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Hurvitz SA et al SABCS 2022; Abstract GS2-02Courtesy of Joyce O’Shaughnessy, MD
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Hurvitz SA et al SABCS 2022; Abstract GS2-02Courtesy of Joyce O’Shaughnessy, MD



TUXEDO Trial: T-DXd in Active HER2+ Brain Metastases

Bartsch R et al Nature Med 2022Courtesy of Joyce O’Shaughnessy, MD



Krop I et al SABCS 2022 Abstract GS2-01Courtesy of Joyce O’Shaughnessy, MD

DESTINY-Breast02: Key Secondary Endpoint – OS 



Tucatinib vs Placebo in HER2+ MBC, Results From the 
Randomized Phase 3 HER2CLIMB Study: PFS and OS

50Curigliano G, et al. ASCO 2021. Abstract 1043; Annals Oncol 2022 

Progression-Free Survival Overall Survival
Median follow-up: 29.6 months

Overall Survival in an Exploratory Analysis in Patients With and Without Visceral Metastases

Patients With Visceral Metastases (n=455) Patients Without Visceral Metastases (n=157)

HR (95% CI) P value Median OS HR (95% CI) P value Median OS 

Tucatinib
0.70 (0.55-0.89) 0.004

21.6 months
0.80 (0.48-1.3) 0.36

32.9 months

Placebo 16.9 months 26.9 months

2 year

50

Median OS HR (95% CI) P value

Tucatinib 24.7 months 0.73 
(0.59-0.90) 0.004

Placebo 19.2 months

Median PFS HR (95% CI) P value

Tucatinib 7.6 months 0.57 
(0.47-0.70) <0.00001

Placebo 4.9 months

Courtesy of Joyce O’Shaughnessy, MD



Intra-Cranial 
CNS Response 

(RECIST)
N=75

Tucatinib
N=55
N (%)

Placebo
N=20
N (%)

CR 3 (5.5) 1 (5.0)

PR 23 (41.8) 3 (15.0)

SD 24 (43.6) 16 (80.0)

PD 2 (3.6) 0

Not Available 3 (5.5) 0

Confirmed ORR 26 (47.3) 4 (20.0)

95% CI 33.7-
61.2%

5.7-43.7%

Stratified p-
value

0.03

DOR (months) 6.8 3.0

Intracranial CNS-Specific Outcomes: HER2CLIMB Study Results

Patient with Brain Metastases (active or treated/stable)

Patient with Brain Metastases (active)

Lin NU, et al. J Clin Oncol. 2020;38(23):2610-2619. Courtesy of Joyce O’Shaughnessy, MD

12.0 (11.2 to 15.2) 
capecitabine



Ramakrishna N et al. J Clin Oncol 2022

2022 ASCO Guidelines
Treatment of HER2+ 
Brain Metastases

Courtesy of Joyce O’Shaughnessy, MD



Ramakrishna N et al. J Clin Oncol 2022

2022 ASCO Guidelines
Treatment of HER2+ 
Brain Metastases

Courtesy of Joyce O’Shaughnessy, MD



Destiny-Breast04
• Improved PFS and OS with 

T-DXd vs TPC in HER2 Low 
MBC Pts 

Modi S et al NEJM 2022 Courtesy of Joyce O’Shaughnessy, MD



DEBBRAH: T-DXd for HER2-low Brain Mets

Perez-Garcia JM et al, SABCS 2022; Abstract PD7-02

Courtesy of Joyce O’Shaughnessy, MD



Key Eligibility: 

• ER+ (>10%), 
HER2 neg

• No prior tx for 
MBC

• No relapse 
<12m on 
adjuvant ET

• Postmeno or 
receiving LHRH

ctDNA Monitoring and
Therapy Switch with ESR1 Mutation (PADA-1)

Bidard et al, SABCS 2021 Abstract GS3-05 Courtesy of Joyce O’Shaughnessy, MD



Step #2: mPFS ~40% longer with switch to F+P

ctDNA Monitoring and
Therapy Switch (PADA-1)

Early switch to Fulvestrant gains 2.7 months. 
Impact on OS unclear.

Ongoing Validation in phase 3 SERENA-6 trial

Step #3: Optional Cross-Over at POD

Bidard et al, SABCS 2021 Abstract GS3-05 Courtesy of Joyce O’Shaughnessy, MD



Twice daily, 4 days on, 3 
days off

500 mg: cycle 1, days 1 & 
15; then every 4 weeks

Dual primary endpoints

PFS by investigator assessment
• Overall
• AKT pathway-altered tumors

(≥1 qualifying PIK3CA, AKT1, or 
PTEN alteration)

Overall survival
• Overall
• AKT pathway-altered tumors

Objective response rate
• Overall
• AKT pathway-altered tumors

Patients with HR+/HER2– ABC

• Men and pre-/post-menopausal women
• Recurrence or progression while on or <12 

months from end of adjuvant AI, or 
progression while on prior AI for ABC

• ≤2 lines of prior endocrine therapy for ABC 
• ≤1 line of chemotherapy for ABC
• Prior CDK4/6 inhibitors allowed (at least 51% 

required)
• No prior SERD, mTOR inhibitor, PI3K 

inhibitor, or AKT inhibitor
• HbA1c <8.0% (63.9 mmol/mol) and diabetes 

not requiring insulin allowed
• FFPE tumor sample from the 

primary/recurrent cancer available for 
retrospective central molecular testing

Stratification factors:
• Liver metastases (yes/no)
• Prior CDK4/6 inhibitor (yes/no) 
• Region*

400 mg twice daily, 4 
days on, 3 days off

500 mg: cycle 1, days 1 & 
15; then every 4 weeks

Capivasertib

Fulvestrant

Placebo

Fulvestrant

R1:1
(N=708)

43.7% altered

37% altered

CAPItello-291: Phase III, randomized, double-blind, 
placebo-controlled study

Turner et al, SABCS 2022; Abstract GS3-04

• Median age ~59
• Asian 26%, Black 1%
• Primary ET resistance ~38%
• Visceral mets ~68%

Summary of Demographics

• One line of prior ET for MBC ~75% 
• Prior CDK4/6i for MBC ~70% 
• Chemotherapy for ABC ~18%

Courtesy of Joyce O’Shaughnessy, MD



Dual-primary endpoint: Investigator-assessed PFS in the 
AKT pathway-altered population

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time from randomization (months)

Number of patients at risk

Capivasertib + fulvestrant 155 150 127 121 99 97 80 76 65 62 54 49 38 31 26 22 21 12 12 9 3 3 2 1 1 0 0
Placebo + fulvestrant 134 124 77 64 48 47 37 35 28 27 24 20 17 14 11 6 6 2 2 2 1 1 1 0 0 0 0
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Capivasertib + 
fulvestrant (N=155)

Placebo + 
fulvestrant (N=134)

PFS events 121 115

Median PFS 
(95% CI); months 7.3 (5.5–9.0) 3.1 (2.0–3.7)

Adjusted HR (95% CI): 0.50 (0.38, 0.65); two-sided p-value <0.001

Capivasertib + 
fulvestrant (N=355)

Placebo + 
fulvestrant (N=353)

PFS events 258 293

Median PFS 
(95% CI); months 7.2 (5.5–7.4) 3.6 (2.8–3.7)

Adjusted HR (95% CI): 0.60 (0.51, 0.71); two-sided p-value <0.001

Dual-primary endpoint: Investigator-assessed PFS in the 
overall population
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time from randomization (months)

Number of patients at risk

Capivasertib + fulvestrant 355 330 266 252 207 199 172 166 138 133 115 98 78 64 55 44 43 25 25 21 8 8 5 2 2 1 0
Placebo + fulvestrant 353 329 207 182 142 136 106 100 83 81 66 59 51 41 33 24 23 12 11 10 4 4 3 1 1 0 0

