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This is really a talk about markers

• Imaging
• Protein
• Genomics



Imaging: some speculative stuff



FES PET: 
fluoroestradiol F18

Peterson, J Nucl Med 2021 

• FDA approval:  5.2020
• Distinguishes ER sensitive and 

insensitive lesions
• Addresses tissue heterogeneity
• ESR1mut appear endocrine 

sensitive



Nader, ASCO 2023

Theranostics for breast cancer?

Valiant, ASCO 2019; NCT03746431



IHC



Modern EGFR Family



HER2 Is a Driver When . . 

• HER2 is overexpressed (3+)
• HER2 is amplified

Adapted from Fehrenbacher. J Clin Oncol 2020Adapted from Burstein. Ann Oncol. 2008



Path Workflow: HER2 After DESTINY-B04; -B06
VK’s thinking . . .
• Get tissue, HER2 (F)ISH preferred (NCCN, expert)
• Reflexively get HER2 IHC if (F)ISH negative

• Know that some tissues are hard to process and some reports hard to interpret
• HER2 0/1+ not reliable in non-breast tissue, esp. bone

Schoenherr. Clin Chem. 2020



Bar, ASCO 2023



Bardia, JCO 2024



Genomics: expression, 
mutations, immune-licensing



Where’s gene expression profiling for MBC?

Schettini, ESMO Open 2023





Subtype Biomarker NGS PCR Other

ER+/HER2- ESR1 ✓ ✓

ER+/HER2- PIK3CA/AKT/mTOR/PTEN ✓ ✓ (PIK3CA)

ER(any)/HER2- HER2 TK ✓ ?

Any BRCA1/BRCA2/PALB2 mut ? Germline

Any TMB > 10mut/Mb ✓ ?

Any MSI-H ✓ MMR by IHC

Any NTRK Fusion ✓ ✓ ✓ (FISH)

Any RET Fusion ✓

Any Somatic BRCA1/BRCA2 mut ✓

NCCN: Nucleic Acid Biomarkers



McArthur, ESMO 2024







Interrogations: 

• Imaging – guide treatment 
selection 

• IHC – beyond the usual…
• HER2 testing
• PD testing
• MMR

• Nucleic Acids
• Relatively few actionable 

markers
• ctDNA – the new CA15.3, CEA, 

etc?
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