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Introduction

Clinical development of immunotherapy = most advanced in TNBC

TNBC Basal-like

Genomic instability

DNA repair alterations

Higher TMB

Higher rate of neoantigens

Immune activated subtypes
Basal-like 1

Basal-like 2

Immuno-modulatory
Mesenchymal

Mesenchymal stem-like

Luminal androgen receptor

Budczies et al, 2015, J Pathol Clin Res.

Perou et al, 2000, Nature

Lheman, 2011, J Clin Invest.

Bustein et al, 2015, Clin Cancer Res



Introduction

Clinical development of immunotherapy = most advanced in TNBC

Higher TILs… Higher PD-L1 expression…
Associated with

- Higher pCR

- More favorable outcome

after conventional treatment

Savas, 2015, Nat Rev Clin Oncol Mittendorf, et al, 2014, Cancer Immunol Res

Loi et al,  2013, J Clin Oncol

Sabatier et al, 2015, Oncotarget

Denkert al, 2018, Lancet Oncol



ADVANCED BREAST CANCER



Immunotherapy in advanced TNBC
single-agent, non comparative studies 

Anti-PD1/PDL1 RR % % PDL1+ RR% 

(in PDL1+)

Pembrolizumab

Keynote 12

Keynote 086 A – 2d and +line

Keynote 086 B – first line

18.5

5.3

21.4

100

61.8

100

18.51

5.72

21.42

Atezolizumab

All 

1st line

2nd and + line

10

24

6

80 123

24

Avelumab

1st and + line 5.2 18 224

- No new safety signal

- Detectable but moderate anti-tumor activity as single agent

- Higher in First-line, PD-L1 +

1- Nanda et al, 2016, J Clin Oncol

PDL1+: stroma or >1% tumor cells -22C3

2- Adams et al, 2019, Ann Oncol

CPS >1% ratio tumor, Ly, Ma/ tumor cells -22C3 

3- Emens et al, 2019, JAMA Oncol

PDL1+ >1% IC – SP142

4- Dirix et al, 2017, Breast Cancer Res Treat

PDL1+ >10 IC – 73-10



Immunotherapy in advanced TNBC
single-agent, phase III randomized study

KEYNOTE-119 Study Design 

Pembrolizumab

200 mg Q3W 

up to 35 cycles

Investigator choicea of:

• Capecitabine

• Eribulin

• Gemcitabine

• Vinorelbine

Follow-up for safety 

(≤90 days)

Follow-up for survival 

(every 3 months)

Patients

• Recurrent mTNBC

• 1 or 2 prior systemic treatments for 

mTNBC

• Documented disease progression

on/after most recent therapy

• Previous treatment with an 

anthracycline and/or a taxane in the 

neoadjuvant/adjuvant or metastatic 

setting

• ECOG PS 0-1

R
a

n
d

o
m

iz
e

 

1
:1

N
 =

 6
0

0

Stratification by:

• PD-L1 tumor status (CPS ≥1 vs CPS <1)

• Prior neoadjuvant/adjuvant therapy vs 

de novo metastatic disease at initial diagnosis

Primary

• OS in patients with PD-L1 positive tumors (CPS ≥10)

• OS in patients with PD-L1 positive tumors (CPS ≥1)

• OS in all patients

Winer et al, 2021, Lancet Oncol



Immunotherapy in advanced TNBC
single-agent, phase III randomized study

KEYNOTE-119 Study Winer et al, 2021, Lancet Oncol

No new safety signal

Negative study…

No survival gain in pre-specified 

subgroups…

A trend  in exploratory CPS > 20 

subgroup?



Immunotherapy in advanced TNBC
Combination with chemo

Salas-Benito D et al. Cancer Discov 2021 Promising results in uncontrolled studies

Favorable safety profile Adams et al, 2018



Immunotherapy in advanced TNBC
Combination, phase III randomized studies

IMpassion 130 Study 



Immunotherapy in advanced TNBC
Combination, phase III randomized studies

IMpassion 130 Study 

Significant increase in ORR

58% vs 42%, p=0.002

Schmid, 2018

A modest but significant increase in PFS, higher in PD-L1+ subgroup

No unexpected adverse events

PD-L1 IHC= SP142 Ventana



Immunotherapy in advanced TNBC
Combination, phase III randomized studies

IMpassion 130 Study 

No significant impact on OS in ITT pop but….