Turner et al, SABCS 2022; Abstract GS3-04
Courtesy of Joyce O’Shaughnessy, MD



Additional Analyses

Turner et al, SABCS 2022; Abstract GS3-04

Number of 
patients

HR (95%CI)

All patients 708 0.60 (0.51, 0.71)

Age
<65 years 491 0.65 (0.53, 0.79)

≥65 years 217 0.65 (0.47, 0.90)

Race

Asian 189 0.62 (0.44, 0.86)

White 407 0.65 (0.52, 0.80)

Other 112 0.63 (0.42, 0.96)

Region

1 395 0.60 (0.48, 0.75)

2 136 0.77 (0.51, 1.16)

3 177 0.60 (0.42, 0.85)

Menopausal status 
(females only)

Pre/peri 154 0.86 (0.60, 1.20)

Post 547 0.59 (0.48, 0.71)

Liver metastases
Yes 306 0.61 (0.48, 0.78)

No 402 0.62 (0.49, 0.79)

Visceral metastases
Yes 478 0.69 (0.56, 0.84)

No 230 0.54 (0.39, 0.74)

Endocrine resistance
Primary 262 0.66 (0.50, 0.86)

Secondary 446 0.64 (0.51, 0.79)

Prior use of CDK4/6 
inhibitors

Yes 496 0.62 (0.51, 0.75)

No 212 0.65 (0.47, 0.91)

Prior chemotherapy for ABC
Yes 129 0.61 (0.41, 0.91)

No 579 0.65 (0.54, 0.78)

0.3 0.5 1.0 2.0
Hazard ratio (95% CI) Favors  placebo + fulvestrantFavors  capivasertib + fulvestrant

Investigator-assessed PFS by subgroup: Overall population

Overall population AKT pathway-altered population

Capivasertib + 
fulvestrant

Placebo + 
fulvestrant

Capivasertib + 
fulvestrant

Placebo + 
fulvestrant

Patients with measurable disease at baseline 310 320 132 124

Objective response rate; n (%) 71 (22.9) 39 (12.2) 38 (28.8) 12 (9.7)

Odds ratio (95% CI)* 2.19 (1.42, 3.36) 3.93 (1.93, 8.04)

Best objective response in all patients; n (%) 355 353 155 134

Complete response

Partial response

Stable disease (≥ 8 weeks)

Progressive disease

Non evaluable

4 (1.1)

68 (19.2)

187 (52.7)

83 (23.4)

13 (3.7)

1 (0.3)

38 (10.8)

152 (43.1)

149 (42.2)

13 (3.7)

3 (1.9)

35 (22.6)

84 (54.2)

31 (20.0)

2 (1.3)

0

12 (9.0)

55 (41.0)

62 (46.3)

5 (3.7)

Response per 
investigator assessment 
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Time from randomization (months)

Number of patients at risk
Capivasertib + fulvestrant 200 180 139 131 108 102 92 90 73 71 61 49 40 33 29 22 22 13 13 12 5 5 3 1 1 1 0

Placebo + fulvestrant 219 205 130 118 94 89 69 65 55 54 42 39 34 27 22 18 17 10 9 8 3 3 2 1 1 0 0

Exploratory analysis: Investigator-assessed PFS in 
the non-altered population (including unknown†)

Capivasertib + 
fulvestrant (N=200)

Placebo + 
fulvestrant (N=219)

PFS events 137 178
Median PFS 

(95% CI); months 7.2 (4.5–7.4) 3.7 (3.0–5.0)

HR (95% CI): 0.70 (0.56, 0.88)

Excluding unknowns (58 v 48): 
HR 0.79 (95% CI 0.61, 1.02)

Courtesy of Joyce O’Shaughnessy, MD



Conclusions
• Capivasertib/fulvestrant improved PFS over fulvestrant post-progression on 

AI +/- CDK 4/6 inhibitor - in overall population and in patients with 
PI3K/AKT pathway-altered cancers 

• Efficacy in the subset of patients with non-altered tumors uncertain

• GI toxicity, primarily lower grade diarrhea, is manageable with 4 days on/3 
days off schedule – much less hyperglycemia than alpelisib with HgbA1c up 
to 8% allowed 

• Capivasertib may be PI3K/AKT pathway inhibitor of choice following 
progression on CDK 4/6 inhibitor once FDA-approved 

• Data to be considered for FDA approval

Courtesy of Joyce O’Shaughnessy, MD



EMERALD Phase 3 Study Design

Inclusion Criteria
• Men and postmenopausal women with 

advanced/metastatic breast cancer
• ER-positive,a HER2-negative
• Progressed or relapsed on or after 1 or 2 lines 

of endocrine therapy for advanced disease, 
one of which was given in combination with a 
CDK4/6i
• ≤1 line of chemotherapy for advanced disease
• ECOG PS 0 or 1 

Elacestrant
400 mg dailyc

Co-Primary 
Endpoints:d
• PFS in all pts
• PFS in mESR1

Key Secondary 
Endpoint:
• Overall Survival

Follow Up

Investigator’s choice (SOC):
Fulvestrant 
Anastrozole
Letrozole
Exemestane

Stratification Factors:
• ESR1-mutation statuse
• Prior treatment with fulvestrant
• Presence of visceral metastases

PD or 
withdrawal 
criterionfR

1:1

aDocumentation of ER+ tumor with ≥ 1% staining by immunohistochemistry; bRecruitment from February 2019 to October 2020; cProtocol-defined dose reductions permitted;
dBlinded Independent Central Review. eESR1-mutation status was determined by ctDNA analysis using the Guardant360 assay. fRestaging CT scans every 8 weeks.
CBR, clinical benefit rate; DOR, duration of response; ECOG PS, Eastern Cooperative Oncology Group performance status; ORR, objective response rate; OS, overall survival, PD, progressive disease; 
PFS: progression-free survival; Pts, patients; R, randomized. SOC, standard of care.

N = 477b

Bidard FC et al. J Clin Oncol, 2022Courtesy of Joyce O’Shaughnessy, MD



PFS: Elacestrant vs Fulvestrant (All Patients and mESR1 Group)

All Patients Patients With Tumors Harboring mESR1
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Elacestrant Fulvestrant
N 239 165
Event (%) 144 (60.3) 109 (66.1)
Median PFS, months

(95% CI)
2.79

(1.94-3.78)
1.94

(1.87-2.10)
P value 0.0049
Hazard ratio (95% CI) 0.684 (0.521-0.897)

Elacestrant Fulvestrant
N 115 83
Event (%) 62 (53.9) 59 (71.1)
Median PFS, months 

(95% CI)
3.78 

(2.17-7.26)
1.87

(1.84-2.10)
P value 0.0005
Hazard ratio (95% CI) 0.504 (0.341-0.741)
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• Elacestrant demonstrated a statistically significant and clinically meaningful PFS improvement versus Fulvestrant 
as SOC in patients with ER+/HER2- advanced/metastatic breast cancer and mESR1 following CDK4/6i therapy
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A significant PFS benefit was seen in the ESR1-mutated population of EMERALD; a benefit 
trend was observed in acelERA BC and AMEERA-3

• It was announced in August 2022 that the amcenestrant clinical development programme will be discontinued.4
1° primary; 2°, secondary; BC, breast cancer; EP, endpoint; mo, months; mPFS, median progression-free survival; PCET, physician’s choice of endocrine therapy; PFS, progression-free survival; SERD, selective oestrogen receptor degrader.

