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• Triple-negative breast cancer

• Early setting 
    -  Immunotherapy 
    -  Adjuvant immunotherapy
    -  Anthracycline 

• Advanced/metastatic setting
   -  Immunotherapy
   -  ADC
   -  PARPi

OUTLINE
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Triple-negative breast cancer (TNBC)

• Heterogeneous disease
• Highly proliferative, generally chemotherapy responsive

• Rapid development of resistance

• High risk of early recurrence
• Visceral dominant disease, early/frequent brain 

metastases

• Short median survival (<2yrs) after diagnosis of 
metastases 

• Rare indolent subtypes, generally in older women
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Other (290 of 1421)

Triple negative (61 of 180)

Zagami npj 2023, Lin NU, et al. Cancer. 2008; Liedtke C, et al. J Clin Oncol. 2008; Dent R, et al. Clin Cancer Res. 2007

Triple-negative breast cancer (TNBC) is pragmatically named, 
denoting the absence of treatment targets

TNBC defines an unmet need because of an aggressive biology, 
resulting in a worse prognosis both in early and metastatic setting
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Molecular subtyping of TNBC

Perou, Nature 2000
Lehmann, JCl 2011

Curtis, Nature 2012
Lehmann, PLoS ONE 2016

Burstein, CCR 2016
Jiang, Cancer Cell 2019

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

Therapeutic targets

Heterogeneity in intrinsic subtypes
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TNBC: 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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Why TNBC is a target for immunotherapy?

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 

High mutation burden T-cell infiltration PD-L1 expression

…but, compared to the other breast cancer subtypes, triple-negative BC is characterized by higher:
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Immune checkpoint inhibitors in early TNBC

Variable I-SPY KEYNOTE-522 IMPASSION 031 NeoTRIP GeparNUEVO

Total patients 69/180 1174 (602) 333 280 174

Type of CPi PD1

Pembro x 4
PD1

Pembro x 1 year
PD-L1

Atezo x 1 year
PD-L1

Atezo x 8
PD-L1

Durva x 8

Stage Stage II/III Stage II/III Stage II/III + N3 disease 35% stage I

Anthracycline pre-op yes yes yes no* yes

Included carboplatin no yes No (nab-pac) Yes (nab-pac)
2 wks on, 1 wk off x 8

no

Improved pCR Yes Yes
51.2 v 64.8%
P=0.00055

Yes
41.1 v 57.6%

P=0.0044

No
(43.5 v 40.5%)

Numeric 
improvement 

(53 v 44%, p=0.18)

Improved EFS NR: 
pCR>nonpCR

Yes NR NR Yes
EFS, DDFS and OS

Nanda et al, JAMA Onc 2020; Schmid et al, NEJM 2020 and ESMO Plenary 2021; Mittendorf, Lancet 2020; Gianni et al, SABCS 2019;  Loibl et al, Ann Oncol 2019 
and ASCO 2021; 

*Callari et al, PD10-09:, SABCS 2021 
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N=1174

Newly 
diagnosed 
TNBC

T1c N1-2 or 
T2-4 N0-2

C1-4; 12 wks

C 1-9; 27 weeks Carboplatin 
+ Paclitaxel

Pembrolizumab 200 mg 
Q3W

Pembrolizumab 200 mg 
Q3W

Placebo
Placebo

R 
2:1

S
U
R
G
E
R
Y

AC or EC

AC or EC
Carboplatin 
+ Paclitaxel

C5-8; 12 wks

KEYNOTE 522

IMpassion 031
∆ 16.5% (5.9, 27.1)

P = 0.0044a

57.6%

41.1%

Atezolizumab-Chemo Placebo-Chemo

95/165 69/168

AEs leading to D/C of any drug: 
22.6 v 19.8%

AEs requiring corticosteroids: 
12.8 v 9.6% 

Patient population
• ~51% node positive
• 75% stage II/25% stage III
• ~56% premenopausal

Schmidt et al, SABCS 2019, Mittendorf, Lancet 2020

Key Phase III Neoadjuvant Immunotherapy Trials in TNBC
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Neoadjuvant ICI in TNBC: pCR rates by PD-L1 expression

