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OUTLINE

• Immunotherapy in metastatic breast cancer : current 
treatment landscape

• Immune-based combination treatments: PARPi, ADC, 
VEGFi, other immuno-agents 

• Biomarkers of  immunotherapy benefit in metastatic breast 
cancer 

• Future perspectives of Immunotherapy in metastatic breast 
cancer
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mTNBC: biology and heterogeneity

Molecular subtyping of TNBC

Basal-like Immuno-Activated

Basal-like Immuno-Suppressed

Mesenchymal

Luminal Androgen Receptor

• Complex genomic profiles

• TP53 mutations in >90%

• Higher frequency of HRD

• Higher pCR rates

• Majority of TNBCs

• Complex genomic profiles

• TP53 mutations in >90%

• Lower TILs and lower pCR rates

• Lower genomic complexity

• Activation of the PI3K pathway

• Intermediate pCR rates

• Lower genomic complexity

• PIK3CA, AKT1, NF1, GATA3 and 

CDH1 mutations

• Lower TILs

• Lower pCR rates

Giuseppe Curigliano, MD PhD

Perou, Nature 2000; Lehmann, JCl 2011; Curtis, Nature 2012; Lehmann, PLoS ONE 2016; Jiang, Cancer Cell 2019
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mTNBC: biology and heterogeneity

Immune microenvironment

Giuseppe Curigliano, MD PhD

Breast cancer is less immune activated than many other tumor types…

Lawrence et al, Nature 2013
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mTNBC: biology and heterogeneity

Immune microenvironment

Giuseppe Curigliano, MD PhD

Tumor mutation burden T-cell infiltration PD-L1 expression

TCGA, Nature 2012; Luen, Breast 2016; Lehmann, J Clin Invest 2011; Cimino Matthews, Hum Pathol 2013;

Loi, JCO 2013; Loi, Ann Oncol 2014; Chen and Mellman, Immunity 2013 ; Mittendorf, Cancer Immunol Res 2014 

…but, compared to the other breast cancer subtypes, triple-negative BC is characterized by higher:
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mTNBC: biology and heterogeneity

Immune activation decreases in metastatic disease compared to early disease

Giuseppe Curigliano, MD PhD

Szekely, Ann Oncol 2019
Bianchini G Nat Rev Clin Oncol 2022
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Immunotherapy in metastatic triple-negative breast cancer

Curigliano, ESMO Living Guidelines 2023



Immunotherapy: First-Line Rx for mTNBC
IMPASSION 131 IMPASSION 130 KEYNOTE 355

N (PD-L1+) 943 (292, 45%)
>1%

902 (369, 41%)
>1%

847 (332, 38%)
CPS>10

Randomization 
and Treatment

2:1
Paclitaxel 90 mg/m2

Atezolizumab

1:1
nab-Paclitaxel 100 

mg/m2
Atezolizumab

2:1
Pac/nab/gem+carbo

Pembrolizumab

de novo 28-30% ~37% (no chemo) 30%

Prior taxane 51-53% 51% 45%

PFS in PD-L1+ 5.7     6 mo; HR 0.82
P=0.2

5     7.5 mo; HR 0.62
P<0.0001

5.6    9.7 mo; HR 0.65
P=0.0012

FDA approved 7/21

OS benefit No YES YES
Miles et al, Ann Oncol 2021; Schmid et al, NEJM 2018 & Emens et al, Ann Oncol 2021; Cortes et al, Lancet 2020; Rugo et al, ESMO 2021



Randomized Phase III studies with chemotherapy 
plus PD-1/PD-L1 inhibitors in 1st line TNBC

