on radiological evaluation. 

Furthermore, a low SII value before chemotherapy also correlated with an increased likelihood of patients 

becoming operable after neoadjuvant chemotherapy. This study found a significant correlation between SII 

values and patient surgical status (p=0.031; RR 0.513 95% CI: 0.286 – 0.922). This is consistent with a 

study which indicated that patients with a low SII have a better prognosis and higher survival rates 

following neoadjuvant chemotherapy.[16,17] A low SII reflects a more favorable balance between immune 

response and inflammation, which can enhance NAC effectiveness and enable more successful surgical 

interventions. These results suggest that patients with a lower systemic inflammatory status are more 

responsive to therapy, allowing them to undergo tumor resection surgery with higher success rates.[18,19] 

Conversely, patients with high SII more frequently experience significant residual tumors, hindering 

surgical efforts and increasing the risk of recurrence.[20,21] 

Conclusion 

There were no significant differences in the levels of fibroblast maturation, collagen deposition, or 

neovascularization between tracheas repaired with primary sutures and those repaired with fibrin glue. 

References 



Systemic Immune-Inflammation Index As Predictor Factor Of Neoadjuvant Chemotherapy 

Response In Locally Advanced Breast Cancer At Dr. Soetomo General Hospital 

SEEJPH Volume XXVIII, 2025, ISSN: 2197-5248; Posted:20-08-2025 

 

246 | P a g e  
 

1. Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A., and Bray, F. 2021. 

Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 

Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 71(3), 209–249. 

doi.org/10.3322/caac.21660 

2. Sutantio, J. A., Ishardyanto, H., and Herman, E. 2013. Hubungan Antara Kadar Vitamin D Darah Dan 

Wanita Pasca Menopause Dengan Locally Advanced Breast Cancer Di Rsud Dr . Soetomo Surabaya. 

3. Singh, N., Baby, D., Rajguru, J., Patil, P., Thakkannavar, S., and Pujari, V. 2019. Inflammation and 

cancer. Annals of African Medicine, 18(3), 121–126.doi.org/10.4103/AAM.AAM_56_18 

4. Takada, K., Kashiwagi, S., Asano, Y., Goto, W., Takahashi, K., Shibutani, M., and Amano, R., et al. 

2019. Clinical Evaluation of Dynamic Monitoring of 52 Neutrophil–to–lymphocyte and Platelet–to–

lymphocyte Ratios in Primary Endocrine Therapy for Advanced Breast Cancer. Anticancer Research, 

39(10), 5581–5588. doi.org/10.21873/ANTICANRES.13752 

5. Tobias, D. K., Akinkuolie, A. O., Chandler, P. D., Lawler, P. R., Manson, J. E., Buring, J. E.,and Ridker, 

P. M., et al. 2018. Markers of Inflammation and Incident Breast Cancer Risk in the Women’s Health 

Study. American Journal of Epidemiology, 187(4), 705–716.doi.org/10.1093/AJE/KWX250 

6. Aebi, S., Karlsson, P., and Wapnir, I. L. 2022. Locally advanced breast cancer. Journal of the European 

Society of Mastology, 62 (Suppl1), S58. https://doi.org/10.1016/J.BREAST.2021.12.011 

7. Malhotra, S., and Tadros, A. B. 2024. New Strategies for Locally Advanced Breast Cancer: A Review 

of Inflammatory Breast Cancer and Nonresponders. Clinical Breast Cancer. 

doi.org/10.1016/J.CLBC.2024.01.009 

8. Krystel-Whittemore, M., Tan, P. H., and Wen, H. Y. 2024. Predictive and prognostic biomarkers in 

breast tumours. Pathology, 56(2), 186–191. https://doi.org/10.1016/j.pathol.2023.10.014 

9. Zhang, Y., Sun, Y., and Zhang, Q. 2020. Prognostic value of the systemic immune-inflammation index 

in patients with breast cancer: A meta-analysis. Cancer Cell International, 20(1), 1–12. 

https://doi.org/10.1186/S12935-020-01308-6/FIGURES/6 

10. Klein, J., Tran, W., Watkins, E., Vesprini, D., Wright, F. C., Look Hong, and Ghandi, S., et al . 2019. 

Locally advanced breast cancer treated with neoadjuvant chemotherapy and adjuvant radiotherapy: a 

retrospective cohort analysis. BMC Cancer, 19(1), 306. doi.org/10.1186/s12885-019-5499- 2 

