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Neoadjuvant therapy in HER2 positive 
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INDICATIONS 

• Locally advanced breast cancer (stage 
III and IIB cancers with T3)  

• stage I or II with following criteria:  
• suboptimal cosmetic outcome 

• The N1: could be a candidate for sentinel 
lymph node sampling alone if converted 
to node-negative disease with 
neoadjuvant therapy 

• Surgery must be postponed awaiting 
results of genetic testing 

T1 N0 M0 IA 

T0 N1mi M0 IB 

T1 N1mi M0 IB 

T0 N1 M0 IIA 

T1 N1 M0 IIA 

T2 N0 M0 IIA 

T2 N1 M0 IIB 

T3 N0 M0 IIB 

T0 N2 M0 IIIA 

T1 N2 M0 IIIA 

T2 N2 M0 IIIA 

T3 N1 M0 IIIA 

T3 N2 M0 IIIA 

T4 N0 M0 IIIB 

T4 N1 M0 IIIB 

T4 N2 M0 IIIB 

Any T N3 M0 IIIC 

Any T Any N M1 IV 

T3 – Tumor >50 mm in greatest 

dimension. 

T4 – Tumor of any size with direct 

extension to the chest 

wall and/or the skin (ulceration or 

macroscopic skin nodules)*. 

 T4a – Extension to chest wall, not 

including only pectoralis 

muscle adherence/invasion. 

 T4b – Ulceration and/or ipsilateral 

satellite nodules and/or edema 

(including peau d'orange) of the 

skin, which do not meet the criteria 

for inflammatory carcinoma. 

 T4c – Both (T4a and T4b). 

 T4d – Inflammatory carcinoma**. 
Click for staging definitions 

Clinical classification of regional lymph nodes 

cN1 – Metastasis to movable ipsilateral level I, II axillary lymph 

nodes(s). 

•cN1mi** – Micrometastases (approximately 200 cells, larger than 

0.2 mm, but none larger than 2.0 mm). 

cN2 – Metastasis to ipsilateral level I, II axillary lymph nodes that 

are clinically fixed or matted; or in ipsilateral internal mammary 

nodes in the absence of clinically evident axillary node metastases. 

cN3 – Metastases in ipsilateral infraclavicular (level III axillary) 

lymph node(s) with or without level I, II axillary lymph node 

involvement; or in ipsilateral internal mammary lymph node(s) with 

clinically evident level I, II axillary lymph node metastases; or 

metastases in ipsilateral supraclavicular lymph node(s) with or 

without axillary or internal mammary lymph node involvement. 
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Neoadjuvant therapy in HER2 positive 

• A higher pCR in HER2+ with chemotherapy  

• Using targeted therapy  increasing the pCR rate 

In comparison 
with Her2 - 

Even without anti-
Her2 therapy 

In addition to ChT 
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Trastuzumab 

• randomized studies and meta-analyses demonstrating improvements 
in  
• pCR rate  

• EFS 

• OS 
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Anthracycline versus non anthracycline 

• AC  TH 

Taxol+ Herceptin 
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TRAIN-2/alternatives to anthracycline  

• In a phase III trial of 438 patients with stage II to III  

• Based on results, taxane-carboplatin-trastuzumab (with or without 
pertuzumab) regimens as preferable alternatives to anthracycline-
containing regimens  

• lesser toxicity and equivalent rates of pCR 
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• the rates of pCR did not differ between the arms (67% versus 68%) 
Patients who received the anthracycline  
• experienced higher rates of grade >3 febrile neutropenia (11 versus 2%)  

• grade >2 declines in left ventricular ejection fraction (29% versus 18%). 
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Pertuzumab 

• Blocking the formation of HER2:HER3 heterodimers  

• An important mechanism of resistance to trastuzumab 
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NeoSphere Trial 

• 417 HER2-positive patients 

• Those randomly assigned to  
• pertuzumab and trastuzumab had a pCR rate (46%)  
• just trastuzumab (29%)   
• just pertuzumab (24%) 

• five-year PFS results do not demonstrate a benefit associated with the 
addition of pertuzumab to docetaxel and trastuzumab (HR 0.69, 95% CI 
0.34-1.40) 

• for clinical stage I to IIA disease, the potential for added toxicity 
associated with pertuzumab may outweigh the benefit. For such patients, 
we engage in a risk-benefit discussion regarding the use of pertuzumab 

• (Size<2 with N0, N1 / size 2-5 with N0) 
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 Pertuzumab 

• There is no demonstrated benefit to administration of additional 
chemotherapy or of pertuzumab in the adjuvant setting.  
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Trastuzumab emtansine (T-DM1)  
KRISTINE 
• Patients who received TCHP had a higher pCR rate (56 versus 44 

percent) and a higher rate of breast-conserving surgery (53 versus 42 
percent) than those assigned to the T-DM1-based regimen 

Taxol- carboplatin-herceptin-pertusumab 
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Neratinib 
NSABP FB-7 trial 
• An oral agent that binds irreversibly to and inhibits the tyrosine 

kinase domains of both EGFR and HER2.  

