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What is a biomarker?

A measurable molecular feature (such as a gene or protein) that signals 
how a cancer is likely to behave or respond to treatment. 

A biomarker can be prognostic ( for example: risk of the cancer coming 
back) and/or predictive (whether a specific treatment will work)

We will discuss what we test, what we don’t and what’s coming



The biomarkers we check in 
everyone with early-stage 
breast cancer



For every 
invasive 
breast 
cancer:

• Estrogen receptor/progesterone receptor: 
hormone receptors that predict endocrine 
therapy benefit

• HER2: predicts benefit from HER2 targeted 
therapy

• Ki67: marker of proliferation/aggressiveness

• In early-stage (stage 1-3) breast cancer, we can 
use genomic assays for HR+/HER2- disease to 
help make decisions about chemotherapy 



Genomic tests that help us 
omit chemotherapy



Genomic Assays

Breast Cancer 2026 NCCN Guidelines.



Oncotype Dx



TAILORx Trial: Chemo + Endocrine Therapy vs 
Endocrine Therapy alone for Oncotype 11-25

• Endocrine therapy was noninferior to chemoendocrine 
therapy for invasive disease-free survival and freedom 
from recurrence at a distant site. 

• At 9 years the two treatment groups had similar rates of 
invasive disease-fee survival: 83.3% ET vs 84.3% 
chemo+ET 

• Freedom from disease recurrence at a distant site: 
94.5% and 95%

• Overall survival: 93.9% vs 93.8% 

• Some benefit of chemotherapy found in women 50 
years of age or younger with a recurrence score of 16 to 
25 (but also could be due to the impact of 
chemotherapy on ovarian function).

Sparano JA et al. N Engl J Med 2018;379:111-21.



RxPONDER 
Trial: 
ChemoET vs 
ET alone for 
Oncotype 25 
or lower and 
1-3 positive 
LNs

Kalinsky K et al. N Engl J Med 2021;385:2336-2347. 

Is it chemo or is it ovarian 
suppression?



NCCN Guidelines for Oncotype Use:



Ongoing OFSET Trial

https://www.nrgoncology.org/patients/patient-study-webpages/nrg-br009-ofset/



MammaPrint

• Clinical-pathologic features (tumor size, grade, nodes) tell you a patient looks 
high-risk, but that can end up overtreating patients with chemotherapy 

• MammaPrint evaluates 70 genes tied to metastatic potential
• Genomic low risk vs high risk
• MINDACT prospectively enrolled ~6,700 women (0-3 positive nodes), scored 

each by clinical risk (modified Adjuvant! Online) and genomic risk 
(MammaPrint), and randomized the discordant patients. 

• A total of 1550 patients (23.2%) were deemed to be at high clinical risk and 
low genomic risk. 

• The key group: high clinical risk but low genomic risk, randomized to chemo 
or no chemo



MammaPrint – MINDACT Trial

• At 5 years, the rate of survival without distant metastasis in this group was 94.7% among those not receiving 
chemotherapy. The absolute difference in this survival rate between these patients and those who received 
chemotherapy was 1.5 percentage points, with the rate being lower without chemotherapy.  

• 8-year estimates for distant metastasis free survival was 92% for chemotherapy vs 89.4% for no 
chemotherapy (absolute benefit of 2.6%)

• ~46% of clinically high-risk patients were reclassified as genomically low-risk and could safely forgo 
chemotherapy. 

• The chemo benefit in the high-clinical/low-genomic group was age-dependent: a clinically meaningful ~5 
percentage point 8-year DMFS gain in women ≤50, versus essentially none (0.2 points) in women >50. 

• Benefit of chemotherapy was not enhanced by nodal positivity

• This is likely chemotherapy-induced ovarian suppression rather than a true cytotoxic effect. 

Cardoso F et al. N Engl J Med 2016;375:717-729; Piccart M et al. Lancet Oncol. 2021 
Apr;22(4):476-488.



