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Treatment recommendations for HER2-
positive breast cancer 

Neoadjuvantadjuvant therapy for  
HER2-positive early breast cancer 

Neoadjuvant Adjuvant Duration 

 

ESMO  

2013 

Herceptin should be 
added to neoadjuvant 
chemotherapy in 
patients with HER2-
positive tumours 

Tumours ≥1  

Use of Herceptin should be 
discussed with patients with small 
node-negative breast cancers 

pN positive 

 

1 year of 
Herceptin 

 

 

NCCN  

2015 

• Patients who are 
HER2-positive and 
receiving  
pre-operative 
chemotherapy  
should also receive 
Herceptin 

patients with tumours 0.6‒1.0  

Tumours < 0.5 or microinvasive 
and pN0 or pN1mic 

Tumours > 1.0 

All pN positive (metastases > 
2mm) 

 

 

1 year of 
Herceptin 

 

St. Gallen  

2015 

• Herceptin should be 
incorporated into 
neoadjuvant therapy 
in patients with 
HER2-positive disease 

Tumours ≥1 

Node-negative tumours 
0.51.0 (TH w/o Anthra-regimen) 

Excludes: Node-negative tumours 
0.10.5 cm (pT1a) 

 

1 year of 
Herceptin 



FutureOncology 2015 

13 Oncology Centres in the 

NorthEast of Italy for a total 

of 1245 patients 

investigated 

To investigate the use 

of adjuvant 

trastuzumab in HER2+ 

breast cancer in a 

REAL-LIFE setting 

OUT OF CLINICAL 

TRIAL  



(148/296 diagnosed before adjuvant trastuzumab aproval in Italy) 

* 

* 



      “Trattamento adiuvante delle neoplasie mammarie  

pT1a-b pN0 HER2-positive: lo studio PROMHER” 

Oncologia Medica 
Ospedale ‘’Sacro Cuore Don Calabria’’ 

Negrar - Verona 

303 pazienti investigate 

provenienti da 28 centri italiani 

pT<10mm e pNs- 

HER2+  

Identificare quante sono state trattate 

con terapia adiuvante sistemica 

contenente trastuzumab e quali 

caratteristiche clinico-patologiche ne 

hanno influenzato la scelta 



 

 

34 (11%) NESSUNA TERAPIA SISTEMICA 

65 (23%) TERAPIA SISTEMICA ADIUVANTE SENZA TRASTUZUMAB 

204 (66%) TERAPIA SISTEMICA ADIUVANTE CON TRASTUZUMAB 
(CT 36%, OT 6%, CT+OT 57%) 

Follow up mediano: 38.6 mesi 

Local e Distant Disease Free Survival 

Tasso di sopravvivenza libera da malattia stimata a 5 anni:  
 
No TSA  69,6 
TSA senza T 94,3% 
TSA con T 95% p<0,001 
 

RISULTATI 

pT,età,Ki67, 

recettori 

ormonali 



A VIEW OF COMMON PRACTICE IN EUROPE…. 

 D.Zavadas et al Ann Oncol, 2014, 25(8)-1558 

78.7%  

Trastuzumab with Taxanes after A-CT 

12.5%  

Trastuzumab sequential after A-CT 

  7.3% 

TCH 

1.5% 

 Trastuzumab NOT AVAILABLE 



Her2 positivity:  18-20% of breast cancers 

SISH 

Proliferation 

Motility 

Invasiveness 

Resistance to apoptosis 

Angiogenesis 



Slamon et al. Science 237:177, 1987 

Median Survival 

HER2 overexpression 3 yrs 
HER2 normal 6-7 yrs 

HER2/Neu (ErbB2) oncogene is associated 
with poor prognosis in breast cancer 

HER2 protein 
overexpression (IHC) 

HER2 gene 
amplification (Southern) 





HER2 overexpression  
associated with more  
aggressive phenotype4 

 Anti-HER2 monoclonal 
mouse antibody 

humanised: trastuzumab6 

HER2 gene is cloned2 

HER2 protein found to be 
overexpressed in breast tumours3 

HER2/neu  
gene identified1 

Herceptin 
clinical trials begin 

    1993−1995 1984 1985 1987 1989 1992 

2010 2000 2012 2011 2006 

US approval: 
HER2-positive MBC1 

EU approval: 
HER2-positive MBC2 

EMA approval: 
Neoadjuvant-adjuvant therapy 

with Herceptin6 

EMA approval:  
Concurrent Herceptin 

+ chemotherapy in EBC5 
EU/US approval: 

HER2-positive EBC3 

1998 

From Bench to Bedside…. 







