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Early breast cancer: Selected recently
reported studies with clinical implications

Neoadjuvant

- HER-2 based therapy

- T-DM1 in HER-2+/HR+ 
disease

- Neoadjuvant therapy in 
TNBC (bevacizumab; 
carboplatin)

adjuvant
- Systemic therapy of luminal A 

disease
- Adjuvant denosumab
- Systemic therapy of stage I 

HER2+BC
- Outcome of BCIRG-006 trial 

(TCH) at 10y
- Emerging role of neratinib (TKI)
- Adjuvant capecitabine in 

patients with residual disease
following neoadjuvant therapy
(CREATE-X trial)

Perspective: PARP inhibitors in BRCA mutated tumors 2



ADVANCED LUMINAL DISEASE : 
THERAPEUTIC ALGORITHM AND 

PERSPECTIVES
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Luminal Diseases: Therapeutic Armamentarium in 2016

- Tamoxifen

- NSAI (HER2-) [letrozole ± palbociclib*, anastrozole]

- NSAI (HER2+) [+ trastuzumab or lapatinib]

- Fulvestrant (500 mg) ± palbociclib* (CDK4/6 inhibitor)

- Exemestane ± everolimus (m-TOR inhibitor)

- Fulvestrant± Buparlisib* (ct DNA PIK3CA mutant group)??

- Chemotherapy
*Investigational compound.
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Clinical practice and advanced clinical research

Several CDK4/ inhibitors are under active clinical investigation

PD



Proposed Therapeutic Algorithm for Luminal Subtype after ASCO 
2015 (A. Awada)

NSAI: Letrozole or anastrozole according to the previous NSAI.

Prior Endocrine 
Therapy as 

Adjuvant Rx only

Prior Endocrine 
Therapy for MBC

Postmenopausal ER+ MBC

No Yes

“De novo” 
MBC with no 
prior AI/Tam

NSAI*
Fulvestrant 

TAM

ER+ 
HER2+

AI + Anti-HER2
Chemo + (dual) Anti-HER2

MBC: PD during NSAI
MBC: PD following 

first-line 
TAM

Adj: relapse on or within 
12 months of completing NSAI

Adj: Relapse >12 months of 
completing NSAI

Fulvestrant + 
palbociclib * *

or
exemestane +

everolimus

NSAI*

ER+ 
HER2–

PD

*Inclusion of CDK4/6 inhibitors in the first line setting depends on ongoing phase 3 trials
**Investigational product 5



PERSPECTIVES
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PIK3CA Status in Circulating Tumor DNA Predicts Efficacy of 
Buparlisib Plus Fulvestrant in Postmenopausal Women With 
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BELLE-2 Study Design and Endpoints

Primary Endpoints

• PFS in the main population (PI3K activated 

and non-activated, excluding status unknown*)

• PFS in the PI3K activated group* 

(PIK3CA mutation and/or PTEN loss in 

archival tissue)

• PFS in the full population (local assessment)

Key Secondary Endpoint

• Overall survival

Other Secondary Endpoints

• Overall response rate

• Clinical benefit rate

• Safety, pharmacokinetics, quality of life

Exploratory Endpoint

• PFS by ctDNA PIK3CA mutation status†

Randomization (1:1)

Stratification by PI3K pathway* and visceral disease status

Postmenopausal women with HR+/HER2– locally advanced 

or metastatic breast cancer that progressed on/after AI 

therapy

N=1147

Buparlisib (100 mg/day) 

+ fulvestrant (500 mg)

n=576

Placebo

+ fulvestrant (500 mg)

n=571
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BELLE-2 Safety Profile Was Characterized by 
Hyperglycemia, Transaminitis, Rash, and Mood Disorders

• Serious adverse events occurred in 23.4% of patients in the buparlisib arm vs 15.8% in the placebo arm

• 12 on-treatment deaths (2.1%) were reported in each arm in the full population, the majority due to disease progression

