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The actually therapeutic landscape in HR+HER2- Early BC

How can we decrease the relapse risk during the first 5 years and 

beyond ?

The new therapeutic paradigm in the adjuvant setting in High risk 

The actually and the future therapeutic landscape in Early TNBC

The BRCA1-2 mutant in HR+HER2- & TN EBC

The actually and the future therapeutic landscape in HER2+ Early BC



Harbeck N et al. NatRevDisPrimers. 2019 Sep23;5(1):66.

Breast Cancer: histological and molecular characteristics



Luminal Breast Cancer is the most represented 
breast cancer subtype





Guideline-Recommended 

Biomarker Testing for Breast Cancer

1. Wolff. JCO. 2018;36:2105. 2. NCCN. Clinical practice guidelines in oncology: breast cancer. v.4.2023. nccn.org. 

3. Allison. JCO. 2020;38:1346. 4. NCCN. Clinical practice guidelines in oncology: genetic/familial high-risk 

assessment: breast, ovarian, and pancreatic. v.3.2023. nccn.org. 

HER2 per ASCO/CAP guidelines1,2

IHC ± dual-probe ISH assay

ER and PR2,3

IHC assay

Gene expression assays 

To guide adjuvant chemotherapy

BRCA4

For: 

• TNBC (at any age)

• Male patients

• Meet criteria for personal or family history

• When considering olaparib as adjuvant therapy



100 BC patients

20% HER2+ BC

15% TN BC

65 HR+/HER2- BC patients

5% >4 Node positive

2-3% too frail for CT

50 HR+/HER2- BC PATIENTS POTENTIALLY 

CANDIDATE TO ADJUVANT CHEMOTHERAPY 

BENEFIT/NO TOXICITY

BENEFIT/TOXICITY

NO BENEFIT/NO TOXICITY

NO BENEFIT/TOXICITY

Treatment Individualization





Kwa M, Nat Rev Clin Oncol 2017

Most Common Commercially Available 
Prognostic Gene Signatures for Breast Cancer



Paik NEJM 2006Vijver NEJM 2002

Dowsett JCO 2013 Filipits CCR 2011

OncotypeDX
PAM50 ROR EndoPredict

(include tumor size+nodal status)

Analytical Validation of Decentralized 
Gene  Expression-based tests 

(only EndoPredict and PROSIGNA)

All tests have at least level IB evidence for HR+/HER2-, T1-2 and N0-1 early BC

DATA FROM PROSPECTIVE RANDOMIZED 
TRIALS 

Predicting Baseline Prognosis

Mammaprint

*FDA Approval: Mammaprint & PAM50 ROR



Benefit
Increase Survival

(2 to12%)

Long-Term Risks
 Secondary Cancer
Cardiac toxicity
Early Menopause
Reduction cognitive function

… and Socio-Economic Burden

Adpted by M. Piccart  AACR 2016

Adjuvant Chemotherapy in Early Breast Cancer: 

Benefit/Risk Balance



Slide credit: clinicaloptions.com

Treatment of Early-Stage, HR+/HER2- Breast Cancer

Early Breast Cancer Trialists Collaborative Group. Lancet. 2015;386:1341. Cardoso. Ann Oncol. 2019;30:1194

Tamoxifen

22.7%

Al

19.1%12.1%

9.0%

10-yr gain: 3.6% (95% CI: 1.7%-5.4%)

Log-rank 2P <.00001 

N = 9885 women, 1791 events

RR: 0.80 (95% CI: 0.73-0.88)
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Meta-analysis of 5 Yr of AI vs 

5 Yr of Tamoxifen

Yr

Endocrine Therapy

 Tamoxifen

 Aromatase inhibitors

 Ovarian suppression (LHRH analogues) 

in high-risk premenopausal women

 Extended adjuvant therapy (10 yr vs 5 yr)

