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Two topics in this presentation

• Endocrine resistance for early breast cancer 
(response guide therapy)

• Endocrine resistance for advanced/metastatic 
breast cancer (new drug development)



Resistance and responsibility for endocrine therapy

ER status is predictive marker of endocrine therapy

Lancet 2011; 378: 771–84



Is endocrine therapy responsive 
in all breast cancer patients 

with ER positive?

Yes or No



Previously untreated postmenopausal women with primary T1c-T2, 
N0, M0 breast cancer, 

ER + and HER2 ≤2 on IHC, PS: 0 or 1

Primary registration

Neoadjuvant LET for 24-28 weeks

CR, PR, or SD
at the end of LET

Follow up

Secondary 
registration and 
randomization

Arm CL

Chemotherapy followed by 

LET for  4.5 to 5 years

Arm L 

LET for 4.5 to 5 years

Any treatment at 

the investigator’s 
discretion

Surgery

Response evaluation

•At 1 month 
•At 2 months 
•At 4 months 
•At the end of LET

PD at any time
Discontinuation of 

LET

NEOS Study design

Primary endpoint : DFS at each CL and L

Secondary endpoints: 
• OS at each arms
• Percentage of patients clinically responding to 

neoadjuvant LET
• Histological tumor response to neoadjuvant LET
• Percentage of patients undergoing breast-

conserving surgery
• DFS/OS in patients showing CR, PR, SD or PD 

response to neoadjuvant LET
• Safety 
• HRQOL
• Cost-effectiveness

Iwata H, et al. ESMO2018



Results: Clinical response

n %

CR 16 2

PR 421 48

SD 403 45

PD 43 5

CR+PR 437 50

CR+PR+SD 840 95

Total 883 100

6

Clinical response to NET was defined as follows:
CR: target tumor has disappeared or 
completely undergone tumor-related 
secondary changes
PR: largest diameter of the target tumor 
reduced by ≥30% from baseline
SD: largest diameter of the target tumor by 
<30% or increased by <20% from baseline
PD: largest diameter of the target tumor 
increased by ≥20% from baseline

The treatment duration of NET (LET): median 179 days

The treatment duration of NET in PD cases: median 109 days (27-254 days)

Iwata H, et al. ESMO2018



neoMONARCH consort diagram

Hurvitz S, et al. SABCS2016 Abst #S4-06

Abbreviations: Q12H=every 12 hours; QD=once daily

224 patients randomized

Randomized but never treated, n=1

223 patients treated

Abemaciclib 150mg Q12H +

Anastrozole 1mg QD

n=74

Anastrozole

1mg QD

n=74

Abemaciclib

150mg Q12H

n=75

Patients not evaluable:

Discontinued prior to Day 14, n=6

<5% Ki67 positive at baseline, n=15

Baseline and/or Day 14 not available at time of 

analysis, n=41

161 patients evaluable for Ki67 at week 2

(Primary endpoint)

Patients on Abemaciclib 150mg Q12H + 

Anastrozole 1mg QD until week 16 with additional 

8 weeks if gaining benefit (Ongoing treatment)



neoMONARCH RECIST response data 
over time

Hurvitz S, et al. SABCS2016 Abst #S4-06

Radiologic response
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 At time of analysis:

– Complete pathologic response in three (3.2%) of 95 patients that underwent surgery.

– One patient discontinued therapy for progressive disease (20.7% change from baseline in tumor 

size at week 12).

-30

Objective response rate

(ORR=CR+PR)

Completed treatment

(n=106)

54.7%PD:1%



Primary resistance for ER+, HER2 -ve PBC

The frequency of resistance 

by endocrine therapy alone : 5%

The frequency of resistance 

by endocrine + CDK4/6i: 1%



What is predictive marker of primary 
resistance by endocrine therapy alone? 



• Of 333 tumor samples submitted, 294 were eligible with evaluable RS results and clinical 
response data.

