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• About 15-20 percent of breast cancers are triple negative (diagnosis of exclusion)
• These tumors tend to occur more often in younger women and African-American, 

Hispanic heritage
• High proportion of BRCA1-related breast cancers are both triple negative and basal-

like

Triple negative Breast Cancer

No ER

No PgR
No HER2



TNBC & Basal-Like Breast Cancer

Claudin low, or 
basal like

"Triple negative breast cancer" 

ER -
PR -
HER2 -

PAM50TNBC
&

Basal-like
80% of TNBC

gBRCA 
mutation



Triple Negative Breast Cancer
Heterogenous basket of tumors that lack ER, PR, HER2

Bianchini et al. 2016



Basal-like 1: cell cycle,  
DNA repair and 
proliferation genes

Basal-like 2: Growth factor
signaling (EGFR, MET, Wnt,
IGF1R) 

IM: immune cell
processes (medullary 
breast cancer)

M: Cell motility and 
differentiation, EMT
processes

MSL: similar to M but
growth factor signaling, low
levels of proliferation genes
(metaplastic cancers)

LAR: Androgen receptor 
and downstream genes, 
luminal features

A lot of heterogeneity…

Lehmann et al. J Clin Invest 2011



METASTATIC DISEASE



TNBC- Chemotherapy

• Taxanes
– Paclitaxel, Docetaxel, nab-paclitaxel

• Anthacyclines
– Liposomal Doxorubicin, AC

• Ixabepilone (+/- capecitabine)
• Eribulin
• Platinums (Gem+carbo)



TNBC-Other agents

• Immunotherapy
– Atezolizumab
– Pembrolizumab

• PARPi
– Olaparib
– Talazoparib

• ADG
– Sacituzumab Govotecan
– Trastuzumab Deruxtecan



TNBC-Other agents: Specific subpopulations

• Immunotherapy
– Atezolizumab
– Pembrolizumab 

• PARPi
– Olaparib
– Talazoparib

• ADG
– Sacituzumab Govotecan
– Trastuzumab Deruxtecan

PDL-1 +

BRCA 1,2  mutations

Her2-Low



IMMUNOTHERAPY-PDL1



Mutational Load

Lawrence MS et al.  Nature 2013;499:214-218



PD-L1 in TNBC

Mittendorf EA, et al. Cancer Immunol Res, 2014;2:361-370

TNBC
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Non-TNBC
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Prognostic Value of TIL
All Patients ER+/HER2-

HER2+ TNBC

Loi S, et al. J Clin Onc 2013; 31:860-867



Schmid P, et al. NEJM 2018;379:2108-2121

IMpassion 130



Primary PFS Analysis: ITT Population

NE, not estimable. Data cutoff: 17 April 2018. Median PFS durations (and 95% CI) 
are indicated on the plot. Median follow-up (ITT): 12.9 months.
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Stratified HR = 0.80
(95% CI: 0.69, 0.92)

P = 0.0025

Schmid P, et al. NEJM 2018;379:2108-2121
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P < 0.0001
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Primary PFS Analysis: PD-L1+ 
Population

Schmid P, et al. NEJM 2018;379:2108-2121

FDA approves atezolizumab + 
nab-paclitaxel for patients with 

PD-L1 IC+ mTNBC



KEYNOTE-355 Study Design (NCT02819518) 

Cortes J et al,  Lancet 2020



Progression-Free Survival: ITT

Cortes J et al,  Lancet 2020



Progression-Free Survival: PD-L1 CPS ≥10

Cortes J et al,  Lancet 2020





Immune-Mediated AEs<br />

Cortes J et al,  Lancet 2020





How to integrate?

T-DXD



EARLY STAGE DISEASE



The Neoadjuvant Model

• Modify regimens to increase pCR rates
–Platinums in TNBC 
–Immunotherapy

• Focus on patients with residual disease
–Highest risk
–Opportunity to improve their outcomes
Majority of patients with TNBC should get NST

KEYNOTE-522: Study Design

§ Primary endpoints: pCR (ypT0/Tis ypN0) by local 
review, EFS by local review

Patients aged ≥18 yr with 
newly diagnosed T1cN1-2 or 

T2-4N0-2 TNBC; 
ECOG PS 0/1; tissue sample 
available for PD-L1 testing

(N = 1174)

Carboplatin* + 
Paclitaxel†

Placebo 
(n = 390)

Pembrolizumab 200 mg Q3W 
(n = 784)

Doxo‡/Epirubicin¶ + 
Cyclophosphamide§

Carboplatin* + 
Paclitaxel†

Doxo‡/Epirubicin¶ + 
Cyclophosphamide§

Pembrolizumab 200 mg Q3W

Placebo

Neoadjuvant Phase Adjuvant Phase
Cycles 1-4, 12 wk Cycles 5-8, 12 wk Cycles 1-9, 27 wk

2:1

Stratification by 
nodal status, tumor size, 

carboplatin schedule

Surgery 

Schmid. NEJM. 2020;382:810.

§ Secondary endpoints: pCR (ypT0 ypN0 and ypT0/Tis), 
OS, EFS, AE

§ Exploratory endpoints: RCB, pCR by subgroups, 
EFS by pCR

*AUC 5 Q3W or AUC 1.5 QW. †80 mg/m2 QW. ‡60 
mg/m2 Q3W. ¶90 mg/m2 Q3W. §600 mg/m2 Q3W.