Chemotherapy 

 Benefit depends on risk for recurrence and biology of 

the disease

Unmet Need 

 Identifying patients with HR+ breast cancer who have 

primary endocrine resistance and preventing or delaying 

recurrence with additional therapy



EBC



EBC
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Slide 9

EBCTCG main findings: Long-Term Risk



Van Hellemon IEG, et al. Curr Treat Options Oncol 2018 

Efficacy on extended adjuvant endocrine therapy



“…ROR was the strongest molecular prognostic factor in predicting late recurrence and discriminating patients into low 
and high risk for late distant recurrence”

1. Prat A  Ann Oncol 2012; 2. Sestak I J Natl Cancer Inst 2013 ; 3. Curigliano G. Ann of Oncol 2017        

Predicting Late Recurrence
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Adjuvant CDK 4/6i Trials: Study Designs

Adjuvant CDK4/6i trials: Study Design



Johnston S.R.D. presented @SABCS 2022

monarchE



monarchE: Efficacy

1. Johnston et al SABCS 2022. Oral Presentation GS1-09; 2. Johnston et al. Lancet Oncol.2023

DRFS

IDFS



Slide 10

monarchE: Efficacy



NATALEE study design1,2



NATALEE TRIAL: RESULTS (1)

Slamon D, ASCO 2023



Consistent improvement in DDFS with ribociclib

NATALEE TRIAL: RESULTS (2)

Slamon D, ASCO 2023



Favorable safety profile with ribociclib 400 mg vs 600 mg<br /><br />
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TNBC

 TNBC lacks expression of ER (<1%), PgR (<1%) and HER2

 TNBC comprises approximately 15% of all breast 

 BRCA mutations in nearly 20% of TNBC patients (vs 5% non-TNBC): 16% BRCA1  and 

4% BRCA2

 Triple negative Paradox aggressive clinical course but high sensitivity to cytotoxic 

treatment

 Patients with metastatic TNBC  experience poor outcomes relative to patients with 

other breast cancer subtypes, with a median of  18 months or less

1.Lin NU. Cancer. 2008;  2. Dent R. Clin Cancer Res. 2007; 3. Liedtke C. J Clin Oncol. 2008 



Basal-like 1: cell cycle, DNA repair and

proliferation genes

Basal-like 2: Growth factor

signaling (EGFR, MET, Wnt, IGF1R)

IM: immune cell processes (medullary

breast cancer)

M: Cell motility and differentiation, EMT

processes

MSL: similar to M but growth factor

signaling, low levels of proliferation genes

(metaplastic cancers)

LAR: Androgen receptor and downstream

genes, luminal features

New Classification of TNBC

Lehmann  BD et al JCI 2011



Marra & Curigliano  NPJ Breast Cancer 2020

Biomarkers Driven Different Approaches in TNBC



Neoadjuvant Immunotherapy in early TNBC

1.Schmid P, NEJM 2020; 



Neoadjuvant Immunotherapy in early TNBC

Schmid P, NEJM 2022



Tailored Chemotherapy Escalation in Residual Disease



Systemic Treatment Approach STAGE 1-3 TNBC
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BRCA1/2 mutant in TN & HR+HER2- Breast Cancer

By IHC subtyping
TNBC incidence was
higher in the gBRCA1 
mut and ER positive 

was dominant in the 
gBRCA2 mut

Park SH, et al. Mol Cancer Res. 
2020 



Tutt A, Esmo Virtual Plenary 2022

OLYMPIA TRIAL: OLAPARIB IN EARLY HER2- BRCA mut
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Overview of HER2 in Breast Cancer 

• ~15% of breast cancer 
are considered HER2 “positive”

• HER2 gene amplification 
and/or HER2 protein 
overexpression is linked to a 
more aggressive phenotype

• HER2 is a validated
therapeutic target

Slamon. Science. 1987;235:177. Ran. Onco Targets Ther. 2020;13:4385. seer.cancer.gov/statfacts/html/breast-subtypes.html.

