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S6‐01 Phase 3, randomized, double‐blind, 
placebo‐controlled multicenter trial of daily 

everolimus plus weekly trastuzumab and 
paclitaxel as first‐line therapy in women with 

HER2+ advanced breast cancer: BOLERO‐1 
 
 



S6‐01 Everolimus + trastuzumab + paclitaxel as 
1st‐line tx in HER2+ MBC: BOLERO‐1 

 

Hurvitz, et al. SABCS 2014 

• Clinical rationale 
– Hyperactivation of the PI3K/AKT/mTOR pathway 

can lead to resistance to HER2-targeted therapies 
– Everolimus, an mTOR inhibitor, has activity in 

HER2+ advanced BC in preclinical and clinical 
studies 



S6‐01 Everolimus + trastuzumab + paclitaxel 
as 1st‐line tx in HER2+ MBC: BOLERO‐1 

 

To prospectively validate hypothesis of differential efficacy of everolimus in ER-negative ds, 
study amended  3/2014 to include PFS in ER-negative subpopulation as 2nd primary objective 
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S6‐01 Everolimus + trastuzumab + paclitaxel 
as 1st‐line tx in HER2+ MBC: BOLERO‐1 

Hurvitz, et al. SABCS 2014 



Conclusions BOLERO‐1 

• Primary objective of PFS was not met 
– P=0.0049 however this did not meet prespecified 

significance threshold of 0.0044 
• Safety profile c/w previously reported results 
• Higher rate of AE-related on-treatment deaths 

(3.6% vs 0% with placebo) 
– All but one  AE-related on-treatment death occurred 

within 15 mos of study start 
– Proactive monitoring and early management of AEs is 

critical 

Hurvitz, et al. SABCS 2014 



S6‐02 TBCRC023: A randomized multicenter 
phase II neoadjuvant trial of lapatinib plus 
trastuzumab, with endocrine therapy and 

without chemotherapy, for 12 vs. 24 weeks in 
patients with HER2 overexpressing breast 

cancer 



S6‐02 Lapatinib + trastuzumab + 
endocrine therapy and no 

chemotherapy 

 

Rimawi, et al on behalf of TBCRC 



S6‐02 Lapatinib + trastuzumab + 
endocrine therapy and no chemotherapy 

Rimawi, et al on behalf of TBCRC 



S6‐02 Lapatinib + trastuzumab + 
endocrine therapy and no chemotherapy 

Hypothesis: Longer treatment with anti-HER2 therapy and endocrine therapy in ER+ 
HER2+ breast cancer would  result in higher pCR rate 



S6‐02 Lapatinib + trastuzumab + endocrine 
therapy and no chemotherapy 

• Primary endpoint: pCR in breast (yoT0-isyoNx) 
– 88-96 patients needed to detect increase in pCR from 27% 

to 45%, with power of 85% and type I error of 10% 
• Secondary endpoints: 

– Safety/tolerability 
– Time to 1st recurrence 
– OS 

• Study arms not powered to be directly comparable 
• Eligibility: 
• HER2-positive breast cancer with primary tumor > 2cm 

Rimawi, et al on behalf of TBCRC 
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Rimawi, et al on behalf of TBCRC 



S6‐02 Lapatinib + trastuzumab + 
endocrine therapy and no chemotherapy 
• Demographics: 

– Median age 51 (23-80); 55% postmenopausal 
– Median tumor size 5 cm; 70% Stage II; 29% Stage III  
– 66% ER-positive; 32% ER-negative 

• Toxicity: 
– 12 week: 

• 3% anemia 
• 3% renal calculi 

– 24 week: 
• 9% elevated LFTs 
• 2% diarrhea 
• 2% mucositis 

Rimawi, et al on behalf of TBCRC 



S6‐02 Lapatinib + trastuzumab + 
endocrine therapy and no chemotherapy 

Rimawi, et al on behalf of TBCRC 



S6‐02 Lapatinib + trastuzumab + endocrine 
therapy and no chemotherapy 

 