Immunogenic 18% of pts 82% 50% 32%
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SP142 ≥1% SP142 <1%

PD-L1 
negative

Keynote 522 Impassion 031
PD-L1 

positive
PD-L1 

positive
PD-L1 

negative

PDL1-positive and PDL1-negative patients benefit from CIT

Inflamed tumours with high pCR 

Schmid P, et al. ESMO 2019, Schmid, et al NEJM 2020, Mittendorf et al, Lancet. 2020
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pCR: Greater Benefit in Node Positive Disease
Inflamed Tumors or Greater Tumor Burden?
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58/99

64.9%
58.6%

136/210 45/102124/91

Subgroup Atezolizumab-Chemo Placebo-Chemo

pCR (%) n/n pCR (%) n/n Difference in pCR (95% CI) ∆ (%) 95% CI

Overall 57.6 95/165 41.1 69/168 16.5 5.9, 27.1

AJCC BC Stage

II 61.9 78/126 46.5 60/129 15.4 3.3, 27.5

III 44.7 17/38 23.1 9/39 21.7 1.1, 42.3

PD-L1 statusa

PD-L1-positive 68.8 53/77 49.3 37/75 19.5 4.2, 34.8

PD-L1-negative 47.7 42/88 34.4 32/93 13.3 −0.9, 27.5

Age group

< 40 years 58.8 20/34 35.7 15/42 23.1 1.1, 45.1

≥ 40 years 57.3 75/131 42.9 54/126 14.4 2.3, 26.5

Race

White 57.8 59/102 44.4 48/108 13.4 0, 26.8
Black 44.4 4/9 26.7 4/15 17.8 −21.7, 57.2

Asian 57.4 24/47 34.1 14/41 23.3 3.0, 43.6

ECOG PS

0 57.7 90/156 43.1 66/153 14.6 3.5, 25.6

1 62.5 5/8 21.4 3/14 41 1.2, 80.9

Regional lymph node
LN-negative 57.8 63/109 49 47/96 8.8 −4.8, 22.5

LN-positive 57.1 32/56 30.6 22/72 26.6 9.8, 43.4

S
tr

a
ti

fi
c

a
ti

o
n

 

fa
c

to
rs

Placebo better Atezolizumab better

-30-20-10 0 10 20 30 40 50 60 70 80 90

Subgroup Atezolizumab-Chemo Placebo-Chemo

pCR (%) n/n pCR (%) n/n Difference in pCR (95% CI) ∆ (%) 95% CI

Overall 57.6 95/165 41.1 69/168 16.5 5.9, 27.1

AJCC BC Stage

II 61.9 78/126 46.5 60/129 15.4 3.3, 27.5

III 44.7 17/38 23.1 9/39 21.7 1.1, 42.3

PD-L1 statusa

PD-L1-positive 68.8 53/77 49.3 37/75 19.5 4.2, 34.8

PD-L1-negative 47.7 42/88 34.4 32/93 13.3 −0.9, 27.5

Age group

< 40 years 58.8 20/34 35.7 15/42 23.1 1.1, 45.1

≥ 40 years 57.3 75/131 42.9 54/126 14.4 2.3, 26.5

Race

White 57.8 59/102 44.4 48/108 13.4 0, 26.8
Black 44.4 4/9 26.7 4/15 17.8 −21.7, 57.2

Asian 57.4 24/47 34.1 14/41 23.3 3.0, 43.6

ECOG PS

0 57.7 90/156 43.1 66/153 14.6 3.5, 25.6

1 62.5 5/8 21.4 3/14 41 1.2, 80.9

Regional lymph node
LN-negative 57.8 63/109 49 47/96 8.8 −4.8, 22.5

LN-positive 57.1 32/56 30.6 22/72 26.6 9.8, 43.4

S
tr

a
ti

fi
c

a
ti

o
n

 

fa
c

to
rs

Placebo better Atezolizumab better

-30-20-10 0 10 20 30 40 50 60 70 80 90
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KEYNOTE 522 : EFS and DRFS

aHazard ratio (CI) analyzed based on a Cox regression model with treatment as a covariate stratified by the randomization stratification factors. cDefined as the time from randomization to the data cutoff date of March 23, 2021.