9
ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Buparlisib + Fulvestrant

n=573

Placebo + Fulvestrant

n=570

Adverse event, 

%
All grades Grade 3 Grade 4 All grades Grade 3 Grade 4

Total 99.5 63.2 14.1 93.0 27.4 4.6

Increased ALT 40.1 18.7 6.8 6.8 1.1 0

Increased AST 37.3 15.0 3.0 9.3 2.8 0

Hyperglycemia 43.1 15.2 0.2 7.7 0.2 0

Rash 32.1 7.7 0.2 6.3 0 0

Anxiety 22.3 5.2 0.2 8.2 0.9 0

Fatigue 31.9 4.9 0 23.9 1.6 0

Depression 26.2 3.7 0.7 8.9 0.4 0

Diarrhea 34.2 3.7 0 14.6 1.1 0

Asthenia 20.1 2.8 0 10.5 1.1 0

Stomatitis 21.6 2.1 0 6.5 0.5 0

Nausea 38.7 1.7 0 23.2 1.4 0

Decreased 

appetite
29.8 1.6 0 11.1 0.2 0



BELLE-2 Met the Primary Endpoint for Statistically Significant 
PFS Improvement ( 1,9 mo)

• Follow-up for OS analysis is ongoing, with a pre-specified target of 588 deaths in the full population

– At the time of primary PFS analysis, OS data were immature (281 deaths in the full population), with a trend in favor of the 
buparlisib arm

10CI, confidence interval; HR, hazard ratio; OS, overall survival; PFS, progression-free survival.

Full 

Population 

(N=1047)

Buparlisi

b + 

Fulvestr

ant

n=576

Placebo 

+ 

Fulvestr

ant

n=571

Median PFS, 

months 

(95% CI)

6.9

(6.8–7.8)

5.0

(4.0–5.2)

HR (95% CI) 0.78 (0.67–0.89)
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Buparlisib and Fulvestrant Produced a Clinically Meaningful 
PFS Improvement ( 3,8 months) in Patients With ctDNA PIK3CA 

Mutations

11CI, confidence interval; ctDNA, circulating tumor DNA; HR, hazard ratio; PFS, progression-free survival. 

ctDNA PIK3CA 

Mutant

n=200

Buparlisib 

+ 

Fulvestrant

n=87

Placebo 

+ 

Fulvestra

nt

n=113

Median PFS, 

months 

(95% CI)

7.0 

(5.0–10.0)

3.2 

(2.0–5.1)

HR (95% CI) 0.56 (0.39–0.80)

One-sided nominal 

P value
<0.001

ctDNA PIK3CA

Non-mutant

n=387

Buparlisib 

+ 

Fulvestran

t

n=199

Placebo 

+ 

Fulvestr

ant

n=188

Median PFS, 

months 

(95% CI)

6.8 

(4.7–8.5)

6.8 

(4.7–8.6)

HR (95% CI) 1.05 (0.82–1.34)

One-sided

nominal P value
0.642
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Buparlisib and Fulvestrant Resulted in Higher Response 
Rates in the ctDNA PIK3CA Mutant Group

12

PI3K Pathway 

Activated 

(Archival Tissue)

Buparlisib 

+ 

Fulvestrant

n=188

Placebo + 

Fulvestrant

n=184

10.6

(6.6–16.0)

8.2

(4.6–13.1)

40.4

(33.3–47.8)

40.8

(33.6–48.2)

Efficacy 

Endpoin

t

PIK3CA Mutant

(ctDNA)

PIK3CA Non-mutant

(ctDNA)

Buparlisib 

+ 

Fulvestrant

n=87

Placebo + 

Fulvestrant

n=113

Buparlisib 

+ 

Fulvestrant

n=199

Placebo + 

Fulvestrant

n=188

ORR,*

% (95% 

CI)

18.4 

(10.9–28.1)

3.5 

(1.0–8.8) 

11.6 

(7.5–16.8)

10.6

(6.6–16.0) 

CBR,†

% (95% 

CI)

47.1 

(36.3–58.1) 

31.9 

(23.4–41.3) 

42.7 

(35.7–49.9)

50.0

(42.6–57.4)



ESR1 Y537S mutation is undetectable in primary and 
metastatic disease before endocrine therapy

13SABCS 2015



SABCS 2015
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Antitumor activity of palbociclib and bazedoxifene in an 
ESR1-Y5375 mutant PDX
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PRELIMINARY EFFICACY AND SAFETY OF 
PEMBROLIZUMAB (MK-3475) IN PATIENTS 