Rimawi, et al on behalf of TBCRC 



Conclusions 
• The trial did not meet its primary endpoint 

due to lower than anticipated pCR in both 
arms 

• Twofold numeric increase in pCR for 24 weeks; 
threefold if ER-positive 
– First trial to show that longer treatment with dual 

anti-HER therapy in combination with endocrine 
therapy leads to increase in pCR rate in 
ER+/HER2+ breast cancer 

Rimawi, et al on behalf of TBCRC 



S3‐05 Intrinsic subtypes, PIK3CA mutation, and 
the degree of benefit from adjuvant 

trastuzumab in NSABP trial B‐31 
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Pogue-Gelle, et al. SABCS 2014 



S3‐05 Intrinsic Subtypes, PIK3CA mutation 
and degree of benefit from adjuvant 

trastuzumab in NSABP B‐31 
 

Pogue-Gelle, et al. SABCS 2014 
 



 
 

• Hypothesis: 
– Patients with HER2-positive breast cancer that are 

non-HER2E intrinsic subtype or PIK3CA hotspot 
mutation did not benefit from trastuzumab added 
to adjuvant chemotherapy 

S3‐05 Intrinsic Subtypes, PIK3CA mutation 
and degree of benefit from adjuvant 

trastuzumab in NSABP B‐31 

Pogue-Gelle, et al. SABCS 2014 
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Trastuzumab Benefit based on PAM50 
intrinsic subtypes 
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Trastuzumab Benefit based on PAM50 
intrinsic subtypes (cont) 
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Trastuzumab Benefit based on PAM50 
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S3‐05 Intrinsic Subtypes, PIK3CA 
mutation and degree of benefit from 
adjuvant trastuzumab in NSABP B‐31 

Pogue-Gelle, et al. SABCS 2014 





Conclusions 

• PAM50 intrinsic subtype or PIK3CA mutation 
failed to identify subgroups that did not 
benefit from trastuzumab 

• Support the on-going clinical trial to test 
efficacy of trastuzumab in HER2-negative 
patients (B-47) 

Pogue-Gelle, et al. SABCS 2014 



S1‐06 Stromal tumor‐infiltrating 
lymphocytes(S‐TILs): In the alliance 

N9831 trial S‐TILs are associated with 
chemotherapy benefit but not 

associated with trastuzumab benefit 



Background 

• Str-TILs have been reported to be prognostic 
in TNBC 

• FinHer trial concluded that higher levels of Str-
TILs are associated with higher trastuzumab 
benefit  

Perez, et al. SABCS 2014 



Perez, et al. SABCS 2014 



Methods 

Perez, et al. SABCS 2014 

 Str‐TILS defined as  
• % tumor stroma that contains lymphocytic 

infiltrate 
• LI around DCIS, biopsy sites, areas of necrosis, and 

benign lobules were not scored 
• ≥ 60% Str-TILs classified as “lymphocyte 

predominant breast cancer” (LPBC)  
 Patients assessed  
• 489 Arm A chemo and 456 Arm C chemo with 

trastuzumab  
• 54% hormone receptor positive 
• 14% node negative disease  

 
 



Clinical outcome: similar RFS in 2 
groups 

Perez, et al. SABCS 2014 



Distribution of Str‐TILs  

Perez, et al. SABCS 2014 



Examples of scoring  

Perez, et al. SABCS 2014 



LPBC association with RFS: by 
treatment arm  

Perez, et al. SABCS 2014 



Treatment association with RFS: by 
LPBC status 

Perez, et al. SABCS 2014 



Conclusions 

• Increasing % of Str-TILs correlate with benefit 
to chemotherapy while the addition of 
trastuzumab is not as clear in LPBC 
 

Perez, et al. SABCS 2014 



S3‐06 Mutational analysis of CALGB 
40601 (Alliance), a neoadjuvant phase 

III trial of weekly paclitaxel (T) and 
trastuzumab (H) with or without 

lapatinib (L) for HER2‐positive breast 
cancer 



Hoadley et al. SABCS 2014 



Primary endopoint ASCO 2013 

Hoadley et al. SABCS 2014 



pCR by intrinsic subtype All Arms n=265 

Hoadley et al. SABCS 2014 
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Conclusions 