• For the patients included in the TransNEOS study (N=294), 53% had RS <18, 29% had RS 18-
30, and 18% had RS ≥31.

156
53%83

28%

54
19%

Distribution of 
Patients by RS Group 

(n=294)

RS < 18 RS 18-30 RS ≥31

Patient Demographics and Disease Characteristics

TransNEOS study

Iwata H, et al. BCRT 173(1);123-133: 2019



Primary Analysis:  Recurrence Score Group Is Associated With 
Rate of Clinical Response to NAHT

Primary Pre-Specified Endpoint was met:
• Recurrence Score group (RS<18 vs RS≥31) was significantly associated with rate of clinical 

response (CR+PR) (chi-square test, p<0.001). 
• With the RS 18-30 group included, RS group remained significantly associated with 

clinical response (Cochran-Armitage trend test, p<0.001).

Percent Clinical Response to NAHT by Recurrence Score Group (N=294)

Iwata H, et al. BCRT 173(1);123-133: 2019



1st registration : 904

CR, PR, or SD
at the end of LET

Follow up

Randomzied: 
671pts 

Arm CL: 335pts
Chemotherapy followed by 

LET for  4.5 to 5 years

Arm L : 336pts
LET for 4.5 to 5 years

Surgery

Neoadjuvant LET for 24-28 weeks

883pts

PD:43pts

NEOS Study design
Withdraw:21 pts

Exclude 169pts

May 2008 and June 2013 from 100 
institutions in Japan (median follow-up: 
5.9 years)

Secondary endpoints: 
• Percentage of patients 

clinically responding to 
neoadjuvant LET

• DFS/OS in patients showing CR, 
PR, SD or PD response to 
neoadjuvant LET

The reason of withdraw (21pts) : refused by pts:14pts, 

not eligible:2pts, transference:2pts, unknown:3pts



DFS IN EACH GROUPS ACCORDING TO CLINICAL RESPONSE

DFS in PD pts to NET were statistically 
significantly worse than CR, PR, SD 
pts (p<0.0001, hazard ratio 4.73 (95% 
CI:2.89-7.75). 

DFS is defined as the time from the date of 
primary enrollment until the date of the first 
event (recurrence in the ipsilateral preserved 
breast, the ipsilateral chest wall, the regional 
lymph node, or distant organ metastasis, or 
secondary cancer without cutaneous basal cell 
carcinoma/spindle cell carcinoma, and uterine 
carcinoma in situ or all-cause deaths)



DDFS IN EACH GROUPS ACCORDING TO CLINICAL RESPONSE

DDFS in PD pts to 
neoadjuvant ET were 
statistically significantly 
worse than CR, PR, SD pts 
(p<0.001, hazard ratio 4.83 
(95% CI:2.52-9.29). 

DDFS is defined as the time from 
the date of primary enrollment 
until the date of the first event in 
distant organ (including bone, 
liver, lung, et al)



Respose guilded therapy by neoadjuvant chemotherapy

CREAT-X (TN) KATHERINE (HER2)

Masuda N, etal. N Engl J Med 2017;376:2147-59
Minckwitz VG, et al. N Engl J Med 2018.



Respose guilded therapy by neoadjuvant chemotherapy

N=1250 pts. with

HR+/HER2- breast cancer

no pCR and

CPS-EG score ≥3 : 

Palbociclib
125 mg once daily p.o.

d1-21, q28d for 13 cycles

Placebo
d1-21, q28d for 13 cycles

All patients will receive concommitantly endocrine therapy according to local standards

Neoadjuvant

Chemotherapy

Surgery +/-

Radiotherapy
R

Penelope study



Previously untreated postmenopausal women with primary T1c-T2, 
N0, M0 breast cancer, 