HR+/HER2- (68%)

HR-/HER2- (10%)

HR+/HER2+ (10%)

HR-/HER2+ (4%)

Unknown (7%)68%

7%
4%

10%

10%

Slide credit: clinicaloptions.com



Current Binary Classification of HER2 in Breast 
Cancer

HER2- HER2+ 

HER2 Score 

0

HER2 Score 

1+

HER2 Score 

2+

HER2 Score 

3+

AmpEquivocalNot Amp

ISH

Adapted from: Marchiò. Semin Cancer Biol. 2021:72:123. Slide credit: clinicaloptions.com



Targeted Therapies for HER2+ Breast Cancer

Tucatinib

T-DM1

T-DXd

Trastuzumab 

duocarmazine

Gajria. Expert Rev Anticancer Ther. 2011;11:263. Pernas. Ther Adv Med Oncol. 2019;11:1758835919833519.

T-DM1

T-DXd

Trastuzumab 

duocarmazine

HER2-Targeted ADCsHER2-Targeted mAbs

Trastuzumab

Margetuximab

Pertuzumab

Lapatinib

NeratinibHER2-Targeted

TKIs
Proteasome

HER2 HER2

HER2
HER2HER3

P

P P P
P

PI3K

AKT

mTOR

MK-2206 Alpelisib
BEZ235

Everolimus
Temsirolimus

hsp90

inhibitor

hsp90

Breakdown

of HER2 P

Endosome

T-DM1

T-DXd

Trastuzumab

duocarmazine



APHINITY: Pertuzumab, Trastuzumab, and CT vs 
Trastuzumab and CT in HER2+ EBC

 International, randomized, double-blind, placebo-controlled phase III trial1,2

 Primary endpoint: IDFS per modified STEEP definition3 (excludes second primary non-BC as 
event)

 Secondary endpoints: IDFS per STEEP definition,3 OS, distant recurrence-free survival, DFS, 
recurrence-free interval, safety, cardiac safety, health-related QoL

1. von Minckwitz. NJEM. 2017;377:122. 2. Piccart. JCO. 2021;39:1448 3. Hudis. JCO. 2007;25:2127.

Patients with HER2+ EBC; no prior 

invasive BC or anticancer 

tx or RT; N+ any tumor size 

(no T0) or N0 tumor size 

>1 cm*; BL LVEF ≥55% 

(N = 4805)

CT† + Trastuzumab/Pertuzumab 

(n = 2400)

CT† + Trastuzumab + Placebo 

(n = 2405)

10-yr follow-upSurgery

Wk 52

*Or node negative with tumors >0.5 to ≤1 cm + ≥1 of following: histologic/nuclear grade 3; ER- and PR-; aged <35 yr. 

Node-negative enrollment capped after first 3655 patients randomized. 

be started at end of adjuvant CT.

Slide credit: clinicaloptions.com



APHINITY: 6-Yr Follow-up for IDFS in ITT Population

Piccart. JCO. 2021;39:1448.

Yr From Random Assignment

ID
FS

 (
%

)

3 Yr 6 Yr
100

80

60

40

20

0 1 2 3 4 5 6

94.1%

Pertuzumab

(n = 2400)

Placebo

(n = 2404)

90.6%

87.8%
93.2%

Events, n (%)

Stratified hazard ratio (95% Cl)

Median FU, mo

221 (9.2) 287 (11.9)

0.76 (0.64-0.91)

74.1

6 yr from randomization

Difference in event-free rate, %

(95% CI for difference)

2.8

(1.0-4.6)

Patients at Risk, n

Pertuzumab

Placebo

2400                2277               2198                2122               2055                1978               1482

2404                2312               2215                2134               2039                1967               1421

Slide credit: clinicaloptions.com



APHINITY: 6-Yr Follow-up IDFS, OS, Safety

6-yr IDFS rate, 

% 
Pertuzumab Placebo

Hazard Ratio 

(95% CI)

ITT 96.0 

(n = 2400)

87.8

(n = 2404)
0.76 (0.64-0.91)

