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§ To understand the biology of triple-negative breast cancer (TNBC) 
and unique features of systemic treatment in early- and late-stage 
disease

§ To summarize clinical trial results for novel agents including IO in 
neoadjuvant and metastatic setting



¡Estrogen receptor (ER) negative (< 1% cells positive)
¡ Progesterone receptor (PR) negative (< 1% cells positive)
¡Negative HER2 over-expression (IHC 0-1+ or FISH ratio < 2)

¡ER + 65-80%
¡HER2 + 25%
¡Triple-negative 10-20%

Perou CM et al Nature 2000, Bauer KR Cancer 2007, ER/PR ASCO-CAP guidelines 2010, HER2 
ASCO-CAP guidelines 2013



None of this heterogeneity is as yet actionable, except for 
BRCA mutation



TNBC Clinical Characteristics

§ Aggressive, early recurrences (within 5 years), increased risk of 
brain metastases

§ More likely in young women (~20%) and in African and African-
American women (3-fold)

§ Higher likelihood of BRCA1 mutations
§ Increased use of neoadjuvant chemotherapy (with IO); adjuvant 

capecitabine
§ PARPi for BRCA/PALB2; chemo/IO for PDL-1+; ADCs (Sacituzumab; 

T-DXd)



Increased early risk of recurrence in TNBC compared to 
other subtypes

Dent R et al. Clin Cancer Res 2007;13:4429-4434

©2007 by American Association for Cancer Research

Patients treated at the HBBC in Toronto, ON, Canada
From 1987-1997
Database review



• Incidence of BRCA1/2 mutations in TNBC 11-37% compared to 
1-7% in all patients with breast cancer
• NCCN guidelines 
• Early stage TNBC any age – BRCA testing
• High risk disease to guide adjuvant rx with Olaparib
• Metastatic breast cancer

• ASCO-CAP guidelines changed in 2010 defining ER/PR negative 
as < 1% positive (previously low-positive 1-9% was negative)
• ER/PR low positive breast cancer may have similar risk of BRCA 

mutation as ER/PR negative (MDACC, Sanford et al. Cancer 
2015)



Neoadjuvant and Adjuvant Therapy



•When to give chemo (NCCN guidelines):
¡Tumor > 1 cm or node + - Chemotherapy is recommended
¡Tumor 0.6cm – 1.0 cm, pN1mi –Chemotherapy should be considered
¡Tumor <0.6 cm, pN0 – chemotherapy may be given in selected cases

•Preoperative (neoadjuvant) v. adjuvant chemotherapy
¡T2+ tumor (> 2 cm) or node + preoperative is favored
¡Chemotherapy before or after surgery results in equivalent long-term 

outcomes for an individual regimen in breast cancer.

(Citron et al. Intergroup C9741 CALGB 9741. JCO 2003, Jones et al. TC v. AC  US Oncology 9735, JCO 2009)



• Must use:
• Inoperable tumors (including inflammatory, matted nodes, N3, T4, etc) M0
• Operable large primary tumor relative to breast – pt desires breast conservation

• Recommended to consider:
• Node-positive possibility to become node-negative with preop systemic therapy
• T2+ or node-positive: eligible for IO therapy

• Benefits:
• Facilitates breast conservation, render inoperable operable
• IO therapy only approved in the neoadjuvant setting
• Prognostic information in TNBC (and HER2+) based on pCR v. residual disease
• Allow tailoring adjuvant therapy (TNBC and HER2+) if no pCR
• Allows time for genetic testing, plan reconstruction
• Allow SLNBx if positive axilla cleared with preop therapy



Low stage (T1a/b N0) Consider TC regimen

T1c N0 TC regimen; probably not anthracycline 
except for selected cases

Prefer preop; if postop, then AC-T regimen

CURRENT MANAGEMENT APPROACH for TNBC: Adjuvant

T2 N0 AC-T regimen if adjuvant; strongly consider preop

Higher stage

Olaparib if BRCAm

Olaparib if BRCAm



• High risk node-negative or 
node-positive

• HER2-negative breast 
cancer

• Randomized to TC x 6 v. 
TaxAC

• Primary endpoint: iDFS
• Designed to prove 

noninferiority of TC x 6 
compared to TaxAC

• 4-year iDFS improved with 
TaxAC

• OS data immature
• No BRCA reported



• In subset analysis, more benefit from TaxAC in patients with TNBC compared to 
HR + and in node-positive compared to node-negative

• Absolute benefit 2.5% in node-negative TNBC and  -2.7 in node-negative HR+

• Risk of anthracycline-induced cardiomyopathy – Symptomatic heart failure in 1-
2% of patients treated with a cumulative doxorubicin dose 240-360 mg/m2. AC = 
60 mg/m2 each dose x 4 = 240 mg/m2.  Also rarely secondary leukemia (5 cases 
TaxAC v. O TC.

