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TILs in systemically untreated stage 1 TNBC

Park JH et al, Ann Oncol 2019

Leon-Ferre et al, JAMA 2024De Jong VMT, J Clin Oncol 2022



Neoadjuvant vs adjuvant therapy: 
different approaches, same results?

Neoadjuvant
chemotherapy

Surgery

Surgery

Adjuvant
chemotherapy

Same chemotherapy
Same chance to be curedTNBC

cN+ or
cT2/T3

Asselain B The Lancet Oncology 2018
Early Breast Cancer Trialists' Collaborative Group (EBCTCG) 



Early-stage TNBC: treatment strategy may 
impact long term outcome

Neoadjuvant
therapy

Surgery

Surgery

Adjuvant
therapy

Surgery (pCR)

Surgery (RD)

“One size fits all treatment” 

Treatment tailored 
based on individual 

benefit





KEYNOTE-522 Study Design

aMust consist of at least 2 separate tumor cores from the primary tumor. bCarboplatin dose was AUC 5 Q3W or AUC 1.5 QW. cPaclitaxel dose was 80 mg/m2 QW. dDoxorubicin dose was 60 mg/m2 Q3W. 
eEpirubicin dose was 90 mg/m2 Q3W. fCyclophosphamide dose was 600 mg/m2 Q3W.

Stratification Factors:
• Nodal status (+ vs -)
• Tumor size (T1/T2 vs T3/T4)
• Carboplatin schedule (QW vs Q3W) 

Key Eligibility Criteria

• Age ≥18 years

• Newly diagnosed TNBC of 

either T1c N1-2 or T2-4 N0-2

• ECOG PS 0-1

• Tissue sample for PD-L1 

assessmenta

Carboplatinb + 

Paclitaxelc

Doxod/Epirubicine + 

Cyclophosphamidef

Pembrolizumab 200 mg Q3W

Pembrolizumab 200 mg Q3W

Placebo

Placebo

R 

2:1
N = 1174

Neoadjuvant Treatment 1

(cycles 1-4; 12 weeks)

Neoadjuvant Treatment 2 

(cycles 5-8; 12 weeks)
Adjuvant Treatment

(cycles 1-9; 27 weeks) 

Neoadjuvant Phase Adjuvant Phase

Carboplatinb + 

Paclitaxelc

Doxod/Epirubicine + 

Cyclophosphamidef

S

U

R

G

E

R

Y

Neoadjuvant phase: starts from the first neoadjuvant treatment and ends 

after definitive surgery (post-treatment included)

Adjuvant phase: starts from the first adjuvant treatment and includes 

radiation therapy as indicated (post-treatment included)



Durable Event-Free Survival
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IA7b

Events
HR 

(95% CI)

Pembro + Chemo/Pembro 20.3% 0.65c

(0.51-0.83)Placebo + Chemo/Placebo 29.2%

IA4a

Events
HR 

(95% CI) P-value

Pembro + Chemo/Pembro 15.7% 0.63c

(0.48-0.82)
0.00031d

Placebo + Chemo/Placebo 23.8%

81.2%

72.2%

Median follow-upf: 75.1 months 



EFS in patient subgroups



EFS at IA6 by cT2 cN0 Status

∆ 9.9%



Key Secondary Endpoint: Overall Survival
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Pts w/ 
Event

Pembro + 
Chemo/Pembro

14.7%

Placebo + 
Chemo/Placebo

21.8%

HR 0.66 (95% CI, 0.50-.87)

P = 0.00150a

5-yr rate (95% CI)
86.6% (84.0-88.8) 
81.7% (77.5-85.2) 

Median follow-up: 75.1 months

67.3% information fractiona



Overall Survival in Patient Subgroups

Overall 115/784 (14.7) 85/390 (21.8) 0.66 (0.50 to 0.87)

Pembro +
Chemo/Pembro

Placebo +
Chemo/Placebo

Hazard Ratio
(95% CI)

No. Events/No. Patients (%)

Positive 78/408 (19.1) 56/196 (28.6) 0.65 (0.46 to 0.91)

Negative 37/376 (9.8) 29/194 (14.9) 0.65 (0.40 to 1.05)

T1/T2 54/580 (9.3) 51/290 (17.6) 0.51 (0.35 to 0.75)

T3/T4 61/204 (29.9) 34/100 (34.0) 0.88 (0.58 to 1.34)

Every 3 weeks 46/334 (13.8) 36/167 (21.6) 0.63 (0.41 to 0.97)

Weekly 68/444 (15.3) 49/220 (22.3) 0.67 (0.46 to 0.96)

CPS ≥1 92/656 (14.0) 62/317 (19.6) 0.70 (0.51 to 0.97)

CPS <1 23/128 (18.0) 23/69 (33.3) 0.51 (0.28 to 0.91)

<65 years 93/700 (13.3) 72/342 (21.1) 0.62 (0.45 to 0.84)

65 yearsa 22/84 (26.2) 13/48 (27.1) 0.96 (0.48 to 1.91)

Nodal status

Tumor size

Carboplatin schedule

PD-L1 status

Age category

Subgroup

0.1 1 10

Favors
Placebo +

Chemo/Placebo

Favors
Pembro +

Chemo/Pembro



KEYNOTE-522: Benefit on Surgical Outcomes
Nodal Status Following Definitive Surgery 

Data cutoff: 23 March 2021.
*Includes patients with positive nodal status (cN1, cN2, and cN3) at baseline. Per protocol, patients with N3 disease were not eligible for the study, but 2 patients (1 in each group with N3) at baseline were enrolled. 