•
1. Martin M, et al. ESMO 2022 (Abstract 211MO; mini oral presentation); 2. Tolaney SM, et al. ESMO 2022 (Abstract 212MO; mini oral presentation); 3. Bidard F-C, et al. J Clin 
Oncol 2022; 4. https://www.sanofi.com/en/media-room/press-releases/2022/2022-08-17-05-30-00-2499668 (accessed August 2022).

acelERA BC1

2° EP: PFS (ESR1mut)
EMERALD3

Co-1° EP: PFS (ESR1mut)

Giredestrant and elacestrant had comparable PFS hazard ratios vs. PCET in ESR1-mutated 
subpopulations; the HR for amcenestrant was notably higher

Hazard ratio: 0.60
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EMERALD Phase 3 Trial: Elacestrant vs SOC ET

Bardia, Bidard …… and Kaklamani; SABCS 2022

At least 6 mo At least 12 mo At least 18 mo
Elacestrant

(n=202)
SOC

(n=205)
Elacestrant

(n=150)
SOC

(n=160)
Elacestrant

(n=98)
SOC

(n=119)

Median PFS
Months

(95% CI)
2.79

(1.94 - 3.78)
1.91

(1.87 - 2.14)
3.78

(2.33 - 6.51)
1.91

(1.87 - 3.58)
5.45

(2.33 - 8.61)
3.29

(1.87 - 3.71)

PFS rate at 6 months
(95% CI)

34.40
(26.70 - 42.10)

19.88
(12.99 - 26.76)

41.56
(32.30 - 50.81)

21.72
(13.65 - 29.79)

44.72
(33.24 - 56.20)

25.12
(15.13 - 35.10)

PFS rate at 12 months
(95% CI)

21.00
(13.57 - 28.43)

6.42
(0.75 - 12.09)

25.64
(16.49 - 34.80)

7.38
(0.82 - 13.94)

26.70
(15.61 - 37.80)

8.23
(0.00 - 17.07)

PFS rate at 18 months
(95% CI)

16.24
(8.75 - 23.74)

3.21
(0.00 - 8.48)

19.34
(9.98 - 28.70)

3.69
(0.00 - 9.77)

21.03
(9.82 - 32.23)

4.11
(0.00 - 11.33)

Hazard ratio (95% CI) 0.688 
(0.535 - 0.884)

0.613 
(0.453 - 0.828)

0.703 
(0.482 - 1.019)

Duration on CDK4/6i in the metastatic setting

PFS by Duration of CDK4/6i: All Patients

PFS by Duration of CDK4/6i: ESR1 mutant

At least 6 mo At least 12 mo At least 18 mo
Elacestrant

(n=103)
SOC

(n=102)
Elacestrant

(n=78)
SOC

(n=81)
Elacestrant

(n=55)
SOC

(n=56)
Median PFS

Months
(95% CI)

4.14
(2.20 - 7.79)

1.87
(1.87 - 3.29)

8.61
(4.14 - 10.84)

1.91
(1.87 - 3.68)

8.61
(5.45 - 16.89)

2.10
(1.87 - 3.75)

PFS rate at 6 months
(95% CI)

42.43
(31.15 - 53.71)

19.15
(9.95 - 28.35)

55.81
(42.69 - 68.94)

22.66
(11.63 - 33.69)

58.57
(43.02 - 74.12)

27.06
(13.05 - 41.07)

PFS rate at 12 months
(95% CI)

26.02
(15.12 - 36.92)

6.45
(0.00 - 13.65)

35.81
(21.84 - 49.78)

8.39
(0.00 - 17.66)

35.79
(19.54 - 52.05)

7.73
(0.00 - 20.20)

PFS rate at 18 months
(95% CI)

20.70
(9.77 - 31.63)

0.00
(   .   - .  )

28.49
(14.08 - 42.89)

0.00
(  .   - .  )

30.68
(13.94 - 47.42)

0.00
(  .   - .   )

Hazard ratio (95% CI) 0.517 
(0.361 - 0.738)

0.410  
(0.262 - 0.634)

0.466 
(0.270 - 0.791)

Duration on CDK4/6i in the metastatic setting

Courtesy of Joyce O’Shaughnessy, MD



Conclusions
• Elacestrant is effective post-progression on CDK 4/6 inhibitor in patients 

with endocrine therapy-sensitive disease 

• Hazard ratios for improved PFS (vs fulvestrant or AI) are similar in pts who 
received >6 months prior CDK4/6i or longer, ie, not primary-resistant to 
CDK 4/6 inhibitor

• Benefit of elacestrant more marked in the ESR1 mutant population, 
especially those who had at least 12 mos of prior CDK 4/6 inhibitor therapy 

• Next steps: combinations with other targeted agents in HR+ HER2- MBC 
(ELEVATE trial) and adjuvant trial is planned

Courtesy of Joyce O’Shaughnessy, MD



SERENA-2 Phase 2 Trial: Camizestrant plus Fulvestrant

Post-menopausal 
ER+/HER2- ABC 

candidates to 
receive fulvestrant
monotherapy in the 

ABC setting
1:1:1:1
N=240

Stratification:
Prior CDK4/6i

Lung/liver mets

camizestrant 150 mg (n=73)

camizestrant 75 mg (n=74)

fulvestrant (n=73)

camizestrant 300 mg (n=20)
(CSP v5 amendment: 16Dec20)

R

Primary endpt: 
Inv assessed PFS 

of each C arm to F

Oliveira et al, SABCS 2022

Demographics
• 90-95% white
• Imbalance in liver (not visceral) mets: 31 v 41 vs 48%
• Imbalance in ESR1m: 30 v 36 v 48%
• 77% one line ET, 63% prior AI; 50% prior CDK4/6i
• Prior chemo for MBC: 22 v 12 v 26%
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Camizestrant 75 mg
Camizestrant 150 mg

Fulvestrant 500 mg

0 3 6 9 12 15 18 21 24 27
Time (months)

1.0

0.8

0.6

0.4

0.2

0.0

C 75 74 50 33 27 21 14 7 2 1 0
C 150 73 50 37 32 25 12 6 2 0

F 73 37 28 22 14 8 5 0

C 75 (n=74) C 150 (n=73) F (n=73)
Median duration 
of follow-up, months  16.6 16.6 17.4
Events [n (%)] 50 (67.6) 51(69.9) 58 (79.5)
Median PFS, months 
(90% CI)

7.2
(3.7-10.9)

7.7
(5.5-12.9)

3.7
(2.0-6.0)

Adjusted HR 
(90% CI)a

0.58
(0.41-0.81)

0.67
(0.48-0.92) -

P value 0.0124* 0.0161* -

*Statistically significant; aHRs adjusted for prior use of CDK4/6i and liver/lung metastases

Primary endpoint: PFS by investigator assessment

C 75 (n=74) C 150  (n=73) F (n=73)
Events [n (%)] 39 (52.7) 33 (45.2) 53 (72.6)
Median PFS, 
months (90% CI)

7.4 
(4.5-10.9)

12.7 
(9.3-18.4)               

3.7 
(2.0-3.8)

Adjusted HR 
(90% CI)a

0.56 
(0.39-0.80)

0.47 
(0.33-0.68) -

P value 0.0079* 0.0004* -

PFS by BICR: 
Significant 

discordance with 
inv PFS for 150 mg

Courtesy of Joyce O’Shaughnessy, MD



Conclusions
• Oral SERD camizestrant has improved PFS over fulvestrant, including 

in pts post-progression on CDK 4/6 inhibitor

• More data needed on efficacy of camizestrant in ESR1 WT pts

• At chosen phase III dose of 75mg low incidence of sinus bradycardia 
and photopsia (flashes of light)

• 1L trial SERENA-4 underway (with CDK 4/6 inhibitor) and adjuvant 
trial planned

