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Survival outcomes in mTNBC
Real-world data

Garrido-Castro A. ESMO 2025; Punie K et al. Oncologist 2025; W DeClue R. Future Oncol 2023; Deluche E et al. Eur J Cancer 2020. 

Approximately 25%-30% of patients diagnosed with mTNBC do NOT survive past 6 months



of patients who receive 1L 
treatment will subsequently 
get treated with 2L treatment…

Important to Use Most Effective 
Therapy First in mTNBC

1L

2L

3L

2004 (100%)

1030 (51%)

524 (26%)

679 (34%) did not survive
192 (10%) had no evidence of treatment
103 (5%) censored

355 (34%) did not survive
105 (10%) had no evidence of treatment
46 (4%) censored

Percentages for 2L and 3L patients are expressed as 
a proportion of the total patient population 
(2L: 1030/2004 (51%); 3L: 524/2004 (26%))

Approximately 50% of patients with mTNBC do not receive treatment beyond 1L due to health deterioration, 
patient preference, or death1–3

1L/2L/3L, first-/second-/third-line; mTNBC, metastatic triple-negative breast cancer.

1. Punie K, et al. Oncologist. 2025;30:oyaf034; 2. Skinner KE, et al. Future Oncol. 2021;17(8):931–941; 3. Khankeh HR, et al. BMC Palliat Care. 2023;22:10.

34%

…do not survive to receive a 
next line of therapy, confirming 
the unmet need for more 
efficacious treatment options for 
previously untreated patients 
with mTNBC1,2*This retrospective observational study used Flatiron Health de-identified electronic health record data 

from the USA. Punie K, et al.1

Patient disposition, n (%)1*

~ 51%

Slide courtesy of Dr. Sara Tolaney



Dent R. Clin Cancer Res. 2007;13:4429-4434.

mTNBC
mOS 12-18 months



Emens JAMA Oncol 2018; Adams et al. SABCS 2017

Lesson Learned from IO in mTNBC



KEYNOTE-355 Study Design (NCT02819518) 

Cortes et al. ASCO 2020



Rugo et al. Abstract LBA16, ESMO 2021Cortes et al. Abstract LBA16, ESMO 2021; Cortes et al. NEJM 2022

KEYNOTE-355 OS in CPS≥10
OS ∆ ~7mo



Rugo et al. Abstract LBA16, ESMO 2021Cortes et al. Abstract LBA16, ESMO 2021; Cortes et al. NEJM 2022

KEYNOTE-355 OS in CPS≥10
OS ∆ ~7mo

2020 FDA approved





ADC Attributes
Sacituzumab 

govitecan
(SG)

Datopotamab 
deruxtecan
(Dato-DXd)

Sacituzumab 
tirumotecan (sac-

TMT)

Target TROP2 TROP2 TROP2

Antibody hRS7 IgG1k Datopotamab hRS7 IgG1

DAR ~7.6:1 ~4:1 ~7.4:1

Linker Hydrolysable Tetrapeptide-based 2-methylsulfonyl 
pyrimidine

Cleavable linker? Yes Yes Yes

Payload SN-38 DXd KL610023 (T030)

Payload MoA Topo1 
inhibitor

Topo1 
inhibitor

Topo1 
inhibitor

Membrane 
permeable? Yes Yes Yes
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ADC, antibody-drug conjugate; DAR, drug to antibody ratio; Dato-DXd, datopotamab deruxtecan; HER2/3, human epidermal growth factor receptor 2/3; IgG, 
immunoglobulin; MMAE, monomethyl auristatin E; MoA, mechanism of action; SG, sacituzumab govitecan; T-DM1, trastuzumab emtansine; T-DXd, 
trastuzumab deruxtecan; TROP, trophoblast cell surface antigen.