ER + and HER2 ≤2 on IHC, PS: 0 or 1

Primary registration

Neoadjuvant LET for 24-28 weeks

CR, PR, or SD
at the end of LET

Follow up

Secondary 
registration and 
randomization

Arm CL

Chemotherapy followed by 

LET for  4.5 to 5 years

Arm L 

LET for 4.5 to 5 years

Any treatment at 

the investigator’s 
discretion

Surgery

Response evaluation

•At 1 month 
•At 2 months 
•At 4 months 
•At the end of LET

PD at any time
Discontinuation of 

LET

NEOS Study design

Primary endpoint : DFS at each CL and L

Secondary endpoints: 
• OS at each arms
• Percentage of patients clinically responding to 

neoadjuvant LET
• Histological tumor response to neoadjuvant LET
• Percentage of patients undergoing breast-

conserving surgery
• DFS/OS in patients showing CR, PR, SD or PD 

response to neoadjuvant LET
• Safety 
• HRQOL
• Cost-effectiveness

Iwata H, et al. ESMO2018

New therapy development 

other than standard chemotherapy



1st registration : 904

CR, PR, or SD
at the end of LET

Follow up

Randomzied: 
671pts 

Arm CL: 335pts
Chemotherapy followed by 

LET for  4.5 to 5 years

Arm L : 336pts
LET for 4.5 to 5 years

Surgery

Neoadjuvant LET for 24-28 weeks

883pts

PD:43pts

NEOS Study design
Withdraw:21 pts

Exclude 169pts

May 2008 and June 2013 from 100 
institutions in Japan (median follow-up: 
5.9 years)

Secondary endpoints: 
• Percentage of patients 

clinically responding to 
neoadjuvant LET

• DFS/OS in patients showing CR, 
PR, SD or PD response to 
neoadjuvant LET

The reason of withdraw (21pts) : refused by pts:14pts, 

not eligible:2pts, transference:2pts, unknown:3pts

Response guide therapy 

using neoadjuvant endocrine therapy



Two topics in this presentation

• Endocrine resistance for early breast cancer 
(response guide therapy)

• Endocrine resistance for advanced/metastatic 
breast cancer (new drug development)



Gradient of response probabilities to further hormonal manipulation

Prior exposure to adjuvant E.T.

Yes

Yes No

First 
2 years

>2 years
Free interval since 

completion of adjuvant 
E.T. (≥ 4 years)

< 1 year >1 year

PD within 
3 months

PD within 
3-9 months

PD within 
9-24 months

PD after 
24 months

Very low

Relapse on adjuvant E.T.

No

Low
Medium

High

Best response to first line E.T.

Very low
Low

Medium
High

Piccart MJ. 2013 ABC-2 Consensus Session 

The responsibility of endocrine therapy for MBC





Primary resistant cases to LET

(about 20%)

Improve PFS by Palbociclib





Resistance to AI+Palbociclib

(about 10%)

Primary endocrine resistance

Primary resistance cases to endocrine + CDK4/6 inhibitor

is only 1% in neoMONARCH

Resistance cases
Endocrine alone (AI) AI + CDK4/6 inhibitor

PBC 5% 1%

MBC 20% 10%

What happen?



Primary
Single metastatic Multiple metastasis

Progress

Molecular alteration in cancer cells?



Acquired resistance (Paloma 3 study)

Target population : non steroidal AI (nsAI) resistance patients

Resistance to FUL

(about 40%)

Improve the PFS by Palbociclib

(about 20%)

What is predictive marker of Palbociclib

for nsAI resistance patients ?



Association of cell cycle pathway gene expression and efficacy 

of PAL in combination with FUL

Turner N, et al. JCO 37; 2019

CCNE1 Low vs High



Cyclin E1 expression Low vs High

High CCNE1 mRNA expression was associated with 

relative resistance to palbociclib



Acquired resistance of FUL + Palbociclib



Acquired resistance to palbociclib + FUL

PRO+FUL

PAL+FUL

Day1 EOT

Total paired day1 and EOT plasma sample

N=194

Paloma3
87 genes associated with mammalian cell cycle, 

ER signaling, or  breast cancer biology were 

hybridized to the library. All coding regions were 

covered with the exception of  7 genes 

(BRAF, EGFR, KRAS, NOTCH1, NOTCH2, 

NOTCH3, and PIK3CA) where only hotspot 

mutations were  included.