Courtesy of Joyce O’Shaughnessy, MD



Phase III TROPiCS: Sacituzumab 
govitecan in HR+/HER2neg MBC

Rugo et al, JCO 2022, ESMO 2022, SABCS 2022

Key eligibility criteria:
•HR+/HER2* negative, locally 
advanced and unresectable, or 
metastatic breast cancer

• Eligible for first chemotherapy for 
advanced mBC
• Progressed after 1 or more ET for 
mBC, or relapsed within 12 months of 
completing adjuvant ET or while 
receiving adjuvant ET
• No prior treatment with a 
topoisomerase I inhibitor
• Measurable disease per RECIST 
v1.1
• Prior CDK 4/6i not required (no prior 
CDK 4/6i capped at 30%)

N = 654

2:1
randomization

Sacituzumab govitecan 
10 mg/kg IV

Days 1 and 8, every 21 days

Treatment of physician’s choice
(capecitabine, paclitaxel, nab-paclitaxel)

Primary Endpoint

• PFS by BICR

Key Secondary Endpoints

• OS 

• ORR by BICR
• TTDD to Physical functioning

Secondary Endpoints

• PFS by investigator

• ORR by investigator
• DOR
• Safety

Stratification:
• Duration of prior CDK 4/6i in metastatic setting (none/≤12 mos vs 

>12 mos)
• HER2 IHC (HER2 IHC 0 vs HER2 IHC-low ([IHC 1+; 2+/ISH-])
• Geographic region (US/CAN/EU vs. ROW) 

ASCENT-07

BICR analysis SG (n=272) TPC (n=271)
Median PFS, mo (95% CI) 5.5 (4.2–7.0) 4.0 (3.1–4.4)

Stratified HR (95% CI) 0.66 (0.53–0.83)
Stratified Log Rank P value P=0.0003

SG (n=272) TPC (n=271)
Median OS, mo (95% CI) 14.4 (13.0–15.7) 11.2 (10.1–12.7)

Stratified HR (95% CI) 0.79 (0.65–0.96)
Stratified Log Rank P value P=0.020

PFS1 OS2

9 months 12 months6 months
12 months

PFS rate, % (95% CI)
SG (n=272) TPC (n=271)

6-mo 46.1 
(39.4–52.6)

30.3 
(23.6–37.3)

9-mo 32.5 
(25.9–39.2)

17.3 
(11.5–24.2)

12-mo 21.3 
(15.2–28.1)

7.1 
(2.8–13.9)

OS rate, % (95% CI)
SG 

(n=272)
TPC 

(n=271)
12-mo 61 (55–66) 47 (41–53)

No Impact of TROP2 expression on efficacy

Demographics
• 95% visceral mets
• 100% prior CDKi
• Median 3 lines of chemo 

for MBC

Improved OS by a median of 3.2 
months as late line Rx

• TROP2 expression in 95%
• H score >100 in 58%
• 7.7 mo median time from 

tissue collection to 
randomization

SG (n=142) TPC (n=128)

Median PFS, 
mo (95% CI)

6.4 
(4.0-8.3)

4.1
(2.1-4.5)

HR (95% CI) 0.60 (0.44-0.81)

SG (n=96) TPC (n=96)

Median PFS, 
mo (95% CI)

5.3 
(4.1-6.0)

4.0 
(2.8-5.6)

HR (95% CI) 0.77 (0.54-1.09)

<100 Subgroup ≥100 Subgroup

SG (n=96) TPC (n=96)

Median OS, 
mo (95% CI)

14.6 
(12.7-18.1)

11.3 
(10.0-13.3)

HR (95% CI) 0.75 (0.54-1.04)

<100 Subgroup ≥100 Subgroup

SG (n=142) TPC (n=128)

Median OS, 
mo (95% CI)

14.4 
(12.7-16.4)

11.2
(9.9-12.9)

HR (95% CI) 0.83 (0.62-1.11)

Courtesy of Joyce O’Shaughnessy, MD

TTD of Physical functioning



Phase 1 TROPION-PanTumor01: 
Datopotamab deruxtecan in HR+/HER2neg MBC

• N=41
• Median of 2 prior chemo for MBC 

(Range: 1-6)
• 95% prior CDKi

• Efficacy: 
• ORR (all PR): 27% 
• CBR: 44%
• Med PFS 8.3 mo
• 59% alive for >1 year

• Safety (all Gr/>Gr 3):
• Stomatitis: 83/10%
• Nausea: 56/0%
• Alopecia: 37%
• Pneumonitis: Gr 2 and 3 (2 pts)

Meric-Bernstam et al, SABCS 2022; Abstract PD13-08

TROPION-Breast01

Key Eligibility Criteria

• HR-positive, HER2-negative inoperable/ metastatic breast cancer 
with disease progression following 1 or 2 lines of chemotherapy 
(& progressed on, or not suitable for, endocrine therapy)

• Targeted agents (i.e., inhibitors of mTOR, PD-1/PD-L1, CDK4/6, 
PARP) and endocrine therapies do not count as prior lines of 
chemotherapy

• At least 1 measurable lesion

• FFPE tumor sample

• Adequate organ function

Dato-DXd 
6mg/kg IV Q3W

N=350

Investigator's Choice 
of Chemotherapy 

(Eribulin, Vinorelbine, 
Capecitabine or 

Gemcitabine)
N=350

Dual primary endpoints
PFS (BICR), OS

Secondary endpoints
PFS (inv), ORR, DoR, 

DCR, PRO, Safety, 
Tolerability, PK, and 

Immunogenicity

Exploratory endpoints
TROP2 IHC

1:1

Stratification factors:

• 1 vs. 2 previous lines of chemotherapy in the 
inoperable/metastatic setting

• Geographic location (US/Canada/EU vs rest of world)

• Previous CDK 4/6 inhibitor use

Response assessment: Scan Q6W for 48 weeks, then Q9W until RECIST1.1 disease progression (as assessed by Investigator), regardless of study intervention discontinuation or start of subsequent 
anticancer therapy. Following disease progression, 1 additional follow-up scan should be performed as per Imaging schedule.

Statistical Considerations:

To strongly control the familywise type I error rate at the 5.0% level (2-sided), an
alpha level of 1.0% will be allocated to the PFS dual primary analysis and the
remaining 4.0% alpha level will be allocated to the OS analyses
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Ongoing TROPION-Breast01 in 2nd-3rd line HR+ MBC
Courtesy of Joyce O’Shaughnessy, MD

inoperable/metastatic breast cancer



Conclusions

• Sacituzumab govitecan improved OS compared with chemotherapy as late-line 
therapy for HR+ HER2- MBC post-progression on CDK 4/6 inhibitor

• Category 2A, preferred therapy on NCCN guidelines following progression on 2 
prior cytotoxic regimens (awaiting FDA approval)  

• ASCENT-07 underway of sacituzumab as 1L cytotoxic therapy in HR+ MBC

• Datopotamab, anti-TROP2 ADC, is active as late-line therapy for HR+ MBC, with 
stomatitis most common toxicity (steroid mouth rinse ameliorates)

Courtesy of Joyce O’Shaughnessy, MD



Bardia et al ESMO 2020; Abstract LBA17

Phase III ASCENT Trial 

Courtesy of Joyce O’Shaughnessy, MD



Bardia et al ESMO 2020; Abstract LBA17

Phase III ASCENT Trial 

PFS was 5.6 months (95% confidence interval [CI], 4.3 to 6.3; 166 events) with sacituzumab
govitecan and 1.7 months with chemo.

The median overall survival was 12.1 months (95% CI, 10.7 to 14.0) with sacituzumab govitecan and 
6.7 months (95% CI, 5.8 to 7.7) with chemotherapy (hazard ratio for death, 0.48; 95% CI, 0.38 to 
0.59; P<0.001).

