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SABCS 2010- Neoadjuvant Trials 
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Pathologic CR Rates In NeoSphere 
Trast ï

Docetaxel 

Pertuz - 
Docetaxel 

Trast - 

Pertuz ï 

Docetaxel 

Trast - 

Pertuz 

ITT 

(Overall) 

29% 24% 46% 17% 

ER- 37% 30% 63% 27% 

ER+ 20% 17% 26% 6% 
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Pathologic Response in Neo-ALTTO 
Path CR 

(breast only) 

Path CR 

(breast and 

LN) 

Lapatinib + 

Paclitaxel 

25% 20% 

Trastuzumab + 

paclitaxel 

29% 28% 

Trast + Lap + 

paclitaxel 

51% 47% 

NO DIFFERENCE IN PROPORTION OF  
PATIENTS UNDERGOING BREAST CONSERVATION 
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Pathologic Complete Response  
Trastuzumab/Chemo vs Lapatinib/ Chemo 
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Prognostic impact of pCR in with 
CT+Trastuzumab 
in GeparQuattro & Techno 
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months  months  

HER2+ / ER/PgR + 
N=356 

HER2+ / ER/PgR ɀ 
N=298 

N=98 with pCR  

N=200 without pCR  
N=277 without pCR  

N=79 with pCR  

von Minckwitz G et al, ASCO 2011 Abst. 1028 

P<0.0001 P=0.543 



TDM-1T      T-DM1 

T-DM1, an antibody-drug conjugate, 
combines biologic effect of trastuzumab 
against HER2-expressing cells with highly 
potent antimicrotubule  agent DM1  

ɀMOA likely involves receptor-mediated 
internalization of T -DM1 after binding to 
HER2, resulting in intracellular release of DM1 

 

 

 

 

 Austin CD et al. Mol Biol Cell. 2004;15:5268-5282. 



T-DM1 monotherapy 
Phase II Study Design and Outcomes 

13 

·T-DM1 3.6 mg/kg IV q3w 

·Heavily pretreated population 
·Average 18 month prior trastuzumab exposure (100% of patients) 

·Average 6 month prior lapatinib exposure (60% of patients) 

·Median 3 cytotoxic regimens (range 1-12)  

Vukelja S, et al. Presented at the 31st Annual San Antonio Breast Cancer Symposium 2008; Abstract 33;                                               Vogel 
CL, et al. J Clin Oncol. 2009;27(15S). Abstract 1017. 

 

Response  Independent  Review (%) 
n = 112 

Investigator Assessment (%)  
n= 112 

ORR All Patients  25 38 

CR 
PR 
SD 

0 
25 
48 

3 
36 
38 

Clinical Benefit Rate (CBR)  35 45 

CBR in Patients With Prior 
Trastuzumab  / Lapatinib  Exposure  

n = 67 
36 45 



T-DM1 Monotherapy 
·Multicenter, single arm (N=110) 

·Primary endpoint ɀ ORR by IRF at 24 weeks 

 

·Eligibility  

·Prior anthracycline, taxane, capecitabine, trastuzumab, 
lapatinib  

·Active disease progression on last therapy 

·LVEF 50% or better 

 

 

Krop I, et al. SABCS 2009. Abstract 5090.  



T-DM1 monotherapy 
ORR (by independent review) 34.4% 

Clinical benefit rate (by independent review) 
48.2% 

Median PFS 6.9 months  

7.3 months in centrally confirmed HER2+ 

 

T-DM1 well tolerated 

Thrombocytopenia  

 
Krop I, et al. SABCS 2009. Abstract 5090.  



T-DM1 versus Docetaxel + Trast. 

T-DM 1 DT 

N 67 70 

ORR 47.8% 41.4% 

Clinical Benefit 55.2% 57.1% 

Discontinued d/t toxicity  7.2 28.8% 

PFS 14.2 months 9.2 months 

Hurwitz et al, ESMO 2011 



Pertuzumab 

Baselga J, et al. SABCS 2008 #3138 



Pertuzumab + Trastuzumab 

Baselga J, et al. SABCS 2008 #3138 

PD on prior 
trastuzumab 

No prior 
trastuzumab 



Docetaxel + Trastuzumab +/-
Pertuzumab 
No prior 
trastuzumab 



Combination of Pertuzumab with T-DM1 in a 
HER2+ Xenograft Model 

·The combination T-DM1 and pertuzumab treatment shows enhanced 
activity a KPL-4 trastuzumab-resistant breast tumor xenograft model. 



Eligibility Criteria:  
*Metastatic HER2+  

*Prior HER2-directed 

therapy (2nd line +) 

*Cardiac ejection 

fraction >55% 

Primary 
Objectives: 

*Safety/tolerability  

*PK  

*Efficacy: ORR 

Total prior systemic agents, median (range) : 8 (2-16) 

Median time since metastatic diagnosis, mo (range): 34.7 (5ï150)   

No DLT 

1/6 DLT ( G4 
thrombocytopenia)  

N =9 

N=58 
enrolled 
on Ph II 

22: 1st line 36: 2+ line 

Data presented: n= 44 for toxicity; n=28 for efficacy 



T-DM1 + pertuzumab 
Objective Responses among Relapsed Patients 

Cohort 1 

(n=3) Cohort 2 (n=25) Total (n=28) 

Complete 

response 
0 0 0 

Partial response 2 (66.7) 8 (32.0) 10 (35.7) 

Stable disease 1 (33.3) 12 (48.0) 13 (46.4) 

Progressive 

disease 
0 4 (16.0) 4 (14.3) 

Missing 0 1 (4.0) 1 (3.6) 

Miller et al, ASCO 2010 





Neratinib 
·Irreversible pan-HER TKI 

·Covalently binds to the cytoplasmic domain of HER 
proteins and inhibits their autophosphorylation and 
subsequent phosphorylation of downstream substrates 

·In preclinical models, inhibits HER receptor complex 
downstream signaling via the PI3K and MAPK pathways 

·Activation of PI3K signaling thought to mediate 
resistance to trastuzumab or endocrine therapy  

Chow, et al. Cancer Res. 2009;69(suppl):792s. Abstract 5081.  