In addition, matched samples were 

analyzed using droplet digital 

polymerase chain reaction (ddPCR, 

Bio-Rad®   QX200) for PIK3CA and 

ESR1 variants detected at baseline 



CITY

COUNTRY

DATE

 Gene level mutation analysis of EOT plasma revealed no significant difference 

between palbociclib plus  fulvestrant vs placebo plus fulvestrant, with the 

exception of RB1.

–The most commonly observed mutations were in PIK3CA, ESR1, and TP53

Change From Baseline in ctDNA Mutation Frequency



CITY

COUNTRY

DATE

 The low prevalence of mutations in cell cycle control genes at EOT 
suggests that  mutations in cell cycle genes may not be a common 
mechanism of resistance to  CDK4/6 inhibitors in HR+/HER2–
advanced breast cancer previously treated with  endocrine therapy.

 No difference in genomic landscape was observed between palbociclib
plus fulvestrant and fulvestrant plus placebo at the time of 
progression, which suggests that the main  mechanism of disease 
progression is endocrine resistance.

CONCLUSIONS



Endocrine resistance mechanism

34

PIK3CA mutation

ESR1 mutation



European Society for Medical Oncology, 19–23 October, 2018, Munich, Germany

This presentation is the intellectual property of Fabrice Andre. 

Contact Fabrice.andre@gustaveroussy.fr for 

permission to reprint and/or distribute.

The PI3K pathway

• PI3K is involved in the production of 

PIP3, which activates Akt1

• PI3K pathway hyperactivation is 

implicated in malignant 

transformation, cancer progression 

and endocrine therapy resistance1–4

• Around 40% of patients with HR+, 

HER2– breast cancer present an 

activating tumor mutation of PIK3CA5,6

that leads to PI3K activation

1. Miller TW, et al. J Clin Oncol 2011;29:4452–4461; 2. Saal LH et al. Proc Natl Acad Sci U S A 2007;104:7564–7569;
3. Hosford SR, Miller TW. Pharmgenomics Pers Med. 2014;7:203–215; 4. Shaw RJ & Cantley LC. Nature. 2006;441:424–430;

5. The Cancer Genome Atlas Network. Nature 2012;490:61–70; 6. Mollon L, et al. AACR 2018 (poster 2107).

RTKs

Akt

NFκB
GSK3A/B

mTORC1

mTORC2

Survival

Proliferation

Glucose 

metabolism

Protein synthesis

Angiogenesis

PIP2

PIP3
PTEN

PI3K

mailto:Fabrice.ANDRE@gustaveroussy.fr


Acquired resistance cases to nsAI

Improve the PFS by mTOR inhibitor

HR:0.43

Resistance to Exemestane (about 40%)



European Society for Medical Oncology, 19–23 October, 2018, Munich, Germany

This presentation is the intellectual property of Fabrice Andre. 

Contact Fabrice.andre@gustaveroussy.fr for 

permission to reprint and/or distribute.

PIK3CA mutations and Alpelisib

• PI3K includes catalytic and regulatory subunits; 

PIK3CA encodes the α-isoform of catalytic subunit1,2

− Activation of this subunit can lead to pathway 

hyperactivation

• Pan-PI3K inhibitors target multiple isoforms of PI3K, 

leading to excess toxicities and marginal efficacy3–5

• Alpelisib (BYL719) is a specific inhibitor of the PI3K 

α-isoform6

• Alpelisib has demonstrated antitumor activity in preclinical 

models harboring PIK3CA alterations6

1. Engelman JA. Nat Rev Cancer 2009;9:550–562; 2. Janku F. Cancer Treat Rev 2017;59:93–101; 3. Baselga J, et al. J Clin Oncol 2018;36 (Suppl): LBA 1006;
4. Di Leo A, et al. Lancet Oncol 2018 19(1):87–100; 5. Baselga J, et al. Lancet Oncol 2017;18(7):904–916; 6. Fritsch C et al. Mol Cancer Ther 2014;13:1117–1129.