Exploratory analysis 

…a clinically significant numerical advantage in PD-L1+

(+7.5 months)

Accelerated FDA-approval on March  2019

EMA-approved

Emens, 2021



Immunotherapy in advanced TNBC
Combination, phase III randomized studies

IMpassion 131 Study 

Miles, 2021



Immunotherapy in advanced TNBC
Combination, phase III randomized studies

IMpassion 131 Study 

Miles, 2021

No significant impact on PFS and OS in 

PD-L1+ patients

Genentech voluntarily withdrawal Sept. 2021



Immunotherapy in advanced TNBC
Combination, phase III randomized studies

Cortes, 2020

Rugo, 2021

KEYNOTE-355 Study  

Taxanes (nab-P, paclitaxel)

Carbo-gem

PD-L1= 22C3 (CPS)



Immunotherapy in advanced TNBC
Combination, phase III randomized studies

KEYNOTE-355 Study  
Cortes, 2020

Rugo, 2021

FDA- and EMA-approved

No new safety signal



Immunotherapy in advanced TNBC
Combination, phase III randomized studies

Cortes, 2020

Rugo, 2021

KEYNOTE-355 Study  



Immunotherapy in advanced TNBC
Combination, phase III randomized studies

Cortes, 2020

Rugo, 2021

KEYNOTE-355 Study  

Benefit higher in

- Taxanes-treated 

(pacli or Nab-P)

- No previous CT (adj/neoadj)

- De novo or DFI > 12 mos



EARLY BREAST CANCER



Immunotherapy in early stage BC Loiibl et al,  

2019, 2021

• Non significant increase in pCR with Durv.

• Increase higher in “window” pop. ? 

No platin

Durv. Only in neoadjuvantphase



Immunotherapy in early stage BC Loiibl et al,  

2019, 2021

Durvalumab increases survival outcome



Immunotherapy in early stage BC Schmid et al, 2020



Schmid et al, 2020
Immunotherapy in early stage BC

KEYNOTE-522



Immunotherapy in early stage BC Schmid et al, 2020

• In all subgroups…

• Distant DFS =+6,3% at 3 ys (HR=0,61) 

• Trend in OS …



Immunotherapy in early stage BC Schmid et al, 2020

Very good outcome for pCR patients 

(with and withpout pembro)

Who are the pCR with chemo only ?

Role of adjuvant pembro here ?

Significant survival impact of pembro in  

patients with no pCR

Still a place for improvig outcome…



Immunotherapy in early stage BC
Mittendorf et al, 2020, Lancet

No platin



Immunotherapy in early stage BC
Mittendorf et al, 2020, Lancet

57,6%

41,1%

ITT

D=16,5%(5,9-27,1)

68,8%

49,3%

PD-L1+

D=19,5% (4,2-34,8)

nct

48% 34%

PD-L1-

D=13% (-1-28)

Primary = pCR



Immunotherapy in early stage BC

No anthracyclines in CT backbone

Primary

= EFS

No impact on pCR

(Secondary)



Immunotherapy in early stage BC

Toxicity 

KEYNOTE-522

Most of toxicity

- CT-related

- Incidence comparable 

between arms

- During neoadj. phase



Immunotherapy in early stage BC

Toxicity

KEYNOTE-522

Immune-related events

- As expected

- Dysthyroidisms+++

- Easily managed

- Stop and/or

- Hormone replacement 

and/or

- Steroids

- Sometimes

- Severe and definitive



Conclusions – perspectives

Advanced breast cancer patients(1)

• First-line, PD-L1+, TNBC

• Pembrolizumab in combination with chemotherapy

(paclitaxel/nab-pac or Carbo-gem)

• Atezolizumab still registered in EU, but with nab-pac

only

• Single-agent pembro in hTMB ABC from any subtype

beyond 1st-line is registered in the US…



Conclusions – perspectives

Advanced Breast Cancer patients(2)

Many issues remaining….

• Adding other biomarkers than PD-L1+ ? 

• Integrating novel ADCs ?

– Sacituzumab govitecan, 

– T-DXd, Dato-Dx-D

• Investigating novel settings

– BRCA, ER+, HER2+ ?

– After neoadjuvant immunotherapy ?



Conclusions – perspectives

Early breast cancer patients (1)

• Pembro is FDA-approved but still to be approved by EMA…

• Which patients ?

– Stage II/III TNBC

– Fit to receive chemo without CI° to ICI

• Which CT backbone ?

– anthracyclines +++ (no benefit of atezo with anthracyclines-free CT)

– is carboplatine needed ? 

• Benefit seen with platin-free regimen (GeparNuevo, Impassion 031) but…

• Carboplatin improves survival in the absence of ICI (Brightness)



Conclusions – perspectives

Early breast cancer patients (2)

Adjuvant phase ?

• Is it needed if pCR attained ?

• Which adjuvant treatment if no pCR ?

– Pembro alone ?

– Capecitabine alone ?

– Capecitabine pembro ?

– What if BRCAmut =  Olaparib ? Pembro ? Both ?

In lower stage ? 