87.0%

80.7%

Events
HR 

(95% CI)

Pembro + 
Chemo/Pembro

12.8%
0.61a 

(0.46-0.82)

Pbo + Chemo/Pbo 20.3%

EFS DRFS

7.5%

Schmid, ESMO 24 



Overall Survival

aHazard ratio (CI) analyzed based on a Cox regression model with treatment as a covariate stratified by the randomization stratification factors. bPrespecified P-value boundary of 0.00086 not reached at this analysis. 

Data cutoff date: March 23, 2021.

89.7%

86.9%

Schmid et al, ESMO plenary 2024

KEYNOTE 522: Overall survival 



EFS by pCR (ypT0/Tis ypN0) 





Primary Endpoint:
EFS
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3yr 77.2%

3yr 85.6%

StratifiedHR* DurvalumabtoPlacebo = 0.48 (95%CI 0.24, 0.97), p=0.0398
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Patients at risk:

GeparNUEVO: Phase II Durvalumab Neoadjuvant Trial 

12 weeks

Su
rgery

Nab-Pac
+DurvalumabN=174

TNBC

Stratum:

TILs 
(low/med/high)

R

2 weeks

ECx4
+Placebo

8 weeks

Window of opportunity
until amendment

Durvalumab (0.75g) 1.5g 
d1q28  

nab-paclitaxel
125mg/m² weekly

C
lin

ical re
sp

o
n

se

Durvalumab

Placebo

C
o

re b
io

p
sy Nab-Pac

+Placebo

ECx4
+Durvalumab

Samples Samples Samples Samples

Epirubicin 90mg/m²; 
Cyclophosphamide
600mg/m² d1q14

Primary 
endpoint: 
pCR (ypT0, ypN0)

Main secondary 
endpoints:
iDFS, DDFS, OS

Loibl S, et al. Ann Oncol 2019; Loibl et al, ASCO 2021

Primary endpoint: pCR – ypT0, ypN0

53.4%

44.2%

0%

10%

20%

30%

40%

50%

60%

70%

80%

Durvalumab Placebo

Adjusted** OR 1.53 
[95%CI 0.82-2.84] 

p=0.182

P=0.287*~35% stage 1

iDFS between arms
Median FU 43.7 months

* Stratified by sTILs
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DFS benefit observed in Gepar Nuevo with durvalumab

administered only in the neoadjuvant phase

Gepar Nuevo not powered for survival outcomes

Additional trials required to clarify if adjuvant phase is

needed and in whom

The HR for CIT vs no CIT is similar for pCR and no 

pCR patients

Loibl, J Clin Oncol 2021

Key Eligibility:

pCR after preop chemo x min 6 
cycles with pembrolizumab

R

Pembrolizumab x 27 wks

Observation 

OptimICE-pCR

Stratification Factors:

• Baseline nodal status
• Receipt of anthracycline chemotherapy: yes vs. no

Adjuvant phase → IO needed? 



San Antonio Breast Cancer Symposium®, December 4 -8, 2018

33

Alexandra-IMpassion030:ADJUVANT CHEMO+ ATEZOLIZUMAB
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A-BRAVE trial: Avelumab in eTNBC with RD after NACT: No 
improvement in DFS
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NeoPACT: can we eliminate anthracycline?
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TNBC and ctDNA 

Wang et al, Nature 2023

CD8+TCF1+T cells and MHCII+ 
cancer cells are dominant 

predictors of response to ICI
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Triple-negative Early Breast Cancer

Loibl, Ann Oncol 2024 (ESMO Guidelines)

Pembrolizumab + CT is 
the SoC for patients with 

cT1c-T4 or N4

• Questions remains on 
the use of 
pembrolizumab in 
patients with pCR 
(trials ongoing)

• In patients with 
residual disease, trials 
are testing escalation 
strategies with ADC 
+/- IO