Progression-free 

survival 

Rate of overal response 

was 50% for 

trastuzumab-group vs 

32% w/o trastuzumab (p 

< 0.001) 

 

 Median duration of 

response was 9.1 

months for 

trastuzumab-group vs 

6.1 months w/o 

trastuzumab 



Overall survival 

 

Reduced risk of death 

of 18-20%. 



H + P P H + AC AC H + D D ANA+H ANA 

Symptomatic heart 
failure 

 
8.8 

 
4.2 

 
28 

 
9.6 

 
1.1 

 
0 

 
1 

 
0 

 
NYHA III-IV 
(New York Heart Association) 

 
4 

 
1 

 
19 

 
3 

 
NR 

 
NR 

 
0 

 
0 

CARDIAC EVENTS IDENTIFIED IN METASTATIC 

BREAST CANCER trials 



Consistent disease-free survival benefit with 
adjuvant Herceptin for 1 year 

HR, hazard ratio 

1 0.54 3387 

2 0.64 3401 

4 0.76 3401 

5 
0.75 

0.64 
3222 

Study HR Follow-up  
(years) 

N 

Combined analysis5,6  

(NCCTG N9831/ 
NSABP B-31) 
ACTHH vs. ACT 

2 0.48 3351 

4 0.52 4045 

1 0 2 Favours 
Herceptin 

Favours 
observation 

HR (95% CI) 

BCIRG 0064  

  ACTHH vs. ACT 

  TCH vs. ACT 

HERA1–3 

CT+/-RTH vs. 

CT+/-RT 

1. Piccart-Gebhart MJ, et al. 2005; 2. Smith I, et al. 2007; 3. Gianni L, et al. 2011 
4. Slamon D, et al. 2011; 5. Romond EH, et al. 2005; 6. Perez EA, et al. 2011 



1 0 2 Favours 
Herceptin 

Favours 
observation 

HR (95% CI) 

Consistent overall survival benefit  
with adjuvant Herceptin for 1 year 

1. Smith I, et al. 2007; 2. Gianni L, et al. 2011 
3. Slamon D, et al. 2011; 4. Perez EA, et al. 2011 

5 
0.77 

3222 
0.63 

2 0.66 3401 

4 0.85 3401 

4 4045 0.61 

Follow-up  
(years) 

N 

HERA1,2 

CT+/-RTH vs. 

CT+/-RT 

BCIRG 0063  

  ACTHH vs. ACT 

  TCH vs. ACT 

Study 

Combined analysis4  

(NCCTG N9831/ 
NSABP B-31) 
ACTHH vs. ACT 

HR 

HR, hazard ratio 
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• Herceptin is well tolerated with a consistent safety and tolerability profile2–7 

• Low cumulative incidence of cardiac events after long-term follow-up2–7 

1. PSUR 03/2011; 2. Rastogi P, et al. 2007; 3. Perez EA, et al. 2008; 4. Slamon D, et al. 2011 
5. Procter M, et al. 2010; 6. Gianni L, et al. 2011; 7. Perez EA, et al. 2011; 8. Suter T, et al. 2007 

Adjuvant studies: 

Herceptin has a consistent safety profile based on 
experience in ~1,000,000 patients1 

• CHF, congestive heart failure 
NYHA, New York Heart Association 

Time (years) 
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N9831 ACTH (n=570)3 

BCIRG 006 ACTH (n=1068)4 

BCIRG 006 TCH (n=1056)4 

N9831 ACTH (n=710)3  

HERA CTH (n=1682)5,8 

B-31 ACTH (n=947)2 

3.3% 

2.0% 

0.4% 

2.8% 

0.8% 

3.8% 

Cardiac events: NYHA class III/IV 
or severe symptomatic CHF 

or cardiac death 



 
EBC trials  

(1-yr trastuzumab) 

 
Therapy 

 
Number 

of 
patients 

 

% 
Asymptomatic  
LVEF decline 

 
% 

Severe CHF 

 
Cardiac 
death 

HERA H (1 year) 1678 3 0.6 0 

NSABP B-31 AC--PH  947 NR 3.8  
cumulative 5yr 

incidence 

0 

NCCTG N9831 AP--PH  570 NR 3.3  
cumulative 3yr 

incidence 

0 

BCIRG 006 AC--DH 1068 18 1.9 0 

BCIRG 006 DCarboH 1056 8.6 0.4 0 

CARDIAC EVENTS IN «EARLY BREAST CANCER TRIALS» 

