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Article History: Abstract: Background: Inflammatory cytokines play a critical role in 

the pathogenesis and progression of breast malignancy. This 

experimental study aimed to quantify serum cytokines in patients with 

suspected breast malignancy and assess their diagnostic and prognostic 

potential. Methods: Serum samples were collected from 60 subjects 

(30 breast cancer, 30 benign breast disease). Cytokine levels (IL-6, 

TNF-α, IL-8, IL-10, and VEGF) were quantified using ELISA and 

multiplex assays. Diagnostic accuracy was assessed via ROC analysis, 

calculating AUC, sensitivity, and specificity. Results: Mean serum IL-

6 and IL-8 levels were significantly higher in malignancy cases (IL-6: 

15.2 ± 3.6 pg/mL; IL-8: 28.5 ± 5.2 pg/mL) compared to benign cases 

(IL-6: 6.8 ± 2.1 pg/mL; IL-8: 12.4 ± 3.8 pg/mL). The PD-1 + IL-10 + 

CA15-3 panel demonstrated the highest diagnostic accuracy (AUC = 

0.896, sensitivity 93.3%, specificity 78.3%). Conclusion: Cytokine 

profiling provides enhanced diagnostic efficiency over traditional 

tumor markers. IL-6 and IL-8 serve as potent indicators of malignancy 

and potential therapeutic targets. 
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INTRODUCTION 

Breast cancer (BC) is a heterogeneous malignancy 

driven not solely by tumor-intrinsic genetic factors but 

also profoundly influenced by dynamic signaling 

within the tumor microenvironment (TME). This 

TME comprises a complex milieu of infiltrating 

immune cells, stromal components, and a host of 

secreted molecules, among which cytokines play a 

pivotal regulatory role [1,2]. Cytokines are small 

molecular glycoproteins synthesized and secreted 

primarily by activated T lymphocytes and monocytes 

in response to external stimulation. They act as central 

mediators linking chronic inflammation to the 

development, progression, and immune regulation of 

breast tumors. 
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The inflammatory TME is critical, as it includes 

chemokines, signaling pathways, and inflammatory 

cells that can either promote or inhibit cancer 

progression. Extensive systematic reviews indicate 

that elevated systemic levels of both pro-inflammatory 

and immunosuppressive cytokines correlate 

significantly with advanced cancer stages, resistance 

to immunotherapy, and ultimately, poorer prognostic 

indicators, including reduced overall survival (OS) 

and progression-free survival (PFS) [3,4]. Key 

representative inflammatory factors involved in 

various cancers, including breast carcinoma, 

encompass interleukins (ILs), tumor necrosis factor-

alpha (TNF-\alpha), transforming growth factor-beta 

(TGF-\beta), and vascular endothelial growth factor 

(VEGF) [5,6]. The utility of cytokine profiling not 

only for established prognostic evaluation in 

confirmed cancer cases but also for the critical early 

task of diagnostic differentiation between malignant 

tissue and benign breast disease (BBD) [7].  

 

Interleukin-6 (IL-6) has been identified as a pleiotropic 

pro-inflammatory cytokine and a central player that 

connects chronic inflammation directly to the 

promotion of breast tumor development and 

progression. Elevated IL-6 levels are frequently 

detected in the serum of breast cancer patients 

compared to normal tissue. Mechanistically, IL-6 

signals through its receptor (IL-6R) and the gp130 co-

receptor, leading to the activation of the Janus 

kinase/Signal Transducer and Activator of 

Transcription 3 (JAK/STAT3) pathway [8]. 

 

Activation of the IL-6/JAK/STAT3 axis drives 

multiple malignant behaviour’s, including enhanced 

cell proliferation, increased cellular survival, and 

greater invasiveness. This pathway also promotes 

Epithelial–Mesenchymal Transition (EMT), a process 

essential for metastatic dissemination. Furthermore, 

IL-6 signalling is instrumental in inducing a cancer 

stem cell (CSC) phenotype, driving the expansion of 

breast CSCs which are linked to recurrence and 

therapeutic resistance. The metastatic niche 

establishment is also supported by IL-6, as isolated 

fibroblasts and adipocytes within the breast tissue 

secrete elevated levels of IL-6, which activates 

pSTAT3 in tumor cells, preparing the "soil" for organ-

specific metastasis [9,10]. 