There is a strong rationale for targeting the α-isoform of PI3K in patients with a PIK3CA mutation

Regulatory 

subunit

Catalytic 

subunit p110

p85

PI3K

PI3K 

isoforms

α

β

γ

δ

mailto:Fabrice.ANDRE@gustaveroussy.fr


European Society for Medical Oncology, 19–23 October, 2018, Munich, Germany
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SOLAR-1: A Phase III randomized, controlled trial (NCT02437318)

*Fulvestrant given on Day 1 and Day 15 of the first 28-day cycle, then Day 1 of subsequent 28 day cycles;

Men or postmenopausal 

women, with HR+, 

HER2– ABC

• Recurrence/progression on/after 

prior AI

• Identified PIK3CA status (in 

archival or fresh tumor tissue)

• Measurable disease or 

≥1 predominantly lytic bone 

lesion

• ECOG performance status ≤1

(N=572)

1:1, stratified by presence of 

liver/lung metastases and prior 

CDK4/6 inhibitor treatment

Primary endpoint

• PFS in PIK3CA-mutant cohort 

(locally assessed)

Secondary endpoints include:

• OS (PIK3CA-mutant cohort)

• PFS (PIK3CA-non-mutant cohort)

• PFS (PIK3CA-mutation in ctDNA)

• OS (PIK3CA-non-mutant cohort)

• ORR/CBR

• Safety

ALP 300 mg QD PO 

+ FUL 500 mg IM*

n=169

PBO 

+ FUL 500 mg IM*

n=172

PIK3CA-

mutant cohort

(n=341)

R

PIK3CA-non-

mutant cohort

(n=231)

ALP 300 mg QD PO 

+ FUL 500 mg IM*

n=115

PBO

+ FUL 500 mg IM*

n=116

R

mailto:Fabrice.ANDRE@gustaveroussy.fr


European Society for Medical Oncology, 19–23 October, 2018, Munich, Germany
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Proof of Concept: PFS in the PIK3CA-non-mutant cohort
Proof of concept criteria were not met in the PIK3CA-non-mutant cohort

• Proof of concept criteria: estimated hazard ratio ≤0.60 and posterior probability ≥90% that the hazard ratio was <1

• Patients with PIK3CA-non-mutant disease were followed up for safety alongside the PIK3CA-mutant cohort

Data cut-off: 

Dec 23, 2016

Alpelisib + 

fulvestrant

(N=115)

Placebo + 

fulvestrant

(N=116)

Number of PFS events, n (%) 49 (42.6) 57 (49.1)

Progression 47 (40.9) 57 (49.1)

Death 2 (1.7) 0

Censored 66 (57.4) 59 (50.9)

Median PFS

(95% CI)

7.4 

(5.4–9.3)

5.6 

(3.9–9.1)

HR (95% CI) 0.85 (0.58–1.25)

Posterior probability HR<1, % 79.4

mailto:Fabrice.ANDRE@gustaveroussy.fr
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BIRC audit: 
Centrally assessed PFS in the PIK3CA-mutant cohort

• Blinded independent review committee audit of 50% of randomized patients in the PIK3CA-mutant cohort (n=173)

• A full BIRC review of all patient data in the PIK3CA-mutant cohort was not required, based on prespecified 

thresholds 

Data cut-off: 

Jun 12, 2018

Alpelisib + 

fulvestrant

(N=85)

Placebo + 

fulvestrant

(N=88)

Number of PFS events, n (%) 43 (50.6) 63 (71.6)

Median PFS

(95% CI)

11.1 

(7.3–16.8)