WITH PD-L1–POSITIVE, ESTROGEN RECEPTOR-
POSITIVE (ER+)/HER2-NEGATIVE ADVANCED 
BREAST CANCER ENROLLED IN KEYNOTE-028

RUGO HS ET AL. SABCS 2015 – S5-07
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KEYNOTE-028 : pembrolizumab et cancer du sein RE+/HER2-

• Design

• 261 inclus - 248 analysés – 48 positifs pour PD-L1  - 25 traités

Patients
•ER+/HER2-
•Localement avancé

ou métastatique
•Échec ou non 

candidat à des 
traitements
standards
•PS=0/1
•> 1 lésion mesurable
•PD-L1+ (> 1% ces

cellules tumorales
ou stroma positif)

Réponse complète ou
partielle ou maladie

stable

Traitement pour 24 mois
ou jusqu’à progression 

ou intolérance

Progression 
confirmée ou toxicité

inacceptable

Stop
pembrolizumab

Pembrolizumab
10 mg/kg IV q2w

Evaluation 
de la réponse*

*Evaluation de la réponse : toutes les 8 semaines pour les 6 premiers mois ; puis toutes les 
12 semaines
Critère de jugement principal : taux de réponse globale (RECIST v1.1) et sécurité
Critères de jugement secondaires : PFS, OS, durée de réponse

Rugo HS et al., SABCS 2013, S5-07 17



KEYNOTE-028 : pembrolizumab et cancer du sein RE+/HER2-

Rugo HS et al., SABCS 2013, S5-07

Les réponses sont peu
fréquentes mais semblent
durables !

• Activité anti-tumorale (RECIST 1.1)
n (%) 95% CI

Taux de réponse global 3 (12,0) 2,5 – 31,2

Réponse complète 0 (0,0) 0,0 – 13,7

Réponse partielle 3 (12,0) 2,5 – 31,2

Maladie stable 4 (16,0) 4,5 – 36,1

Bénéfice clinique 5 (20,0) 6,8 – 40,7

Maladie progressive 15 (60,0) 38,7 – 78,9

NE 3 (12,0) 2,5 – 31,2

Temps, semaine

C
h
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m
b
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el
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e

, %

New bone
lesion

New liver
lesion

Responder

Nonresponder
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ADVANCED HER-2 DISEASE : 
THERAPEUTIC ALGORITHM AND 

PERSPECTIVES
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OVEREXPRESSION AMPLIFICATIONAMPLIFICATION

=

IHCIHC FISHFISH

HER2 HER2

HER2 POSITIF ADVANCED BREAST CANCER:
TOWARDS A CURE?!

BasalBasal--likelike

SubgroupSubgroup

HER2HER2

SubgroupSubgroup

NormalNormal

breastbreast

ERER

GeneGene

expressionexpression

A SEPARATE DISEASE 
ENTITY!

Trastuzumab 
in combination 
with cytotoxics or 
hormonal agents

Lapatinib, 
trastuzumab-DM1, 

pertuzumab

NEW TREATMENT 
APPROACHES

Dual HER2 
inhibition +
cytotoxics

What’s next?
(neratinib? 
HER-2-TDB?)*

20



Phase III CLEOPATRA Trial: Docetaxel + Trastuzumab 
± Pertuzumab in HER2-Positive First-Line MBC

Pertuzumab/Placebo: 840 mg loading dose, 420 mg q3w maintenance

Primary endpoint: Independently assessed PFS
Secondary endpoints included Overall Survival; PFS by investigator assessment; Safety

Patients with
HER2-positive 
first-line MBC

central confirmation

(N = 808)

Pertuzumab + trastuzumab

1:1

Docetaxel
≥6 cycles recommended

n = 406

n = 402

Placebo + trastuzumab

PD

PD

Docetaxel
≥6 cycles recommended

Swain SM, et al. ESMO-ECCO 2014. Abstract 350O. 21
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HR 0.68 
95% CI = 0.56, 0.84

P = .0002

Ptz + T + D
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128104226268318371

02391179230289350

n at risk

Ptz + T + D

Pla + T + D

402

406

40.8 
months

56.5
months

Δ 15.7 
months

Patients on Pertuzumab plus Trastuzumab and Docetaxel 
Lived 15.7 Months Longer!!

