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Early breast cancer



Overview of eBC outcomes according to risk

EFS, event-free survival.
Cortazar, P. Presented at FDA Public Workshop, Innovations in Breast Cancer Drug Development – Neoadjuvant Breast Cancer Workshop, March 22, 2013



Tumour biology and prognosis in trastuzumab-treated HER2-positive eBC patients
is determined by a number of different risk factors

Biological factors

1. Martei YM & Matro JM. Breast Cancer (Dove Med Press) 2015; 7:337–343; 
2. Sparano JA, et al. N Engl J Med 2015; 373:2005–2014; 3. Drukker CA, et al. Int J Cancer 2013; 133:929–936; 

4. Zhang S, et al. BMC Cancer 2017; 17:335; 5. Inwald EC, et al. Breast Cancer Res Treat 2013; 139:539–552



Piccart-Gebhart MJ, et al. N Engl J Med 2005; 353:1659–1672; 2. Gianni L, et al. Lancet Oncol 2011; 12:236-244;
3. Slamon D, et al. N Engl J Med 2011; 365:1273-1283; 4. Perez EA, et al. J Clin Oncol 2011; 29:3366-3373

Tumour biology and prognosis in trastuzumab-treated HER2-positive eBC patients
is determined by a number of different risk factors



AC, doxorubicin + cyclophosphamide; C, carboplatin; CT, chemotherapy;
DFS, disease-free survival; FU, follow-up; H, trastuzumab; OS, overall survival;
Pac, paclitaxel; RT, radiotherapy; T, docetaxel. 
* Selected from a list of approved regimens consisting of ≥4 cycles.

Adjuvant trials : consistent DFS and OS benefit over time with 1 year of trastuzumab

1. Piccart-Gebhart MJ, et al. N Engl J Med 2005; 353:1659–1672; 2. Smith I, et al. Lancet 2007; 369:29–36; 
3. Gianni L, et al. Lancet Oncol 2011; 12:236–244; 4. Goldhirsch A, et al. Lancet 2013; 382:1021–1028; 

5. Cameron D, et al. Lancet 2017; 389:1195–1205; 6. Slamon D, et al. SABCS 2015 (Abstract S5-04; oral presentation); 
7. Perez EA, et al. J Clin Oncol 2011; 29:3366–3373; 8. Perez EA, et al. J Clin Oncol 2014; 32:3744–3752; 

9. Perez EA, et al. J Clin Oncol 2011; 29:4491–4497.



BCIRG 006: Relapse rates in HER2-positive eBC remain high

DFS final analysis (10.3 years’ median follow-up)

1 in 4 patients will still
experience recurrence or death

despite 1 year of adjuvant 
trastuzumab-based therapy

Slamon D, et al. SABCS 2015 (Abstract S5-04; oral presentation).

AC, doxorubicin + cyclophosphamide; C, carboplatin; CT, chemotherapy;
DFS, disease-free survival; FU, follow-up; H, trastuzumab; OS, overall survival;
Pac, paclitaxel; RT, radiotherapy; T, docetaxel. 
* Selected from a list of approved regimens consisting of ≥4 cycles.



BCIRG 006: after 1 year of adjuvant trastuzumab, ~30% of node-positive patients still relapse

BCIRG 006: DFS in node-positive disease after 10 years’ follow-up1

1. Slamon D, et al. SABCS 2015 (Abstract S5-04; oral presentation);
2. Slamon D, et al. N Engl J Med 2011; 365:1273–1283.

AC, doxorubicin + cyclophosphamide; C, carboplatin; CT, chemotherapy;
DFS, disease-free survival; FU, follow-up; H, trastuzumab; OS, overall survival;
Pac, paclitaxel; RT, radiotherapy; T, docetaxel. 
* Selected from a list of approved regimens consisting of ≥4 cycles.



HERA: DFS event rate increases with increasing numbers of positive nodes

HERA 11-year FU: DFS events by nodal status with 1 year of adjuvant trastuzumab

Cameron D, et al. Lancet 2017; 389:1195–1205 (Supplementary information).



HERA: HR-negative status confers a higher risk for early relapse, and within a shorter timeframe

HERA 11-year FU: Cumulative incidence of type of DFS event with 1 year of adjuvant trastuzumab

Cameron D, et al. Lancet 2017; 389:1195–1205 (Supplementary information).