Courtesy of Joyce O’Shaughnessy, MD



Conclusions
• Sacituzumab govitecan improves OS as 2L+ therapy for metastatic 

TNBC
• Category 1, preferred regimen NCCN guidelines 2L+ therapy for 

metastatic TNBC
• Treatment-limiting toxicities of myelosuppression and diarrhea 

manageable with dose reduction – start with lower dose in pts who 
are heavily pretreated or have impaired hepatic function or co-
morbidities
• Sacituzumab being evaluated as 1L metTNBC therapy with or without 

pembrolizumab (ASCENT-03 and ASCENT-04)

Courtesy of Joyce O’Shaughnessy, MD



Dato-DXd in Advanced TNBC
TROPION-PanTumor01 Study

Bardia A, et al. SABCS 2022. Poster Presentation P6-10-03. 

Study Design

Courtesy of Joyce O’Shaughnessy, MD



TROPION-PanTumor01 Study: Dato-DXd
Efficacy

Bardia A, et al. SABCS 2022. Poster Presentation P6-10-03. 

ORR by BICR: 
§ All patients: 32%
§ Topo I inhibitor-naive patients: 44%

mDOR: 16.8 months in both groups

mPFS:
§ All patients: 4.4 months
§ Topo I inhibitor-naive patients: 7.3 months

mOS:
§ All patients: 13.5 months
§ Topo I inhibitor-naive patients: 14.3 months

AEs: Most common TEAEs: stomatitis (73%), 
nausea (66%), vomiting (39%)

Antitumor Tumor Responses by BICR

Courtesy of Joyce O’Shaughnessy, MD



BEGONIA: Dato-DXd + Durvalumab 1L Metastatic TNBC  
Efficacy

Schmid P, et al. SABCS 2022. Poster Presentation PD11-09. 

§ Confirmed ORR: 39/61 
(73.6%) 

§ Responses were durable
§ 82% of patients 

remaining in response 
at data cutoff

§ Responses were observed 
in PD-L1 low and PD-L1 
high tumors

Change from Baseline in Sum of Target Lesions Over 
Time

Best Change from Baseline of Target Lesion Size

Courtesy of Joyce O’Shaughnessy, MD



Conclusions
• Dato-DXd promising activity late-line single agent and 1L with 

durvalumab in metastatic TNBC (regardless of PDL1 expression)
• Every 3-weekly dosing convenient with less neutropenia and diarrhea 

than sacituzumab, but with stomatitis
• Dato-DXd being evaluated as 1L therapy in metTNBC with or without 

checkpoint inhibitor
• Dato-DXd will be evaluated as adjuvant therapy for residual TNBC 

following neoadjuvant therapy, and as preoperative therapy in TNBC

Courtesy of Joyce O’Shaughnessy, MD



Results From the Phase 1/2 Study <br />of Patritumab Deruxtecan, a <br />HER3-Directed Antibody-Drug Conjugate (ADC), in Patients With HER3-Expressing Metastatic Breast Cancer 

Abstract 1002



Krop IE et al. ASCO 2022;Abstract 1002.

Patritumab Deruxtecan (HER3-DXd)



Clinical Activity of HER3-DXd Across Breast Cancer Subtypes

Krop IE et al. ASCO 2022;Abstract 1002.



Change in Tumor Size from Baseline

Krop IE et al. ASCO 2022;Abstract 1002.



KEYNOTE-355 Study Design (NCT02819518) 

Stratification Factors:
• Chemotherapy on study (taxane or gemcitabine-carboplatin)
• PD-L1 tumor expression (CPS ≥1 or CPS <1)f
• Prior treatment with same class chemotherapy in the 

neoadjuvant or adjuvant setting (yes or no)

Key Eligibility Criteria
• Age ≥18 years
• Central determination of TNBC and 

PD-L1 expressiona
• Previously untreated locally recurrent 

inoperable or metastatic TNBC
• De novo metastasis or 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

Pembrolizumabb + Chemotherapyc

Placebod + Chemotherapyc

R 
2:1

Progressive 
diseasee/cessation 

of study therapy

PD-L1 CPS ≥10

Prespecified P value boundary of 
0.00411 met

38% of pts

Cortes et al, Lancet 2020; Rugo et al , ESMO 2021
Cortes et al N Engl J Med 2022

PFS: 

PD-L1 CPS ≥10

n/N Events
HR 

(95% CI)
P-value 

(one-sided)

Pembro + Chemo 155/220 70.5% 0.73 
(0.55-0.95)

0.0093a

Placebo + Chemo 84/103 81.6%

No. at risk
220214193171154139 105127116

103 98 91 77 66 55 3546 39

91 84 78 73

30 25 22 22

59 1743 31

17 612 8

2 0

2 0

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

58.3%
44.7%

23.0 months
16.1 months

PD-L1 CPS ≥10

Prespecified P value boundary of 
0.00411 met

38% of pts

6.9 month increase in OS

OS:

Courtesy of Joyce O’Shaughnessy, MD



Impact of PD-L1 CPS Subgroups on OS and PFS

Hazard Ratio (95% CI)

Favors
Pembro + Chemo

Favors
Placebo + Chemo

Median OS (mo)

Subgroup
Patients

n
Pembro +

Chemo
Placebo
+ Chemo

Patients
n

Hazard Ratio
(95% CI)

0.0 0.5 1.0 1.5

Overall 17.2 15.5 0.89 (0.76 to 1.05)
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Hazard Ratio
(95% CI)
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Overall 7.5 5.6 0.82 (0.70 to 0.98)
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• 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

Courtesy of Joyce O’Shaughnessy, MD
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Key Data Sets

Localized ER-Positive Breast Cancer
• Abdou Y et al. Race and clinical outcomes in the RxPONDER trial (SWOG S1007). San Antonio 

Breast Cancer Symposium 2022;Abstract GS1-01. 

• Nitz UA et al. Endocrine therapy response and 21-gene expression assay for therapy guidance in 
HR+/HER2- early breast cancer. J Clin Oncol 2022;40(23):2557-67.

• Sparano J et al. Trial Assigning Individualized Options for Treatment (TAILORx): An update including 
12-year event rates. San Antonio Breast Cancer Symposium 2022;Abstract GS1-05.

• Andre F et al. Biomarkers for adjuvant endocrine and chemotherapy in early-stage breast cancer: 
ASCO guideline update. J Clin Oncol 2022;40(16):1816-37.

• Johnston S et al. Abemaciclib plus endocrine therapy for HR+, HER2-, node-positive, high-risk 
early breast cancer: Results from a pre-planned monarchE overall survival interim analysis, 
including 4-year efficacy outcomes. San Antonio Breast Cancer Symposium 2022;Abstract GS1-09.



ER+ EBC: Who benefits from chemotherapy?