22Swain SM, et al. ESMO-ECCO 2014. Abstract 350O. 



HER2 Therapy for Patients Resistant to Trastuzumab:
T-DM1, A Targeted Chemotherapy!

Emtansine 
release

Inhibition of 
microtubule 

polymerisation

Internalisation

HER2

LoRusso PM, et al. Clin Cancer Res. 2011;17(20):6437-6447

T-DM1

Lysosome

Nucleus

P
P

P

23

SYD 985: 
Another 

antibody drug 
conjugate 

targeting HER-2 
(Van Herpen et 
al., ECC 2015)



EMILIA Study: OS Was Significantly Improved 
with T-DM1 Treatment

496 471 453 435 403 368 297 240 204 159 133 110 86 63 45 27 17 7 4

495 485 474 457 439 418 349 293 242 197 164 136 111 86 62 38 28 13 5

Cap + Lap

T-DM1

No. at risk: Time (months)

78.4%
64.7%

51.8%

85.2%

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36

0.0

0.2

0.4

0.6

0.8

1.0

P
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Median (months) No. of events

Cap + Lap 25.1 182

T-DM1 30.9 149

Stratified HR = 0.682 (95% CI, 0.55, 0.85); P = .0006

Efficacy stopping boundary P = .0037 or HR = 0.727

24Verma S, et al. ESMO 2012; Verma S, et al. N Engl J Med. 2012;367(19):1783-1791. 



TH3RESA STUDY

Wildiers H et al. SABCS 2015, S05-05 
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TH3RESA

Wildiers H et al. SABCS 2015, S05-05 26



Neratinib

- Oral irreversible tyrosine kinase inhibitor of HER1, 2, 4

- Phase 2 trial (n=136) trastuzumab-pretreated cohort (66) –
naïve (70)

- - ORR: 24% & 56% respectively
- - 16-weeks PFS: 59% & 78% respectively

- Neratinib (± endocrine therapy) seems to have antitumor
activity in HER-2 mutated tumors (SABCS 2015)

27



Selected Studies of Neratinib, an Irreversible Pan 
HER Inhibitor in HER-2 + Advanced Breast Cancer

Author Neratinib – based therapy ORR

Burstein 2010
Neratinib (single agent, no prior trastuzumab) 56%

Neratinib (single agent, prior trastuzumab) 24%

Saura 2014
Neratinib + Capecitabine (no prior Lapatinib) 64%

Neratinib + Capecitabine (prior Lapatinib) 57%

Chow 2013 Neratinib + Paclitaxel (first-line) 73%

Swaby 2009 Neratinib + trastuzumab 27%

Jankowitz 2013 Neratinib + trastuzumab + Paclitaxel 38%

28



NEfERTT Trial: Study design

Awada et al ASCO 2015 29



NEfERTT Trial: Kaplan-Meier estimate of 
progression-free survival

Awada et al ASCO 2015 30



NEfERTT Trial: Efficacy Endpoints

Awada et al ASCO 2015 31



NEfERTT Trial: Cumulative Incidence of CNS 
Events (reduced by 50% in the Neratinib arm)

Awada et al ASCO 2015 32



Ongoing Phase III trial of Neratinib Plus 
Capecitabine versus Lapatinib Plus Capecitabine

https://clinicaltrials.gov/ct2/show/NCT01808573

HER2+ MBC 

• Prior taxane and trastuzumab 

• Progression on metastatic treatment or 
within 6 months of adjuvant therapy

Neratinib
+ Capecitabine

Lapatinib 
+ capecitabine PD

PD

1:1 

Primary endpoint:
• Independently assessed PFS
• OS

Secondary endpoints:
• Investigator Assessed PFS
• ORR
• CBR and CNS events

33



ExteNET : Schéma de l’étude

2-year 
follow-
up for 
iDFS

Placebo x 1 year

Neratinib x 1 year
240 mg/day

R
A
N
D
O
M
I
Z
A
T
I
O
N

N=628

N=625

1:1

Chan A. et al., SABCS 2015, S5-02

- Primary analysis : invasive DFS (iDFS) in ITT population 
(n=2840)

