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Estrogen and Progesterone Receptor Testing in 
Breast Cancer: ASCO/CAP Guideline Update 

Allison et al., JCO 2020



Gene Expression comparison by ER IHC stain

Iwamoto, Pustzai et al JCO 2012

ESR1-mRNA ER associated Genes



Yoder, Sharma et al NPJ Breast Cancer 2022

TNBC vs ER-LOW
Outcomes
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mPFS, Mos

KEYNOTE-355: PFS by Chemotherapy Regimen 
Across Subgroups

Slide credit: clinicaloptions.comHope Rugo. SABCS 2020. Abstr GS3-01..
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Hope S. Rugo, ASCO 2022
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TPC arm (n)= eribulin (139), vinorelbine (52), gemcitabine (38), capecitabine (33)

Bardia NEJM 2021







Bardia NEJM 2021







Figure 2 

Bardia et al., Annals of Oncology 2021 

Clinical Response by Trop Expression

SG TPC

Median PFS (mo)         6.9           2.5               5.6               2.2                   2.7               1.6

Median OS (mo)         14.2           6.9               14.9               6.9                 9.3              7.6



 Targeted Approach



T-DXd MOA, Bystander Effect, and Rational For 
Targeting HER2-LOW mBC

Nakada T et al. Chem Pharm Bull 2019. Ogitani Y, et al. Clin Cancer Res 2-16. Modi S, et al. JCO 2-2-. Modi, S ASCO 2022

T-DXd



DESTINY-BREAST04:  FIRST RANDOMIZED PHASE 3 
STUDY OF T-DXd FOR HER2-LOW mBC

Modi, S ASCO 2022



PROPOSAL OF AN ALGORITHM FOR DEFINING HER2-LOW 
BC

LoRusso, P ASCO 2022



PFS AND OS IN HR– (EXPLORATORY ENDPOINTS)

Modi, S ASCO 2022



CONFIRMED ORR

Modi, S ASCO 2022



DRUG-RELATED TEAEs IN ≥20% OF PATIENTS

Modi, S ASCO 2022



PREVALENCE OF NAUSEA AND VOMITING

Erika Hamilton, MD, ASCO 2022



ADVERSE EVENTS OF SPECIAL INTEREST

Modi, S ASCO 2022



HOW TO SELECT HER2-LOW PATIENTS FOR T-DXD?

Subgroup

Number of Events   Median PFS, Months (95% CI)

Hazard Ratio (95% CI)T-DXd TPC T-DXd TPC

Tumor location

Primary (n = 196) 96/136 43/60 9.6 (7.1-11.3) 4.2 (1.6-6.4) 0.47 (0.32-0.70)

Metastases (n = 359) 145/235 84/124 10.9 (9.5-12.3) 5.4 (4.3-7.1) 0.50 (0.38-0.66)

Specimen type

Biopsy (n = 448) 189/299 103/149 10.9 (9.6-12.0) 5.3 (4.2-6.9) 0.46 (0.35-0.59)

Excision/resection (n = 108) 53/73 24/35 7.5 (5.7-9.9) 3.0 (1.4-11.0) 0.57 (0.33-1.0)

Median PFS by Tumor Sample Characteristics Among Patients Enrolled in DESTINY-Breast04

PFS, progression-free survival; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
Prat A et al. San Antonio Breast Cancer Symposium 2022; December 5-9, 2022; San Antonio, TX. Poster HER2-18.



HOW TO SELECT HER2-LOW PATIENTS FOR T-DXD?

PFS, progression-free survival; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
Prat A et al. San Antonio Breast Cancer Symposium 2022; December 5-9, 2022; San Antonio, TX. Poster HER2-18.

• For patients enrolled in DESTINY-Breast04, efficacy of T-DXd compared with TPC was consistent 
regardless of tumor sample characteristics

Subgroup

Number of Events    Median PFS, Months (95% CI)

Hazard Ratio (95% CI)T-DXd TPC T-DXd TPC

Collection type

Archival tissue (n = 482) 203/324 109/158 10.3 (8.6-12.0) 5.3 (4.2-7.0) 0.48 (0.37-0.61)

Newly obtained tissue (n = 75) 40/49 18/26 9.7 (5.6-10.9) 4.8 (2.8-6.9) 0.57 (0.30-1.1)

Tumor specimen collection date

2013 and earlier (n = 29) 11/19 9/10 7.0 (2.8-NE) 6.8 (1.4-11.1) 0.78 (0.24-2.54)

2014-2018  (n = 175) 76/126 33/49 11.4 (9.5-15.1) 4.3 (1.6-7.0) 0.44 (0.28-0.70)

2019 or later (n = 310) 137/203 75/107 9.8 (8.4-11.3) 5.1 (4.1-7.1) 0.49 (0.37-0.66)

Missing (n = 43) 19/25 10/18 6.6 (2.8-10.8) 2.8 (1.2-8.3) 0.54 (0.20-1.4)

Median PFS by Tumor Sample Characteristics Among Patients Enrolled in DESTINY-Breast04
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PHASE II DAISY TRIAL: BEST OVERALL RESPONSE ACCORDING TO HER2 
EXPRESSION LEVELS WITH T-DXD IN METASTATIC BC

 Dieras. SABCS 2021. Abstr PD8-02. Trastuzumab deruxtecan PI.
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Do current data justify expanding the role of T-DXd beyond HER2 low?