1. Schmid, NEJM 2018; 2. Miles, Ann Oncol 2021; 3. Cortes, Lancet 2020

TFI >12 months

VENTANA SP142 assay

TFI >6 months

Dako 223C assay

Positive

Positive

Negative



IMpassion130:
Final overall survival

Emens, Ann Oncol 2021

ITT

PD-L1 >1%

ITT



KEYNOTE-355: 
Pembrolizumab + chemotherapy as first-line in mTNBC

Cortes, ASCO 2020; Cortes, Lancet 2020

a Chemotherapy dosing regimens are as follows:
Nab-paclitaxel 100 mg/m2 IV on days 1, 8, and 15 every 28 days
Paclitaxel 90 mg/m2 IV on days 1, 8, and 15 every 28 days
Gemcitabine 1000 mg/m2/carboplatin AUC 2 on days 1 and 8 every 21 days

Stratification Factors:
• Chemotherapy on study (taxane vs 

gemcitabine/carboplatin)
• PD-L1 tumor expression (CPS ≥1 vs CPS <1)
• Prior treatment with same class 

chemotherapy in the neoadjuvant or 
adjuvant setting (yes vs no)

Key Eligibility Criteria

• Age ≥18 years

• Central determination of TNBC and PD-
L1 expression

• Previously untreated locally recurrent 

inoperable or metastatic TNBC
• Completion of treatment with 

curative intent ≥6 months prior to 
first disease recurrence

• ECOG performance status 0 or 1

• Life expectancy ≥12 weeks from
randomization

• Adequate organ function

• No systemic steroids

• No active CNS metastases

• No active autoimmune disease

R 
2:1

Progressive 
disease/cessation of 

study therapy

Endpoints:
• Primary: PFS and OS in patients with PD-L1+ 

tumors (CPS ≥10 and CPS ≥1) and in the ITT 
population

• Secondary: ORR, DOR, DCR, Safety in all 
treated patients 

N=566

N=281

Pembrolizumaba + Chemotherapyb

Placeboc + Chemotherapyb



KEYNOTE-355: Progression-free survival

Cortes, ASCO 2020; Cortes, Lancet 2020

PD-L1 CPS ≥10 PD-L1 CPS ≥1 ITT population

38% of pts



KEYNOTE-355: Overall survival

• For pembrolizumab + chemotherapy in mTNBC, CPS ≥10 is the best cut-off to define those expected to benefit

• Pembrolizumab + chemotherapy is a new standard of care for the treatment of mTNBC with CPS>10

Rugo, ESMO 2021; Cortes, NEJM 2022

PD-L1 CPS ≥10 PD-L1 CPS ≥1

No significant difference in CPS ≥1 and ITT



KEYNOTE-355: Overall survival in subgroups CPS ≥10

Rugo, ESMO 2021; Cortes, NEJM 2022
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Immunotherapy in metastatic triple-negative breast cancer

Impassion 132: Study design

Dent, Ann Onc 2024
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Immunotherapy in metastatic triple-negative breast cancer

Impassion 132: Overall Survival

Dent, Ann Onc 2024

No significant improvement in OS with atezolizumab (median F/U: 9.8 months)
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Immunotherapy in metastatic triple-negative breast cancer

Discordance across PD-L1 tests
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Immunotherapy in metastatic triple-negative breast cancer

PD-L1 testing

Rugo, JNCI 2021

27% of patients is PD-L1 «single-positive»
Consider both tests if both ICIs are available
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Immunotherapy in metastatic triple-negative breast cancer

Immunotherapy and VEGF inhibition

Lenvatinib is a multiple kinase inhibitor
against VEGFR1, VEGFR2, and VEGFR3



ITT *PDL1+ PDL1-

ORR [95% CI], % 32 [17–51] 50 [16–84] 27 [11–50]

Immunotherapy and VEGF inhibition

LEAP-005 study 

*CPS: PD-L1 IHC 22C3 pharmDx  >/=10



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.Giuseppe Curigliano, MD PhD

Immunotherapy in metastatic triple-negative breast cancer

Immunotherapy and VEGF inhibition: bispecific antibodies

PM8002
ORR: 79%

Wu, SABCS 2023
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PARP inhibitors in metastatic triple-negative breast cancer