Pa
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dAntibody Drug Conjugate

ADCs Have Different Antibodies, Linkers and Payloads



ASCENT-04/KEYNOTE-D19 Study Design

Tolaney et al. ASCO 2025
Tolaney et al. NEJM 2026



Progression-Free Survival by BICR

Tolaney et al. ASCO 2025
Tolaney et al. NEJM 2026
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ASCENT-03: Study Design

Stratification factors: 
• US/Canada/Western Europe vs rest of the world
• De novo mTNBCc vs recurrent within 6 to 12 months of treatment vs recurrent after > 12 months from treatment in curative setting

End points
Primary 
• PFS by BICRd

Secondary 
• OS
• ORR, DOR, 

TTR by BICRd

• Safety
• QOL

Sacituzumab govitecan 
10 mg/kg IV

 (days 1 and 8 of 21-day cycles)
n = 279

Chemotherapy
Paclitaxel 90 mg/m2 OR nab-Paclitaxel 100 mg/m2

(days 1, 8, and 15 of 28-day cycles) OR
Gemcitabine 1000 mg/m2 + Carboplatin AUC2 

(days 1 and 8 of 21-day cycles)
n = 279

Patients with previously untreated, locally 
advanced inoperable or metastatic TNBCa:

•Not candidates for PD-(L)1 inhibitors:
– PD-L1 negativeb tumors (CPS < 10) 
– PD-L1 positiveb tumors (CPS ≥ 10) and 

previously treated with a PD-(L)1 inhibitor 
in curative setting  

– Ineligible for a PD-(L)1 inhibitor due to a 
comorbidity

•≥ 6 months since treatment in curative 
setting

•Previously treated, stable CNS metastases 
were allowed

Eligible patients were offered crossover to 2L SG, provided 
through the study, following BICR-verified disease progression

N = 558

Treatment was continued until BICR-verified progression or unacceptable toxicity

R
1:1

Cortes et al. ESMO 2025
Cortes et al. NEJM 2025
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Progression-Free Survival by BICR

Javier Cortés, MD

SG demonstrated statistically significant and clinically meaningful improvement in PFS vs chemo by BICR analysis, 
with a 38% reduction in risk of disease progression or death

SG (n = 279) Chemo (n = 279)

Median PFS (95% CI), months 9.7 (8.1-11.1) 6.9 (5.6-8.2)

Stratified HR (95% CI) 0.62 (0.50-0.77)

P-valuea < .0001

6-month PFS rate (95% CI), % 65 (59-71) 53 (47-59)

12-month PFS rate (95% CI), 
% 41 (34-47) 24 (19-30)

Data cutoff date: April 2, 2025. aTwo-sided P-value from stratified log-rank test.
BICR, blinded independent central review; chemo, chemotherapy; HR, hazard ratio; PFS, progression-free survival; SG, sacituzumab govitecan.

No. at Risk (Events)

SG 279 (0) 238 (22) 199 (53) 153 (88) 128 (108) 84 (131) 60 (138) 38 (146) 23 (153) 20 (154) 10 (159) 7 (159) 2 (160) 2 (160) 2 (160) 0 (161)

Chemo 279 (0) 226 (37) 186 (65) 126 (118) 100 (135) 44 (172) 35 (176) 21 (180) 12 (183) 7 (186) 3 (187) 1 (187) 0 (188)
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Cortes et al. ESMO 2025
Cortes et al. NEJM 2025
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TROPION-Breast02: Study Design
Randomised, phase 3, open-label, global study (NCT05374512)

Randomisation stratified by:
• Geographic region (US/Canada/Europe vs other geographic regions)
• PD-L1 status (high [CPS ≥10] vs low [CPS <10])§
• DFI history (de novo vs prior DFI 0–12 months vs prior DFI >12 months)¶

• Treatment continued until investigator-assessed RECIST v1.1 progressive disease, 
unacceptable toxicity, or another discontinuation criterion was met

• Following progression or discontinuation of study treatment, patients could receive subsequent 
therapies, including approved ADCs or chemotherapy, at the investigator’s discretionǁ

Key inclusion criteria:
• Patients with histologically or cytologically 

documented locally recurrent inoperable or 
metastatic TNBC*

• No prior chemotherapy or targeted systemic 
therapy in the locally recurrent inoperable or 
metastatic setting

• Immunotherapy not an option†

• ECOG PS 0 or 1
• No minimum DFI‡

1:1

Dato-DXd
6 mg/kg IV Day 1 Q3W

(n=323)