Kummel S et al. Presented at SG-BCC 2023. 



Effect of exposure to chemotherapy (full 
versus less than full) in KEYNOTE 522

Pusztai et al. Ann Oncol 2024

Full exposure

<Full exposure

Pembro/CT

Placebo/CT



Neoadjuvant vs adjuvant therapy:
different therapies, different results

Neoadjuvant
immuno/chemotherapy

Surgery

Surgery

Adjuvant
chemotherapy

Different therapies
Different chances to be cured

TNBC

N+ (any T)
T2/T3 N0

Neoadjuvant approach becomes mandatory
(unless immunotherapy is not indicated)

DETRIMENTAL 



Tailoring post-neoadjuvant 
treatment





Tailoring post-NAT treatment in pts with pCR

S. Loibl, ESMO Clinical Practice Guidelines – Ann Oncol 2024



Gonzalez-Angulo et al. JCO 2005 ; Chaudry et al. Breast Cancer Res Treat 2015; Huober J et al. SABCS 2018; P02-08-01; 
Asaoka et al. Eur J Surg Oncol 2019; Xie et al. Front Oncol 2022

Clinical prognostic factors in pts with pCR

Clinical T and N stage (cT3-4 and cN1-3)

The strongest prognostic factor in patients with 
pCR is the baseline stage 



Tailoring post-NAT treatment in pts with pCR

Neoadjuvant

CT/Pembro

Surgery: (pCR)

Early-stage TNBC
Current standard of care

Pembrolizumab 

(up to 9 cycles)

Pembrolizumab

+/- PembrolizumabcT2cN0

cN+
cT3/T4

De-escalation

clinical trial

+/- Pembrolizumab



Tailoring post-NAT treatment in pts with RD 
and BRCA 1/2 mut

Garber JE et al, SABCS 2024

Analysis of OS (ITT)

16

olaparib 921 846 795 765 728 660 420 224

placebo 915 843 788 739 698 616 390 221
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olaparib (107 deaths, 94 due to breast cancer)

placebo (143 deaths, 128 due to breast cancer)

Stratified hazard ratio 0.72 (95% CI: 0.56, 0.93)

4 Year OS rate:
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Judy E. Garber, MD, MPH

Subgroup analysis of OS

17

0.5 1

Favors olaparib Favors placebo

All patients 107/921 143/915

Prior Chemo

Adjuvant 31/461 48/455

Neoadjuvant 76/460 95/460

Prior Platinum

Yes 35/247 34/238

No 72/674 109/677

HR status

HR+/HER2– 24/168 28/157

TNBC 83/751 115/758

BRCA

BRCA1 64/579 94/588

BRCA2 28/235 38/216

BRCA1/2 both 0/2 0/3

Number of patients with

a death/total number

Subgroup Olaparib Placebo Stratified hazard ratio for

overall survival (95% CI)

P value for

heterogeneity

0.725 (0.563 – 0.930) NA

0.638 (0.402 – 0.997) 0.49

0.774 (0.571 – 1.045)

0.979 (0.610 – 1.574) 0.15

0.653 (0.483 – 0.876)

0.814 (0.469 – 1.404) 0.67

0.713 (0.536 – 0.944)

0.667 (0.484 – 0.914) 1.00

0.676 (0.412 – 1.098)

NC

Judy E. Garber, MD, MPH

All subgroup hazard ratio estimates are <1 and all confidence intervals include the ITT population hazard ratio (shown by solid red vertical line 

as per Cuzick J., Lancet 2005; 365:1308)



Tailoring post-NAT treatment in pts with RD 
and BRCA wt

S. Loibl, ESMO Clinical Practice Guidelines – Ann Oncol 2024

Uncertainty arising from multiple 
available options in patients with RD 
and gBRCA1/2wt

Pembrolizumab

or capecitabine
(or combination)

Escalation

clinical trials
+/- immunotherapy

Any RCB

Capecitabine

(+/- pembrolizumab)

RCB I, II

RCB III

High

priority



Major ongoing trials in eTNBC with RD post-NAT

ASCENT-05/

OptimICE-RD R

SACITUZUMAB GOVITECAN
+ PEMBROLIZUMAB

TPC 
(PEMBRO or PEMBRO +CAPE)

