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Outline of the presentation

• Primary endocrine therapy and breast conservative surgery

• Prediction of treatment efficacy

• The quest for pCR

• Surrogate endpoints in HR+ disease

• Primary endocrine therapy and treatment optimization

• Adjuvant therapy tailored on the basis of endocrine responsiveness

• Combinations with STIs to overcome endocrine resistance
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Primary Endocrine Therapy for HR+ve OBC
Key findings

• Traditionally limited to elderly, unfit patients with
large, inoperable disease

• To be effective, endocrine therapy should be
administered for years



Neoadjuvant endocrine therapy vs chemotherapy in 
postmenopausal women with ER+ and /or PgR+ BC

Semiglazov VF, Cancer 2007

Doxo60+TXL200 q3w X 4 

ET for 3 mos Exemestane or Anastrozole
R Surgery

ChemoRx
118 pts

Endocrine Rx
121 pts

Clinical OR % 63.6 64.5

USG response % 46 40

Mammography % 63 60

BCS % 24 33

pCR % 6 3

LRF at 3y % 2.3 3.3
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Neoadjuvant chemotherapy versus hormonal therapy
in luminal breast cancer: a randomized phase II study

95 ER+/ PgR +/HER2- patients randomized to:  

EC x 4 ® Docetaxel 100 x 4

Exemestane x 24 weeks

CT arm ET arm p-value

Mastectomy 49% 35% 0.18

BCS 47% 56%

Surgery not done 4% 8%

pCR 6% - 0.6

pN0 36% 29% 0.47

pN+ 60% 60%

Alba et al, on behalf of GEICAM 2006-03 investigators, ASCO 2010
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IMPACT Trial

Randomise

Anastrozole 113 Tamoxifen 108 Combination 109

Pretreatment 
surgical assessment

for Mastectomy or BCS*

Surgery

3 month treatment

330 Intent to Treat patients

292 Per Protocol patients†

Smith IE et al JCO 2005

2 week biopsy
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IMPACT trial: efficacy

Ana Tam Combo

Clinical OR % 37 36 39

USG response % 24 20 28

Improvement in BCS % 46* 22 26

Smith IE et al , JCO 2005

* p 0.03



337 postmenopausal patients
ER and/or PgR +ve breast cancer, not eligible for BCS
Primary end point: clinical OR
Secondary end point: OR on US and Mx, % of BCS

RANDOMIZATION

LETROZOLE

2,5 mg/day x 4 months

TAMOXIFEN

20 mg/day x 4 months

Eiermann W et al. Ann oncol 2001

P024: a double blind randomised trial of preoperative
letrozole versus tamoxifen

162 pts 175 pts



P024
Neoadjuvant Letrozole vs Tamoxifen

Let Tam P value

Clinical OR % 55 36 < 0.001

USG response % 35 25 0.042

Mammographic response % 34 16 < 0.001

BCS % 45 35 0.022

Breast pCR # 2 3

Eiermann W et al. Ann Oncol 2001
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MJ Ellis, SABCS 2010



Ellis M et al, SABCS 2010
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Primary endocrine therapy and 
breast conservative surgery

• In HR+ BC, primary endocrine therapy administered for a few 
months is as effective as primary chemotherapy.

• If BCS is the only end point of treatment, primary therapy should
NOT be given to:

– Patients eligible upfront to BCS
– Patients with multicentric tumors
– Patients for whom BCS would not guarantee satisfactory cosmetic results
– Patients not eligible for or unwilling to receive Radiation therapy
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Outline of the presentation

• Primary endocrine therapy and breast conservative surgery

• Prediction of treatment efficacy

• The quest for pCR

• Surrogate endpoints in HR+ disease

• Primary endocrine therapy and treatment optimization

• Adjuvant therapy tailored on the basis of endocrine responsiveness

• Combinations with STIs to overcome endocrine resistance
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OBC (all molecular subtypes)
Primary chemotherapy: pCR rates according to HR stat us

Trial/author pts # Regimen HR + %
pCR %

HR- HR+

Kemeny 54 FACVb 66 20.0 7.7

Ring 435 CMF, A/E 71 21.6 8.1

Bear 1211 AC 59 13.6 5.7

Bear 565 AC+T 57 22.8 14.1

GEPARDO 250 ddAD+/-T 56 15.4 1.1

GEPARDUO 913 ddAD/CA-D 74 22.8 6.2

GEPARTRIO 286 TAC/TAC-NX 68 36.6 10.1

Guarneri 1731 FAC+/-P 68 23.8 7.8

Gianni 438 A+/P/CMF 63 42.2 11.6

Guarneri 201 FEC/ET/GET 74 16.6 3.5

Colleoni 399 ECF/EC/ET/ViFuP 68 33.3 7.6
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HER2+ OBC
Primary chemotherapy + anti HER2 agents:

pCR rates according to HR status 

Trial/author pts # Regimen HR + %
pCR %

HR- HR+
MDACC 89 wP-FEC+T 48 61 47

Neo-ALLTO 455 wPac+T/L/TL 51 43.9 26.7

NeoSphere 417 TH/THP/HP/TP 47 39.8 17.3
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Primary Endocrine Therapy for HR+ve OBC  

