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Abstract 

Background:  
Breast cancer liver metastasis (BCLM) has poor outcomes because predicting patients at 
risk and in need of treatment escalation remains elusive, as does effective targeting of 
metastatic lesions. Risk factors for BCLM include young age, high grade, late stage, triple-
negative breast cancer (TNBC), and HER2+ primary breast cancers; however, prognostic 
sensitivity is low. Lack of histopathologic characterization of BCLM tumors further limits 
development of targeted therapeutics. 
 
Aim:  
This study assessed clinicopathologic characteristics of primary breast cancers 
associated with liver metastasis and evaluated histopathologic characteristics of 
metastatic lesions and the liver metastatic niche.  
 
Method:  
BCLM tissues were collected from 47 OHSU breast cancer patients who underwent liver 
biopsy or surgical resection for clinical indications of liver metastases. 
Clinicopathological characteristics of the primary breast cancer were used to assess 
attributes associated with liver metastasis. Immunohistological analyses of BCLM tissues 
were used to assess liver metastatic niche characteristics.  
 



Result:   
At primary breast cancer diagnosis, 85% of primary tumors were ER+, 60% were luminal 
A, 57% were low grade, and 73% were early stage. Thirty-eight percent of cases were ≤45 
years of age, with 72% of those diagnosed within 10 years of last childbirth. Most BCLM 
lesions were ER-positive, with approximately 10% conversion to ER-negative and 50% 
conversion from PR-positive to PR-negative. High GATA3 staining was observed in 86% of 
BCLM, supporting luminal cell origin. Replacement growth pattern was dominant (87%), 
with immunofluorescence evidence that breast tumor cells use existing sinusoidal 
architecture to establish metastatic outgrowth.  
 
Conclusion:  
Most primary cancers that progressed to liver metastasis were ER-positive, luminal A, 
low-grade, and early-stage, suggesting that classically good prognostic indicators may not 
adequately capture risk for liver metastasis. The BCLM cohort was enriched in young 
women with recent childbirth, consistent with epidemiologic studies showing increased 
liver metastasis in postpartum breast cancer patients. Improved understanding of the 
dominant replacement growth pattern and interactions between tumor cells and liver 
sinusoids may lead to new drug targets and precision therapies.  
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