• Risk factors for anthracycline-induced cardiotoxicity include cumulative dose, 
age, preexisting cardiac risk factors, radiation, other cardiotoxic agents

Hershman et al Oncology 2009-Anthracycline-induced cardiomyopathy



TCb/pembro à AC/pembro

Controversies:
No data for use of this regimen in the adjuvant setting
Should T2N0 be included?  Do they have a high enough risk to warrant toxicity?
Is carboplatin required?  Can other regimens be used with IO therapy?
Is the adjuvant pembrolizumab needed for those who achieved pCR?

Stage II/III; no contraindications

CURRENT MANAGEMENT APPROACH for TNBC: Preoperative

Post-surgical systemic therapy following preop therapy for TNBC



Pembrolizumab to complete a year

Controversies:
No data for combined use of these agents in the adjuvant setting
Is pembrolizumab needed for those who achieved pCR?

If IO given preop

Post-surgical systemic therapy following preop therapy for TNBC

Capecitabine for 8 cycles If > ypT1 or N1

If BRCAm and > ypT1 or N1 Olaparib for a year







• The addition of pembrolizumab to platinum-containing neoadjuvant 
chemotherapy improves pCR and EFS in patients with TNBC regardless of PD-L1 
status.

• FDA Approval was granted July 27, 2021

• The safety profile was consistent with known profiles of individual agents

• Future trials will likely evaluate de-escalation strategies for patients with T2N0 
disease similar to trials in HER2+ breast cancer



• Retrospective multicenter review 111 TNBC patients

¡14 % presented with de novo metastatic disease
¡Median distant disease-free interval 18 mos
¡Median survival 13.3 mos (up to 19 mos in some trials)
¡First line therapy 11.9 weeks 
¡Second line therapy 9 weeks 
¡Third-line therapy 4 weeks
¡ Only 50 % received 3rd line therapy

Kassam et al Clinical Breast Cancer 2009



Taxane or capecitabine

PDL-1 status

TDXd

BRCAmHer 2 IHC status

CURRENT MANAGEMENT APPROACH for TNBC: Metastatic

Chemo/pembro

negpos

IHC 01-2+/FISH neg

PARPiSacituzumab
govitecan

Sacituzumab
Govitecan

Controversies:
• Will IO therapy be useful if received IO therapy in the neoadjuvant setting?
• Will IO therapy be at all useful in later line therapy?
• For TNBC Her2 1-2+/F-, should SG or TDXd be first?  Since both have topo I 

inhibitor, they will have some cross-resistance.  Will TROP2 become a 
biomarker of importance?

Later regimens
Single agent chemotherapy: Eribulin, etc
Targeted approaches: MSI-H, TMB-H, Her2m, AKT1m, NTRK fusion, other mutations





Rugo et al, SABCS 2020, Cortes et al, ASCO 2020

KEYNOTE-355 Baseline Characteristics



KEYNOTE-355 Progression-free survival

Cortes et al, Lancet 2020

Pembro + Chemo PBO + Chemo

Median PFS, mos 9.7 5.6 

HR = 0.65 (95% CI, 0.49-0.86)
P = 0.0012

1-yr rate of PFS 39.1% 23.0% 

CPS > 10



mOS pembrolizumab plus chemotherapy versus placebo plus chemotherapy
(23.0 months versus 16.1 months, respectively) at a median
follow-up of 44.1 months in PD-L1-positive CPS > 10 (HR 0.73; 95%
confidence interval 0.55–0.95; p=0.0093)



KEYNOTE-355 ORR by Chemo Partner

Rugo et al, SABCS 2020

*Trial was not powered to compared chemotherapy groups



• Pembro + chemo significantly improves PFS and OS in first-line met 
TNBC PD-L1-positive (CPS > 10)
• Magnitude of benefit greater for OS compared to PFS (as can be seen 

for IO)
• Benefit of pembro present in all chemo arms
• Granted accelerated FDA-approval 11/2020 for this indication







SG: ASCENT trial



Sacituzumab govitecan Indications and key findings

• TNBC: ASCENT trial Bardia NEJM 
2021
• Eligibility:  relapsed/refractory 

metastatic or unresectable/locally 
advanced TNBC, ≥2 prior lines, 
prior taxane (in any setting)

• FDA approved indication:  
Metastatic TNBC, ≥2 prior lines, at 
least one of which was for 
metastatic disease

• Key findings:  Improved PFS and OS 
with sacituzumab compared to 
standard chemotherapy

• ER+: TROPiCS-02 Rugo ASCO 2022
• Eligibility:  HR+/HER2- metastatic 

or locally recurrent inoperable 
disease that progressed after ≥ 1 
endocrine therapy, taxane and 
CDK46i in any setting, ≥2 and ≤4 
prior lines

• Key finding: Improved PFS with 
sacituzumab compared to standard 
chemotherapy. OS not reported.

