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Monoclonal antibody: trastuzumab 

 Target expression: HER2 

Highly potent chemotherapy 

(maytansine derivative) 

 Cytotoxic agent: DM1 

Systemically stable 
Breaks down in target cancer cell 

Linker 
T-DM1 
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2 

T-DM1c 
(optional 

crossover) 

TH3RESA Study Schema 

• Stratification factors: World region, number of prior regimens for advanced BC,d  
presence of visceral disease 

• Co-primary endpoints: PFS by investigator and OS 

• Key secondary endpoints: ORR by investigator and safety 

PD 

PD 
T-DM1  

3.6 mg/kg q3w IV 
(n=400) 

Treatment of 

physician’s choice 

(TPC)b 

(n=200) 

HER2-positive (central) 

advanced BCa 

(N=600) 

≥2 prior HER2-directed 

therapies for advanced BC
 

Prior treatment with 

trastuzumab, lapatinib, 

and a taxane 

a Advanced BC includes MBC and unresectable locally advanced/recurrent BC. 

b TPC could have been single-agent chemotherapy, hormonal therapy, or HER2-directed therapy, or a combination of a HER2-directed therapy with a 
chemotherapy, hormonal therapy, or other HER2-directed therapy. 

c First patient in: Sep 2011. Study amended Sep 2012 (following EMILIA 2nd interim OS results) to allow patients in the TPC arm to receive  
T-DM1 after documented PD. 

d Excluding single-agent hormonal therapy. 
BC, breast cancer; IV, intravenous; ORR, objective response rate; PD, progressive disease; q3w, every 3 weeks. 
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All randomised patients 

 



Trastuzumab containing regimen 

 



 



Overall survival at first interim analysis 



ORR in Patients With Measurable Disease 

Difference: 22.7% (95% CI, 16.2, 29.2) 
P<0.0001 

Pa
ti

en
ts

, %
 

 T-DM1 TPC 

31.3% 

8.6% 

108/345 14/163 



Overview of AEs 

TPC  

(n=184a) 

T-DM1 

(n=403a) 

All-grade AEs, %  88.6  93.5 

Grade ≥3 AEs,
b
 %  43.5  32.3 

AEs leading to treatment 

discontinuation,
c
 % 

 10.9  6.7 

AEs leading to dose reduction, %  19.6  9.4 

LVEF <50% and ≥15% decrease from 

baseline,d %  
 1.1  1.5 

a One patient randomized to the TPC arm received 2 cycles of T-DM1 by mistake; this patient was included in the T-DM1 group for safety analyses. 
b Grade 5 AEs: TPC, 1.6% (n=3); T-DM1, 1.2% (n=5). Three were considered related to T-DM1: hepatic encephalopathy, subarachnoid hemorrhage, and 

pneumonitis. One was considered related to TPC: noncardiogenic pulmonary edema. 
c For any study drug. 

d No patient experienced an LVEF <40%. 

LVEF, left ventricular ejection fraction. 



Grade ≥3 AEs With Incidence ≥2% in Either Arma 

a Medical Dictionary for Regulatory Activities (MedDRA) preferred term. 

b Grade 5 subarachnoid hemorrhage was reported for 1 patient with grade 4 thrombocytopenia; grade 4 tumor hemorrhage was reported for 1 patient with grade 
3 thrombocytopenia. The incidence of grade ≥3 hemorrhage of any type was 2.2% (T-DM1) and 0.5% (TPC).  

AST, aspartate aminotransferase. 
Highlighting indicates grade ≥3 AEs with >3% difference between the TPC and T-DM1 arms. 

TPC (n=184) T-DM1 (n=403) 

Any grade Grade ≥3 Any grade Grade ≥3 

Nonhematologic AEs, % 

Diarrhea  21.7  4.3  9.9  0.7 

Abdominal pain  12.5  2.7  6.5  1.2 

AST increased  5.4  2.2  8.4  2.2 

Fatigue  25.0  2.2  27.0  2.0 

Asthenia  15.8  2.2  15.6  1.0 

Cellulitis  3.3  2.2  1.2  0.5 

Pulmonary embolism  2.2  2.2  0.5  0.5 

Dyspnea  9.2  1.6  9.9  2.0 

Hematologic AEs, % 

Neutropenia  21.7  15.8  5.5  2.5 

Febrile neutropenia  3.8  3.8  0.2  0.2 

Anemia  10.3  2.7  8.9  2.7 

Leukopenia  6.0  2.7  0.7  0.2 

Thrombocytopenia  3.3  1.6  15.1  4.7b 



Conclusions 

• T-DM1 demonstrated improved efficacy and safety compared with 
TPC 
 Significant improvement in PFS 

