
Median iPFS (95% CI) Median OS (95% CI)

SRS cohort 20.7 (15.6, 24.6) 31.1 (25.9, 35.2)

previous surgery 29.3 (20.7, 50.7) 36.4 (28.5, 52.7)

without surgery 15.0 (12.3, 20.2) 25.9 (20.4, 32.3)

HR+/HER2+ 22.9 (15.0, 34.9) 34.9 (25.1, 48.8)

HR-/HER2+ 30.9 (21.9, 48.4) 43.2 (33.1, 60.3)

Luminal A/B like 19.5 (14.0, 28.7) 29.8 (22.9, 36.2)

TNBC 11.2 (8.9, 16.0) 17.2 (13.7, 25.9)

Reference cohort 6.8 (6.2, 7.4) 9.4 (8.6, 10.2)

HR+/HER2+ 11.5 (10.1, 13.1) 17.4 (15.2, 20.5)

HR-/HER2+ 8.4 (7.6, 10.2) 12.3 (10.5, 14.5)

Luminal A/B like 5.6 (4.8, 6.3) 7.6 (6.5, 8.8)

TNBC 4.1 (3.6, 4.7) 5.1 (4.4, 5.7)
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➢ In patients with breast cancer brain metastases (BM), increasingly 
effective systemic therapies may alter the role of local treatments such as 
stereotactic radiosurgery (SRS) and fractionated stereotactic radiotherapy 
(fSRT).

➢ The study evaluated the association between SRS/fSRT and local 
control/survival across breast cancer subtypes.
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Background  

➢ The Brain Metastases in Breast Cancer (BMBC) registry (GBG 79) was 
screened for patients without leptomeningeal disease at initial BM 
diagnosis. For this analysis, 3,629 patients (pts) were available (data cut 
13.12.25). Pts were categorized into SRS (n=632) vs reference cohort 
(n=2,997): 

▪ SRS cohort: pts who received SRS after diagnosis of BM, and before 
first progression of BM, without a whole brain irradiation therapy 
(WBRT)

▪ Reference cohort: patients who did not receive any SRS or together 
with WBRT until first progression of BM.

➢ Primary objective: to evaluate the influence of SRS/fSRT on treatment 
outcomes overall and in relation to biological breast cancer subtypes

➢ Time-to-event endpoints:

▪ Overall survival (OS) was defined as the time interval from the first 
diagnosis of (BM) to death (from any cause)

▪ Intracranial progression-free survival (iPFS) was defined as the time 
interval from the first diagnosis of BM to intracranial progression 
(new lesions or progression of existing lesions) or death.

       Survival outcomes were analyzed using time-to-event methods. 

➢ Our data provide valuable insights into OS and iPFS according to local treatment modality and tumor subtype, supporting more 
informed and individualized patient counseling.

➢ These findings support a role for SRS in managing brain metastases from breast cancer, particularly in HER2-negative subtypes. 
➢ The retrospective study design and potential selection bias should be taken into consideration when interpreting these results.

➢ iPFS and OS were longest in the SRS cohort, particularly after surgery (SRS + surgery vs 
SRS – surgery vs reference, median iPFS: 29.3 vs 15.0 vs 6.8 months; median OS: 36.4 vs 
25.9 vs 9.4 months). Detailed information across the subtypes in the SRS cohort are 
shown in figure 1 a/b, figure 2 and table 2.

➢ Multivariable analysis identified ECOG 2–4, TNBC subtype, and ECM as independent 
predictors of shorter OS in the SRS cohort, whereas surgery and post-BM systemic 
treatment were associated with improved survival (figure 3).

➢ Across biological subtypes, SRS was associated with improved OS in comparison to the 
reference cohort, with hazard ratios of 0.57 [95%CI 0.44–0.73] (HR+HER2+), 0.43 [95%CI 
0.32–0.58] (HR-HER2+), 0.37 [95%CI 0.30-0.47] (HR+HER2-), and 0.37 [95%CI 0.29–0.48] 
(TNBC). Similar results were observed for iPFS.

➢ Given the retrospective design and potential selection also as immortal time bias, these 
exploratory findings should be interpreted with caution; however, a numerically stronger 
association was observed in HER2- subtypes.  
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Table 2: Median (95% CI) survival in the subcohorts in months

Patients and Methods 

Results

Figure 3: Forest Plot of the SRS cohort regarding OS

Figure 1: Kaplan-Meier-Curves of iPFS and OS in the SRS cohort

Conclusions

Table 1: Baseline Characteristics Figure 2: Kaplan-Meier curves of OS between different cohorts

Parameter Category SRS cohort 
N=632

Reference cohort 
N=2,997

Age, years Median (range) 51 (25-88) 53 (20-92)

ECOG ECOG 0

ECOG 1

ECOG 2-4

109 (31.5)

164 (47.4)

  73 (21.2)

207 (14.9)

790 (45.5)

558 (40.1)
Number of BM at 
first diagnosis

1

2-3

≥4

347 (55.8)

184 (29.6)

  91 (14.6)

732 (25.8)

710 (25.0)

1499 (49.3)
Maximal diameter
of BM, cm

Median (range) 2.0 (0.1-9.0) 2.0 (0.03-12)

Clinical symptoms
of BM

no

yes

163 (25.8)

469 (74.2)

687 (22.9)

2310 (77.1)
ECM at BM 
diagnosis*

no

yes

184 (29.1)

448 (70.9)

529 (17.7)

2468 (82.3)

➢ The analytic subcohort included 632 of overall 3629 pts treated with 
SRS (with surgery: n=297; without: n=335) and a reference cohort of 
2,997 pts (WBRT alone: n=2082; WBRT+SRS: n=135; no radiotherapy: 
n=780) before first intracranial progression or death.

➢ The SRS cohort had (compared to reference cohort) more favorable 
baseline characteristics, including better performance status (ECOG 0 
in 31.5% vs. 14.9%) and lower intra- and extracranial disease tumor 
burden (extracranial metastases [70.9% vs 82.3%] single metastases 
[55.8% vs 25.8%]), see table 1. 

a b

*extracranial metastases (ECM) at diagnosis of BM present or within 60 days after

Parameter Hazard Ratio p-Value
(95% CI)

Age at BM diagnosis
<60
>=60 1.156 (0.822, 1.626) 0.403

ECOG at BM diagnosis
ECOG 0-1
ECOG 2-4 1.725 (1.141, 2.607) 0.010

Biological subtype at primary diagnosis
HR+/HER2+ 0.024
HR-/HER2+ 1.150 (0.655, 2.017) 0.627
Luminal A/B like 1.413 (0.917, 2.178) 0.117
TNBC 2.062 (1.267, 3.358) 0.004

Number of BM
1 0.572
2-3 0.812 (0.545, 1.211) 0.308
>=4 0.969 (0.564, 1.667) 0.910

Clinical Symptoms of BM
no
yes 1.050 (0.700, 1.575) 0.814

Max diameter of BM (cm)
per 0.5 1.047 (0.989, 1.108) 0.115

ECM at BM diagnosis
no
yes 1.895 (1.244, 2.887) 0.003

Surgery of BM
no
yes 0.640 (0.427, 0.958) 0.030

Post-BM systemic treatment (until first BM progression)
no
yes 0.624 (0.436, 0.893) 0.010

10.5 2 3

Longer OS Shorter OS
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