 HR+ 91.2 

(n = 1536)

88.2 

(n = 1546)
0.73 (0.59-0.92)

 HR+ 89.5

(n = 864)

87.0

(n = 858)
0.83 (0.63-1.10)

 LN+ 87.9 

(n = 1503)

83.4

(n = 1502)
0.72 (0.59-0.87)

 LN- 95.0

(n = 897)

94.9

(n = 902)
1.02 (0.69-1.53)

6-yr OS rate, 

%
Pertuzumab Placebo

Hazard Ratio 

(95% CI)

ITT 94.8

(n = 2400)

93.9

(n = 2404)
0.85 (0.67-1.07)

• No difference in fatal AE (0.9% 
pertuzumab vs 1.2% placebo)

• More primary cardiac events 
with the addition of 
pertuzumab: 0.8% vs 0.3% with 
placebo

Piccart. JCO. 2021;39:1448. Slide credit: clinicaloptions.com



KATHERINE: Trastuzumab Emtansine vs 
Trastuzumab as Adjuvant Therapy for HER2+ EBC

Patients with HER2+ EBC (cT1-4/N0-3/M0) 

who had residual invasive disease in breast or 

axillary nodes after neoadjuvant chemotherapy 

+ HER2-targeted therapy* at surgery

(N = 1486)

T-DM1† 3.6 mg/kg IV Q3W x 14 cycles

(n = 743)

Trastuzumab 6 mg/kg IV Q3W x 14 cycles

(n = 743)

Geyer. SABCS 2018. Abstr GS1-10. von Minckwitz. NEJM. 2019;380:617.

 Open-label, phase III trial 

 Primary endpoint: IDFS

 Secondary endpoints: distant recurrence-free survival, OS, safety

Randomization occurred within 12 wk of surgery; radiotherapy and/or endocrine therapy given per local standards. 

*Minimum of 9 wk of taxane and trastuzumab. †Patients who d/c T-DM1 for toxicity allowed to switch to trastuzumab to complete 14 cycles.

Slide credit: clinicaloptions.com



KATHERINE: IDFS

von Minckwitz. NEJM. 2019;380:617.

First IDFS 

Event, %
T-DM1 T

Any 12.2 22.2

Distant 

recurrence
10.5* 15.9†

Locoregional 

recurrence
1.1 4.6

Contralateral 

breast cancer
0.4 1.3

Death without 

prior event
0.3 0.4

6 12

100

80

60

40

20

0

ID
FS

 (
%

)

18 24 30 36 4842 54 600

Mo Since Randomization

707

676

681

635

658

594

633

555

561

501

409

342

142

119

255

220

44

38

4

4

743

743

Patients at Risk, n

T-DM1

Trastuzumab

Events, n (%)

3-yr IDFS, %

T-DM1

(n = 743)

91 (12.2)

88.3

Trastuzumab

(n = 743)

165 (22.2)

77.0

Hazard ratio: 0.50 (95% CI: 0.39-0.64; P <.001)

CNS events: *5.9% vs †4.3%.

Slide credit: clinicaloptions.com



ExteNET 5-Yr Update: Neratinib vs Placebo 
After Adjuvant Trastuzumab in HER2+ EBC

 Multicenter, double-blind, phase III trial 

 Primary endpoint: IDFS at 2 yr

 Primary analysis of 2-yr IDFS rate: neratinib, 93.9%; placebo, 91.6% 
(hazard ratio: 0.67; 95% CI: 0.50-0.91; P = .0091)

Chan. Lancet Oncol. 2016;17:367. Martin. Lancet Oncol. 2017;18:1688. Chan. Clin Breast Cancer. 2021;21:80.

Endocrine therapy given according to 

local practice

Patients with HER2+ EBC (stage I-III); 

adjuvant trastuzumab completed ≤2 yr before 

randomization*; N+/- disease or residual 

disease after neoadjuvant therapy known 

ER and PR status

(N = 2840)

Neratinib 240 mg/day PO

(n = 1420) 

Placebo

(n = 1420)

1 yr

*Amendment in February 2010 

restricted enrollment to patients 

with N+ disease who completed 

trastuzumab ≤1 yr before 

randomization.

