
• Aim: To determine, in a recent nationwide SEER cohort, how the first metastatic organ and the tumor 
molecular subtype jointly influence breast cancer–specific survival (BCSS) among women diagnosed with 
de novo stage IV breast cancer, 2010–2022. 

• Rationale: Organ of first spread and biology are often reported separately, but treatment decisions, 
prognostication, and clinical-trial eligibility actually depend on both.

• Hypothesis: Brain and multi-organ metastasis, and TNBC biology, would show the poorest BCSS even after 
adjustment, whereas lung-only disease may resemble bone-only once covariates are considered.
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• De novo stage IV breast cancer (dnMBC) prognosis is driven by where the cancer first metastasizes and 
by molecular subtype, but most population-level analyses don’t evaluate both together. 

• Organotropism matters: bone is the commonest first site and tends to have the most indolent course, 
whereas visceral (liver), pulmonary, and particularly brain or multi-organ involvement are consistently 
linked with early breast cancer–specific mortality.

• Since 2010, SEER captures ER/PR/HER2, allowing contemporary, U.S. representative analysis of how site 
of metastasis and molecular subtype jointly shape outcomes in dnMBC. 

• Data source: SEER-17 Research database, diagnosis years 2010-2022.
• Population: Women presenting with de novo metastatic breast cancer (N = 38,078).
• Molecular subtype (from ER, PR, HER2):
       - HR+/HER2−
       - HR+/HER2+
       - HR−/HER2+ (reference)
       - Triple-negative breast cancer (TNBC)
• First metastatic organ (SEER “Combined Mets at Diagnosis”): bone, liver, lung, brain, multiple sites, 

other/unspecified; bone-only used as site reference.
• Outcomes: Breast cancer–specific survival (BCSS) estimated by Kaplan–Meier; multivariable Cox 

models adjusted for age, race/ethnicity, and grade → adjusted HRs (aHRs) with 95% CIs.
• Sensitivity: repeat analyses excluding unknown organ codes (<5% change in aHRs). 

Pattern of spread:
• Bone-only was most common: 59% overall, 73% in HR+/HER2−.
• Liver-only: 20%; Lung-only: 14%; Brain-only: 7%.
• 28% had ≥2 metastatic organs at diagnosis.
• TNBC showed the highest lung or multi-site involvement (≥35%).

Unadjusted 5-year BCSS by first site (log-rank p < 0.001):
• Bone: 31%
• Liver: 12%
• Lung: 14%
• Brain: 5%
• Multiple sites: 8%

Adjusted prognosis by subtype (vs HR−/HER2+):
• HR+/HER2+: aHR 0.75 (0.71–0.79) → best survival
• HR+/HER2−: aHR 0.88 (0.83–0.92) → modest benefit
• TNBC: aHR 2.27 (2.14–2.40) → worst survival
• Sensitivity analyses changed all aHRs by <5%. 

• Site of first metastasis and molecular subtype both remained independent prognostic factors, 
confirming dnMBC is not a single-risk group.

• Brain and multi-organ presentation carried the worst survival, even after adjustment.

• Lung-only ≈ bone-only after covariate adjustment → not all visceral-first disease is equally poor.

• Subtype modified risk: HR+/HER2+ and HR+/HER2− did better, while TNBC had the highest mortality, 
supporting site + subtype–based counselling and trial stratification.

• Both first metastatic organ and tumor subtype determine outcome in de novo stage IV breast cancer.

• Highest-risk: brain and multi-organ; lower-risk: bone-only and lung-only (after adjustment).

• These data support subtype-guided imaging, site-specific risk stratification, and more granular 
prognostic discussions at diagnosis.

Table 1 : Multivariate Cox regression analyses of BCSS in patients diagnosed with dnMBC.

Figure 1 : Kaplan-Meier analysis of BCSS among patients diagnosed with dnMBC, stratified by first metastatic organ (A) and molecular subtype (B).

Organ specific metastasis and survival across molecular subtypes in de novo stage IV breast cancer: A 
population based retrospective cohort study, 2010-2022. 
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