PARP inhibitors and immune-checkpoint inhibitors: KEYLYNK-009 study design

Rugo, SABCS 2023

Primary
Endpoint:

PFS
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PARP inhibitors in metastatic triple-negative breast cancer

KEYLYNK-009: estimates of OS according to PD-L1 CPS and tBRCAm

Rugo, SABCS 2023
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ADCs in metastatic triple-negative breast cancer

Combining ADCs and immune-checkpoint inhibitors

Nicolò, CTR 2022

• ADCs and ICIs demonstrated to improve the OS in 

patients with mTNBC

• The combination of ADCs and ICIs may have

synergistic properties

• ADCs could transform a cold tumor 

microenvironment into a hot one

functional T cells

Cold - > HOT
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ADCs in metastatic triple-negative breast cancer

Combining ADCs and immune-checkpoint inhibitors

BEGONIA Trial
Dato-DXd + Durvalumab

in 1st line mTNBC

2272182431751002151201432602800205163215300245116140342188016511211519312000210
Trop-2 

H-score†

70/650/7020/700/510/4020/500/2070/455/500/2065/5550/7035/500/00/450/200/150/255/755/00/2030/00/150/700/1020/00/05/5010/30
CD8 immune 

phenotype‡
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Atezo + SG arm

Morpheus-PAN BC Trial
Sacituzumab Govitecan + Atezolizumab

in PD-L1+ 1st line mTNBC

Schmid et al, ESMO 2023 Schmid et al, ESMO Breast 2024

N=62
ORR 79% - mPFS 13.8 mo

N=30
ORR 77% - mPFS 12.2 mo

Antitumour responses were observed regardless of PD-L1 expression 

level as assessed by 2 separate PD-L1 assays and scoring methods

Median follow-up: 11.7 (range, 2–20) months



Combining ADCs and ICI in metastatic breast cancer

SACI-IO TNBC: 
sacituzumab

govitecan and 
pembrolizumab in 1°
line PD-L1- mTNBC

(ER<5%)



Anti CSF-1R



What biomarkers may predict immunotherapy benefit?

Bai et. al. Biomarker Research 2020



Spatial predictors of immunotherapy response in TNBC

Wang et al, Nature 2023

CD8+TCF1+T cells and MHCII+ cancer cells 
are dominant predictors of response to ICI



Huppert et. al. ASCO 2022

ISPY2: Use of the ImPrint immune signature to predict IO response?
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ImPrint−

ImPrint+

5 IO arms

29% ImPrint+ in HR+HER2- • 76% pCR in ImPrint+

• 16% pCR in ImPrint-

Wolfe, Yau et. al. ASCO 2023

HR+/HER2- (n=200) 

5 IO arms

HR+/HER2- (n=379) 

8 arms, including one IO arm



Immunotherapy in metastatic breast cancer
… and future perspectives

Personalised 
bispecific 
antibodies

PROTAC e.g TP53mu
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Immunotherapy in metastatic breast cancer

… and future perspectives

Corti, EJC 2022; Antonarelli, Ann Onc 2021



modified oncolytic HSV viral gBprotein



• PD-L1 status: what, when, how?

• Future development:

• Biomarkers beyond PD-L1: TILs, basal-like immune activated, immune phenotype, 
CD8+, CD274 gain/amplification

• How to integrate redundant/overlapping biomarkers

• Timing of chemotherapy, combinations with PARP inhibitors and novel ADCs

• Early relapsers need more effective options

Key points immunotherapy in mTNBC

• Can we rechallenge immunotherapy in the first-line metastatic setting after (neo)adjuvant chemo-immunotherapy?
• Should patients with ER-low/HER2-negative disease be offered Immunotherapy?
• What is the optimal duration of chemotherapy in combination with immunotherapy in metastatic breast cancer?
• Should immunotherapy be continued until progression in metastatic breast cancer that is responding to therapy?



      paola.zagami@ieo.it

@paolazagam

Thank you!
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