Slide credit: clinicaloptions.com



ExteNET: 5-Yr IDFS Analysis by HR Status

Martin. Lancet Oncol. 2017;18:1688. 

Mo After Randomization

ID
FS

 (
%

)

Patients at Risk, n

HR+ HR-

Hazard ratio: 0.95 (95% CI: 0.66-1.35)Hazard ratio: 0.60 (95% CI: 0.43-0.83)

Neratinib

Placebo

816

815

757

779

731

750

705

719

642

647

571

581

565

567

558

556

554

551

544

542

532

525

600 6 12 18 24 30 36 42 48 54

100

80

60

40

20

0

Neratinib

Placebo

98.1%

96.1%

95.4%

91.7%

93.6%

89.8% 88.5%

92.6%
91.2%

86.8%

Mo After Randomization

ID
FS

 (
%

)

Patients at Risk, n

Neratinib

Placebo

604

605

559

575

541

548

520

529

464

495

407

448

400

444

391

435

384

427

376

416

362

402

600 6 12 18 24 30 36 42 48 54
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0

Neratinib

Placebo

97.5%

94.7%

92.8%

91.8%

90.8%

90.4% 89.3%

89.9%
88.9%

88.8%
∆4.4%

Slide credit: clinicaloptions.com



HR+: standard endocrine therapy

cT1a/b, cN0 ≥ cT2 or ≥ cN1

Surgery → trastuzumab-

based therapy

(observation only;

TH followed by 

H 1 yr)

Neoadjuvant 

TCHP

Proposed Strategy for Managing 
Patients With Stage I-III HER2+ EBC

cT1c cN0

Assess risk and 

patient 

preference

Residual invasive 

disease

pCR

(ypT0/is ypN0)

Consider neratinib if HR+*

T-DM1 x 14
*In the phase II CONTROL trial assessing effectiveness of

antidiarrheal prophylaxis for neratinib-induced diarrhea, 54% of 

patients received pertuzumab as part of (neo)adjuvant therapy prior 

to extended adjuvant therapy with neratinib.1

1. Barcenas. Ann Oncol. 2020;31:1223.

H (+ P if LN+ prior to 

NAC) x 1 yr

Slide credit: clinicaloptions.com

Surgery

pCR

(ypT0/is ypN0)



Future Directions: Ongoing Clinical Trials in HER2+ EBC

1. NCT03726879. 2. NCT03595592. 3. NCT05113251. 4. NCT04622319. 5. NCT04873362. 6. NCT04886531. 

Trial Name Phase Setting Treatment Arms
Primary 

Endpoint

IMpassion0501 III
Neoadjuvant; T2-4, N1-3, M0 with known 

HER2, HR, PD-L1 status

AC + atezolizumab  THP + 

atezolizumab vs AC + Pbo 

THP + Pbo 

pCR

APTneo2 III

Neoadjuvant; early high-risk 

(T1c-2N1 or T3N0) or LA disease suitable 

for neoadjuvant tx

TCHP vs TCHP + atezolizumab 

vs AC + atezolizumab 

TCHP + atezolizumab

EFS

DESTINY-113 III
Neoadjuvant; T04, N1-3, M0 or 

≥ T3, N0, M0
T-DXd ± THP vs ddAC-THP pCR

DESTINY-054 III
Adjuvant; patients with residual disease 

after neoadjuvant therapy
T-DXd vs T-DM1 IDFS

Astefania5 III
Adjuvant; patients with residual disease 

after neoadjuvant therapy

Atezolizumab + T-DM1 vs placebo 

+ T-DM1
IDFS

NCT048865316 II Neoadjuvant; triple-positive stage I-III
Neratinib plus ET and 

trastuzumab
pCR

Slide credit: clinicaloptions.com
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