Investigator’s choice of 
chemotherapy (ICC)#

Paclitaxel, nab-paclitaxel, capecitabine, 
eribulin mesylate/eribulin, carboplatin

(n=321)

Endpoints
Dual primary: 
• OS
• PFS by BICR per RECIST v1.1
Secondary included: 
•PFS (investigator-assessed)
•ORR, DoR
•Safety

Dent et al. ESMO 2025
Dent et al. Annals of Oncology 2026
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Progression-Free Survival by BICR 

*Numbers are rounded. To two decimal points: median PFS 10.84 (95% CI 8.57–12.98) 
with Dato-DXd, 5.55 (95% CI 4.96–6.97) with ICC; Δ 5.29 months.
CI, confidence interval; HR, hazard ratio; mo, months.

Dato-DXd ICC
PFS events, n (%) 199 (62) 209 (65)
HR (95% CI) 0.57 (0.47–0.69)
P-value <0.0001

Dato-DXd demonstrated a statistically significant and clinically meaningful improvement 
in PFS compared with ICC, reducing the risk of progression or death by 43%

0 3 6 9 12 15 18 21 24 27 30 33 36 39
Time from randomisation (months)

Pr
ob

ab
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y o
f P

FS

323 265 191 150 116 84 56 41 24 20 10 5 1 0
321 191 107 64 46 29 19 16 8 6 1 0 0 0ICC

Data-DXd
Number at risk

0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

12-mo rate:
45.6%
25.6%

18-mo rate:
32.7%
16.8%

Δ 5.3 
mo*

Median PFS (95% CI)
10.8 mo (8.6–13.0)
5.6 mo (5.0–7.0)

Dent et al. ESMO 2025
Dent et al. Annals of Oncology 2026



Sequential T-DXd Post Sacituzumab Govitecan in mTNBC

Huppert L et al, ASCO 2024

On average, shorter PFS with ADC2



TBCRC 064: Treatment of ADC-Refractory Breast Cancer with Dato-DXd or T-DXd (TRADE DXd). 
PI: Ana Garrido-Castro

TBCRC-067 ENCORE: Multicenter Prospective Registry of Sequential ADCs in HER2- mBC
PI: Laura Huppert



T-DXd and SG in Patients With HER2-Low and Treatment-Naive 
MBC With Brain Metastases

20

Global Tumor Activity by RECIST v1.1

ORR (n=12): 41.7%

Cohort 2 (n=6)
§ HER2+ MBC or HER2-low MBC with asymptomatic 

untreated brain metastases
Cohort 4 (n=6)
§ HER2-low MBC with progressing brain metastases 

after local treatment

T-DXd: 5.4 mg/kg q3w
Until progression or 

unacceptable toxicity

Efficacy SG (n=32) TPC (n=29)

PFS

Events, n 24 21
Median (95% CI), 
months 2.8 (1.5-3.9) 1.6 (1.3-2.9)

HR (95% CI) 0.65 (0.35-1.22)

OS

Events, n 24 21
Median (95% CI), 
months 6.8 (4.7-14.1) 7.5 (4.7-11.1)

HR (95% CI) 0.87 (0.47-1.63)
ORR, n (%) 1 (3) 0

Best overall 
response, 
n (%)

CR 0 0
PR 1 (3) 0
SD

SD >6 months
15 (47)
2 (6)

9 (31)
1 (3)

PD 11 (34) 11 (38)
Not evaluable 5 (16) 9 (31)

CBR, n (%) 3 (9) 1 (3)

Sacituzumab Govitecan in Patients With mTNBC and Brain 
Metastases: Subgroup Analysis From the ASCENT Trial2

T-DXd in Patients With HER2-Low MBC and 
Brain Metastases: the Phase 2 DEBBRAH Trial1

1. Perez-Garcia JM, et al. SABCS 2022. Abstract PD7-02. 2. Dieras V, et al. SABCS 2020. Abstract PD13-07. 

Intracranial Tumor Activity by RANO-BM

Intracranial ORR 
(n=12): 50%

mPFS (n=12): 5.7 
mo (95% CI: 4.7-

NR)