Neoadjuvant

Adjuvant

Olaparib is the SoC for 
BRCA1/2 carriers

Germline testing for 
eligible patients is 

mandatory 



• Triple-negative breast cancer

• Early setting

         -  Immunotherapy 
    -  Adjuvant immunotherapy
    -  Anthracycline 

• Advanced/metastatic setting
    -  Immunotherapy
    -  ADC
    -  PARPi

OUTLINE
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Immune activation decreases in metastatic disease compared to early disease

Szekely, Ann Oncol 2019 Bianchini G Nat Rev Clin Oncol 2022

TNBC: heterogeneity
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Immunotherapy in metastatic triple-negative breast
cancer

Curigliano, ESMO Living Guidelines 2023
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Immunotherapy in metastatic triple-negative breast cancer
Phase 3 trials assessing immune-checkpoint inhibitors in first-line setting (TFI>6 months)

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
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IMpassion 131: no PFS and OS benefit in PD-L1+ subgroup

Miles, Ann Onc 2021

OS - PD-L1 ≥ 1%

PFS - PD-L1 ≥ 1%

▪ Good performance of paclitaxel 

alone arm in IMpassion131

▪ Different chemotherapy backbone 

compared to Impassion 130:

▪ Paclitaxel requiring steroids 

premedication

▪ Different immune effects of 

paclitaxel vs. nab-paclitaxel

Immunotherapy in metastatic triple-negative breast cancer



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
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Keynote-355: Overall Survival

Cortes, NEJM 2022

No significant difference in CPS ≥1 and ITT

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



KEYNOTE-355: Overall survival in subgroups CPS ≥10

Rugo, ESMO 2021; Cortes, NEJM 2022



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Impassion 132: Study design

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

Immunotherapy and VEGF inhibition: bispecific antibodies

PM8002
ORR: 79%

Wu, SABCS 2023
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Immunotherapy in metastatic triple-negative breast cancer

… and future perspectives

Corti, EJC 2022; Antonarelli, Ann Onc 2021



Anti CSF-1R



ADCs: Understanding Their Composition and Structure1
Antibody

• High affinity and avidity for target antigen

• Long half-life

• Conjugation sites with minimal impact on 

ADC stability, internalization, and 

pharmacokinetics (eg, cysteine, lysine)

• Chimeric or humanized (decreasing 

immunogenicity)

Linker

• Controlled release of payload:

− Noncleavable (eg, lysosomal 

degradation of mAb)

− Cleavable (eg, 

acid/redox/lysosomal/protease sensitive, 

cathepsin)

Drug/payload

• Highly potent (eg, microtubule inhibitor, 

DNA-damaging agents)

• Amenable to linker attachment

• Maximized drug-to-antibody ratio (DAR)

Antigen target/receptor

• High homogeneous expression in tumor

• Limited/absent expression in normal tissue

• Limited heterogeneity

• Efficient internalization following ADC 

binding

ADC in metastatic triple-negative breast cancer



Sacituzumab Govitecan

Goldenberg. Oncotarget. 2015;6:22496. Khoury. ASCO 2019. Abstr e14651. 
Ambrogi. PLoS One. 2014;9:e96993. Vidula. ASCO 2017. Abstr 1075. 
Sacituzumab govitecan PI. Tagawa. ASCO 2019. Abstr TPS3153. 
Bardia. JCO. 2017;35:2141. Goldenberg. MAbs. 2019;11:987. 
Sharkey. Clin Cancer Res. 2015;21:5131.

Humanized Anti-TROP2 Antibody
▪ Targets TROP2, an antigen expressed in 

many epithelial cancers
▪ Antibody type: hRS7 IgG1κ

SN-38 Payload Payload 
(Topoisomerase I Inhibitor) 
▪ Delivers up to 136-fold 

more SN-38 to tumors 
than parent compound 
irinotecan

▪ Unique chemistry 
improves solubility, 
selectively delivers 
SN-38 to tumor

O

O
O

O
O

O
O

O

O
O O

O

O

HO
N

N

H
N

H
N N

N
N

H
Lys-N CH2O

S Anti–TROP2 mAb

SN-38[ ]
7

N

Linker for SN-38
▪ High drug-to-

antibody ratio (7.6:1)
▪ pH-sensitive linker 

for rapid release of 
payload at or inside 
tumor

Bystander effect: In acidic tumor microenvironment, 
SN-38 is released from anti-TROP2 antibody, diffuses into 
neighboring cells