 

Clinically, the IL-6 pathway is a key mediator of 

therapeutic resistance. High cytoplasmic staining of 

the IL-6R$\alpha$ subunit has been significantly 

correlated with acquired Tamoxifen resistance in 

estrogen receptor-positive (ER+) breast cancer 

patients. This finding highlights the IL-

6/JAK/STAT3 pathway as an active therapeutic 

target needed to resensitize tumor cells to standard-of-

care treatments [11].This study evaluates their 

expression in suspected malignancy and their 

potential role in early diagnostic discrimination. 

 

MATERIAL AND METHODS 
2.1 Study Population sixty female participants aged 

35–65 years presenting with breast lumps were 

recruited. Histopathological diagnosis categorized 

them into malignant (n=30) and benign (n=30) 

groups. 

 

2.2 Sample Collection and Processing blood samples 

were centrifuged to obtain serum. Cytokine levels (IL-

6, TNF-α, IL-8, IL-10, VEGF) were quantified using 

sandwich ELISA and multiplex bead-based assays. 

 

2.3 Statistical AnalysisMean ± SD values were 

calculated. ROC curves were plotted to determine 

diagnostic accuracy (AUC, sensitivity, specificity). 

Statistical significance was accepted at p < 0.05. 

 

2.4 Ethical Approval the study adhered to institutional 

ethical guidelines for human research, and informed 

consent was obtained from all participants.

 

RESULTS 
Serum levels of IL-6, IL-8, and TNF-α were significantly elevated in malignant cases compared to benign controls. 

Table 1 summarizes the mean cytokine concentrations.Figure 1 presents the cytokine interaction pathway, while 

Figure 2 compares diagnostic performance metrics. 

Cytokine Benign (Mean ± SD, 

pg/mL) 

Malignant (Mean ± 

SD, pg/mL) 

p-value 

IL-6 6.8 ± 2.1 15.2 ± 3.6 <0.001 

IL-8 12.4 ± 3.8 28.5 ± 5.2 <0.001 

TNF-α 9.3 ± 2.5 18.7 ± 4.3 <0.01 

IL-10 3.2 ± 1.1 6.4 ± 1.8 <0.05 

VEGF 45.6 ± 10.2 88.4 ± 15.7 <0.01 
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Figure 1. 

Cytokine interaction and downstream tumor-promoting pathways. 

 
Figure 2. Comparative diagnostic performance of cytokine-based biomarker panels. 

 

DISCUSSION 
Elevated IL-6 and IL-8 levels in breast malignancy 

confirm their mechanistic role in activating the 

JAK/STAT3 and NF-κB pathways, promoting 

proliferation and metastasis[4,5]. The high diagnostic 

accuracy of combined cytokine panels suggests 

synergistic potential in clinical applications. These 

findings align with literature indicating that IL-6 

drives therapeutic resistance and IL-8 supports tumor 

angiogenesis. Implementing cytokine profiling 

alongside standard tumor markers could enhance 

early detection and treatment 

personalization.Inflammatory cytokines are 

indisputably central mediators of breast cancer 

pathobiology, governing progression, metastasis, and 

therapeutic resistance, particularly within aggressive 

molecular subtypes like TNBC [6,7]. Key pro-

tumorigenic axes driven by IL-6, TNF-\alpha, IL-8, 

and IL-1$\beta$ provide redundant signaling loops 

that converge on fundamental pathways like 

JAK/STAT3 and NF-\kappa B, supporting the 

tumor's survival and invasiveness. 

 

Cytokine panels offer a promising avenue for clinical 

utility, demonstrating superior diagnostic sensitivity 

and specificity compared to traditional single tumor 

markers like CA15-3 in differentiating suspected 

malignancy from benign breast disease. Furthermore, 

the strong prognostic correlation of IL-6 and IL-8 with 

advanced stage and poor survival underscores their 

potential for risk stratification. [12], [13] 

 

CONCLUSION 
Inflammatory cytokine profiling provides superior 

diagnostic and prognostic value in suspected breast 
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malignancy. A strategically combined anti-cytokine 

approach may provide the most effective means to 

simultaneously dismantle both the tumor's intrinsic 

survival mechanisms and its immunosuppressive 

microenvironment. Future studies should validate 

standardized multiplex assays and explore combined 

anti-IL-6 and anti-IL-8 therapies to mitigate tumor 

progression and recurrence.Until such 

standardization is achieved, the immense potential of 

inflammatory cytokine biomarkers will remain largely 

confined to the research setting. 
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