– HR=0.528; P<0.0001 

– A clear and consistent treatment effect across subgroups 

 Interim OS favored T-DM1 but efficacy stopping boundary not crossed 

– HR=0.552; P=0.0034 

 Safety and ORR favored T-DM1 

– Fewer grade ≥3 AEs with T-DM1 vs TPC: 32.3% vs 43.5% 

– Fewer discontinuations and dose reductions due to AEs with T-DM1 

– ORR 31.3% vs 8.6%, P<0.0001 

 
• These data reaffirm the results from the EMILIA study, 

demonstrating a consistent benefit with T-DM1 in patients with 
previously treated HER2-positive advanced BC 



Lancet Oncol 2014; 15: 580–91 Published Online April 15, 
2014 



BOLERO-3: Study design 

*Actual enrollment was 569; ‡Following a 4-mg/kg loading dose on day 1, cycle 1 (1 cycle = every 21 days).  
CBR = clinical benefit rate; DoR = duration of response; ECOG = Eastern Cooperative Oncology Group; HER2 = human epidermal growth factor receptor 2; ORR = overall response rate; OS = overall 
survival; PD = progressive disease; PFS = progression-free survival; PO = oral; PS = performance status; QoL = quality of life. 
O’Regan et al. Presentation at ASCO Annual Meeting 2013 (Abstract 505). 
 
 
 

Endpoints: 
Primary: PFS 
Secondary: OS, ORR, time to deterioration  

of ECOG PS, safety, DoR, CBR, and QoL 

N=572* 
•Locally advanced or 
metastatic HER2+ breast 
cancer  

•Prior taxane required 
•Trastuzumab resistance 

– Adjuvant: progression on or within 12 
months of trastuzumab 

– Metastatic: progression within 4 
weeks of trastuzumab 

•Measurable disease only 

Everolimus (5 mg PO daily) + 
Vinorelbine (25 mg/m2 weekly) + 

trastuzumab (2 mg/kg week‡) 
(n=284) 

Therapy until PD or  
intolerable toxicity 

Placebo (PO daily) + 
 Vinorelbine (25 mg/m2 weekly) + 
trastuzumab (2 mg/kg weekly*) 

(n=285) 

Randomise 
1:1 

• Stratification by prior lapatinib use (yes/no) 



BOLERO-3: Primary endpoint  
progression-free survival by local assessment 



Patients with High pS6 May Derive More Benefit 

from Addition of Everolimus 

• Optimal high and low pS6 cut-point selected as ≥ and < 75th 

percentile (histo-score = 160) 

• Marker-treatment interaction (P = 0.038) 

• Shorter median PFS in high pS6 subgroup treated with placebo 

• Median pS6 level shows little effect on treatment 

Subgroup n Events 
Median PFS, weeks  

(95% CI) HR (95% CI) 

EVE pS6 high 23 15 29.4 (18.1, 55.1) 0.48 (0.24, 
0.96) 

  PBO pS6 high 22 20 17.1 (11.7, 24.0) 

EVE pS6 low 66 47 24.9 (23.6, 31.0) 1.14 (0.77, 
1.68)  PBO pS6 low 77 57 30.0 (24.0, 36.1) 

21 



Effect of PTEN Levels on Treatment Benefit from 
Addition of Everolimus 

Subgroup Therapy 
n 

(# of Events) 
Median PFS, wks  

(95% CI) 
HR 

(95% CI) 
P  

Value* 

Subgroups defined by low or normal PTEN level 

H-score  
≥ 50 

EVE 100 (72) 30.1 (24.3, 35.6) 0.97  
(0.71, 1.33) 

0.11 
PBO 108 (85) 30.0 (24.0, 35.4) 

H-score  
< 50 

EVE 15 (11) 41.4 (17.3, 66.9) 0.52  
(0.21, 1.26) PBO 14 (11) 23.7 (10.6, 25.1) 

Subgroups defined by optimal cut-point of PTEN level (20th %ile) 

H-score  
≥ 20th %ile 

EVE 89 (67) 30.1 (24.0, 35.3) 1.05  
(0.75, 1.45) 

0.01 
PBO 100 (78) 30.1 (24.0, 36.0) 

H-score  
< 20th %ile 

EVE 26 (16) 41.9 (24.0, 53.1) 0.41  
(0.20, 0.82) PBO 22 (18) 23.1 (12.1, 24.7) 

22 

*Treatment-biomarker interaction. 
PTEN optimal cut-point selected as ≥ and < 20th percentile. Histo-score = 100. 

