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Breast Cancer Brain Metastases: Challenges Faced

• Devastating, feared and increasingly common 
consequence of breast cancer

• Incidence 30% HER2+1, 50% triple negative2

advanced breast cancer

• Blood brain barrier, efflux pumps in brain 
endothelium limit exposure to cytotoxics

• Clinical trials frequently excluded patients 
with CNS disease

• Few previous trials specifically targeting patients 
with brain metastases

1 Bendell et al.  Cancer 2003,  2 Lin et al.  Cancer 2008       



Strategies available:

HER2 TKIs:
Tucatinib
Neratinib

Pyrotinib (non-US)

Her2 targeting ADC’s:
Trastuzumab Deruxtecan

TDM1

MoAb:
High-dose trastuzumab/

pertuzumab

NCCN: Systemic Therapy Options expanded in 2025 - 2026

Presenter Notes
Presentation Notes
Point out Her2 non-specific and Her2 low categories…..



Management of systemic therapy at first intracranial progression with 
stable extracranial disease 



HER2Climb Study Schema 



21.6 months (95% CI, 18.1-28.5 months) 

12.5 months (95% CI, 11.2-16.9 months) 

Lin N….Anders, CK…et. al. Jama Oncology, December 2022

Improved OS and TT new brain lesion for patients w/ Tucatinib

24.9 months (95% CI, 17.8-NR) 

13.8 months (95% CI, 9.6 - NR)



Secondary Prevention Clinical Trial: BRIDGET 

Clinical Trials.gov
NCT05323955



Efficacy of Tucatinib/HP maintenance in HER2+ MBC 

Hamilton E. et al. SABCS 2025. 

N = 654 patients randomized, of which n ~ 40 pts (~12%) in each Arm had a h/o brain metastases



Efficacy of Tucatinib/HP maintenance in HER2+ MBC 

Overall improvements in PFS
 -- Tucatinib 24.9 months
 -- Placebo 16.3 months

NO difference in CNS-PFS in ITT 

Improved in CNS PFS for those with BM’s
 -- Tucatinib 8.5 months
 -- Placebo 4.3 months

Consistent with improvement in time to 
New brain lesion in Her2Climb……

Hamilton E. et al. SABCS 2025. 



TDxd in Her2+ Active Breast Cancer Brain Metastases  

Additional modeling illustrates efficacy of TDxD in Her2+brain 
Metastases murine (PDX) models – both ER+ and ER -

17 participants with active brain mets (median 14 mos since
radiation therapy): iORR 73% (11/15 with measureable dz

Kabraji et al. CCR. 2022.

Presenter Notes
Presentation Notes
This body of work illustrates my first knowledge of the activity of TDxD in the CNS. In the height of the COVID pandemic, we starting using TDxD among our patients at Duke with active brain metastases and were seeing amazing responses. I literally texted my friend Nancy Lin on the way out of clinic one evening to see if she was seeing the same, which she was. We then pooled our data, including preclinical data from Jean Zhou at Harvard, and published this case series in CCR illustrating a 73% iORR for TDxD in HEr2+ Brain Mets. 



T-DXd Clinical Performance in HER2+
Breast Cancer Brain Metastases 

iORR ~70% across studies
Including CR’s 

Presenter Notes
Presentation Notes
In parallel and to follow, many studies illustrated similar findings including Tuxedo, pooled analysis of DB01/02/03 and DB012. Notably, there were a high proportion of complete intracranial responses. 



Trastuzumab Deruxtecan in First Line Her2+ MBC

T-DXd plus Pertuzumab may be used in first 
line in some patients; 

DB11 and DB05 illustrate activity in 
neoadjuvant and adjuvant setting 
respectively. Impact on later line 

treatments?

Tolaney et al. ASCO 2025.
Loibl et al. ESMO 2025



Prevention of CNS Metastases in ER+/Her2+MBC

Lower incidence of CNS Metastases
At 36 months:

   -- 13.8% for Palbo + ET + HP
   -- 20.4% for ET + HP

Similar results for those with CNS mets
At baseline (Metzger et al. SABCS 2025)



TBCRC 022: Neratinib and Trastuzumab-Emtansine (T-DM1) for HER2+ BCBM

Freedman RA et al SABCS, 2022.
Freedman RA et al Annals of Onc 2024. 

