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NAC + pembrolizumab
in high risk 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 
olaparib with pembro

Consider 
concurrent 

capecitabine

Consider concurrent pembro with radiation



KEYNOTE-522

Schmid P et al. NEJM 2019.
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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+

• OS
Within 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
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Adjuvant 

pembrolizumab

9 cycles

Adjuvant placebo

9 cycles

R

N = 1,174



KEYNOTE-522: pCR at IA1
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KEYNOTE-522: pCR at IA1

0

10

20

30

40

50

60

70

80

90

100

ypT0/Tis ypN0

p
C

R
, %

 (
95

%
 C

I)

64.8%

51.2%

260/401 103/201

ITT

Δ 14%

0

10

20

30

40

50

60

70

80

90

100

PD-L1–Positive PD-L1–Negative

p
C

R
, %

 (
95

%
 C

I)

68.9%

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.

pCR Δ diminished to 7.5% 
in subsequent analyses



84.5%

76.8%

Median follow-upe: 39.1 mo
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(0.48–0.82)

0.00031d

Placebo + Chemo/Placebo 23.8%

San Antonio Breast Cancer Symposium®, December 5–9, 2023
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Event
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Key Secondary Endpoint: Overall Survival
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EFS by pCR
94.4%
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67.4%

pCR Yes

pCR No

Schmid et al. ESMO Virtual Plenary. Abstract VP7-2021. 

https://www.annalsofoncology.org/article/S0923-7534(21)02063-9/fulltext
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IA4 IA6

Pembro + Chemo/Pembro Responder

Placebo + Chemo/Placebo Responder

Pembro + Chemo/Pembro Non-responder

Placebo + Chemo/Placebo Non-responder

Pembro + Chemo/Pembro Responder

Placebo + Chemo/Placebo Responder

Pembro + Chemo/Pembro Non-responder

Placebo + Chemo/Placebo Non-responder



0 6 12 18 24 30 36 42 48 54 60 66 72

0

10

20

30

40

50

60

70

80

90

100

Time, months

P
e
rc

e
n

ta
g

e
 o

f 
P

a
ti

e
n

ts

No. at risk

495 495 484 479 473 468 463 458 451 439 0295 120

217 217 214 206 200 199 197 195 194 185 0130 53

289 274 244 223 208 197 191 185 180 173 0116 42

173 165 144 123 111 100 95 91 90 89 059 26

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

0

10

20

30

40

50

60

70

80

90

100

Time, months

P
e
rc

e
n

ta
g

e
 o

f 
P

a
ti

e
n

ts

No. at risk

494 494 494 489 483 482 472478 477 470 460 387 0307 220 122 018

217 217 217 216 214 207 200206 203 200 197 165 0130 87 56 09

290 287 275 262 245 236 209224 215 201 192 164 0126 83 43 010

173 169 165 152 144 135 110122 116 104 100 85 065 53 27 08

EFS by pCR (ypT0/Tis ypN0) 

108/201

92.2%

88.2%

52.3%

62.6%

pCR Yes

HR (95% CI)

0.65 (0.39-1.08)

pCR No

HR (95% CI)

0.72 (0.54-0.96)

pCR Yes

HR (95% CI) 

0.73 (0.39-1.36)

94.4%

92.5%

56.8%

67.4%

pCR No

HR (95% CI)

 0.70 (0.52-0.95)

IA4 IA6

Pembro + Chemo/Pembro Responder

Placebo + Chemo/Placebo Responder

Pembro + Chemo/Pembro Non-responder

Placebo + Chemo/Placebo Non-responder

Pembro + Chemo/Pembro Responder

Placebo + Chemo/Placebo Responder

Pembro + Chemo/Pembro Non-responder

Placebo + Chemo/Placebo Non-responder

>1/3 of K522 treated RD patients 
experience an event within 5y

Schmid et al. ESMO 2023; Schmid et al. NEJM 2024



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

0 6 12 18 24 30 36 42 48 54 60 66 72 78 84

0

10

20

30

40

50

60

70

80

90

100

Time, months

P
e
rc

e
n

ta
g

e
 o

f 
P

a
ti

e
n

ts

No. at risk

495 495 490 484 482 481 476 474 469 468 0465 460 130318

217 217 216 212 209 209 206 205 204 202 0201 193 54133

289 282 270 258 238 231 222 219 214 209 0205 196 46130

173 172 169 154 145 136 130 123 117 116 0112 107 2866

Overall Survival by Pathologic Complete Response (yp T0/Tis ypN0)

pCR Yes

HR (95% CI)
0.69 (0.38-1.26)

pCR No

HR (95% CI)
0.76 (0.56-1.05)

Pembro + Chemo/Pembro Responder

Placebo + Chemo/Placebo Responder

Pembro + Chemo/Pembro Non-responder

Placebo + Chemo/Placebo Non-responder

95.1%

94.4%

65.7%

71.8%

Median follow-up: 75.1 months

30% of K522 treated RD patients 
DIE within 5y

Schmid et al. ESMO 2024; Schmid et al. NEJM 2024



No pCR after NAC R

Pembrolizumab x 27 weeks

IO + ADC 

Studies for patients with RD
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More Questions than Answers

17



TB04 Study Design: Ph3 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.