• Median PFS gain is 18-19 weeks for the low PTEN subgroup 



Grade 3–4 adverse events occurring in greater than or 
equal to 5% more patients in the everolimus group than 
in the placebo group were neutropenia, stomatitis, 
anaemia, leucopenia, fatigue, and febrile neutropenia 
(table 4). Non-infectious pneumonitis was reported in 
28 (10%) of 280 patients in the everolimus group and 
12 (4%) of 282 patients in the placebo group; most of 
these events were grade 1–2, with six cases of grade 3–4 
non-infectious pneumonitis reported in the everolimus 
group and fi ve cases reported in the placebo group. 



Take-Home Message 

• The addition of everolimus was associated with a 
statistically significant but low-magnitude 
improvement in median progression-free survival (7.0 
months vs 5.8 months; P = .0067).  

• Both hematologic and non-hematologic toxicity rates 
were higher in patients treated with everolimus. 

• These data suggest that non–HER2 targeted therapies 
such as everolimus are a viable strategy for the 
treatment of trastuzumab-resistant HER2-positive 
breast cancer. However, due to significant toxicity, 
clinicians should consider the risks and benefits of 
adding everolimus to treatment regimens. 
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Updated results from our primary analysis to establish the long-term benefit of 
trastuzumab-containing neoadjuvant therapy. 



Event-free survival (A) and overall survival (B) 
Median follow-up was 5.4 years 

The primary endpoint was event-free survival, defined as the interval between randomisation and documented disease 
recurrence, progression, or death from any cause, 
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All patients: 
paclitaxel 80 mg/m2 plus nonpegylated liposomal 
doxorubicin 20 mg/m2, both given once a week for 
18 weeks. 
 
Triple-negative breast 
bevacizumab 15 mg/kg/3 weeks 
 
HER2-positive: 
Trastuzumab + lapatinib 750 mg 
 
CARBO AUC 2 





 

The significance level was set to a two-sided α of 0.20 for the primary endpoint only, for all other tests the α was set to 0.05. 



 



 



 



Take-Home Message 

• The addition of carboplatin appears to 
increase pathologic response rates in triple-
negative disease but not HER2-positive 
disease.  

• The optimal regimen and the effect on 
survival remain to be elucidated. 



Lancet 2014 Mar 19; 



 Figure 2 Effect of radiotherapy (RT) after mastectomy and axillary dissection (Mast+AD) on 10-year risks of locoregional and overall 

recurrence and on 20-year risk of breast cancer mortality in 700 women with pathologically node-negative (pN0) disease and ... 

The Lancet, 2014 



 Figure 3 Effect of radiotherapy (RT) after mastectomy and axillary dissection (Mast+AD) on 10-year risks of locoregional and overall 

recurrence and on 20-year risk of breast cancer mortality in 1314 women with one to three pathologically positive nodes (pN... 



 Figure 5 Effect of radiotherapy (RT) after mastectomy and axillary dissection (Mast+AD) on 10-year risks of locoregional and overall 

recurrence and on 20-year risk of breast cancer mortality in 1133 women with one to three pathologically positive nodes (pN... 



Take-Home Message 

• Radiotherapy did not significantly affect locoregional 
recurrence, overall recurrence, or breast cancer 
mortality in women with axillary dissection and no 
positive nodes.  

• In women with axillary dissection and more than one 
node, radiotherapy significantly reduced locoregional 
recurrence, overall recurrence, and breast cancer 
mortality. 

• Systemic therapy in patients with axillary dissection 
and one to three nodes further reduced locoregional 
recurrence, overall recurrence, and breast cancer 
mortality. 
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Kaplan-Meier analysis of progression-free survival and overall survival, by 
baseline CTC count 



Kaplan-Meier analysis of progression-free survival and overall survival, by early 
change in CTC count (landmark analysis at 5 weeks) 



Take-Home Message 

• In this European study from 17 centers and 1944 
patients with metastatic breast cancer, circulating 
tumor cell (CTC) counts were found to be 
associated with an independent prognostic effect 
for progression-free and overall survival. 

• The data support the prognostic value of CTC 
detection at baseline and during treatment and 
can potentially be used as a tool for treatment 
decisions 



Ann Oncol. 2014 May 14 



Take-Home Message 

• In this phase II neoadjuvant trial of triple-negative breast cancer 
patients with resectable stage II or stage III disease, the addition of 
the EGFR-targeting monoclonal antibody panitumumab to standard 
therapy (5-fluorouracil/epirubicin/cyclophosphamide) followed by 
docetaxel resulted in a pathologic complete response (pCR) rate of 
46.8%. Conservative surgery was performed in 87% of cases 

• Several biomarkers suggested an improvement in pCR and the 
regimen was largely well-tolerated. The association of high EGFR 
and low cytokeratin 8/18 expression in tumor cells on one hand and 
high density of CD8+ tumor-infiltrating lymphocytes on the other 
hand were significantly predictive of pCR 

• Future prospective trials could further test the addition of EGFR-
targeting in triple-negative disease 



• What is the optimal medical therapy for advanced human 
epidermal growth factor receptor 2 (HER2) –positive breast 
cancer, specifically HER2-targeted therapy, either alone or in 
combination with chemotherapy and/or endocrine therapy? 

