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Defining TNBC
A leftover category of tumors lacking druggable targets

• TNBC is a heterogeneous disease pathologically defined by what it is not: a tumor lacking the 
expression on IHC of the three most commonly targeted biomarkers in the treatment of BC: ER, 
PgR, HER2

HER2+ 
15-20%

ER + 
65-75%

ER+/HER2+

TNBC 
15-20%



TNBC by classical IHC definition
Shared clinical, molecular, and immune features

• Young age 
• High grade, high ki67 
• Poor prognosis: High rate of early recurrence (Peak risk of recurrence at 1-3 y); High rate of distant recurrence 

(+Visceral); Rapid progression from distant recurrence to death 
• Molecular features: Basal molecular profile 
• Immune features: High density of Tumor infiltrating lymphocytes, which are prognostic

Dent et al. CCR 2007; Perou C et al, Nature 2000; Loi JCO 2013; Loi Jco 2019; Denkert et al. Lancet 2018
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TNBC: CT and ICI sensitivity
Neoadjuvant Pembrolizumab + CT 1st line Pembrolizumab + CT
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TNBC: an heterogeneous entity

Array

Gene-expression, Immune features
GE-based subtypes

H. Masuda et al. CCR 2013; Bereche et al. JNCI 2020; Y. Bereche et al. Annals 2018 ; Gruosso et al. JCI 2019;
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High internal-heterogeneity



Challenging TNBC perimeter: ER-low
A case study of the limitations of our rigid IHC-Based Definition of TNBC

High internal-heterogeneityBlurred ER-Boundaries



Challenging TNBC definition
ER ≥1%: a conservative threshold

ER ≥1%

ER-positiveER-negative

ER <1%

Harvey JM et al. J Clin Oncol. 1999
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Early stage ER-low and TNBC: Prognosis
ER-low: a challenge to our rigid definition of TNBC

3055 HER2- BC pts who received 
NACT (MDACT cohort):1 
- ER <1% 30.5% 
- ER 1-9% 5.6% 
- ER ≥10% 63.9%  

2765 HER2- BC pts who 
received NACT (GBG trials):2 
- ER <1% 32.6% 
- ER 1-9% 3.4% 
- ER ≥10% 64%  

5665 HER2- and ER<10% BC pts who 
received NACT and/or adj therapy 
(Sweden cohort):4 
- ER <1% 90.1% 
- ER 1-9% 9.9%

1. Fujii T, et al., Ann Oncol 2017; 28(10):2420-2428. 2. Eur J Cancer 2021,148, Villegas SL, et al. 3. Massa D. Et al JNCI 2024. 4. Balazs A. Lancet 2024
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826 HER2- and ER<10% pts who 
received NACT and/or adj therapy3 
- ER <1% 86% 
- ER 1-9% 14%



Metastatic ER-low and TNBC: Prognosis
ER-low: a challenge to our rigid definition of TNBC

Miglietta et al. ASCO 2024, Under-review



ER-low and ER-neg tumors have similar response rates to NACT
ER-low and Response to CT

Paakkola et al. ESMO Open 2021; Dieci MV. Et al. BJC 2022; Dieci MV NPJ 2021
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ER-low and Response to Immunotherapy

Loi S et al, ESMO 2023. Loi S et al, SABCS 2023. Cardoso F et al, ESMO 2023. O’Shaughnessy J et al, SABCS 2023; Sharma et al. JAMA Oncology 2023

CheckMate 7FL trial KEYNOTE-756 trial

pCR by ER status (ER-pos vs low)

TNBC trial
NEOPACT

pCR by ER status (ER-neg vs low)

HR+ trials

pCR by ER status (ER-pos vs low)



ER-low: Transcriptomic profile
ERlow and TNBC have similar transcriptomic profile

Massa D. Et al JNCI 2024



ER-low immune microenviornment
ER-low and TNBC tumors have similar immune features

D. Massa et al JNCI 2024



Challenging TNBC perimeter: HER2-low
Still a leftover category of tumors lacking druggable targets?



HER2-low and ADCs

HER2-low HER2-ultra low

HER2

DB-04

HER2-low: Not a separate entity, but a new target

Miglietta F.  et al. NPJ. 



ADCs: blurring TNBC definition
Still a leftover category of tumors lacking druggable targets?
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Moving Forward: short term
Rethinking TNBC definition



Step 1: Recognizing ER-low
ASCO/CAP 2020 Guideline Update

2024
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Step 2: Including ER-low tumors in TNBC trials
Rething rigid TNBC definition to reflect biology while remaining clinically practical

ER-low pts should have access to treatments and trials for TNBC



Moving Forward: long term
Beyond IHC



Beyond IHC
Spatial Transcriptomics and Clusters 

X. Wang et al. Nature 2024

- Group similar spots in each tumor based on 
spatially resolved gene expression 

- Each group = a local biological neighborhood : 
immune-rich, proliferative, stromal, etc. E.g a city 
park full of people; industrial zones



Beyond IHC
Spatial Transcriptomics and Clusters 

X. Wang et al. Nature 2024

- Group similar spots in each tumor based on 
spatially resolved gene expression 

- Each group = a local biological neighborhood : 
immune-rich, proliferative, stromal, etc. E.g a 
city park full of people; industrial zones 

- Group similar clusters across tumors into 
megaclusters (MCs): MC9: immune-rich parks 
with simlar features across cities; MC7: 
industrial zones near commercial areas

Tokyo Chicago



Beyond IHC
Lehmann subtypes as simplifications that mask spatial heterogeneity

X. Wang et al. Nature 2024

- Each tumor is a mosaic of MCs 

- Group tumors (cities) by their MC composition → 9 Spatial Archetypes 

- e.g: London and New-York: mostly industrial/commercial buildings near a few parks; 
Verona and Padova: residential areas, industrial buildings in the outer zone 



Spatial Archetypes: common characteristics
Classifying tumors not just by surface markers, but by the biology of their ecosystem

TNBC, as defined by IHC, is only the surface: 
• Spatial and functional classifications that reflect tumor ecosystems—not just receptor status

X. Wang et al. Nature 2024



Spatial Archetypes: Clinically actionable TNBC subgroups
Classifying tumors not just by surface markers, but by the biology of their ecosystem

X. Wang et al. Nature 2024

TNBC, as defined by IHC, is only the surface: 
• Spatial and functional classifications that reflect tumor ecosystems—not just receptor status



Conclusion: rethinking TNBC
1. TNBC was born out of clinical necessity, not biological logic: 
→ A pragmatic category defined by the absence of biomarkers. 

2. Apparent homogeneity masked profound heterogeneity: 
→ Shared phenotype, but diverse molecular and immune landscapes. 

3. ER-low tumors expose the cracks in rigid IHC-based definitions: 
→ Clinically and biologically closer to TNBC than to luminal tumors. 

4. HER2-low: ADC are further blurring the boundaries of TNBC definition 

5. Beyond IHC, toward biology-driven classifications (spatial, transcriptomic)?

To improve patient care and research precision, TNBC must 
be redefined not just by what it’s missing, but by what it is.