Dual primary 

endpoints:
pCR and EFS

Secondary 
endpoints:

OS, DDFS, safety 
and tolerability, 
PROs, PK, 

immunogenicity

Exploratory 
endpoints include 
but are not limited 

to:
TROP2, PD-L1 

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

If ADCs are more effective in the NEOADJUVANT setting will the post K522 question be relevant? 



Is the benefit of IO conferred with neoadjuvant administration?

84.5%

76.8%

Keynote-522
Mdn 39.1mo

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

GeparNuevo 
Mdn 43.7mo



ALEXANDRA/IMpassion030: 
iDFS IA and Final Analysis

Primary Efficacy Endpoint (ITT population) 

iDFS: defined as the interval from randomization until date of first occurrence of an iDFS event
aIA results previously presented at SABACs 2023 (database of 17 Feb 2023, not cleaned)
bStratified by PD-L1 status, Surgery, and Axillary Nodal Status
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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 Analysisa Final Analysis

Median follow-up 25 
months (ITT)

Median follow-up 32 
months (ITT)

McArthur et al. EBCC 2024
Ignatiadis 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


pCR after preop chemo x min 

6 cycles with pembrolizumab
R

Pembrolizumab x 27 weeks

Observation 

Will we ever de-escalate IO in RD?
OptimeICE-PCR study 

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

NCT05812807



How will we reconcile RD study data with ongoing phase 

3 studies?

Ongoing Phase 3 Trials of ADCs

Neoadjuvant Adjuvant 1L cytotoxic, pre-ChT

ASCENT-07

SG vs. TPC

DYNASTY-Breast02

DB-1303 vs. TPC

TroFuse-010

Sac-TMT ± pembro vs.TPC

ASCENT-03

SG vs. TPC

ASCENT-04

SG/pembro vs. TPC/pembro

TROPION-Breast02

Dato-DXd vs. TPC

DESTINY-Breast09

T-DXd +/- pertuzumab vs THP
DESTINY-Breast05

T-DXd vs T-DM1

SASCIA

SG vs TPC

ASCENT-05/OptimICE-RD

SG/pembro vs pembro +/- cape

DESTINY-Breast11

T-DXd vs T-DXd/THP vs AC-THP

HR+/HER2-

TNBC

HER2+

TROPION-Breast04

Dato-DXd/Durva vs KN522 regimen

TROPION-Breast03

Dato-DXd +-/ Durva vs. TPC

Topo1 ADC

SURVIVE-HERoes

T-DXd vs TPC

NCT06393374

Sac-TMT/ pembro vs TPC

TROPION-Breast05

Dato-DXd/Durva vs. chemo/pembro

In the probable future, we will 

likely have more Topo1 ADCs 

approved in earlier indications 

(curative setting, 1L setting)

Tarantino SABCS 2024



PI: A.C. Garrido-Castro

The TRADE-DXd phase 2 trial is ongoing to evaluate the activity of T-DXd after 

Dato-DXd or viceversa among patients with HER2-negative MBC

Are ongoing sequencing studies going to be enough to 

inform the post-progression space?



Immune Therapy with RT in mTNBC

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

Other strategies we should be concurrently exploring?



Immune Therapy with RT in mTNBC

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



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

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

• 50 patients enrolled between 12/2017 to 04/2021
• 28/50 (56%) achieved a pCR 
• 37/50 (74%) achieved RCB 0 or 1
• 13/17 (76%) LN+ became ypN0
• The P-RAD Study is exploring the optimal dose of curative intent RT with IO



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.



3 sequential groups of 6 patients

The timing of all study interventions was defined by the 

pre-determined, standard-of-care, non-study surgery date

McArthur et al, CCR 2016



Cryoablation (tumor freezing)

McArthur et al, CCR 2016



Cryoablation (tumor freezing)

McArthur et al, CCR 2016



Cryoablation (tumor freezing)

McArthur et al, CCR 2016



Next steps

1. Reported 66month follow-up data with NO 
RECURRENCES!1-3

2. Pilot study of peri-op ipi, nivo + cryo3 

3. Phase 2 study of peri-op IO in women with 
residual TNBC after chemo (NCT03546686)

1McArthur et al. CCR 2016
2Page et al. CIR 2016

2Comen et al. iScience 2023



UTSW Breast Cancer Program: Focus on the Tumor Immune Microenvironment 
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36Courtesy of Dr. Sangeetha Reddy



Laboratory to Clinic to Laboratory

Courtesy of Dr. Isaac Chan



A novel platform to discover new 

immune strategies

Control +Immune cells

Chan et. al., Journal of Cell Biology, 2020



Clinical challenges and opportunities
• Is SOC adjuvant pembro effective/needed?

• No trials dedicated to POD after K522

• If ADC’s are effective in the curative intent adjuvant setting, will 1 
prevail? 

• Many 1L trials allow prior pembro but have to be ≥6mos from 
exposure (ie. ASCENT 03/04/TB02, etc.)

• Relevance of IO after IO?

• Relevance of ADC after ADC? 

• Novel approaches: Application of local strategies? Combinations 
with drugs that target other elements of the TME?

• Bench to bedside to bench learning
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