Slamon 2006; Rastogy 2007; Smith 2007; Perez 2008 

CARDIAC  ADVERSE EVENTS IN HERA trial 



NOAH: Inclusion criteria 

• Histologically proven locally advanced breast cancer 
(T3N1/T4) or any T plus N2/N3, or any T plus 
involvement of ipsilateral supraclavicular nodes 

• HER2-positive disease was defined as IHC 3+ 
overexpression or HER2 amplification by FISH according 
to a central laboratory  

• For the observational arm, HER2-negative disease was 
defined as IHC 0 or 1+ on the basis of local laboratory 
testing 

• Mandatory hormone receptor assessment 

• LVEF ≥55% 

Gianni L, Eiermann W, Semiglazov V, et al. Lancet 2010; 375:377384. 



AT 
q3w x 3 cycles 

T 
q3w x 4 cycles 

CMF 
q4w x 3 cycles 

CMF 
q4w x 3 cycles 

HER2-positive LABC 
(IHC 3+ or FISH-positive) 

HER2-negative LABC 
(IHC 0/1+)* 

AT 
q3w x 3 cycles 

T 
q3w x 4 cycles 

H + AT 
q3w x 3 cycles 

H + T  
q3w x 4 cycles 

H q3w or q4w x 4 cycles 
+ CMF q4w x 3 cycles 

H continued q3w 
to week 52  

(n = 117) (n = 118) ( n = 99) 

Surgery followed by radiotherapy † 

19 (16%) patients crossed 
to H after November 2005 

NOAH (MO16432): Study design 

•H, trastuzumab (8 mg/kg loading dose then 6 mg/kg);  
AT, doxorubicin (60 mg/m2), paclitaxel (150 mg/m2); T, paclitaxel (175 mg/m2);  
CMF, cyclophosphamide, methotrexate and fluorouracil 5-FU 
* A separate treatment group of HER2-negative patients received chemotherapy only; 
•† Hormone receptor-positive patients received adjuvant tamoxifen. 

• Gianni et al. ASCO 2013 – abs 504 
• Gianni L, Eiermann W, Semiglazov V, et al. Lancet 2010; 375:377384. 

An international, open-label, Phase III study of neoadjuvant–adjuvant trastuzumab in patients 
with locally advanced or inflammatory  

HER2-positive breast cancer 

24 



NOAH neoadjuvant−adjuvant study: Significant 
improvement in pCR rates with Herceptin 

pCR, pathological complete response 
bpCR, pathological complete response in breast tissue; 
tpCR, total pathological complete response (in breast and axillary nodes) 
*Absence of invasive tumour cells Gianni L, et al. 2010 

p
C

R
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 (
%
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With 
Herceptin 

Without 
Herceptin 

With 
Herceptin 

Without 
Herceptin 

bpCR tpCR 

43% 

22% 

38% 

19% 

P=0.0007 

P=0.001 

Significant improvement in pCR with addition of Herceptin  
to chemotherapy in HER2-positive treatment groups 



NOAH: EFS (primary endpoint) in HER2-positive ITT population (follow-up data) 

• Gianni et al. ASCO 2013 – abs 504 

Significant EFS benefit with the addition of trastuzumab  
to chemotherapy in HER2-positive patients 



NOAH: Overall survival in the HER2-positive ITT population (follow-up data) 

• Gianni et al. ASCO 2013 – abs 504 

Trend towards overall survival benefit with the addition of  
trastuzumab to chemotherapy in HER2-positive patients 







total 

HR+ 

HR- 

HERA-results: 1yr vs 2yrs  



FinHER study  

- Adjuvant setting 

- Docetaxel/vinorelbina + trastuzumab for 9 weeks -->FEC 

(only 200 patients treated: underpowered trial) 















TREATMENT SCHEDULE 

Epirubicine 75mg/mq/iv/q 2wk; Cyclophoshamide 700mg/mq/iv/q 

2wks; 5-fluorouracil 700 mg/mq/iv/q 2wks 

Docetaxel 75 mg/mq/iv/q 2wks;Trastuzumab 8mg/kg6mg/Kg/iv/ 

q2wks, maintenance 6mg/Kg/iv/q3wk 

Filgrastim 5ug/Kg days 3-10 

Radiation and hormonal therapy following standard care. 