N0 N+ 1-3LN N ≥4LN 

Premenopausal
0-10 11-25 >25 0-10 11-25 >25

CET
ET ET/

CET CET ET CET CET

Postmenopausal
0-10 11-25 >25 0-10 11-25 >25

CET
ET ET CET ET ET CET

Treatment decisions based on Oncotype DX

Courtesy of Peter Schmid, FRCP, MD, PhD



ER+ EBC: Who benefits from chemotherapy?
Combining Oncotype with functional endocrine sensitivity test (3/52 WOO therapy)

ET
N=868

CETET
N=1422

CET
N=694

HR+ N0/1 EBC

RS12-25 RS >25RS 0-11
20.3% 55.5% 24.2%

No ET 
Response62.2% 37.8%

ET 
Response

3/52 
preOP ET

and pN1; Appendix Figs A3A and A3B, online only); the
similarity persisted even within age subgroups. In partic-
ular, among patients with pN1 age # 50 years, only 5 of
162 distant events occurred (2 of 91 v 3 of 71, respectively),
and these were confined to pT2-3 cases. The iDFS un-
adjusted hazard ratio (HR) for the experimental versus
control arm was 1.30 (0.90 to 1.88; Table 2); for age # 50
years, it was 1.51 (.71 to 3.22), and for age . 50 years, it
was 1.22 (0.80 to 1.86). Corresponding dDFS HRs for
dDFS were 1.32 (0.82 to 2.13; Table 2), 1.07 (0.381 to
3.01; age # 50 years) and 1.37 (0.80 to 2.34; age. 50
years). Table 2 also highlights independent factors affecting
these end points in the endocrine trial; the adjusted HRs for
the experimental versus control arm are closer to 1.0
for iDFS and dDFS than the unadjusted HRs. Patients
with RS12-25/ET response and with three involved LNs
may have lower dDFS than others (Appendix Figs A3C
and A3D, online only).

No significant differences in iDFS or dDFS emerged in
pairwise comparisons of RS0-11, RS12-15/responder,
and RS16-25/responder subgroups. For age # 50 years,
5y-iDFS was 94.8% in RS0-11, 93.2% in RS12-15/
responder, and 92.0% in RS16-25/responder sub-
groups (HR: 1.24 [0.47 to 3.25] for RS12-15 and 1.71
[0.76 to 3.84] for RS16-25, both compared with RS0-
11). For age . 50 years, 5y-iDFS was 93.5%, 92.6%,
and 92.5%, respectively. HR was about 1.2 (with wide
CI) for both comparisons. All efficacy parameters are
summarized in Appendix Tables A1 and A2 (online only).

Within the control arm, among patients (N 5 721) with
measured Ki67post, ET response (in 81%)was not significantly
associated with iDFS (HR: 0.96 [0.42 to 2.19]) or dDFS (HR:
1.01 [0.34 to 3.00]). Ki67post coded as a continuous variable
was also not prognostic for either iDFS or dDFS in either arm.

DISCUSSION

To our knowledge, the WSG-ADAPT-HR1/HER2– trial for
the first time prospectively combines baseline risk as-
sessment using GEA (RS) with testing of dynamic endo-
crine response (Ki67post # 10%) following short
preoperative ET for decision making.

In ADAPT HR1/HER2– patients in both endocrine trial
arms (RS0-11, RS12-25/ET response) and pN0-1 had
excellent 5y-iDFS under ET alone; 5y-dDFS and 5y-OS
were also excellent and similar in these trial arms within key
age and nodal subgroups. Multivariable analysis further
supported equivalence of iDFS and dDFS in the endocrine
arms. Given the recent data from RxPONDER and
MINDACT, the ADAPT approach combining GEA and ET
response for therapy decisionmaking has gained additional
importance, particularly for premenopausal patients. The
ADAPT results support the hypothesis that the apparent CT
benefit in the premenopausal cohorts of Rx-PONDER and
MINDACT may be partly attributable to an endocrine effect
involving ovarian suppression.2-4 Since ET response is
primarily dependent on the type of ET, ovarian suppression
and also AI have a potential role in increasing ET response
(and thus ET efficacy) in premenopausal patients, even in
those at high clinical risk, irrespective of CT use.22 Evidence
to date12-14 suggests that ET response is likely to be a key
latent variable influencing efficacy of ET in HR1/HER2–
EBC—at least in patients with 0-3 LNs and intermediate
RS. In ADAPT, this variable was explicitly measured: In
addition to the inverse association with RS, ET response
was strongly dependent on ET type, which in turn is strongly
aligned with menopausal status in all trials and in current
clinical practice. Hence, in the trials discussed here,
menopausal status is a strong surrogate for the efficacy of
ET given in the corresponding menopausal subgroup. In
view of our results, future application of short preoperative
ET in premenopausal patients should involve ovarian
suppression to maximize their probability for ET response.

Assumptions for evaluation of ET response in ADAPT were
based on prior evidence from IMPACT and P02412,13 and
confirmed by the ADAPT run-in phase,9 ACOSOGZ-1031-B,15

ALTERNATE,23 and POETIC.14 In particular, while differing
from ADAPT in trial design (postmenopausal only, 11.2%
HER21, 26.3% CT), POETIC14 prospectively demonstrated
feasibility of sequential Ki67 measurements in HR1/HER2–
EBC and that Ki67 response is predictive for outcome after
standard ET.

As a successor to the WSG-PlanB trial, which successfully
omitted CT in patients with pN0-1 and RS0-11,5 WSG
ADAPT used similar inclusion criteria (ie, all patients who
are candidates for CT according to national guidelines)
augmented with a predefined algorithm—on the basis of
not only RS but also dynamic ET response—for guiding CT
indications. In the ADAPT endocrine RS0-11 arm (24%
pN1), 5-year iDFS of about 94% prospectively validated the
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FIG 2. 5y-iDFS in experimental versus control arms of the ADAPT
HR1/HER2– endocrine trial. 5y-iDFS, 5-year invasive disease-free
survival; Ki67post, postendocrine Ki67; NI, noninferiority; RS, recur-
rence score.
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iDFS in ET groups

5 year-iDFS (94%) in patients with pN0-1 and RS0-11 of
the WSG-PlanB2-5 trial, who also received only ET. The
pN0-1 RS12-25 population had 5y-iDFS of about 95% on
CT (PlanB) compared with 92.6% in ET responders on ET
alone (ADAPT).

To support clinical insights and therapy guidance, the
present analysis included corresponding (N0-1 RS12-
25) ET nonresponders from the CT trial20 to complete the
clinical picture for the experimental arm and elucidate
comparisons with further prospective GEA-based trials,
particularly regarding menopausal subgroups.

The TAILORx trial4 randomly assigned HR1/HER2– EBC pa-
tients with pN0, pT1-2, andRS11-25 to ET6 CT, with 5y-iDFS
of about 93%, which is similar (despite differing trial design
and populations) to our experimental arm. TAILORx reported

CT benefit in patients age # 50 years with RS16-25. In the
ADAPT endocrine trial, patients with pN0-1 and RS16-25
had similar iDFS and dDFS to those with RS0-11 or RS12-15
in both overall and within age subgroups, suggesting low
Ki67post together with RS0-25 as a new clinical criterion for
omission of CT in premenopausal patients with pN0-1. The
RxPONDER trial3 randomly assigned patients with pN1 with
RS0-25 to CT versus ET only and was powered to detect an
RS-by-CT (predictive) interaction. In interim analysis, a
significant, but small, CT benefit was reported in premen-
opausal, but not in postmenopausal patients. The 8-year
analysis of the MINDACT trial7 also reported a small CT
benefit in premenopausal (not postmenopausal) patients
classified to be at high clinical/low genomic risk by
MammaPrint.
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FIG 3. (A and B) 5y-dDFS, 5y-OS by arm; dDFS by arm for patients (C) age # 50 years and (D) age . 50 years. 5y-dDFS, 5-year distant disease-
free survival; 5y-OS, 5-year overall survival; EBC, early breast cancer; ER, estrogen receptor; ET, endocrine therapy; HER2, human epidermal growth
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dDFS in RS0-11 and RS12-25 groups

Significantly higher ET response with OFS

Nitz et al, JCO 2022; Gluz et al, ESMO 2022 

Courtesy of Peter Schmid, FRCP, MD, PhD



Conclusion: WSG-ADAPT HR+/HER2-

Nitz UA et al. J Clin Oncol 2022;40(23):2557-67.