Treatment Algorithm for mTNBC
PD-L1-negative

Sacituzumab 
govitecan

Olaparib or talazoparib 
(if BRCAm)

PD-L1-positive
Sacituzumab govitecan + 

Pembrolizumab
1L

*TMB-H: Pembrolizumab; MSI-H: Pembrolizumab, Dostarlimab; NTRK fusion: Larotrectinib, Entrectinib, Repotrectinib; RET fusion: Selpercatinib. Slide  courtesy of  Ana Garrido-Castro

Sacituzumab 
govitecan

Olaparib or talazoparib 
(if BRCAm)

T-DXd
(if HER2-low)

Sacituzumab 
govitecan

Olaparib or 
talazoparib 

(if BRCAm)

T-DXd
(if HER2-low)

Chemotherapy
(e.g., eribulin, capecitabine, 

gemcitabine, vinorelbine)

Biomarker positive* 
(TMB-H, MSI-H/dMMR, NTRK 

fusion, RET fusion)

2L

3L+

Chemotherapy
(e.g., taxane, platinum)

Datopotamab 
deruxtecan

Slide courtesy of S. Tolaney 



Dent R. Clin Cancer Res. 2007;13:4429-4434.

“Triple Negative Breast Cancer”
Risk of Recurrence Occurs Early



Heather L. McArthur

KEYNOTE-522

P P P P P P P P P P P P

AC 
or 
EC

AC 
or 
EC

AC 
or 
EC

AC 
or 
EC

Carbo Q1W or Q3W

Q3WQ1W

Study Treatment Paclitaxel 80 mg/m2 IV weekly  
Carboplatin weekly (AUC 1.5) or Q3W (AUC5)
Doxorubicin 60 mg/m2 IV Q3W
(Epirubicin 90 mg/m2 IV Q3W) 
Cyclophosphamide 600 mg/m2 IV Q3W 
Pembrolizumab 200 mg IV Q3W

Primary endpoints
• pCR rate

(ypT0/Tis ypN0)
• EFS
Secondary endpoints
• Alternative pCR rate 

(ypT0 ypN0)
• pCR rate in PD-L1+
• EFS in PD-L1+
• OSWithin 3-6 weeks 

Neoadjuvant chemo
+ pembrolizumab

Neoadjuvant chemo
+ placebo

Eligibility
• Newly diagnosed TNBC 

(central confirmation)
• T1c N+ or T≥2 N0-2
• PD-L1+ or PD-L1-

Stratification
• T1/T2 vs T3/T4
• N0 vs N+
• Carboplatin Q1W 

vs Q3W

Su
rg

er
y

Adjuvant 
pembrolizumab

9 cycles

Adjuvant placebo
9 cycles

R

N = 1,174

Schmid P et al. N Engl J Med. 2020;382(9):810-821.
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KEYNOTE-522: pCR at IA1
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54.9%

PD-L1+
Δ14%

45.3%
30.3%

PD-L1-
Δ15%

230/334 90/164 29/64 10/33

Pembro + chemo 
Placebo + chemo 

Schmid P et al. NEJM 2019.



84.5%

76.8%

Median follow-upe: 39.1 mo
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EFS at IA4 and IA6

Schmid et al. NEJM 2020; Schmid et al. NEJM 2022
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No. at risk
784 769 728 702 681 665 654 643 631 612 0411 162
390 382 358 329 311 299 292 286 284 274 0189 79

81.3%

72.3%

IA6b
Events

HR 
(95% CI)

Pembro + Chemo/Pembro 18.5% 0.63c 
(0.49–0.81)Placebo + Chemo/Placebo 27.7%

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%

Median follow-upf: 63.1 mo 

∆7.7% ∆9.0%



Applying Wins From Late-Stage Cancer to 
Cure More Early-Stage Cancers

2021 FDA approved

Schmid et al. NEJM 2022



K522 EFS by Stage

Schmid et al. SABCS 2023

Stage II Stage III 

HR: 0.59 (95% CI, 0.43-0.82)a HR: 0.71 (95% CI, 0.48-1.05)a

Schmid et al. NEJM 2020; Schmid et al. NEJM 2022



EFS by Nodal Status

Schmid et al. SABCS 2023

Positive Nodal Status

HR: 0.67 (95% CI, 0.49-0.93)aHR: 0.56 (95% CI, 0.38-0.84)a

Negative Nodal Status

Schmid et al. NEJM 2020; Schmid et al. NEJM 2022
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Key Secondary Endpoint: Overall Survival