Surgery 

STUDY DESIGN 



RESULTS 





Four pivotal trials have established adjuvant 
Herceptin for 1 year as the standard of care in 

HER2-positive EBC 

EBC, early breast cancer; IHC, immunohistochemistry; FISH, fluorescence in situ hybridisation   
*HERA 2-year data are pending 

Docetaxel 

NCCTG N9831 (USA)-Perez EA, et al. 2011 
 

BCIRG 006 (global)_
Slamon D, et al. 2011 

 

NSABP B-31 (USA)-Perez EA, et al. 2011 

IHC / FISH 

N = 2614 

1 year 

FISH 

N = 3222 

IHC / FISH 

N = 2043 

Docetaxel +  
carboplatin 

Doxorubicin +  
cyclophosphamide 

Herceptin Paclitaxel 

HERA (ex-USA)_Gianni L, et al. 2011 
 

IHC / FISH 

N = 5102 

Observation 

2 years* 

1 year 

1 year 
1 year 

1 year 

1 year 

Chemotherapy 
+/- RT 







HannaH-study 



Hannah-results: efficacy 
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USE OF ANTI-HER 2 «VERTICAL BLOCKAGE» in adjuvant setting  

(ALTTO study) 

Design 1: after completation of CT 

Design 2: a) concomitant “Paclitaxel” or “Docetaxel”;  

                b) concomitant “Docetaxel”+ “Carboplatin” 



DISEASE-FREE SURVIVAL (DFS) ANALYSIS 

Presented By Martine Piccart-Gebhart at 2014 ASCO Annual Meeting 

EFFICACY RESULTS  

(on 6281 randomized patients - excluded patients in «L» alone arm 



DFS BY Hormone Receptor Status 

Presented By Martine Piccart-Gebhart at 2014 ASCO Annual Meeting 



DFS by Chemotherapy Timing 

Presented By Martine Piccart-Gebhart at 2014 ASCO Annual Meeting 



OVERALL SURVIVAL (OS) ANALYSIS 

Presented By Martine Piccart-Gebhart at 2014 ASCO Annual Meeting 



PROPORTION OF PATIENTS RECEIVING ≥ 85% OF THE PLANNED DOSE OF ANTI-HER2 DRUGS 

Presented By Martine Piccart-Gebhart at 2014 ASCO Annual Meeting 



Dual-orizontal blockade 



  

NeoSphere: Randomised, open-label study of pertuzumab and/or 
trastuzumab with a taxane in the neoadjuvant setting 

 

Adjuvant treatment 

R 

 

S 

U 

R 

G 

E 

R 

Y 

 

Trastuzumab + docetaxel (n = 107) 

Pertuzumab + trastuzumab  

+ docetaxel (n = 107) 

Pertuzumab + docetaxel (n = 96) 

Pertuzumab + trastuzumab (n = 107) 

Trastuzumab + FEC 

Trastuzumab + FEC 

Trastuzumab + FEC 

Trastuzumab + [docetaxel  FEC] 

Gianni, Lancet Oncol 2012; 13 

(NEOadjuvant Study of Pertuzumab and Herceptin in an Early Regimen Evaluation) 

N. 417 



• Patient population 
– Women aged 18 years with locally advanced, inflammatory or early 

HER2-positive breast cancer (N = 417) 

• Study design 
– Phase II study of neoadjuvant trastuzumab and pertuzumab in the 

treatment of patients with HER2-positive breast cancer 

• Primary endpoint 
– pCR rate at time of surgery 

• Key secondary endpoints 
– Clinical response rate, time to response 
– Rate of breast-conserving surgery 
– Safety 

 pCR, pathological complete response 

Gianni L, et al. Lancet Oncol 2012; 13:25–32 

NeoSphere: Summary 



H, trastuzumab; P, pertuzumab; pCR, pathological complete response; T, docetaxel 

 
Gianni L, et al. Lancet Oncol 2012; 13:25–32. 

NeoSphere: Pertuzumab and trastuzumab plus docetaxel 
significantly increased the pCR rate vs other arms 
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(TolleRabilitY of Pertuzumab, Herceptin, and AnthracyclinEs in Neo-Adjuvant breast cancer)  





DUAL ORIZONTAL BLOCKADE BETTER IN ADIUVANT 
SETTING? 

