


Pathology Reports & Biomarkers
• Biomarker: a molecule, eg. DNA or protein, in the body that can 

tell us about health or disease
• Receptors: ER, PR, HER2 → Pathology report
• Mutations such as ESR1, PIK3CA → Separate DNA sequencing report

• Knowing biomarkers →more targeted treatment → better 
outcomes

• Why, what, and when of procedures & testing
• Reading pathology reports
• Genomic testing for acquired mutations
• Genetic testing for inherited mutations



Procedure Tissue / Tumor Biopsy 
Including cancer cells from pleural 

effusion, ascites, cerebrospinal fluid

Blood Draw / Liquid Biopsy
Circulating tumor DNA (ctDNA)

Blood Draw or Saliva 
Genetic Testing for Inherited 

Mutations

Why? • Help determine treatment
• Help determine prognosis & risk of 

certain metastases

• Help determine treatment
• Change treatment with 

increasing ESR1 mutations

• Help determine treatment
• Help determine risk for 

cancers for you and blood 
relatives

What? • Histologic type (ductal, lobular or 
rarer types)→ pathology report for 
primary breast tumor

• Receptor status (proteins): ER, PR, 
HER2 → pathology reports

• Other protein testing, eg. PD-L1→
pathology reports

• Genomic testing for 
acquired/somatic tumor mutations 
and/or other changes in DNA →
separate reports

• Genomic testing for 
acquired tumor mutations, 
aka somatic mutations, 
and/or other changes in 
DNA 

• Mutations only in 
tumor/cancer cells

• Cannot pass to biological 
children

• Genetic testing for inherited 
mutations

• Born with these mutations 
and can pass to biological 
children

• All cells in your body have 
these mutations

When? • Diagnosis & progression
• Can change over time 

• Diagnosis & progression
• Results can change over 

time

• Once or if a long time has 
passed 

• Speak with genetic counselor 
and/or oncologist
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Biopsy



Biopsy Cells/tissue on Microscope Slide
Stain for Receptors (ER, PR, HER2) & 

other biomarkers using 
immunohistochemistry (IHC)



Biopsy Examine Under 
Microscope

Pathology 
Report

Cells/tissue on Microscope Slide
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Biopsy Examine Under 
Microscope

Pathology 
Report

Cells/tissue on Microscope Slide
Stain for Receptors (ER, PR, HER2) & 

other biomarkers using 
immunohistochemistry (IHC)

Estrogen Receptor (ER) → Percent & Positive, Negative, or Low
Progesterone Receptor (PR) → Percent & Positive or Negative
HER2 → 0, 1+, 2+, 3+ and if 2+ ISH results Positive or Negative



HER2 Negative, Low, UltraLow, 
or Positive? 

IHC Score 0 IHC Score 3+

HER2 PositiveHER2 

Negative/Null
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Genomic Testing for Acquired Mutations
• DNA biomarkers from tissue/tumor biopsy or 

liquid biopsy (ctDNA)
• Also known as genomic testing for somatic 

mutations or next gen sequencing (NGS)
• Mutations: changes in DNA

• Examples: ESRI mutations, PIK3CA mutations, 
Genomic Signatures

• Large scale changes in DNA
• Examples: Tumor Mutational Burden (TMB)

• Acquired by cancer cells/tumors over time
• Results often change over time as tumors 

evolve
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Liquid Biopsy/ctDNA Results (Example)



Genetic Testing for Inherited Mutations

• From blood or saliva
• Passed on from biological 

parents (born with them)
• Can be passed to biological 

children
• All cells have these mutations
• Mutations: BRCA 1 or 2, PALB, 

CHEK2 and others
• Does not change over time
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Next steps…

• Talk to your oncologist.
• Have I had biomarker testing?
• If yes, what kind and what were the results?
• If no, why not? Which biomarker tests do you recommend?
• Have I had genetic testing for inherited mutations?

• Get copies of your pathology report(s) and any genomic 
sequencing for acquired mutations (from tissue or ctDNA) or 
genetic testing for inherited mutations.

• Write down your biomarkers 
• For more in depth information: Spinning Science & Resource List
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