MammaPrint



Prosigna Breast Cancer Prognostic Gene 
Signature Assay (PAM50)
• 50-gene signature → 4 intrinsic subtypes: luminal A, luminal B, 

HER2-enriched, basal-like

• Combines gene expression + tumor size → Risk of Recurrence 
(ROR) score, 0–100

• Risk group: low, intermediate and high

• Prosigna is driven largely by proliferation genes, in contrast to 
Oncotype DX (more estrogen-related genes)

• You can get discordance between Prosigna and Oncotype scores



Prosigna

Reports:
• Risk Group (Low, 

Intermediate, 
High)

• Risk of Recurrence 
(ROR) Score

• Intrinsic Subtype 
(Luminal A, 
Luminal B, HER2-
enriched, Basal-
like)



OPTIMA Trial 
• 4153 patients total; 

2059=control arm; 2094= test 
directed arm

• Median age 56 (40-84) yrs

• 37% premenopausal; 62% 
postmenopausal, 1% men 

• 69% had grade 1-2 tumors; 
54% with tumor size <3cm 

• Nodal status: 8% lymph node 
negative/ micrometastases; 
73% had 1-3 positive lymph 
nodes and 19% had 4-9 
positive lymph nodes



OPTIMA Trial Results
• No difference in distant recurrence 

free interval

• In low ROR score population, 
IBCFS by menopausal status: 1.3% 
observed 5-year difference 
favoring chemotherapy in both pre- 
and postmenopausal women

• In low ROR score population, 
IBCFS by nodal status: 1.6% 
observed 5-year difference, 
favoring chemotherapy in both 1-3 
involved nodes and 4-9 involved 
nodes groups 



OPTIMA Trial
• Limitations: excluded premenopausal women <40; time driven analysis and 63% of 

patients have under 5 years f/u; predominantly white population 

• Need longer term follow-up 

• Caution re extrapolating data from OPTIMA using Prosigna ROR to utilizing Oncotype or 
MammaPrint to make similar treatment choices as there is discordance between the 
tests 

• Premenopausal women were mandated to receive ovarian function suppression- not 
everyone can tolerate OFS 

• Do CDK 4/6 inhibitors attenuate benefit of chemotherapy? How will SERDs change this 
landscape as well?  

• OFSET and OPTIMA YOUNG trials will help us further in premenopausal population



Extended Endocrine Therapy & BCI

• Gene expression assay (sent on your pathology specimen) that provides prognostic 
information about distant (metastatic) recurrence risk and predicts benefit from extended 
endocrine therapy (beyond 5 years) in patients with HR+ stage I-III breast cancer. 

• Looks at two biomarker panels: the Molecular Grade Index (MGI), which assesses tumor 
proliferation (by measuring 5 cell cycle related genes), and the two-gene ratio: 
HOXB13/IL17BR (H/I), which measures endocrine sensitivity and estrogen signaling. The two 
components are integrated into the BCI score which provides risk estimates for distant 
recurrence.

• Predictive Result: Am I likely to benefit from extended endocrine therapy?

• Prognostic Result: What is my risk of late distant recurrence (5-10 years)?



Sample BCI Report



BCI Data



ASCO Guidelines for BCI • ASCO: “Majority of patients in 
the above trials are 
postmenopausal. Hence, 
similar recommendations for 
premenopausal and 
perimenopausal women also 
cannot be definitively made.”

• ASCO does not recommend 
BCI for HR+/HER2+ because 
there is limited data. The 
limited data does appear to 
show benefit of BCI in 
HR+/HER2+ (and it is done 
occasionally in clinical 
practice).

• Unclear value of BCI in pts 
who received ovarian 
function suppression, 
CDK4/6 inhibitors, or olaparib

Andre F et al. J Clin Oncol. 2022 Jun 
1;40(16):1816-1837; Chumsri S et al. SABCS 2025.



New Expanded Use of BCI

• Premenopausal: Can help to personalize treatment and it may be 
able to guide whether OFS is recommended and duration of 
endocrine therapy

• Postmenopausal: Helps optimize endocrine therapy duration and 
answers whether someone can do even less than 5 years 



Minimal Risk by 
BCI 
(Postmenopausal)

Jilderda MF et al. npj Breast 
Cancer| (2026) 12:21.





From: Breast Cancer Index in Premenopausal Women With Early-Stage Hormone Receptor–Positive Breast 

Cancer

JAMA Oncol. 2024;10(10):1379-1389. doi:10.1001/jamaoncol.2024.3044



Available but 
limitations persist in 
using broadly 

Not yet endorsed by 
guidelines

Data is not yet 
robust

Unclear impact in 
patients who 
received CDK 4/6 
inhibitors



Are SERDs coming?