“WSG-ADAPT-HR1/HER2– demonstrates that guiding systemic treatment 
by both RS and ET response is feasible in clinical routine and spares CT in 
pre- and postmenopausal patients with
≤ 3 involved lymph nodes.”



Abstract GS1-05



TAILORx: Updated Analysis - Effect of Age, RS, and Clinical Risk on Chemotherapy Benefit (ITT Population)

3-way treatment interaction test
• IDFS

• Chemo-Age-RS (p=0.007)
• Chemo-Menopause-RS (p=0.06)

• DRFI
• Chemo-Age-RS (p=0.43)
• Chemo-Menopause-RS (p=0.26)

Estimated Absolute 
Chemo Benefit 
Not Stratified 

 by Clinical Risk

Clinical 
Risk

No. Estimated Absolute 
Chemo Benefit 

Stratified 
by Clinical Risk

RS 16-20
(N=886) ∆ +0.4%

(+SE 2.1%)

Low 671 
(76%) ∆ -0.5% 

 (+SE 2.2%)

High 215
(24%) ∆ +3.1% 

 (+SE 5.4%)

RS 21-25
(N=476) ∆ +7.8%

(+SE 3.4%)

Low 319
(67%) ∆ +5.9%

 (+SE 3.4%)

High 157
(33%) ∆ +11.7% 

(+SE 7.2%)

San Antonio Breast Cancer Symposium – December 6-10, 2022

This presentation is the intellectual property of the author/presenter. Contact joseph.sparano@mssm.edu for permission to reprint and/or distribute.

12-Year DRFI Rates in Age < 50 Years  & RS 16-25

Chemo
better 

Grouped by Age &
Menopausal Status  

 Total #/#IDFS/DR 
events

IDFS Hazard Ratio DRFI  Hazard Ratio

Chemo
better 

10

RFS across all Arms 

RS ≥25 CET
RS 11-25 ET vs CET
RS <11 ET

RA 11-25 and Age <50a

RA 11-25 and Age <50a

Sparano et al, SABCS 2022 

TAILORx Trial in ER+ N0 EBC – Updated results (12a event rates)

Courtesy of Peter Schmid, FRCP, MD, PhD



N0 N+ 1-3LN N ≥4LN 

Premenopausal

0-10 11-25 >25 0-10 11-25 >25
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CET ET CET CET
ET

ET  
low risk

CET
CET 

high risk

Postmenopausal
0-10 11-25 >25 0-10 11-25 >25
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ET ET CET ET ET CET

ER+ EBC: Who benefits from chemotherapy?
Treatment decisions based on Oncotype DX after SABCS 2022

Courtesy of Peter Schmid, FRCP, MD, PhD
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Key Data Sets

Localized Triple-Negative Breast Cancer
• Tutt ANJ et al. Pre-specified event driven analysis of overall survival (OS) in the OlympiA phase III 

trial of adjuvant olaparib (OL) in germline BRCA1/2 mutation (gBRCAm) associated breast cancer. 
ESMO Virtual Plenary 2022;Abstract VP1-2022.

• Schmid P et al. Event-free survival with pembrolizumab in early triple-negative breast cancer. 
N Engl J Med 2022;386(6):556-67.

• Pusztai L et al. Event-free survival by residual cancer burden after neoadjuvant pembrolizumab + 
chemotherapy versus placebo + chemotherapy for early TNBC: Exploratory analysis from 
KEYNOTE-522. ASCO 2022;Abstract 503.

• Korde LA et al. Use of immune checkpoint inhibitor pembrolizumab in the treatment of high-risk, 
early-stage triple-negative breast cancer: ASCO guideline rapid recommendation update. J Clin Oncol 
2022;40(15):1696-8.



Abstract VP1-2022.



Tutt ANJ et al. ESMO Virtual Plenary 2022;Abstract VP1-2022.

Yes, in patients with gBRCA1/2 mutations 

OlympiA trial
Olaparib

(1 year)

Placebo
(1 year)  

Stage I–IIIB breast 
cancer 

NACT Non 
pathCR

Adjuvant 
(T2 or N+) 

Can adjuvant therapy improve outcomes
in patients with residual disease after NACT?

This presentation is the intellectual property of the presenter. Contact p.Schmid@qmul.ac.uk for permission to reprint and/or distributeFigure 1. Kaplan-Meier Estimates of Survival. Overall survival (OS) (A) was defined as the time from the date of randomization until death due to any cause; the P
value for the boundary for significance in this prespecified event-driven interim analysis was ˂0.015. In accordance with the standardized definitions for efficacy end
points (STEEP) system, the primary end point of invasive disease-free survival (IDFS) (B) was defined as the time from randomization until the date of one of the
following events: ipsilateral invasive breast tumor, locoregional invasive disease, distant recurrence, contralateral invasive breast cancer, second primary invasive
cancer, or death from any cause. Data for patients without a documented event of invasive disease or death were censored at the date they were last known to be
disease-free. Distant disease-free survival (DDFS) (C) was defined as the time from randomization until documented evidence of first distant recurrence of breast
cancer or death. Distant recurrence includes the following events: distant recurrence (metastatic breast cancer that has either been biopsy confirmed or radiologically
diagnosed as recurrent invasive breast cancer); death attributable to any cause, including breast cancer, non-breast cancer, or unknown cause; and second primary
non-breast invasive cancer. Evidence of distant recurrence requires either radiologic examination or histopathological confirmation by biopsy. For IDFS and DDFS, 95%
confidence intervals only are shown for the hazard ratios, as these results are descriptive. Similarly, the 98.5% confidence interval is shown for the hazard ratio for OS
because a P value of ˂0.015 is required to indicate statistical significance for OS. On the basis of the pooling strategy for stratification factors described in Section 2 in
the Supplementary Appendix, the primary stratified Cox proportional hazards model of IDFS, DDFS, OS, and the stratified log-rank test of OS, were based on the
stratification factor of hormone receptor status only. The event-free rates at 12, 24, 36, and 48 months in each group are displayed above and below the curves.
aDifference to 2 decimal places: 92.81-89.05 ¼ 3.76 (rounded to 3.8).

Annals of Oncology C. E. Geyer et al.