Phase III ASCENT: 
Sacituzumab Govitecan vs CT in Relapsed/Refractory Metastatic TNBC



ASCENT: 
PFS and OS Among Patients w/o Brain Metastases (Final Analysis)

Bardia A., et al. NEJM 2021; J Clin Oncol 2024

PFS OS



DESTINY-Breast04 
Phase 3 trial initiated to 
confirm the benefit of 
targeting HER2-low 
expression in mBC

DESTINY-Breast04: trial design

Modi S., et al. ASCO 2022; NEJM 2022

T-DXd (DESTINY Breast 04)



DESTINY Breast 04 – PFS and OS

Modi S., et al. ASCO 2022; NEJM 2022; ESMO 2023

Overall Survival
All Patients

Median
(95% CI)

T-DXd
(n = 373)

TPC 
(n = 184)

Hazard ratio
(95% CI)

Primary 
analysis1

23.4 mo
(20.0-24.8)

16.8 mo
(14.5-20.0)

0.64
(0.49-0.84)

Updated 
analysis

22.9 mo
(21.2-24.5)

16.8 mo
(14.1-19.5)

0.69
(0.55-0.86)

All Patients Median
(95% CI)

T-DXd
(n = 373)

TPC 
(n = 184)

Hazard ratio
(95% CI)

Primary
analysis

8.8 mo
(8.3-9.8)

4.2 mo
(3.0-4.5)

0.37
(0.30-0.45)

Updated
analysis

8.8 mo
(8.3-9.8)

4.2 mo
(3.0-4.5)

0.36
(0.29-0.45)

Progression-Free Survival

Results from the 32-month median follow-up for DESTINY-Breast04 confirm the sustained clinically meaningful 

improvement for T-DXd vs TPC previously demonstrated in HER2-low (IHC 1+, IHC 2+/ISH−) mBC, regardless of HR status



Trastuzumab duocarmazine (SYD985)1

Disitamab Vedotin (RC48-ADC)2

1. Banerji U, et al. Lancet Oncol. 2019; 2. Wang J, et al. ASCO 2021

48 HER2-low mBC patients: ORR 40%, mPFS 5.7 mo49 HER2-low mBC patients: ORR 32%, mPFS 4 mo

Grade 1–4 TRAEs were fatigue (33%), conjunctivitis (31%), and dry 
eye (31%). Most patients (71%) had at least one ocular AE, with 

Grade 3 events reported in 7% of patients

Grade ≥3 TRAEs occurred in 45.8% of patients. 
The most common Grade ≥3 TRAEs were neutrophil count 

decrease (16.9%) and γ-GT increase (12.7%)

Other active ADCs in HER2-low



ADCs in earlier treatment strategies 

TROPION-BREAST 05
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Combining ADCs and immune-checkpoint inhibitors

BEGONIA Trial
Dato-DXd + Durvalumab

in 1st line mTNBC

2272182431751002151201432602800205163215300245116140342188016511211519312000210
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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



Domchek S. et al. Lancet Oncology 2020; Vinayak et al JAMA Onc 2019; Dias NRCO 2021

However, MOR to PARPi well described e.g. reversion mutations, restoration fork stability, upstream alternate repair MOA

MEDIOLA & TOPACIO trials 

HER2– MBC

gBRCAm

≤2 prior lines of chemotherapy

PARPi and IO naïve 
Durvalumab 1.5 g IV 

q4w

4w 

run in

Olaparib 300 mg po bid



Triple-negative Metastatic Breast Cancer

ESMO Living Guidelines. Accessed Feb 2025

Studies testing frontline 
ADC +/- IO are ongoing 
and might change this 
algorithm in the near 

future

Patients who relapse after 
(neo)adjuvant CT + IO 
represent a relevant 
clinical unmet need 



Paola Zagami, MD PhD

@paolazagam

Thank you
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