KEYNOTE-522: pCR at IA1

Schmid. NEJM. 2020;382:810.

Primary Endpoint: ypT0/Tis ypN0 
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RFS and RBC according to tumor subtype

TNBC HR+ and HER2- All HER2+ 

Symmans et al, JCO 2017



KEYNOTE-522: pCR at IA1

Schmid. NEJM. 2020;382:810.
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KEYNOTE-522: EFS at IA4

Schmid. NEJM. 2022;386:556.

Events, % HR (95% CI)
Pembro + chemo 15.7 0.63 

(0.48-0.82; 
P <.001*)

Placebo + chemo 23.8

Median follow-up: 39.1 mo
(data cutoff: March 23, 2021)
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KEYNOTE-522: EFS by pCR

pCR Yes
HR: 0.73 (95% CI: 0.39-1.36)

pCR No
HR: 0.70 (95% CI: 0.52-0.95)

Mo
Schmid. NEJM. 2022;386:556.
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Schmid. ESMO 2021. Abstr VP7_2021.
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All Treatment 
Related, %

Pembro + Chemo
(n = 783)

Placebo + Chemo
(n = 389)

Any grade 98.9 99.7

Grade 3-5 77.1 73.3

Led to death 0.5* 0.3†

Led to d/c of any drug 27.7 14.1

1 death each due to *sepsis and multiple organ dysfunction syndrome; 
pneumonitis; pulmonary embolism; autoimmune encephalitis; †septic shock.

KEYNOTE-522: Treatment-Related Adverse Events

Treatment-Related AEs With Incidence ≥20%
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KEYNOTE-522: Immune-Related Adverse Events

Schmid. ESMO 2021. Abstr VP7_2021.

All Treatment 
Related, %

Pembro + Chemo
(n = 783)

Placebo + Chemo
(n = 389)

Any grade 43.6 21.9

Grade 3-5 14.9 2.1

Led to death 0.3 0

Led to d/c of any drug 10.9 2.6
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KEYNOTE-522: EFS by pCR

pCR Yes
HR: 0.73 (95% CI: 0.39-1.36)

pCR No
HR: 0.70 (95% CI: 0.52-0.95)

Mo
Schmid. NEJM. 2022;386:556.
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Forgo adjuvant pembro?
Briefer neoadjuvant IO exposure?

Neoadjuvant chemo alone?
Chemo optimization? 

Biologic combinations?

Need for upfront pCR predictors! 



KEYNOTE-522: EFS by pCR
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No. Patients OS benefit in TNBC HR (95% CI) P Value
Overall 3854 0.828 (0.720-0.952) .008
Capecitabine add
All 7 studies 2953 0778 (0.657-0.921) .004
GeparQuattro 345 1.005 (0.648-1.558) .981
ICE 137 (blinded)
FinXX 202 0.546 (0.309-0.964) .037
USON 01062 785 0.672 (0.446-1.013) .058
NSABP B-40 312 0.968 (0.608-1.542) .892
CreateX 296 0.493 (0.291-0.837) .009
CIBOMA/2004-01 876 0.922 (0.665-1.278) .625

How Do We Reconcile With SOC Capecitabine?
Meta-analysis of 12 RCTs (N = 15,457): OS in Patients With TNBC 

van Mackelenbergh. SABCS 2019. Abstr GS1-07.

OS better with 
capecitabine

OS better without 
capecitabine

HR
0.3 0.5 1.5 2.01 1.20.8
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Adjuvant capecitabine not permitted on KEYNOTE-522
Concurrent with IO?



First-line/Second-line Pembrolizumab With Paclitaxel or 
Capecitabine in mTNBC

Page. ASCO 2019. Abstr 1015.

OS Estimate by Arm (n = 29) PFS Estimate by Arm (n = 29)
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Wk 12 ORR: 43% with pembro + cape
Coadministration was safe

Coadministration of adjuvant pembro/cape may be reasonable in 
selected high-risk patients with residual TNBC after NAC
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How to integrate?

• Neadjuvant therapy
– Node Negative: AC-taxol
– Node Positive: KN-522
– Limited PS: Evaluate carbo

• Adjuvant therapy
– PCR: Observation vs pembro if KN-522
– no PCR:

• Capecitabine
• Pembro
• Capecitabine + Pembro?
• BRCA+

– Olaparib
– Olaparib + Pembro?



What to Give in the Adjuvant Setting Now for High-Risk 
Early Breast Cancer?

In my opinion only, because we do not have all the data needed:

§ HR+ gBRCAwt
‒ Tamoxifen or AI ± ovarian suppression 

and abemaciclib 

§ HR+ gBRCAm
‒ Tamoxifen or AI ± ovarian suppression 

and olaparib

Consider starting ET + abemaciclib after 
olaparib completed?

§ TNBCg BRCAwt
‒ Capecitabine

‒ Continue the adjuvant immunotherapy

§ TNBC gBRCAm
‒ Olaparib ± continued immunotherapy

§ Waiting on SWOG 1418 to give more 
information on the benefit of adjuvant 
immunotherapy



Take home messages

• Early resistance, early recurrence and death
• New therapies are improving outcomes, but better 

therapies are needed
• Immunotherapy is now part of the treatment of patients 

with TNBC
• Take advantage of heterogeneity/Biomarkers
• Early-stage patients:Majority need to be treated with NST
– Target those with residual disease
– De-escalation



Gracias