 …..WAITING FOR «APHINITY TRIAL results»  

S

U

R

G

E

R

Y 

Central 

confirmed 

HER2 

status 

R 

TRASTUZUMAB 

+ 

PERTUZUMAB 

TRASTUZUMAB 

+ 

PLACEBO 



ESCALATION ATTEMPTS 

WITH ANTI-HER2 

THERAPIES… 



RANDOMIZED PHASE III TRIAL OF ADJUVANT BEVACIZUMAB IN 

HER2-POSITIVE BREAST CANCER: BETH STUDY 

Node 

positive or 

high-risk 

node-

negative 

HER2+ 

Cohort 1 (N=3231) 

Non-Anthracycline 

TCHH 

Cohort 2 (N=278) 

Anthracycline 

THFECH 

Arm 1 A: TCHH 

Arm 1 B: TCH BevH Bev 

Arm 2 A: THFECH 

Arm 2 B: THFECBevH Bev 

Slamon D et al, SABCS 2013 



RANDOMIZED PHASE III TRIAL OF ADJUVANT BEVACIZUMAB IN 

HER2-POSITIVE BREAST CANCER: BETH 

Median Follow up 38 months 

IDFS OS 

Without Bevacizumab 92% 96% 

With       Bevacizumab 92% 97% 

Slamon D et al, SABCS 2013 



SMALL HER2+ BREAST CANCER:  

THE DANA FARBER PROSPECTIVE PHASE II STUDY 

CAN AGGRESSIVE CHEMOTHERAPY BE SPARED IN SELECTED 

PATIENTS? 

N=406 

 

Median age 55 

T1a 20% 

T1b 35% 

T1c 42% 

T2     9% 

     N0   98.5% 

  HR+ 67% 

 

Paclitaxel weekly x12 

Trastuzumab weekly x52 

3y DFS= 98.7% 

(95% CI: 97.6-99.8%) 

Tolaney SM et al, NEJM 2015 



EXTENDED ADJUVANT NERATINIB EXTENET 

PHASE III TRIAL 

N= 2821 

 

HER2+ Stage II-

IIIC node 

positive breast 

cancer following 

CT+12 months 

of trastuzumab 

adjuvant 

R 

Neratinib 240mg/po/d for 1 year 

Placebo/po/d for 1 year 

ASCO, 2015 

Extended 

DFS by 33% 

compared 

with placebo 

(HR=0.67; 

P=0.0046) 

(Oral Tyrosine Kinase irreversible inhibitor of HER1, HER2, HER4) 

(Side effect: diarrhea) 

At 2 years of Follow up:  

absolute benefit for all patients 2.3 

absolute benefit for HR positive 4.2 



(On going) KATHERINE: POST NEOADJUVANT T-DM1 

IN PATIENTS WITH RESIDUAL TUMOR FOLLOWING 

NEOADJUVANT CT + TRASTUZUMAB 

Neoadjuvant 

CT +  

Trastuzumab 

RESIDUAL 

INVASIVE 

CANCER 

R 

T-DM1 

Trastuzumab 

(about 900/1400 patients recruited as today – march 2015, by M. Piccart) 

Primary endpoint: IDFS 



(On going)THE KAITLIN ADJUVANT TRIAL: T-DM1 

INSTEAD OF TAXANE 

 

HER2 + 

Node + 

or 

Node -, ER- 

And T>20mm 

 

R 

AC x4 

or 

FEC x3 

AC x4 

or 

FEC x3 

TAXANE 

TRASTUZUMAB 

PERTUZUMAB 

T-DM1 

PERTUZUMAB 

(1300/2500 patients recruited as today - march 2015, by M. Piccart 



(future) IS CHEMOTHERAPY ALWAYS MANDATORY IN HER2 + 

DISEASE? 

 pCR rates 

Dual HER2 

blockade 

alone 

Dual HER2 

blockade 

+ 

taxane 

29% 

62% 

73-80% 

Based on Neosphere,NeoAltto,Tryphaena 

Dual HER2 

blockade 

+ 

Taxane 

+ 

Other agent 

(anthra,carbo) 

IDENTIFICATION of THIS HER2+and HR+disease 



IS PIK3CA MUTATION 

AS MEDIATOR OF 

(DUAL) HER2 

BLOCKADE 

RESISTANCE? 





1578 patients  671 randomly selected 

for PIK3CA hotspots mutation  24.7% 

mutated 

Failure of PIK3CA mutation to define 

subset of patient with differential benefit 

for trastuzumab in adjuvant setting. 

Hypothesis: different behaviour of 

predictive marker in the different settings 

(adjuvant, neoadjuvant, metastatic due to 

tumor burden) 



355 patients recruited in 

«neoALTTO trial» 



ON GOING DESIGN NEOADJUVANT TRIAL 

 A PIK3CA inhibitor might have 
an impossible task in the 

presence of chemotherapy  

ENDOCRINE 

THERAPY 

DUAL HER2 

BLOCKADE 

PIK3CA 

INHIBITORS + +/- 





http://thumbs.dreamstime.com/z/cavernicolo-che-inventa-ruota-40202505.jpg