Progressive disease
Stable disease
Partial response



WHAT’S THE ACTIVITY OF T-DXD AMONG PATIENTS WITH HER2-LOW 
BRAIN METS?

Epaillard N. et al ESMO 22; Perez-Gargia JM et al. SABCS22

DAISY (stable) - ORR 30% (3/10)

DEBBRAH (active) - ORR 50% (6/12)

Waterfall Plots of Best Response Based on Intracranial Lesions in 
HER2-Low Patients With Measurable Lesions



Synthetic Lethality



PARP inhibitors improve PFS in gBRCA+ patients with MBC

Robson M et al. New Engl J Med. 2017;377(6):523-533. Litton JK et al. N Engl J Med. 2018;379(8);753-763.

EMBRACAOlympiAD
ER/PR -: 50%
HR +:      50%

ER/PR -: 45%
HR +:      55%



OlympiAD: Final OS

Robson et al., Annals of Oncology



Schema: Olaparib Expanded<br />

Presented By Nadine Tung at TBD

TNBC:  Germline: 2/27
             Somatic: 8/26



Best Overall Responses: Cohort 1 (Germline)

Presented By Nadine Tung at ASCO 2020



Best Overall Responses: Cohort 2 (Somatic)

Presented By Nadine Tung at ASCO 2020



NRTK FUSIONS



Larotrectinib1

Case of  45 y/o Caucasian female-Deep PR after 3 months

1. Drilon et al NEJM 2018, 2. Singh and Vidal BMJ Case Report 2022

ORR: 80%
PR: 64%
CR: 16%
mPFS: not reached in over 12 mo

(1)

Found in over 90% of secretory breast cancers
0.15% of all breast cancers
87% are basal like phenotype 



TMB MSI-H and dMMR



MSI-H/ dMMR or TMB-H-Tumor Agnostic
Pembrolizumab1 Dostarlimab2

1. Le et al., Science 2017 and 2. Oaknin et al., J Immunother Cancer 2022, 3. Marabelle et al., The Lancet 2020 

dMMR/MSI-H

MMRp/MSS

dMMR

Pembrolizumab3

NO BREAST PATIENTS

TMB-H



dMMR and TMB-H is uncommon in breast Cancer

Le et al., Science 2017 and Carislifesciences.com

TMB-H

dMMR



Biomarkers with Research Implications in TNBC
ADC’s

HER3

TROP

HER4

Immune-Tar
get

CDH6

MRD: Using ctDNA quantification techniques to assist in detection of early treatment failure and whether 
treatment changes can augment disease course



Conclusion
• TNBC remains a large unmet need for effective tolerable therapies
• However few, targeted approaches are available and should be investigated 

when appropriate
• Germline testing should be offered to all (early and or late stage) patients 

with TNBC
• Molecular comprehensive testing should be performed on all mTNBC patients

• Preferable in the 1st line setting

• HER2 low is an important marker/subtype and should be identified in every 
metastatic breast cancer patient 

• Clinical Trials is an important arsenal in the treatment of TNBC at all stage of 
the disease. I encourage practitioners to always seek clinical trial options for 
their TNBC patients.  



Summary Current Therapy mTNBC

First-line MBC Second-line MBC Third-line and beyond MBC

• Pembrolizumab + chemo if PDL1+
• Olaparib/Talazoparib if BRCA + and 

PDL1 –
• Chemotherapy (taxane, xeloda, 

gem/carbo) if BRCA/PDL1-
• Clinical trial

Consider repeat molecular profile through liquid ctDNA on progression

• Olaparib/Talazoparib if BRCA+ 
and PDL1 (+ or -)

• Sacituzumab
• TDxD if HER2 low
• Chemotherapy (microtubulin 

inhibitor, capecitabine, 
gem/carbo)

• Clinical trial

• Sacituzumab (if not in 2nd line)
• TDxD (if HER2 low and not used in 2nd line)
• Chemotherapy
• TDxD- if prior sacituzumab
• Clinical trial
• NTRK Fusion: larotrectinib or entrectinib
• RET fusion: selpercatinib
• MSI-H/dMMR:  pembrolizumab or dostarlimab-gxly
• TMB-H:  pembrolizumab
• Somatic gBRCA 1/2  or PAPLB-2 Mutation  olaparib 

or talazoparib
• BRAF mutation: dabrafenib and trametinib

• Comfort measures

 

Comprehensive profiling



Thank You

• The West Cancer Center and 
Research Institute