TROPiCS-02 Rugo 
ASCO 2022

ASCENT trial Bardia NEJM 2021

OS

PFS





• Sacituzumab govitecan compared to single-agent TPC 
resulted in superior ORR, PFS and OS
• Neutropenia was common and g-csf administered to ~50% 

of patients.  Discontinuation for Aes was uncommon
• ASCENT confirmed Phase II trial and FDA full approval met 

TNBC with at least 2 prior systemic therapies (at least one 
line in metastatic setting).
•Many ongoing studies in TNBC fist line, adjuvant, ER+ and 

other epithelial tumors



Trastuzumab deruxtecan (T-DXd) 
vs treatment of physician’s choice in patients with 

HER2-low unresectable and/or metastatic breast cancer: 
Results of DESTINY-Breast04, a randomized, phase 3 study

Shanu Modi Memorial Sloan Kettering Cancer Center, Memorial Hospital, New York, NY, USA

June 5, 2022

Additional authors: William Jacot, Toshinari Yamashita, Joo Hyuk Sohn, Maria Vidal, Eriko Tokunaga, Junji Tsurutani, Naoto Ueno, 
Yee Soo Chae, Keun Seok Lee, Naoki Niikura, Yeon Hee Park, Xiaojia Wang, Binghe Xu, Dhiraj Gambhire, Lotus Yung, Gerold 
Meinhardt, Yibin Wang, Nadia Harbeck, David Cameron

Shanu Modi, MD

On behalf of the DESTINY-Breast04 investigators

DESTINY-Breast04

LBA-3



DESTINY-Breast04

Shanu Modi, MD 34

An open-label, multicenter study (NCT03734029) 

ASCO/CAP, American Society of Clinical Oncology/College of American Pathologists; BICR, blinded independent central review; CDK, cyclin-dependent kinase; DOR, duration of response; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IHC, 
immunohistochemistry; ISH, in situ hybridization; mBC, metastatic breast cancer; OS, overall survival; PFS, progression-free survival; Q3W, every 3 weeks; R, randomization; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
aIf patients had HR+ mBC, prior endocrine therapy was required. bOther secondary endpoints included ORR (BICR and investigator), DOR (BICR), PFS (investigator), and safety; efficacy in the HR− cohort was an exploratory endpoint. cTPC was administered accordingly to the 
label. dPerformed on adequate archived or recent tumor biopsy per ASCO/CAP guidelines using the VENTANA HER2/neu (4B5) investigational use only [IUO] Assay system. 

DESTINY-Breast04: First Randomized Phase 3 Study of T-DXd for 
HER2-low mBC

Stratification factors
• Centrally assessed HER2 statusd (IHC 1+ vs IHC 2+/ISH−)
• 1 versus 2 prior lines of chemotherapy 
• HR+ (with vs without prior treatment with CDK4/6 inhibitor) versus HR−

Primary endpoint
• PFS by BICR (HR+) 

Key secondary 
endpointsb

• PFS by BICR (all patients) 
• OS (HR+ and all patients)

R
2:1

Patientsa

• HER2-low (IHC 1+ vs IHC 
2+/ISH−), unresectable, 
and/or mBC treated with 1-2 
prior lines of chemotherapy 
in the metastatic setting

• HR+ disease considered 
endocrine refractory

T-DXd 

5.4 mg/kg Q3W
(n = 373)

TPC 
Capecitabine, eribulin, 

gemcitabine, 
paclitaxel, nab-

paclitaxelc

(n = 184)

HR+ ≈ 480
HR− ≈ 60

Hierarchical testing



DESTINY-Breast04

Hormone receptor–positive All patients
T-DXd

(n = 331)
TPC

(n = 163)
T-DXd

(n = 373)
TPC

(n = 184)
Age, median (range), years 57 (32-80) 56 (28-80) 58 (32-80) 56 (28-80)
Female, n (%) 329 (99) 163 (100) 371 (99) 184 (100)
Region, n (%)

Europe + Israel 149 (45) 73 (45) 166 (45) 85 (46)
Asia 128 (39) 60 (37) 147 (39) 66 (36)
North America 54 (16) 30 (18) 60 (16) 33 (18)