Schmid et al. ESMO 2024
Schmid et al. NEJM 2024
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656
300

448
199

HRa 0.66 (95% CI, 0.50-0.87)
P=0.00150b

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

Median follow-up: 75.1 months

∆4.9%
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What Subset Derives Benefit?
EFS by pCR at IA6

pCR Yes

pCR No

Schmid et al. ESMO 2023
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Is the benefit of IO conferred with neoadjuvant administration?

Loibl et al. ASCO 2021; Schmid et al. ESMO 2021.

84.5%

76.8%

Keynote-522
Mdn 39.1mo

GeparNuevo 
Mdn 43.7mo



pCR after preop chemo x min 
6 cycles with pembrolizumab

R

Pembrolizumab x 27 weeks

Observation 

OptimeICE-PCR study: 
For patients with pCR

N = 1956 (56month accrual estimated)
Stratification Factors:
• Baseline nodal status
• Receipt of anthracycline chemotherapy: yes vs no
1ºEndpoints: RFS and QOL at 27weeks

PI: Sara Tolaney
NCT05812807

Heather L. McArthur
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What Subset Derives Benefit?
EFS by pCR at IA6

pCR Yes

pCR No

Schmid et al. ESMO 2023
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What Subset Derives Benefit?
EFS by pCR at IA6

pCR Yes

pCR No

Schmid et al. ESMO 2023
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30% of RD patients 
DIE within 5y
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ALEXANDRA/IMpassion030 phase 3
Open-label Study Design

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)

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

End of 
30-day safety 

reporting period 
after last study 

treatment

Follow up

Early TNBC
• Stage II-III
• At least 50% node-positive
• N=2300

S
U
R
G
E
R
Y

21Week 1 3 5 13 24 27 5133

Induction Treatment Maintenance Treatment

429

Arm B: Chemotherapy only control arm

Arm A: Atezolizumab + Chemotherapy experimental arm

R
19

Ignatiadis et al. SABCS 2023
McArthur et al. EBCC 2024

Ignatiadis, Bailey, McArthur et al. JAMA 2025
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iDFS IA and Final Analysis
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Patients remaining at risk
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

Patients remaining at risk
Chemo alone 1098 1041 1009 974 926 885 856 798 699 640 551 460 359 281 217 144 80 33 6 2 0

Atezo + chemo 1101 1053 1027 983 935 892 847 775 691 634 553 467 371 285 214 155 85 39 10 5 0

Atezo + chemo
N = 1101

Chemo alone
N = 1098

iDFS events, n (%) 141 (12.8) 125 (11.4)
iDFS HR (95% CI) 1.11b (0.87, 1.42)

p=0.38

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

Interim Analysis Final Analysis

Median follow-up 25 
months (ITT)

Median follow-up 32 
months (ITT)

Ignatiadis et al. SABCS 2023
McArthur et al. EBCC 2024

Ignatiadis, Bailey McArthur et al. JAMA 2025



SWOG 1418/NRG BR006

PI Lajos Pusztai
NCT02954874 

TNBC with ≥ 1 cm residual 
invasive breast cancer or any + 

LN after neoadjuvant 
chemotherapy

N=1000

1:1

Pembrolizumab 200 mg IV q 3 weeks x 1y

Observation

• Registration:
– Central PD-L1 testing

• Stratification:
– Nodal stage ypNo vs ypN+
– Residual tumor ≥2 vs < 2cm
– PD-L1 pos vs neg
– Prior adjuvant chemo yes vs no

• Hypothesis:
– Pembrolizumab reduces IDFS by 33% c/w observation 

alone
• Primary Endpoint:

– Invasive DFS in PD-L1-positive and overall cohort
• Secondary Endpoints:

– Toxicity
– OS
– DRFS
– QOL (PROMIS, PRO-CTCAE forms, inflammatory 

markers)
– Tissue banking

Activated in 2016 and closed in 2021

https://clinicaltrials.gov/ct2/show/NCT02954874


NAC + pembrolizumab
in high risk (including T1b/c?!) early TNBC

Surgery

pCR No pCR

SOC adjuvant 
pembro

Future enrollment in planned
trials of adjuvant 

pembro vs. not

Suspected or confirmed
gBRCA mutation

Yes No

Consider concurrent 
or sequential

olaparib with pembro

Consider 
concurrent 

capecitabine

Consider concurrent pembro with radiation



PIs: Heather McArthur and Javier Cortes
NCT06393374

TroFuse-012 (sac-TMT for RD)



PI: Sara Tolaney



PI: Aditya Bardia
NCT05629585

TROPION-Breast03 (Dato-DXd for RD)



TROPION-Breast04
Dato-DXd + Durva in Neoadjuvant/Adjuvant TNBC

Key Eligibility Criteria
• Histologically confirmed Stage II or III 

unilateral or bilateral primary invasive 
breast cancer.

• TNBC (ER and PR < 1%) or hormone 
receptor-low breast cancer (ER and/or PR 
1% to < 10%, neither hormone receptor 
may be ≥ 10%), and HER2-negative. 

• No evidence of distant disease.
• No prior surgery, radiation, or systemic 

anticancer therapy.
• ECOG PS 0 or 1.
• Adequate hematologic and organ function.

Primary endpoint:
EFS

Secondary 
endpoints:
OS, DDFS, safety 
and tolerability, 
PROs, PK, 
immunogenicity

Exploratory 
endpoints include 
but are not limited 
to:
TROP2, PD-L1 

N~1900
1:1

Experimental Arm

Dato-DXd + durvalumab
Q3W x 8 (24 weeks)

Durvalumab         
x 9 cycles

+/- chemotherapy
a, b, c

Pembrolizumab    
x 9 cycles 

+/- chemotherapy 
a, c, d

SurgeryNeoadjuvant Adjuvant

Stratification factors:
• Lymph node status (positive versus negative)
• Tumour stage (cT1 to cT2 versus cT3 to cT4
• Hormone receptor status (hormone receptor-negative [ER 

and PR < 1%] versus hormone receptor-low (ER and/or PR 
1% to < 10%, neither hormone receptor may be ≥ 10%])

• Geographic region (US/Canada/Europe/Australia versus 
Rest of World).

a. Endocrine therapy is permitted for participants with hormone receptor-low tumours. No adjuvant CDK4/6 inhibitor 
(eg, abemaciclib, ribociclib).
b. Adjuvant chemotherapy may be given in combination with durvalumab for participants with residual disease. 
Chemotherapy options at discretion of investigator, either: doxorubicin/epirubicin + cyclophosphamide, followed by paclitaxel 
+ carboplatin; doxorubicin/epirubicin + cyclophosphamide followed by paclitaxel; carboplatin + paclitaxel; capecitabine.
c. Olaparib may be administered to participants who are gBRCA-positive with residual disease.
d. Adjuvant capecitabine may be given in combination with pembrolizumab for participants with residual disease, 
at the discretion of investigator.

Control Arm

Pembrolizumab + 
carboplatin + paclitaxel 
Q3W x 4 (12 weeks)

Pembrolizumab +
doxorubicin or epirubicin 

+ cyclophosphamide 
Q3W x 4 (12 weeks)

PI: Heather McArthur
NCT06112379



TroFuse-032 
Sac-TMT + Pembro in Neoadjuvant/Adjuvant TNBC

Arm A
sac-TMT

(4.0 mg/kg q2w)
 +

Pembrolizumab
(200 mg q3w)

S
U
R
G
E
R
Y

F
O
L
L
O
W
 

U
P

1:1

Arm B
Carboplatin  (AUC 1.5 qw)

+ 
Paclitaxel  (80 mg/m2 qw)

+ 
Pembrolizumab 
(200 mg q3w)