1254 https://doi.org/10.1016/j.annonc.2022.09.159 Volume 33 - Issue 12 - 2022

Overall Survival 

Figure 1. Kaplan-Meier Estimates of Survival. Overall survival (OS) (A) was defined as the time from the date of randomization until death due to any cause; the P
value for the boundary for significance in this prespecified event-driven interim analysis was ˂0.015. In accordance with the standardized definitions for efficacy end
points (STEEP) system, the primary end point of invasive disease-free survival (IDFS) (B) was defined as the time from randomization until the date of one of the
following events: ipsilateral invasive breast tumor, locoregional invasive disease, distant recurrence, contralateral invasive breast cancer, second primary invasive
cancer, or death from any cause. Data for patients without a documented event of invasive disease or death were censored at the date they were last known to be
disease-free. Distant disease-free survival (DDFS) (C) was defined as the time from randomization until documented evidence of first distant recurrence of breast
cancer or death. Distant recurrence includes the following events: distant recurrence (metastatic breast cancer that has either been biopsy confirmed or radiologically
diagnosed as recurrent invasive breast cancer); death attributable to any cause, including breast cancer, non-breast cancer, or unknown cause; and second primary
non-breast invasive cancer. Evidence of distant recurrence requires either radiologic examination or histopathological confirmation by biopsy. For IDFS and DDFS, 95%
confidence intervals only are shown for the hazard ratios, as these results are descriptive. Similarly, the 98.5% confidence interval is shown for the hazard ratio for OS
because a P value of ˂0.015 is required to indicate statistical significance for OS. On the basis of the pooling strategy for stratification factors described in Section 2 in
the Supplementary Appendix, the primary stratified Cox proportional hazards model of IDFS, DDFS, OS, and the stratified log-rank test of OS, were based on the
stratification factor of hormone receptor status only. The event-free rates at 12, 24, 36, and 48 months in each group are displayed above and below the curves.
aDifference to 2 decimal places: 92.81-89.05 ¼ 3.76 (rounded to 3.8).
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Figure 1. Kaplan-Meier Estimates of Survival. Overall survival (OS) (A) was defined as the time from the date of randomization until death due to any cause; the P
value for the boundary for significance in this prespecified event-driven interim analysis was ˂0.015. In accordance with the standardized definitions for efficacy end
points (STEEP) system, the primary end point of invasive disease-free survival (IDFS) (B) was defined as the time from randomization until the date of one of the
following events: ipsilateral invasive breast tumor, locoregional invasive disease, distant recurrence, contralateral invasive breast cancer, second primary invasive
cancer, or death from any cause. Data for patients without a documented event of invasive disease or death were censored at the date they were last known to be
disease-free. Distant disease-free survival (DDFS) (C) was defined as the time from randomization until documented evidence of first distant recurrence of breast
cancer or death. Distant recurrence includes the following events: distant recurrence (metastatic breast cancer that has either been biopsy confirmed or radiologically
diagnosed as recurrent invasive breast cancer); death attributable to any cause, including breast cancer, non-breast cancer, or unknown cause; and second primary
non-breast invasive cancer. Evidence of distant recurrence requires either radiologic examination or histopathological confirmation by biopsy. For IDFS and DDFS, 95%
confidence intervals only are shown for the hazard ratios, as these results are descriptive. Similarly, the 98.5% confidence interval is shown for the hazard ratio for OS
because a P value of ˂0.015 is required to indicate statistical significance for OS. On the basis of the pooling strategy for stratification factors described in Section 2 in
the Supplementary Appendix, the primary stratified Cox proportional hazards model of IDFS, DDFS, OS, and the stratified log-rank test of OS, were based on the
stratification factor of hormone receptor status only. The event-free rates at 12, 24, 36, and 48 months in each group are displayed above and below the curves.
aDifference to 2 decimal places: 92.81-89.05 ¼ 3.76 (rounded to 3.8).
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Figure 1. Kaplan-Meier Estimates of Survival. Overall survival (OS) (A) was defined as the time from the date of randomization until death due to any cause; the P
value for the boundary for significance in this prespecified event-driven interim analysis was ˂0.015. In accordance with the standardized definitions for efficacy end
points (STEEP) system, the primary end point of invasive disease-free survival (IDFS) (B) was defined as the time from randomization until the date of one of the
following events: ipsilateral invasive breast tumor, locoregional invasive disease, distant recurrence, contralateral invasive breast cancer, second primary invasive
cancer, or death from any cause. Data for patients without a documented event of invasive disease or death were censored at the date they were last known to be
disease-free. Distant disease-free survival (DDFS) (C) was defined as the time from randomization until documented evidence of first distant recurrence of breast
cancer or death. Distant recurrence includes the following events: distant recurrence (metastatic breast cancer that has either been biopsy confirmed or radiologically
diagnosed as recurrent invasive breast cancer); death attributable to any cause, including breast cancer, non-breast cancer, or unknown cause; and second primary
non-breast invasive cancer. Evidence of distant recurrence requires either radiologic examination or histopathological confirmation by biopsy. For IDFS and DDFS, 95%
confidence intervals only are shown for the hazard ratios, as these results are descriptive. Similarly, the 98.5% confidence interval is shown for the hazard ratio for OS
because a P value of ˂0.015 is required to indicate statistical significance for OS. On the basis of the pooling strategy for stratification factors described in Section 2 in
the Supplementary Appendix, the primary stratified Cox proportional hazards model of IDFS, DDFS, OS, and the stratified log-rank test of OS, were based on the
stratification factor of hormone receptor status only. The event-free rates at 12, 24, 36, and 48 months in each group are displayed above and below the curves.
aDifference to 2 decimal places: 92.81-89.05 ¼ 3.76 (rounded to 3.8).
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Figure 2. Subgroup analyses by stratification factors and gBRCA1pv or gBRCA2pv groups. (A-C) The solid vertical line indicates the overall hazard-ratio estimate, and
the dashed vertical line indicates a hazard ratio of 1.00, as recommended by Cuzick (Cuzick J. Forest plots and the interpretation of subgroups. Lancet 2005; 365:1308).
The size of the blue squares corresponds to the number of events contributing to the estimate of the treatment effect. Even without correcting for multiple
comparisons, none of the tests for heterogeneity reached statistical significance. BRCA mutation data reflect central Myriad testing results only.
NC, not calculated.
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Figure 2. Subgroup analyses by stratification factors and gBRCA1pv or gBRCA2pv groups. (A-C) The solid vertical line indicates the overall hazard-ratio estimate, and
the dashed vertical line indicates a hazard ratio of 1.00, as recommended by Cuzick (Cuzick J. Forest plots and the interpretation of subgroups. Lancet 2005; 365:1308).
The size of the blue squares corresponds to the number of events contributing to the estimate of the treatment effect. Even without correcting for multiple
comparisons, none of the tests for heterogeneity reached statistical significance. BRCA mutation data reflect central Myriad testing results only.
NC, not calculated.
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Overall Survival benefit in subgroups 

Courtesy of Peter Schmid, FRCP, MD, PhD



N Engl J Med 2022;386(6):556-67.



KEYNOTE-522: Results Summary

Schmid P et al. N Engl J Med 2022;386(6):556-67.

• The median follow-up at this fourth planned interim analysis was 39.1 months. 

• The estimated event-free survival at 36 months was 84.5% in the pembrolizumab-
chemotherapy group, as compared with 76.8% in the placebo-chemotherapy group (HR for 
event or death, 0.63). 

• Adverse events occurred predominantly during the neoadjuvant phase and were consistent 
with the established safety profiles of pembrolizumab and chemotherapy.

• In patients with early triple-negative breast cancer, neoadjuvant pembrolizumab plus 
chemotherapy, followed by adjuvant pembrolizumab after surgery, resulted in significantly 
longer event-free survival than neoadjuvant chemotherapy alone.



ASCO 2022;Abstract 503



KEYNOTE-522: Summary of First EFS Events by RCB Category

Pusztai L al. ASCO 2022;Abstract 503.

RCB = residual cancer burden



KEYNOTE-522 Exploratory Analysis: Conclusions

Pusztai L al. ASCO 2022;Abstract 503.



Key Data Sets

Localized HER2-Positive Breast Cancer
• Loibl S et al. Adjuvant pertuzumab and trastuzumab in patients with early HER-2 positive breast 

cancer in APHINITY: 8.4 years' follow-up. ESMO Virtual Plenary 2022;Abstract VP6-2022.

• Hurvitz SA et al. TRIO-US B-12 TALENT: Neoadjuvant trastuzumab deruxtecan with or without 
anastrozole for HER2-low, HR+ early stage breast cancer. San Antonio Breast Cancer Symposium 
2022;Abstract GS2-03.



Loibl S et al. ESMO Virtual Plenary 2022;Abstract VP6-2022.

APHINITY Third Interim Analysis of Overall Survival

percents

percents



Loibl S et al. ESMO Virtual Plenary 2022;Abstract VP6-2022.

APHINITY Updated Descriptive Analysis of IDFS and Safety



Abstract GS2-03.



TRIO-US B-12 TALENT: Objective Response Rate (Based on Imaging)

Hurvitz SA et al. SABCS 2022;Abstract GS2-03.
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