Consensus and Guidelines · May 05, 2014 



Take-Home Message 

• Clinicians should recommend the combination of trastuzumab, pertuzumab, and 
a taxane for first-line treatment, unless the patient has a contraindication to 
taxanes. 

• If a patient’s HER2-positive advanced breast cancer has progressed during or 
after first-line HER2-targeted therapy, clinicians should recommend trastuzumab 
emtansine (T-DM1) as second-line treatment.  

• If a patient’s HER2-positive advanced breast cancer has progressed during or 
after second-line or greater HER2-targeted therapy, but she has not received T-
DM1, clinicians should offer T-DM1.  

• If a patient’s cancer is hormone receptor positive and HER2 positive, clinicians 
may recommend either: 

– HER2-targeted therapy plus chemotherapy. Type: evidence based. Evidence quality: high. 
Strength of recommendation: strong. 

– Endocrine therapy plus trastuzumab or lapatinib (in selected cases). Type: evidence based. 
Evidence quality: high. Strength of recommendation: moderate. 

– Endocrine therapy alone (in selected cases). Type: evidence based. Evidence quality: 
intermediate. Strength of recommendation: weak. 

 



• Adjuvant! Online is a prediction tool that can be used to aid 
clinical decision making in patients with breast cancer.  

• All consecutive patients aged 65 years or older who were 
diagnosed with invasive or in-situ breast cancer between Jan 
1, 1997, and Dec 31, 2004, in the southwestern part of the 
Netherlands. 

• 2012 patients. Median age of patients in the cohort was 74·0 
years (IQR 69·0–79·0). 

• 904 (45%) of 2012 patients died during follow-up, whereas 
326 (16%) patients had recurrence. 

14 May 2014 



Take-Home Message 

• Adjuvant! Online overestimated 10-year overall 
survival by 9·8% ([95% CI 5·9–13·7], p<0·0001) 
and 10-year cumulative recurrence survival by 
8·7% ([6·7–10·7], p<0·0001). 

• Based on the results of this study, the authors 
conclude that the Adjuvant! Online program was 
of limited value in older patients with breast 
cancer.  

• The authors propose the development of a 
prediction algorithm specifically for this 
population 



• NCCN guidelines recommend genetic testing for all triple-
negative breast cancer (TNBC) patients aged <60 years. 
However, due to the lack of prospective information in 
unselected patients, these guidelines are not uniformly 
adopted by clinicians and insurance carriers.  

• The aim of this study was to determine the prevalence of 
BRCA mutations and evaluate the utility of NCCN guidelines in 
unselected TNBC population.  

May 07, 2014 



Take-Home Message 

• This study tested 211 triple-negative breast cancer patients of all 
ages for germline BRCA1/BRCA2 mutations. Overall, 15% of patients 
in this population had BRCA mutations (11% BRCA1; 4% BRCA2).  

• Significant family history (SFH) was defined >1 relative with breast 
cancer at age ≤50 or ≥1 relative with ovarian cancer 

• Using SFH or age ≤50 as criteria, 25 and 34 % of mutations, 
respectively, were missed.  

• Mutation prevalence in patients meeting NCCN guidelines was 
18.3 % (32/175) and 0 % (0/32) in patients who did not meet 
guidelines (p = .0059). 

• BRCA mutation testing based on current NCCN guidelines correctly 
identified all carriers in this study, supporting the routine use of 
these guidelines in clinical practice 





Take-Home Message 

• Given the benefit of pathological complete response (pCR) 
in patients with triple-negative breast cancer treated with 
neoadjuvant chemotherapy, investigators prospectively 
evaluated the role of (18)FDG-PET/CT after two cycles of 
neoadjuvant chemotherapy.  

• In this study of 50 patients using a threshold of a 42% 
decrease in SUV, investigators showed that the pCR rates 
were 59% and 0% among responders and non-responders, 
respectively, and the 3-year event-free survival rates were 
77.5% and 47.1%, respectively. 

• Interim PET/CT appears to have a potential role in 
evaluating and predicting response in patients with triple-
negative breast cancer 




