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[Background]

Tumor-associated macrophages (TAMs) consisting of M1- and M2-like macrophages have
recently been reported as an important factor in tumor growth and the progression of cancer. M1-
like macrophages, characterized by CD68 expression, produce free radicals that can lead to DNA
damage with the potential to contribute to tumoricidal activity. In contrast, M2-like macrophages,
characterized by both CD68 and CD163 expression, are considered to promote tumor growth and
metastasis by releasing chemokines, which are inflammatory growth factors. Previous studies
confirmed that TAMs are associated with cancer survival in several organs. In breast cancer,
several studies have demonstrated that TAMs are related to hormonal status, stage, lymph
node (LN) status, and prognosis. However, little is known about the prognostic significance of
localizations and densities of TAMs in triple negative cancer (TNC) of the breast with poor
pPrognosis.

[Purpose]

The aim of this study was to assess the localizations and densities of TAMs of different subtypes
in TNC and examine their clinicopathological features.

[Objective and Methods]

The study was based on 107 TNC cases resected at Dokkyo Medical University Hospital and



immunohistochemistry performed by using monoclonal antibodies to the pan-macrophage marker
CD68 (CD68, clone PG-M1, Dako [Agilent], 1 : 50) and the M2 macrophage marker CD163 (CD163,
clone 10D6, Novocastra [Leical, 1 :50). The CD68+ and CD163+ macrophages were counted in
the tumor stroma (TS) and tumor nest (TN) separately. The definition of TS in this study was
the stromal tissue surrounding TN. TAMs in TN were defined as intraepithelial tumor-infiltrating
macrophages. For statistical analyses, the numbers of positive cells were divided into lower and
higher groups based on the cut-off point corresponding to the median value.

Spearman’s Rho and y 2 tests were used to compare CD68 and CD163 expression, patient
attributes and tumor characteristics. Kaplan-Meier analysis and log-rank tests were used to
illustrate differences in relapse-free survival (RFS) and overall survival (OS) of the patients
according to CD163 and CD68 expression. Cox regression proportional hazards models were used
to estimate hazard ratios (HR) for death from breast cancer according to CD68 and CD163
expression in both uni- and multivariate analysis. The present study was approved by the Ethics
Committee of Dokkyo Medical University (Tochigi, Japan : registration number : 28009) and was
conducted according to the Declaration of Helsinki.

[Results]
1) CD68+ and CD163+ macrophages were detected in both the TS and TN of TNC for all 107 samples.
2) A high density of CD68+ TAMs in both TS and TN was significantly associated with larger
tumor size (p=0.036 : p=0.004). A high density of CD163+ TAMs in TN was also significantly
related to larger tumor size (p=0.002), however, not in TS (p=0.634).
3) Moreover, a high density of CD163+ TAMs in both TS and TN were correlated with higher
histological grade (p<0.001 : p=0.010), higher recurrence rate (p<0.001 ; p= 0.004), and higher
breast cancer mortality (»=0.004 ; p=0.012).
4) Multivariate Cox regression analyses revealed that age of the patients and CD163+ TAMs in
both the TS and TN were independent prognostic factors for RFS (HR=0.164, 95% CI 0.048-0.560,
»=0.004 ; HR=9.059, 95% CI 1.160-70.76, p=0.036 ; HR=4.476, 95% CI 1.028-22.08, p=0.046) and OS
(HR=0.095, 95% CI 0.024-0.374, p=0.001 ; HR=10.69, 95% CI 1.313-87.18, p=0.027 ; HR=5.017, 95%
CI 1.065-23.64, p=0.041).
5) No correlation was found between the number of CD68+ cells or the CD163/CD68 ratio either
in TS or TN, and clinicopathological features.

[Conclusion]

Our study demonstrated that infiltration of CD163+ TAMs, rather than CD68+, in both TS and
TN was associated with poor prognosis in the TNC patients. This suggests that CD163+ TAMs
may affect the prognosis of TNC by not only regulating the immune reaction by TAMs in TS, but

also because of their direct influence on TN.
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