Trial/author Pts
#

Treatment Duration
(months)

pCR
%

Semiglazov 121 Examestane/Ana 3 3

GEICAM 47 Examestane 6 0

IMPACT 382 Tam/Ana/Combo 3 NR

P024 337 Tam/Let 4 1.5

Smith 206 Ana +/- gefitinib 4 0

Baselga 270 Let +/- Everolimus 4 1.1
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Primary Endocrine Therapy for HR+ve OBC  
New Findings 1

• pCR rate is exceedingly low

• pCR is not a reliable parameter of  Rx efficacy

• The prognosis of the majority of < pCR patients is good

• Failure to achieve a pCR is NOT a parameter of resistance to treatment 
(to a lesser extent, this is true for primary chemotherapy too)
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Outline of the presentation

• Primary endocrine therapy and breast conservative surgery

• Prediction of treatment efficacy

• The quest for pCR

• Surrogate endpoints in HR+ disease

• Primary endocrine therapy and treatment optimization

• Adjuvant therapy tailored on the basis of endocrine responsiveness

• Combinations with STIs to overcome endocrine resistance



337 postmenopausal patients
ER and/or PgR +ve breast cancer, not eligible for BCS
Primary end point: clinical OR
Secondary end point: OR on US and Mx, % of BCS

RANDOMIZATION

LETROZOLE

2,5 mg/day x 4 months

TAMOXIFEN

20 mg/day x 4 months

Eiermann W et al. Ann oncol 2001

P024: a double blind randomised trial of preoperative
letrozole versus tamoxifen

162 pts 175 pts
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IMPACT Trial

Randomise

Anastrozole 113 Tamoxifen 108 Combination 109

Pretreatment 
surgical assessment

for Mastectomy or BCS*

Surgery

3 month treatment

330 Intent to Treat patients

292 Per Protocol patients†

Smith IE et al JCO 2005

2 week biopsy
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Pathology, Biomarkers 
Factors

RFS BCS

HR Points HR Points
Tumor size       T1/2

T3/4
-

2.8
0
3

-
4.4

0
3

Node status      No
Yes

-
3.2

0
3

-
3.9

0
3

Ln Ki67 level    0   -1
1+  -2
2+  -3
3+  -4
4+

-
1.3
1.7
2.2
2.9

0
1
1
2
3

-
1.4
2.0
2.7
3.8

0
1
2
3
3

ER Allred 0-2
3-8

2.8
-

3
0

7.0
-

3
0

���#	�������$%&'��(()���((*���)(+)

Preoperative Endocrine Prognostic Index
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Pre-Operative 
Endocrine Prognostic 
Index (PEPI) for RFS 
was developed from 
P024 trial and validated 
in the IMPACT trial
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Primary Endocrine Therapy for HR+ve OBC  
New Findings 2 

• Efficacy of primary endocrine therapy depends on  degree of ER 
expression, expression of Erb-family receptors and Ki-67 levels

• Ki-67 levels after 2-weeks of treatment or at surgery predict outcome

• Endocrine resistance can be predicted:
- low ER expression, 

- HER2+
- Ki-67 levels at baseline

- Ki-67 after 2 wks of Rx

- Ki-67 at surgery
- luminal subtype
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Outline of the presentation

• Primary endocrine therapy and breast conservative surgery

• Prediction of treatment efficacy

• The quest for pCR

• Surrogate endpoints in HR+ disease

• Primary endocrine therapy and treatment optimization

• Adjuvant therapy tailored on the basis of endocrine responsiveness

• Combinations with STIs to overcome endocrine resistance
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The current paradox

First generation
multigene signatures

Current message Right or wrong ?

Too few patients studied
could lead to wrong
conclusions…!

