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Analysis of gene expression profiles have revealed classical subtypes of breast cancer; presence or absence of hormone receptors, i.e. estrogen (ER+/ER-) or progesterone (PR+/PR-) and excess levels of human epidermal growth factor receptor 2(HER-2+/HER-2-). Understanding the role played by pro-inflammatory cytokines, anti-inflammatory cytokines and vitamin D; a major influencer of immune health, in varying breast cancer subtypes and prognosis of breast cancer is vital to identify novel therapeutics. 
Competitive Enzyme Linked Immunosorbant Assay (ELISA) measured the serum 25-hydroxyvitamin D levels while Sandwich ELISAs assayed selected serum cytokine (Interferon gamma [IFN-γ], Tumor Necrosis Factor Alpha [TNF-α], Interleukin 4 [IL-4] and Interleukin 6 [IL-6]) levels of 27 female breast cancer patients. HER-2, PR and ER receptor status were obtained from patients' clinical records. The relationship of serum analytes between the two receptor status of each receptor(negative/positive) were statistically analyzed by SPSS software.
Serum IL-6 and 25-hydroxyvitamin D levels did not differ between the groups with positive and negative receptor status of PR, ER or HER-2. Serum IFN-γ and IL-4 levels were higher in the HER2+ patients compared to the HER2- patients (p=0.06). Serum TNF-α level was significantly higher in PR+ patients than in PR- patients (p<0.05). TNF-α is known to activate NF-κβ signaling pathway which plays a major role in carcinogenesis; could be a potential reason for the PR upregulation. Few previous studies support this observation where inactivating NF-κβ has been reported to significantly decrease PR-A in human decidua after labor onset and a strong correlation between TNF-α gene expression and PR positivity had also been recorded. In conclusion, TNF-α may have a potential role in upregulating PR expression in breast cancer patients.
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