Lots of excitement about 
SERDs (selective estrogen 

receptor degraders) in 
early-stage BC

FDA set to decide 
on giredestrant by 
end of November 

2026

SERDs currently approved 
in MBC for patients with 
HR+/HER2- metastatic 

breast cancer and ESR1 
mutations 

Available: 
elacestrant, 

imlunestrant, 
camizestrant



Why we do 
not check 
ESR1 in early 
disease

• ESR1 mutations: <1% of primary tumors, 
<5% of treatment-naïve disease

• ACQUIRED under aromatase-inhibitor 
pressure → ~20–40% of AI-treated 
metastatic disease

• Currently only in the metastatic setting 
(elacestrant, camizestrant, imlunestrant)

• ESR1 mutations are a treatment-driven, 
late phenomenon — they are essentially 
absent in the primary tumor and emerge 
only under prolonged estrogen-
deprivation pressure, overwhelmingly in 
the metastatic setting.



HER2DX

• HER2DX is a 27-gene expression assay (combined with limited clinical 
features) for stage I–III HER2-positive breast cancer that measures four 
biological signatures and translates them into three clinical scores

• Assay that generates three outputs: prognostic relapse risk score, pathologic 
complete response (pCR) score and ERBB2 messenger RNA expression score

• HER2DX risk score is associated with survival outcomes

• Not currently in guidelines but while prospective validation is ongoing, 
HER2DX may be considered a complementary biological decision-support 
tool alongside established clinical and pathologic factors in select situations 

Tolaney S et al. ESMO Open, 2026; 11.



Circulating 
Tumor DNA: 
The Basics

• Circulating tumor DNA (ctDNA) are tiny fragments of 

tumor DNA shed into the bloodstream — a “liquid 

biopsy” detected with a simple blood draw

• Tests like Signatera are “tumor-informed”: your 

original tumor is sequenced first to build a 

personalized test that looks for that same DNA 

signature in your blood over time. There are also 

tumor-agnostic tests that don’t need your original 

tumor.

• A positive result after treatment usually reflects 

minimal residual disease (MRD) — cancer cells that 

persist below what any scan can see (but there are 

rarely false positives) 

• ctDNA can flag a possible recurrence months before it 

would show up on imaging or in symptoms – the big 

question is what do we do about the results?



Schlam I et al. JAMA Oncol. 2026 Jul 1;12(7):773-784.



Circulating Tumor DNA

• ctDNA / MRD: Strongly Prognostic

• Sisca 2026 meta-analysis (18 prospective cohorts, 1,670 patients): 
ctDNA+ → ~7-fold higher recurrence risk (

• Molecular relapse precedes clinical/radiologic relapse by a median of 
6–15 months

• ctDNA is generally less sensitive in HR+/HER2− disease
• HR+/HER2− tumors are intrinsically "low-shedding": their lower proliferation and 

cell-turnover rates mean less tumor DNA is released into the circulation, so 
baseline detection rates and ctDNA concentrations are consistently lower than 
in TNBC (and often HER2+)

Sisca et al. Breast Cancer Research and Treatment (2026) 216:16. 



Outcomes Based on ctDNA



Examples of Ongoing Trials with ctDNA

Schlam I et al. JAMA Oncol. 2026 Jul 1;12(7):773-784.



Why ctDNA Is NOT Yet Routine

• It is not recommended to currently use ctDNA to guide adjuvant 
decisions

• Acting early on MRD has not yet been proven to improve survival

• Biologic/analytic limits: low shedding (esp. HR+, lobular), no 
positivity-threshold consensus

• If available, recommend a clinical trial if ctDNA positive



ctDNA Questions

How do we act on the 
results?

How do we interpret false 
positives (rare) and false 

negatives?

Will clinical trials help us to 
answer these questions?

Can we turn a positive result 
into a negative?

Does starting treatment 
based on ctDNA help (rather 

than waiting for disease 
progression/recurrence on 

scans) and if so, which 
treatment do we use?

Does it impact long term 
outcomes?



Take Home 
Messages

• Biomarkers are helping us personalize breast cancer 
treatment more than ever.

• Genomic assays can help us determine who needs 
chemotherapy and, increasingly, who may safely do less.

• Menopausal status and ovarian function matter. In 
premenopausal patients, the benefit attributed to 
chemotherapy may sometimes be related to ovarian 
suppression.

• Biomarkers can also help to personalize endocrine therapy 
— including who may benefit from ovarian suppression and 
how long endocrine therapy may be needed.

• ctDNA is incredibly promising and eagerly awaiting ongoing 
trials 

• Biomarkers are one piece of the picture alongside tumor 
characteristics, age/menopausal status, overall health, 
treatment risks, and what matters most to you.



Connect with Me!

@drteplinsky
Connect with me on social media!

E-mail: hello@drteplinsky.com

Substack: 
www.drteplinsky.substack.com

mailto:hello@drteplinsky.com
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