TROPION-

Breast-03 R

DATOPOTAMAB DERUXTECAN

TPC 
(CAPE, PEMBRO, 
PEMBRO +CAPE)

DATOPOTAMAB DERUXTECAN 
+ DURVALUMAB

Post-neoadjuvant ADCs ± IO

TroFuse-012 R

SACITUZUMAB TIRUMOTECAN
+ PEMBROLIZUMAB

TPC 
(PEMBRO or PEMBRO +CAPE)

SASCIA R
SACITUZUMAB GOVITECAN

TPC 
(PEMBRO or CAPE or CARBO)



Adjuvant immunotherapy



Alexandra/IMpassion030: Study design

Early TNBC

● Stage II-III

● At least 50% 

node-positive

● N=2300
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Follow up

21Week 1 3 5 13 24 27 5133

Induction Treatment Maintenance Treatment

429 19

Stratification factors:

Axillary nodal status 

(0 vs. 1−3 vs. ≥ 4 positive lymph nodes)

Surgery 

(breast conserving vs. mastectomy)

Tumor PD-L1 status 

(IC0 vs. IC1/2/3)

R

Paclitaxel qw for 12 weeks

ddAC/EC q2w for 4 doses supported with G-CSF/GM-CSF

Atezolizumab

● Induction: 840 mg q2w for up to 10 doses

● Maintenance: 1200 mg q3w to complete 1 year

Monitoring visit Arm B

Arm B: Chemotherapy only control arm

Arm A: Atezolizumab + Chemotherapy experimental arm

End of 30-day safety 

reporting period after 

last study treatment

M. Ignatiadis et al, JAMA 2025



Primary efficacy endpoint: iDFS (ITT 
population)

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54

Time (months)

Chemo alone 1098 1022 970 923 864 812 731 663 565 471 372 289 204 109 74 17 5 1 0

Atezo + chemo 1101 1042 995 932 869 820 735 648 564 481 391 294 202 120 66 22 5 2 0

Atezo + chemo 
(n=1101)

Chemo alone 
(n=1098)

iDFS events, n (%) 127 (11.5) 112 (10.2)

iDFS HR 1.12b (0.87–1.45)
p=0.37

Futility declared because the observed 

HR of 1.12b crossed the non-binding 

futility boundary of HR >1 at this interim 

analysis 

Median follow-up: ~25 months 

(Range 0 – 53 months)

M. Ignatiadis et al, JAMA 2025



Key secondary efficacy endpoints

iDFS in the PD-L1+ subgroup (71%) OS in ITT

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54

Time (months)

Chemo alone 782 728 691 660 622 589 534 486 416 350 276 223 154 81 53 14 4 1 0

Atezo + chemo 785 749 718 680 640 601 536 480 425 366 300 230 156 90 48 17 3 1 0

Atezo + chemo 
(n=785)

Chemo alone 
(n=782)

iDFS events, n (%) 77 (9.8%) 73 (9.3%)

iDFS HR 1.03 (0.75–1.42)

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54

Time (months)

Chemo alone 1098 1072 1026 984 939 862 777 709 608 509 399 313 219 120 79 20 6 1 0

Atezo + chemo 1101 1082 1038 980 948 875 786 706 615 521 422 320 225 135 74 23 5 2 0

Atezo + chemo 
(n=1101)

Chemo alone 
(n=1098)

OS events, n (%) 61 (5.5%)b 49 (4.5%)

OS HR 1.20 (0.82–1.75)

M. Ignatiadis et al, JAMA 2025



A-BRAVE Trial - Study Design

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



A-BRAVE: Co-primary endpoints

DFS, ITT DFS, post-NAT

median FUp: 52.1 months (95% CI: 49.8- 53.8) 

Conte PF, Ann Oncol 2025



A-BRAVE: Secondary endpoints

OS, ITT DDFS, ITT

Conte PF, Ann Oncol 2025



ER-low (1-10% IHC) should be considered and 
treated similarly to TNBC

1 Cardoso et al. ESMO 2023; 2 Loi et al. SABCS 2023; 3 Cherifi et al. ESMO 2024



ER-low



Conclusions 



Immunotherapy Outperforms Many New 
Options in Absolute Benefit

PEMBROLIZUMB (TNBC)

5-year EFS    9.0%

5-year DDFS  7.6%

 5-year OS       4.9% 

>
PERTUZUMAB (HER2+)
ABEMACICLIB (ER+/HER2-)
RIBOCICLIB (ER+/HER2-)
OLAPARIB (TNBC e ER+/HER2-)



Urgent need for “precision immunology”

Bianchini G Nat Rev Clin Oncol 2022 Licata L The Breast 2023

Predicting benefit from adding 
immunotherapy to chemotherapy in early-
stage TNBC remains challenging, with no 

biomarkers ready for prime time
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