Key Eligibility
• Centrally confirmed TN or 
HR-low positive/HER2 
negative breast cancer

• cT1c N1-2 or cT2-4 N0-2

• No metastases

• No previous systemic 
therapy

• No previous excision of 
primary tumor

• ECOG 0 or 1

Primary Endpoints
• pCR rate (ypT0/Tis ypN0)
• EFS

Secondary Endpoints
• OS
• pCR no-DCIS (ypT0 ypN0) 
• DPDRFS
• ePROS

• EORTC QLQ-C30
• Safety and tolerability 

Doxorubicin (60 mg/m2  q3w)
or epirubicin (90 mg/m2 q3w)

+
Cyclophosphamide
(600 mg/m2 q3w)

+ 
Pembrolizumab 
(200 mg q3w)

Carboplatin (AUC 1.5 qw)
+ 

Paclitaxel (80 mg/m2 qw)
+ 

Pembrolizumab 
(200 mg q3q)

Neoadjuvant Treatment 1 
Cycle 1-2

Neoadjuvant Treatment 2
Cycle 3-4

Adjuvant Treatment
30 weeks (5xQ6W)*

Neoadjuvant Treatment Phase
(cycle length – 6weeks)

Participants without residual disease:

• Pembrolizumab (400 mg q6w or 200 
mg q3w )

Participants with residual disease:

• Pembrolizumab (400 mg q6w or 200 
mg q3w )

±
Optional additional treatment per 
physicians' choice: 

• Capecitabine
• Olaparib (if gBRCAm)
• AC/EC (only in Treatment Arm A)

Adjuvant radiotherapy is permitted after surgery concurrently with pembrolizumab. 
XRT must be completed before optional additional TPC (if used). 

N≈2400



Anti-PD1 with anthracycline-free chemo

Sharma et al. JAMA Onc 2024
Zdenkowski et al. SABCS 2023

S2212: Shorter 
Anthracycline-free 
Chemoimmunothe
rapy Adapted to 
pathological 
Response in Early 
TNBC (SCARLET), 
n=2,400
PI: P. Sharma 



Can We Improve Immune Therapy Responses?

Waitz et al, Cancer Res 72:430-439; 2012



Immune stimulation with tumor freezing
protects from tumor re-challenge

 

Waitz et al, Cancer Res 72:430-439; 2012.



Tumor Freezing

McArthur et al, CCR 2016



Tumor Freezing

McArthur et al, CCR 2016



Tumor Freezing

McArthur et al, CCR 2016



Improved Cure Rates by 9.9%!

66.7%

56.8%

Tumor Freezing: Cohort 1 results

McArthur et al, SABCS 2025

Interim analysis with >36 
months follow-up (n=15)

Recently completed phase 2 trial at UTSW, Cedars-Sinai, Providence



Improved Cure Rates by 9.9%!

66.7%

56.8%

Tumor Freezing: Cohort 1 results

McArthur et al, SABCS 2025; McArthur et al, SABCS 2026

Interim analysis with >36 
months follow-up (n=15)

Abstract Number: 3064
Presentation Number: RF6-1
Presentation Title: Interim event-free survival with peri-operative immune 
checkpoint inhibition and cryoablation in residual triple-negative breast cancer
Presentation Date/Time: Thursday, December 10, 2026, 5:30 PM - 6:30 PM
Location: Stars at Night 1-2 



Radiation Therapy is Immunogenic

Murine mammary Carcinoma
96 h after 5 Gy RT

TILs after RT



Radiation to Body Metastases

McArthur et al, ASCO 2018; Ho et al, Cancer 2019



Radiation to Body Metastases

McArthur et al, ASCO 2018; Ho et al, Cancer 2019



The PEARL trial: Pre-operative pembrolizumab 
with radiation therapy in early stage TNBC1

McArthur et al. SABCS 2021; Ho et al. J Clin Oncol 2024 

• 50 patients enrolled between 12/2017 to 04/2021
• 28/50 (56%) achieved a pCR 
• 13/17 (76%) with node-positive disease became node-negative



Breast Cancer Program: Focus on the Tumor Immune Microenvironment 
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Thank you!