11. Asaoka, M., Gandhi, S., Ishikawa, T., and Takabe, K. (2020). Neoadjuvant Chemotherapy for Breast 

Cancer: Past, Present, and Future. Breast Cancer: Basic and Clinical Research, 

14.https://doi.org/10.1177/1178223420980377 

12. Giovanno, A., Saleh, Mgs. I., Qodir, N., and Umar, M. 2020. Neoadjuvan Chemotherapy Response To 

Local Advanced Breast Cancer Patients At Dr Mohammad Hoesin Hospital Palembang. Sriwijaya 

Journal of Medicine, 3(3), 51–58. https://doi.org/10.32539/sjm.v3i3.82 

13. Korde, L. A., Somerfield, M. R., Carey, L. A., Crews, J. R., Denduluri, N. Shelley Hwang, E., and 

Khan, S. A., et al . 2021. Neoadjuvant Chemotherapy, Endocrine Therapy, and Targeted Therapy for 

Breast Cancer: ASCO Guideline. Journal of Clinical Oncology, 39(13), 1485–1505. 

doi.org/10.1200/JCO.20.03399 

14. Cruz-Ordinario, M. V. B., Malesido, M. R. A., Sabando, M. N., Gorospe, A. E., and Dy, C. 2023. 

Neoadjuvant Systemic Therapy for Locally Advanced Breast Cancer in St. Luke’s Medical Center: 10-

Year Local Experience and Response Rates. Asian Pacific Journal of Cancer Care, 8(1), 3–9. 

https://doi.org/10.31557/apjcc.2023.8.1.3-9 

15. De Lena, M., Varini, M., Zucali, R., Rovini, D., Viganotti, G., Valagussa, P., and Veronesi, U., et al. 

1981. Multimodal treatment for locally advanced breast cancer. Result of chemotherapy-radiotherapy 

versus chemotherapy-surgery. Cancer Clinical Trials, 4(3), 229–236. 

16. Cardoso, F., Costa, A., Senkus, E., Aapro, M., Andre, F., Barrios, C. H.,and Bergh, J.et al. 2019. 3rd 

ESO–ESMO International Consensus Guidelines for Advanced Breast Cancer (ABC 3). Annals of 

Oncology, 28(1), 16–33. https://doi.org/10.1093/annonc/mdw544 

https://doi.org/10.1016/J.BREAST.2021.12.011
https://doi.org/10.1186/S12935-020-01308-6/FIGURES/6
https://doi.org/10.1186/s12885-019-5499-
https://doi.org/10.31557/apjcc.2023.8.1.3-9


Systemic Immune-Inflammation Index As Predictor Factor Of Neoadjuvant Chemotherapy 

Response In Locally Advanced Breast Cancer At Dr. Soetomo General Hospital 

SEEJPH Volume XXVIII, 2025, ISSN: 2197-5248; Posted:20-08-2025 

 

247 | P a g e  
 

17. Hua, X., Long, Z. Q., Zhang, Y. L., Wen, W., Guo, L., Xia, and Zhang, W. W., et al . 2020. Prognostic 

Value of Preoperative Systemic Immune-Inflammation Index in Breast Cancer: A Propensity Score-

Matching Study. Frontiers in Oncology, 10. https://doi.org/10.3389/FONC.2020.00580 

18. Zhou, Y., Guo, X., Shen, L., Liu, K., Sun, Q., Wang, Y., and Wang, H., et al. 2023. Predictive 

Significance of Systemic Immune-Inflammation Index in Patients with Breast Cancer: A Retrospective 

Cohort Study. OncoTargets and Therapy, 16, 939–960. https://doi.org/10.2147/OTT.S434193 

19. Deshmukh, S. K., Srivastava, S. K., Poosarla, T., Dyess, D. L., Holliday, N. P., Singh, A. P., and 

Singh, S. 2019. Inflammation, immunosuppressive microenvironment and breast cancer: 

opportunities for cancer prevention and therapy. Annals of Translational Medicine, 7(20), 593–593. 

doi.org/10.21037/atm.2019.09.68 

20. Zhou, Y., Guo, X., Shen, L., Liu, K., Sun, Q., Wang, Y., and Wang, H., et al. 2023. Predictive 

Significance of Systemic Immune-Inflammation Index in Patients with Breast Cancer: A 

Retrospective Cohort Study. OncoTargets and Therapy, 16, 939–960. 

https://doi.org/10.2147/OTT.S434193 

21. Jiang, C., Lu, Y., Zhang, S., and Huang, Y. 2020. Systemic Immune- Inflammation Index Is Superior 

to Neutrophil to Lymphocyte Ratio in Prognostic Assessment of Breast Cancer Patients Undergoing 

Neoadjuvant 49 Chemotherapy. BioMed Research International, 2020.  doi.org/10.1155/2020/7961568 

https://doi.org/10.2147/OTT.S434193
https://doi.org/10.2147/OTT.S434193