« Among ER positive BC 
there is no CT benefit
for the low proliferative
tumors »

« There is no group 
identified without
a benefit! »

The 2010 Overview
Many patients studied with
poor reproducibility in 
biomarkers measurement
could lead to wrong
conclusions…

��� � ER: 15% error ?
��� � Grade : 40% error ?From M Piccart



Ki67 change and luminal subtypes

Ellis M et al, SABCS 2010



Heterogeneity in Ki-67 response

Ellis M et al, SABCS 2010



Heterogeneity in Ki-67 response

Ellis M et al, SABCS 2010
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Outline of the presentation

• Primary endocrine therapy and breast conservative surgery

• Prediction of treatment efficacy

• The quest for pCR

• Surrogate endpoints in HR+ disease

• Primary endocrine therapy and treatment optimization

• Adjuvant therapy tailored on the basis of endocrine responsiveness

• Combinations with STIs to overcome endocrine resistance
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Trial Regimen Population
No. of 

patients

Median PFS, mo

Endocrine 
therapy alone

Endocrine therapy 
+ anti-ErbB

Osborne et al1

Randomized, 
phase II

Tam/Plac vs
Tam/gefitinib

ITT

HER2+ 
subset

206

37

8.8

5.8

10.9

6.7

Cristofanilli et al2

Randomized, 
phase II

Ana/Plac vs
Ana/gefitinib

ITT 93 8.2 14.5

TAnDEM 3

Phase III
Ana +/-

trastuzumab
HER2+ 208 2.4 4.8 

eLEcTRA
Phase III 4

Let +/-
trastuzumab

HER2+ 57 3.3 14.1

Johnston et al 5

Phase III
Let/Plac vs

Let/Lapatinib
HER2+ 219 3.0 8.2 

Clinical Evidence for Co-Targeting 
Growth Factor Receptors in ER+ mBC

1Osborne K, et al. Breast Cancer Res Treat. 2007;106. Abstract 2067; 2Cristofanilli M, et al. J Clin Oncol. 2008;26(No 15S). 
Abstract 1012; 3Kaufman B, et al. JCO 2009; 4 Huober J et al. SABCS 2009; 5 Johnston S et al. JCO 2009 
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Neoadjuvant RAD001+Let vs. Placebo+Let
Phase II double-blind randomized trial

Baselga J et al. JCO 2009

ORR E + L 
%

P + L 
%

p

Palpation 68.1 59.1 .062

USG 58.0 47.0 .035



< 21 days
prior to day 1 

S
C
R
E
E
N

2:1

N = 705

Randomize

RAD001  10 mg po daily
Exemestane 25mg po daily

Placebo  10 mg po daily
Exemestane 25mg po daily

2009 2010 20112008 20132012 2014

705 ptsY2301

BOLERO-2: ER+ ABC, Exemestane ±±±± RAD001 after 
recurrence or progression on anastrozole or letrozol e

• Postmenopausal women with ER+ locally advanced or
metastatic breast cancer with prior recurrence or 

progression on letrozole or anastrozole

• Stratification by sensitivity to prior hormonal therapy and 
visceral metastases

PFS

Survival
ORR, 
CBR
PS

QoL
Safety

PK
Biomarkers

5
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Sample size: 91 pts

LET LOB Trial: study plan

HR positive, Her2 negative, postmenopausal , operable B C

©

S
U
R
G
E
R 
Y

R

Letrozole 2.5 mg daily for 6 months

Lapatinib 1500 mg daily for 6 months

Letrozole 2.5 mg daily for 6 months

Placebo daily for 6 months

© ©

C
o
r
e

B
i
o
p
s
y

EGFR, HER2
pTEN, pAKT, pMAPK 
TUNEL Test, Ki 67
Gene expression

EGFR, HER2
pTEN, pAKT, pMAPK 
TUNEL Test, Ki 67
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LET-LOB enrollment completed (October2, 2010)

0
5

10
15
20
25
30
35
40

Cremona Modena Carpi Piacenza Reggio
Emilia

Rimini



41

% Change in longest diameter from 
baseline (US evaluation)
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Frassoldati A, Guarneri V, Bottini A,  ASCO 2008



Primary Endocrine Therapy for HR + OBC 
A model to study endocrine resistance

• Preoperative endocrine therapy is as good as primary chemotherapy for tumor 

downstaging and BCS

• pCR rates are too low to be used as efficacy parameter

• Failure to achieve a pCR is NOT a marker   of endocrine resistance

• Ki67 levels after 2 weeks and at surgery  predict treatment efficacy 

• Molecular , rather than pathological,  response is a reliable surrogate endpoint 

of PreOp endocrine therapy

• Post-preoperative endocrine therapy tumor characteristics (PEPI: Preoperative

Endocrine Prognostic Index)  including T size, nodal status, Ki67 level and ER 

Allred score predict for long term outcome and allows for innovative trial 

design 