Neratinib (HKI-272) 

Burstein H, et al. SABCS 2008 #37 





Neratinib (HKI-272) 

Burstein H, et al. SABCS 2008 #37 



HER2-targeted agents in trials at IU 
·MM -111 
·HER2/HER3 bispecific antibody 

·Monotherapy and in combination with trastuzumab  

·MM -302 
·HER2 targeted nanoparticle loaded with doxorubicin  

·GDC-0941 
·Oral inhibitor of PI3K  

·Combination with trastuzumab  or T -DM1 

·GRN-163L 
·Telomerase inhibitor, in combination with trastuzumab  
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BRCA1 
Rad50 

BARD1 
BRCA2 Nbs 

Mre11 
Rad51 p53 

Interacts with MANY proteins (including BRCA2)  

Required for efficient DNA repair, particularly homologous recombination 

Loss of BRCA1  

·enhances susceptibility to interstrand crosslinking agents, such as 
cisplatin and mitomycin c  

·dependency on other DNA repair pathways, such as base excision repair  



BRCA1 cell lines - differential sensitivity 

Tassone P et al. Br J Cancer 2003 88(8):1285 

 Increase sensitivity to DNA damaging agents like cisplatin 

Decreased sensitivity to doxobubicin and paclitaxel 

Cisplatin             Doxorubicin       Paclitaxel  



Cisplatin as primary chemotherapy for 
 patients with BRCA1 Mutations  
·25 patients with BRCA1 mutations 

·Stage I-III disease 

·10 T1 tumors  

·18 clinically N0 

·Treatment: 

·Preoperative Cisplatin 75 mg/m2 q 3 weeks x 4 

·Mastectomy 

·AC x 4 

·Path CR = No invasive tumor in breast or nodes 

Gronwald et al, ASCO 2009, #502 

pCR  
18/25 
72% 



Replication Lesions 

ÅBase excision repair 

ÅPARP1 

Mechanisms of DNA Repair 

Single Strand Breaks  

·Nucleotide excision repair 

·Base excision repair 

ɆPARP1 

Double Strand Breaks  

·Non-homologous end-joining  

·Homologous recombination 

ɆBRCA1/BRCA2 

·Fanconi anemia pathway 

·Endonuclease-mediated repair 

DNA Adducts/Base Damage  

ÅAlkyltransferases 

ÅNucleotide excision repair 

ÅBase excision repair 

ÅPARP1 

Helleday et al. Nature Reviews. 2008; 8:193 

MAJOR DNA REPAIR 
PATHWAYS 



Adapted by permission from Macmillan Publishers Ltd:  
Farmer et al. Nature, 2005; 434:917, © 2005 
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Conc. PARP Inhibitor (M)  

Wild type  

BRCA1-/ - 

+ PARP Inhibitor  
(10 nM) 

+ PARP Inhibitor  
(1000 nM)  

No Treatment  

BRCA1-Deficient Cells  

BRCA1+/- 

BRCA-Deficient Cells are Sensitive to 
PARP Inhibition  



Olaparib For BRCA-deficient MBC 

·Sequential cohorts of 27 patients 

·400 mg bid continuously 

·100 mg bid continuously (allowed to cross-over at disease 
progression) 

·In higher dose cohort, two thirds had BRCA1 mutation 

·Median 3 prior chemotherapy treatments, most with 
exposure to anthracyclines and taxanes 

Tutt et al, ASCO 2009 #501 



Olaparib (n=27) 

400 mg bid 

Olaparib (n=27) 

100 mg bid 

Overall Response 41% 22% 

Complete 

Response 

4% 0 

Partial  

Response 

37% 22% 

Median Time To 

Progression 

5.7 months 

[4.6-7.4] 

3.8 months 

[1.-5.5] 

ɆDose appears to matter 

ɆPrior therapy did not affect response 

ɆPatients with both BRCA1 and BRCA2 responded to treatment 

Tutt et al, ASCO 2009 #501 



BRCA1-associated cancers and TNBC: 
similar phenotype 

 Additional Features 
Ɇ EGFR+, cyclin E+ 
Ɇ Little DCIS 
 

High Grade ER- PgR- HER2- 

CK 14+ P63+ p53 High Ki 67 



Allelic loss in BRCA1, BRCA2, and 
sporadic breast cancer 

Silver, Wang, Richardson, Iglehart: personal communication 
Slide kindly provided by Eric Winer 

No allelic loss 
(heterozygosity intact) 
 
 
Allelic loss (LOH) 
 

Ɇ BRCA1 and Triple Neg 
   tumors show similar  
   patterns 
 
Ɇ BRCA2 tumors are not 
   similar to BRCA1 
 
 



BRCA1-deficient and sporadic TNBC share an 
abnormality in X-chromosome inactivation 

Abnormalities in X chromosome inactivation (Xist) are seen in 
most TN cancers and are nearly always present in BRCA1-
deficient cancers 

 
 

 

 

 

 
 
 Triple Negative 
15/18 (83%) TN were Xist Negative 

Sporadic High Grade Non-TN 
2/20 (10%) were Xist Negative 

Richardson et al., Cancer Cell, 2006;9:121-32 
 


