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Outline

ÁOverview of triple negative breast cancer (TNBC)

ÁRole of Immune Checkpoint Inhibitors 

ÁRole of PARP inhibitors

ÁAntibody Drug Conjugates (ADC)

ÁHER2 low BC

ÁOther emerging therapy: AR, AKT inhibitor



Triple Negative Breast Cancer (TNBC)

ÅDefined by lack of ER/PR/HER2 receptors 

Å15 -20% of all invasive breast cancers

ÅMore common in younger women, AA and Hispanic ethnicity

ÅMost common type seen in women with BRCA

ÅSignificantly more aggressive: visceral and brain metastasis

ÅLack of effective therapy

ÅMedium survival in mTNBC:

ÅOS 15-18 month

Å5y OS 12% per SEER database

Hartman AR et al Cancer 2012

Dent R et al Clin Cancer Res 2007

Bianchini et al Nature Review 2016



Adrian Lee SABCS 2019

TNBC Tumor Biology: Molecular Heterogeneity and  Tumor 

Evolution

Marra et al NPJ Breast 2020



Targets for mTNBC Therapy

Vidula JNCCN 2020

HER2-low

PARP inhibitor + ICI



Overview of mTNBC Treatment

ÁNCCN recommends either anthracyclines or taxanes as preferred first-line options for 

patients who did not receive these agents previously

ÁPembrolizumab for PD-L1+TNBC (22C3 Ab) in 1L 

ÁPARP inhibitors for DNA Repair Defect in 2L+ 

ÁTrop-2-targeted ADC, sacituzumab govitecan, is approved 2+L setting

ÁTumor Agnostic approval of pembrolizumab: In patients with high levels of microsatellite 

instability (MSI), deficient mismatch repair (dMMR), or high tumor mutational burden (TMB), 

pembrolizumab is approved as monotherapy



TNBC: more immuno-responsive

Loi. JCO. 2013 

Mittendorf. Cancer Immunol Res. 2014 

Cancer.gov

Tumor Infiltrating Lymphocytes1 PD-L1 Expression2
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IMpassion130: Atezolizumab 1st line TNBC

Schmid P et  ESMO 2018

N=451 each arm

SP142 PD-L1 : 41% PD-L1+ (Ó 1 % IC).



ÅThe primary objective of IMpassion131 was not met: 
addition of atezolizumab to paclitaxel did not 
significantly improve PFS in patients with PD-L1-
positive metastatic TNBC

ÅThere was no evidence of an OS benefit (secondary 
endpoint) with the addition of atezolizumab to 
paclitaxel

ÅPotential reasons for the contrast with the benefit seen 
in IMpassion130 requires further exploration

IMpassion131: Atezolizumab+ Paclitaxel 1st line TNBC

Miles D ESMO 2020



Morpheus TNBC



KEYNOTE-355: Study Design

ÅRandomized, double-blind, multicenter phase III trial
ÅCurrent analysis reports PFS by CT regimen and key secondary endpoints

ÅPrimary endpoints: PFS and OS (in PD-[м /t{ җ млΣ t5-[м /t{ җ мΣ ŀƴŘ L¢¢ύ

ÅSecondary endpoints: ORR, DoR, DCR, safety

Rugo. SABCS 2020. Abstr GS3-01.

Adult patients with previously 
untreated locally recurrent 

inoperable or metastatic TNBC; 
completed curative intent 
ǘƘŜǊŀǇȅ җ с Ƴƻǎ ōŜŦƻǊŜ ŦƛǊǎǘ 
recurrence; ECOG PS 0/1; 

no active CNS mets
(N = 847)

Until PD, toxicity, or 
completion of 35 

cycles of 
pembrolizumab/ 

placebo

Pembrolizumab 200 mg IV Q3W + CT*
(n = 566)

Placebo + CT*
(n = 281)

ϝLƴǾŜǎǘƛƎŀǘƻǊΩǎ ŎƘƻƛŎŜ ƻŦ /¢ ǿŀǎ ǇŜǊƳƛǘǘŜŘΥ nab-paclitaxel 100 mg/m2 IV on Days 1, 8, 15 of 28-day 
cycle; paclitaxel 90 mg/m2 IV on Days 1, 8, 15 of 28-day cycle; or gemcitabine 1000 mg/m2 + 
carboplatin AUC 2 on Days 1, 8 of 21-day cycle

Stratified by CT (taxane vs gemcitabine/carboplatin); PD-L1 tumor expression 
(CPS > 1 vs < 1); previous Tx with same class of CT for EBC (yes vs no)



KEYNOTE-355: Pembrolizumab in 1st Line metastatic TNBC:

ÅFirst-line pembrolizumab + CT improved PFS in patients with PD-[м ǇƻǎƛǘƛǾŜ ό/t{ җ млύ ƳŜǘŀǎǘŀǘƛŎ 
TNBC: 9.7 vs 5.6 mo in PD-L1>10% goup

ÅOS update : Pembroplus chemo significantly prolonged OS and PFS in patients with PD-L1ςpositive 
ό/t{ җмлύ ƳŜǘŀǎǘŀǘƛŎ ¢b./

ÅMedian OS with PD-[м /t{ җмлΥ 23.0 mo vs 16.1 mo without pembrolizumab

ÅMedian PFS with PD-[м /t{ җмлΥ 9.7 mo vs 5.6 mo without pembrolizumab

Rugo ESMO 2021



PARP Inhibitors May Activate Immune Responses 

ÅPARP inhibitors may activate the cGAS/STING 
(stimulator of interferon genes) pathway

Å pᴻroinflammatory cytokines

Å Aᴻg presentation

Å PᴻD-L1 expression

ÅPARPi + ICI synergistic

Huang J et al. BiochemBiophysRes Commun2015
Jiao S et al.  ClinCancer Res 2017 
Sato H et al. Nat Commun2017
PantelidouC et al. Cancer Discov2019
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Combination of PARPi and Immune Checkpoint 

inhibitor

DomchekSM et al Lancet 2020
Vinayak et al JAMA Oncology 2019