HER2 status (IHC), n (%)
1+ 193 (58) 95 (58) 215 (58) 106 (58)
2+/ISH− 138 (42) 68 (42) 158 (42) 78 (42)

ECOG performance status, %
0 187 (56) 95 (58) 200 (54) 105 (57)
1 144 (44) 68 (42) 173 (46) 79 (43)

Hormone receptor,a n (%)
Positive 328 (99) 162 (99) 333 (89) 166 (90)
Negative 3 (1) 1 (1) 40 (11) 18 (10)

Brain metastases at baseline, n (%) 18 (5) 7 (4) 24 (6) 8 (4)
Liver metastases at baseline, n (%) 247 (75) 116 (71) 266 (71) 123 (67)
Lung metastases at baseline, n (%) 98 (30) 58 (36) 120 (32) 63 (34)

Shanu Modi, MD 35

ECOG, Eastern Cooperative Oncology Group; HER2, human epidermal growth factor receptor 2; IHC, immunohistochemistry; ISH, in situ hybridization; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
aHormone receptor status is based on data collected using the interactive web/voice response system at the time of randomization, which includes misstratified patients.

Baseline Characteristics

TNBC: 45 on T-DXd and 22 on TPC



DESTINY-Breast04

Shanu Modi, MD 36

PFS by blinded independent central review. 
HR, hormone receptor; mPFS, median progression-free survival; PFS, progression-free survival; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
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DESTINY-Breast04

Shanu Modi, MD 37

HR, hormone receptor; mOS, median overall survival; OS, overall survival; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
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DESTINY-Breast04

Shanu Modi, MD 38

HR, hormone receptor; mOS, median overall survival; mPFS, median progression-free survival; OS, overall survival; PFS, progression-free survival; T-DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice.
For efficacy in the hormone receptor–negative cohort, hormone receptor status is based on data from the electronic data capture corrected for misstratification.

PFS and OS in TNBC (Exploratory Endpoints)
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DESTINY-Breast04
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CDK4/6i, cyclin-dependent kinase 4/6 inhibitors; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; IHC, immunohistochemistry; ISH, in situ hybridization; mBC, metastatic breast cancer; OS, overall survival; PFS, progression-free survival; T-
DXd, trastuzumab deruxtecan; TPC, treatment of physician’s choice. 

DESTINY-Breast04 establishes T-DXd as the new standard of care in 
HER2-low, HR+/HR− mBC
• T-DXd is the first HER2-targeted therapy to 

demonstrate unprecedented statistically 
significant and clinically meaningful improvement 
in PFS and OS versus TPC

• Similar magnitude of benefit across all subgroups, 
including HER2 IHC status and prior CDK4/6i use

• Safety is consistent with the known safety profile 
and showed an overall positive benefit-risk

• DESTINY-Breast04 establishes HER2-low (IHC 
1+, IHC 2+/ISH−) mBC as a new targetable 
patient population, with T-DXd as a new standard 
of care

Hazard ratio: 0.50, P < 0.0001

Progression-Free Survival

Hazard ratio: 0.64, P = 0.001

Overall Survival 
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Efficacy in All Patients 
(HR+ and HR−)



DESTINY-Breast04

Take Home: Trastuzumab deruxtecan in “Her2 low” MBC

• Practice changing:  Trial has established the clinical utility of T-DXd in 
previously treated (at least one prior line of chemotherapy (as well as prior 
ET for HR+)) MBC that is Her2 1+ or Her2 2+/ISH neg

• mPFS increased from 5.1m with TPC to 9.9m with T-DXd (HR 0.50)
• mOS also improved:  16.8m with TPC to 23.4m with T-DXd (HR 0.64)

• Primary endpoint was mPFS in ER+/Her2 low: limited #s of TNBC (although 
similar results)
• Interstitial pneumonitis can be lethal (must monitor)
• “Her2 low” is heterogeneous and not a distinct subset
• Part of the effectiveness is the lack of prior exposure to topo I inhibitors –

how this will interact with Sacituzumab govitecan is unknown



¡TNBC remains an aggressive breast cancer subtype although 
outcomes are improving likely related to use of neoadj chemo, 
strategies to escalate therapy and new agents. 

¡Pembrolizumab + chemotherapy in PD-L1-positive.  Remember 
to use the appropriate PD-L1-assay.

¡Sacituzumab govitecan prolongs survival in previously treated 
patients.

¡Fam-trastuzumab deruxtecan prolongs survival in previously 
treated patients, although sample size for TNBC small.

¡Continues to be a need for biomarker selection strategies, 
novel agents and combinations.



QUESTIONS?