• p53 the most mutated gene (56% overall) 
• P53 mutations associated with pCR 
• PIK3CA mutations and other less common 

mutations did not correlate with pCR  



P4‐15‐09 Phase 1 study of T‐DM1 in HER2‐
positive patients with MBC and normal or 

reduced hepatic function 
 • Trastuzumab emtansine (T-DM1), an antibody–drug conjugate of 

trastuzumab, a stable linker, and the microtubule inhibitor DM1. 
In phase 3 studies of HER2-positive MBC, T-DM1 significantly 
increased PFS (EMILIA and TH3RESA) and OS (EMILIA) vs. control 
regimens.  

• 2-4% of patients treated with T-DM1 - grade ≥3 increases in 
transaminases. No data on PK of T-DM1 in patients with hepatic 
impairment.  

• International, multicenter, open-label, parallel group, phase 1 PK 
study (BO25499/NCT01513083) designed to assess PK of T-DM1 
in MBC patients with normal hepatic function and mild or 
moderate hepatic impairment 
 

Li, et al. SABCS 2014 



P4‐15‐09 Phase 1 study of trastuzumab 
emtansine in HER2‐positive patients with 

MBC and normal or reduced hepatic function 
• Up to 10 patients each with HER2-positive MBC and ECOG PS of 0–2 

enrolled in 1 of 3 independent cohorts based on hepatic function per 
Child-Pugh criteria:  
– normal hepatic function 
– mild hepatic impairment (Child-Pugh A) 
– moderate hepatic impairment (Child-Pugh B).  
– Patients with severe hepatic impairment (Child Pugh C) were ineligible. 

• Patients received 3 cycles of T-DM1 3.6 mg/kg Q 3 weeks. After 3 
cycles, patients could continue to receive T-DM1 until disease 
progression, unmanageable toxicity, or study termination in present 
study, or enrollment in extension study (BO25430/TDM4529g).  

• PK samples collected during cycles 1, 2 and 3 

Li, et al. SABCS 2014 



P4‐15‐09 Phase 1 study of trastuzumab 
emtansine in HER2‐positive patients with 

MBC and normal or reduced hepatic function 
• PK data were fully evaluable for 10 out of 10 patients each in the 

normal and mild cohorts and for 6 out of 7 patients in the moderate 
cohort.  

• Compared with normal cohort, T-DM1 clearance at cycle 1 was ∼1.9- 
and 3.3-fold faster in the mild and moderate cohorts, respectively.  

• Trend of faster clearance less apparent for cycle 3 after repeated 
dosing, with similar T-DM1 exposures across the 3 cohorts.  

• Plasma concentrations of DM1 and DM1-containing catabolites were 
largely comparable across the 3 cohorts.  

• No new safety signals were seen relative to the known safety profile 
of T-DM1.  

Li, et al. SABCS 2014 



Conclusions‐ HER2 positive disease 

• Trend for faster clearance of T-DM1 at cycle 1 in patients 
with mild and moderate hepatic impairment vs. those with 
normal hepatic function 
– can be partly explained by demographic and pathophysiological 

covariates such as tumor burden, albumin, and body weight. 
–  study’s small sample size could also partly explain the 

variability.  
• Work to better understand the mechanisms for the 

observed differences in clearance is ongoing  
• No increase in the systemic concentration of DM1 was 

observed in patients with mild or moderate hepatic 
impairment vs. those with normal hepatic function.  

• No additional safety concerns were observed. 
 

Li, et al. SABCS 2014 



Conclusions 
• The BOLERO-1 study failed to reach it primary endpoint 

of improvement of PFS with everolimus with 
trastuzumab and chemotherapy in the first line setting  

• Data from BOLERO-1 validate the observation seen in 
BOLERO-3 that treatment effect of EVE differs 
depending on HR status 

• Targeted therapy without chemotherapy may be a 
promising strategy in patients with HER2 +/ER + BC 

• T-DM1 clearance at cycle 1 was faster in the mild and 
moderate liver dysfunction cohorts 

• P53 mutations are associated with pCR rates  
• The role of LPBC may be worth investigating  
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