- iDFS at 2 years : HR=0,67 (0,50-0,91); p=0,009
 Hormone receptor-positive (n=1631 ; 57,4%); HR=0,51 ; p=0,001

 Centrally-confirmed HER2-positive 60% (n=1463 ; 51%) ; HR=0,51 ; p=0,002

Part A

5-year 
follow-
up for 
iDFS

Part B

Overall 
survival

Part C

HER2+ breast cancer (local)

Prior adjuvant trastuzumab
& chemotherapy

Completed trastuzumab ≤ 1 
year prior to study entry

Lymph node positive or 
non-pCR after 
neoadjuvant therapy

ER/PR status known

34



Analyse à 3 ans de l’iDFS selon le statut RH

Chan A. et al., SABCS 2015, S5-02

*p-value descriptive
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Preclinical HER2-TDB: A promising agent 
targeting resistant HER-2+ BC

= IgG1 bispecific

36



TDB mechanism of action: T cell activation 
and profileration
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TNBC/Basal-Like Diseases

41



Paclitaxel/FAC Neoadjuvant Response by PAM50 Subtype: 
A Significant PCR (50%–65%) in a Subgroup of Patients

42



Bevacizumab (B) in Metastatic Breast Cancer: Phase III 
Studies Showed ORR and PFS Improvement but 

No OS Benefit

1Beva 7.5 or 15 mg/kg q3w. 
2Capecitabine or taxane or anthracycline.
3Taxane or gemcitabine or capecitabine or vinorelbine Seddon et al.  J Oncol Pharm Pract December 2014 20: 433-444.

Study Treatment
Line of 

Therapy
N° of 
Pts

RR (%) mPFS (mo) mOS (mo)

US Study
Paclitaxel 
+/- B

First 722 37 vs 21 11.8 vs 5.9 26.7 vs 25.2

AVADO
Docetaxel 
+/- B1 First 736 64 vs 55 vs 46

9 vs 8.1 (7.5 mg/kg)
10 vs 8.1 (15 mg/kg)

31.9 vs 30.8 vs 
30.2

RIBBON 1
2Chemo 
+/- B

First 1237

Taxane/anthra 
51 vs 38

Capecitabine 
35 vs 24

Taxane/anthra
10.7 vs 8.3

Capecitabine
9.8 vs 6.2

Taxane/anthra 
25.2 vs 23.8
Capecitabine 

29 vs 21.2

RIBBON 2
3Chemo 
+/- B

Second 684 39.5 vs 29.6 7.2 vs 5.1 NA

43

TNBC patients seemed to benefit most



Heterogeneity of TNBC: An Opportunity for 
New Agents?!

– Basal-like 1 and 2 – DNA damage response genes (Platinum, PARP 
inhibitors)

– Immunomodulatory (checkpoint inhibitors)
– Mesenchymal and mesenchymal/stem cell – PI3K/mTOR pathway
– LAR – androgen receptor signaling (Enzalutamide)



TNT Trial: Patients with BRCA1 or BRCA2 Mutation 
Experience Significantly Greater Objective Response with 

Carboplatin than Docetaxel

45Andrew Tutt, et al. SABCS 2014.



(AR)
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Progression-Free Survival in TNBC Patients on Enzalutamide and According to PREDICT AR Status

47Traina T, et al. ASCO 2015. Abstract 1003.



Olaparib, a PARP Inhibitor, Demonstrated Significant 
Efficacy in BRCA-Mutated Tumours

BRCA-mutant breast cancer 

Tutt A, et al. Lancet. 2010;376(9737):235-244; Audeh MW, et al. Lancet. 2010;376(9737):245-251. 48

Several PARPi are 
under clinical
investigation 
including in the 
adjuvant setting
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BEACON: A Phase 3 Open-label, Randomized, Multicenter Study of Etirinotecan Pegol (EP) versus Treatment of Physician’s Choice (TPC) in Patients With Locally Recurrent or 

Metastatic Breast Cancer Previously Treated With an Anthracycline, a Taxane, and Capecitabine
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Comparative Pharmacokinetics of SN38: Irinotecan vs Etirinotecan Pegol 
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BEACON Phase 3 Study Design 
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Primary Efficacy Endpoint: Overall Survival 
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Pre-planned OS Subgroup Analyses
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Thank you
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