• Comparing paclitaxel-neratinib versus paclitaxel-trastuzumab as 
neoadjuvant treatment  

• The trastuzumab-based arm was associated with a higher pCR rate 
(38% versus 33%) 
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Adjuvant 
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Adjuvant 

• Small HER2-positive tumors (tumor ≤10 mm) 
• higher risk of recurrence compared with similar patients with HER2-negative disease 

• Early HER2-positive tumors  
• Low risk  10 to 20 mm with N0 

• High risk  >20 mm or N1 

• Locally advance HER2-positive tumors  
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small HER2-positive tumors  
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(Docetaxel= taxotere) 

Paclitaxel= 
Taxol 



small HER2-positive tumors  

• CONCLUSIONS 

• Among women with predominantly stage I  

• with adjuvant paclitaxel plus trastuzumab was associated with a 
risk of early recurrence of about 2%; 

• (Single arm) 
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small HER2-positive tumors  
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small HER2-positive tumors  

• Retrospective 

• study of 965 patients  

• T1a (>1 mm but ≤5 mm) or T1b (>5 mm but ≤10 mm)  

• Compared with HER2-negative disease: significantly worse five-year 
rates of recurrence-free survival (77% versus 94%)  
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small HER2-positive tumors  

• It is reasonable to offer trastuzumab-based adjuvant therapy to 
patients with small HER2-positive tumors 
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The benefits of adding trastuzumab  

• A 2012 meta-analysis of eight trials of chemotherapy plus 
trastuzumab versus chemotherapy alone involving nearly 12,000 
patients  

• 12 months in the adjuvant setting improvement in OS 

• ≤6 months also showed a trend towards an improvement in OS  

• The benefit in OS was associated with concurrent administration 
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durable survival benefits  
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• With a median on-study time of 8.4 years,  

•  37% improvement in overall survival  

•  40% improvement in disease-free survival  
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Early HER2-positive tumors  
 and  Dual anti-HER2 therapy 
• for high-risk disease  Dual anti-HER2 therapy 

• node-positive  

• tumors >2 cm 
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APHINITY trial 

• phase III  

• 4800 patients  

• median follow-up of approximately 45 months,  

• improved three-year DFS (94.1% versus 93.2%; HR 0.81, 95% CI 0.66-
1.00).  

• node-positive disease (92% versus 90.2%; HR 0.77, 95% CI 0.62-0.96). 

• greater among ER negative (2.4% versus 1.2%) but not significant.  
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APHINITY Trial: Adjuvant Pertuzumab and Trastuzumab 
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ExteNET 

• academic institutions in 40 countries 

• phase III trial of 2840 eligible women  

• stage 1–3c (modified to stage 2–3c in February, 2010) operable 

• oral neratinib 240 mg/day or matching placebo 

• The 5-year DFS 90·2% Vs 87·7% 

• nonsignificant trend toward greater improvements in ER+ (HR of 0.60 
and 0.95, respectively). 
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Treatment duration  

• the standard course of adjuvant trastuzumab is one year  

• no improvement with extension to two years  
• In HERA trial,  

• over 5000 women with HER2-positive breast cancer  

• observation or trastuzumab for one or two years  

• With 11-year follow-up 
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Treatment duration / de-escalation  

• 6 versus 12 months  
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PHARE 

• 3380 women were randomly assigned  

• median follow-up of 42.5 months,  

• shorter two-year DFS rate compared with 12 months of therapy (91 
versus 94%) 

• more deaths (93 versus 66%)  

• distant recurrences as first events (141 versus 108 events).  
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PERSEPHONE (J Clin Oncol 2018; 36S: ASCO#506) 

•  6 versus 12 months (m) of adjuvant trastuzumab in patients (pts) 
with HER2 positive (+) early breast cancer (EBC): Randomised phase 
3 non-inferiority trial with definitive 4-year (yr) disease-free survival 
(DFS) results. 

• 4089/ early breast cancer/ 85 percent of whom received adjuvant 
chemotherapy,  

• Conclusions: PERSEPHONE has demonstrated 6m of trastuzumab as 
non-inferior to 12m (3% non-inferiority margin). Given cardiac and 
other toxicities during months 7-12 of treatment, our results would 
support a reduction of standard trastuzumab duration to 6 months 
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Take home messages 

• Neoadjuvant chemotherapy and anti HER2 
• A higher pCR with chemotherapy  and more with Trastuzumab  and more 

with pertuzumab  

• But not survival benefit  with pertuzumab 

• No recommend additional chemotherapy or of pertuzumab in the adjuvant 
setting 

• Anthracycline                      Non Anthracycline 

• Dual target No recommend  for clinical stage I to IIA (Size<2 with N0, N1 / size 2-5 with N0) 

• Neratinib No recommend  

• T-DM 1 No recommend  
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Take home messages 

• Adjuvant chemotherapy and anti HER2 
• Addition of adjuvant pertuzumab for node-positive disease, or node-negative 

tumors >2 cm in size (Grade 2C) 

• Neratinib for ER positive and high risk  

• Do not offer neratinib if pertuzumab or for smaller tumors or those that are 
ER negative 
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