3.7 

(2.1–5.6)

HR (95% CI) 0.48 (0.32–0.71)

mailto:Fabrice.ANDRE@gustaveroussy.fr


Endocrine resistance mechanism
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PIK3CA mutation

ESR1 mutation

Resistance to FUL

Improve by PIK3CA inhibitor (Alpelisib)



Endocrine resistance mechanism
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PIK3CA mutation

ESR1 mutation



CITY

COUNTRY

DATE

EFECT study CONSORT diagram

Fulvestrant 250mg

Exemestane 1mg
R

Prior AI



CITY

COUNTRY

DATE
Detection of ESR1 mutations at baseline is associated with  

shorter PFS in EFECT



CITY

COUNTRY

DATESoFEA and EFECT meta-analysis for baseline  

detection of ESR1 mutations

Patients with ESR1mutation detected on fulvestrant had improved PFS compared to exemestane (HR=0.59, 95%CI: 0.39, 0.89; p=0.01).

For patients with ESR1wild type there was no difference in PFS between treatments (HR=1.05, 95%CI: 0.81, 1.37; p=0.69).

Interaction test p=0.02



Endocrine resistance mechanism
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PIK3CA mutation

ESR1 mutation

Biomarker of AI resistance



Other therapies to endocrine resistance

HDAC inhibitor (Entinostat)

IGF mAb (Xentuzumab)



Other therapies to endocrine resistance

HDAC inhibitor (Entinostat)

IGF mAb (Xentuzumab)





Global Phase 3



Other therapies to endocrine resistance

HDAC inhibitor (Entinostat)

IGF mAb (Xentuzumab)





Treatment decision according to liquid biopsy for MBC  



特定の遺伝子異常が同定された患者（1）

TR・Reverse TRによるバイオマーカー探索（7）

F1L

G360

Clinical Trial A

Clinical Trial D

Clinical Trial E

経時的な評価

経時的な評価

分子標的薬治療に伴うClonal Evolutionの
可能性がある患者（3）
例：mCRCの抗EGFR抗体治療後

Nationwide Genome
Screening Project

Registryの
促進および
経時的な評価
による科学
的な裏づけ
（2）

自然史の追跡

腫瘍組織のNGS解析結果を収集
比較によるClonal Evolutionの全体像の把握とカタログ化（3）

G360 F1L

NGS解析*

臨床情報+

+SCRUM-Japan内で収集する
臨床情報・治療効果等をより
詳細に収集（現在の前向きレジ
ストリの収集項目を踏襲）

SCRUM-Japan参加企業との共同研究範囲

Targetはある
が、治験不適
格・治験不参
加患者

GOZILA

Clinical Trial G

Clinical Trial F

Clinical Trial B

Clinical Trial C

コンパニオン診断薬
開発のサポート（8）

Microbiome 
(6)

全固形がん
（肺がん除く）

16S rRNA-seq

5

個別研究

Target A

Target D**

Target E

Target
G**

Target F

Target B

Target C

残余検体を用いた付随研究

*FoundationOneや
NCCオンコパネルなど
の組織NGS解析結果も
収集(VCF File)

** Clonal 
Evolutionに伴う
Target。Clonal 
Evolutionに対す
る臨床開発を意味
する。

Main Target N=2000を平均2回測定

Strictly Confidential

4

SCRUM-Japan MONSTAR-SCREEN

Overall Picture

SCRUM-Japan
MONSTAR-SCREEN 

N=350の臨床試
験登録を目標

N = 500（30%が治験対象と想定）

N = 500（20%が治験対象と想定）

薬物療法未治療の患者（4）
（大腸癌・胃癌・乳癌・黒色腫に限定）

N = 500（10%が治験対象と想定）

免疫療法を含む治療受ける患者（5）

N = 500（10%が治験対象と想定）



Conclusion to near future

New approach based on response-guide therapy 

for PBC

New approach based on innovative technology 

and new drug development for MBC