Diarrhea AE, despite prophylaxis
Grade 2: 14/44 patients
Grade 3: 10/44 patients

4A: Untreated      4B: No prior TDM1       4C: Prior TDM1

**Notably, maximum dose of neratinib with TDM1 was 160mg daily**

Presenter Notes
Presentation Notes
Including those who have received TDM1 previously….



PATRICIA: High dose trastuzumab with pertuzumab for Her2+ BCBM

• Another option is high dose Trastuzumab (6mg/kg IV q 1 week) plus 
standard 3 week dosing of Pertuzumab per the PATRICIA Study 

• Intracranial ORR = 11%; CNS PFS = 4.6 months; OS = 27.2 months
• No clinically meaningful changes in LVEF; only 1 pt discontinued therapy due to 
    Grade 3 decline in LVEF with prior cardiac history

Lin et al. NPJ Breast Cancer 2023.

N = 39 pts 



Next generation Her2-targeting TKI: IAM1363

Kulyk L. et al. AACR 2024. 

NCT06253871



TUXEDO-3: Patritumab deruxtecan (HER3-DXd) in T-DXd 
Pretreated HER2+ BrMs

Bartsch, Lancet 2025

21 pts MBC (all subtypes), active CNS
Intracranial ORR 23·8%, (95% CI 8·2–47·1)

Bartsch, SABCS 2025

Slide courtesy of Sarah Sammons, MD 



The challenge of Her2+ Leptomeningeal Disease 

(TUXEDO TRIAL); n = 15pts

iORR = 73%
iCR = 13%, iPR = 60%

Median PFS = 14 mos



Intrathecal  Trastuzumab +/- Pertuzumab for HER2+ LMDz 

Intra-CSF Trastuzumab in pretreated HER2+ MBC 
Name Treatment N Results

Zagouri et al Meta analysis
of case series

N= 
58

CNS-PFS= 5.2months
OS= 13.2 mo

Kumthekar 
et al 
2022

Phase I/II 
Trastuzumab 

IT
80mg Twice 

week

N= 
26 

PFS= 2.8 mo 
OS= 10.5 mo 

Oberkampf 
et al
2023

Phase II
Trastuzumab 

IT 
150mg once a 

week

N= 
19 

LM-PFS = 5.9 mo
OS = 7.9 mo 

Phase II IT Tras/Pertuzumab 
Post-RT, mostly WBRT (n = 20)

12m LM-PFS
65%
Median MR

12m OS 
86%
Median MR

What concurrent 
Therapies?
Prior Therapies?

Historical Controls IT trastuzumab 

Slide courtesy of Sarah Sammons, MD 
Ahmed K et al SABCS 2025. 



Novel Intrathecal LMD Strategies to Watch

N=6 pts 
TNBC and HER2+
Robust CSF immune 
response

Antibody formation

4/6 PD within 18 wks.

IT Dendritic Cell Therapy IT HP + Radiation 
Phase 1 dose escalation:
IT Tras 80 mg, RP2D IT Pertuzumab 80 mg 
4 weeks twice-weekly, weekly in cycle 2, 
and every 2 weeks thereafter 
Ahmed K., Lancet Oncol 2024

Slide courtesy of Sarah Sammons, MD 

Forsyth, P. et al SABCS 2025. 



Conclusions and New Directions

• Systemic therapies for Her2+ BCBM 
are evolving

• Her2-targeting TKI’s and ADC’s are the 
mainstay

• Additional targets are emerging (i.e. 
CDK4/6i, HER3, etc.)

• Intrathecal therapies for HER2+ 
LMDz is re-emerging

• Inclusive of Her2/3 targeting, as well 
as immunotherapy strategies

• Continued emphasis on clinical trial 
participation to advance the field 
for our patients!

Duke Cancer Center 

Thanks and Questions!
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