How to improve long-term results:

· 2 vs 1 year trastuzumab adjuvant therapy

HERA: negative trial

· Adding a second antiHER2 targeted agent

ALTTO: negative trial
BETH: negative trial

Extenet: positive trial
Aphinity: positive trial



ExteNET: Neratinib in the extended ‘post-adjuvant’ setting

·  Pendpoint: IDFS at 2 years
·  Secondary endpoints: DFS-DCIS, time to distant recurrence, distant DFS, CNS metastases, overall survival, safety
·  Other analyses: Biomarkers, health outcome assessment (FACT-B, EQ-5D)
·  Stratified by: Nodes 0, 1–3 vs. 4+, ER/PR status, concurrent vs. sequential trastuzumab

1. Chan A, et al. Lancet Oncol 2016; 17:367–377;
2. Goldhirsch A, et al. Lancet 2013; 382:1021–1028;

3. von Minckwitz G, et al. SABCS 2011 (Abstract OT1-02-04).DCIS, ductal carcinoma in situ.



ExteNET: 2-year IDFS (ITT population) with extended ‘post-adjuvant’ neratinib

Chan A, et al. Neratinib after trastuzumab-based adjuvant therapy in patients with
HER2-positive breast cancer (ExteNET): a multicentre, randomised, double-blind, placebo-controlled,

phase 3 trial. Lancet Oncol 2016; 17:367–377.ITT, intention-to-treat.



ExteNET: Treatment effect in ITT according to hormone receptor status

Hormone receptor-positive Hormone receptor-negative

Chan A, et al. Neratinib after trastuzumab-based adjuvant therapy in patients with
HER2-positive breast cancer (ExteNET): a multicentre, randomised, double-blind, placebo-controlled,

phase 3 trial. Lancet Oncol 2016; 17:367–377 (supplementary information).







APHINITY: Phase III study to assess pertuzumab plus trastuzumab in the adjuvant setting

· Primary endpoint: IDFS 
· Secondary endpoints: IDFS with second non-breast primary cancers included, DFS, OS, RFI, DRFI, safety and HRQoL
· Predefined stratification factors: Chemotherapy regimen, HR status, nodal status, geographic region and protocol version (A vs. B)

DRFI, distant relapse-free interval; HRQoL, health-related quality of life; IDFS, invasive DFS; RFI, relapse-free interval. von Minckwitz G, et al. N Engl J Med 2017; 377:122–131.

* Standard anthracycline or non-anthracycline (TCH) regimens were allowed



APHINITY: Pertuzumab–trastuzumab plus chemotherapy significantly increased IDFS rates
for HER2-positive eBC in the adjuvant setting

Stratification factors are: nodal status and protocol version, intended adjuvant chemotherapy and central hormone receptor status.
Hazard ratio was estimated by Cox regression. von Minckwitz G, et al. N Engl J Med 2017; 377:122–131.



APHINITY: Clinical Benefit in Primary vs Secondary Analysis

Piccart. SABCS 2019. Abstr GS1-04 



Introduction of new treatment modalities over time has improved recurrence outcomes in the

ADJUVANT setting

.
AI, aromatase inhibitor; CMF, cyclophosphamide, methotrexate and fluorouracil;
HR, hazard ratio; RR, risk ratio.

1. Early Breast Cancer Trialists' Collaborative Group (EBCTCG). Lancet 2012; 379:432–444;
2. EBCTCG. Lancet 2015; 386:1341–1352; 3. EBCTCG. Lancet 2005; 365:1687–1717;

4. Jackisch C, et al. SABCS 2015 (Abstract PD5-01); 5. Slamon D, et al. SABCS 2015 (Abstract S5-04);
6. Slamon D, et al. N Engl J Med 2011; 365:1273�1283.



APT (Tolaney) trial: Adjuvant paclitaxel and trastuzumab for HER2-positive breast cancer at 

lower risk of recurrence

q1w, weekly; q3w, every 3 weeks.
* Loading dose of 4 mg/kg intravenous trastuzumab on Day 1.
† Radiation and hormonal therapy were initiated after completion of paclitaxel.
‡ Dosing could alternatively be 2 mg/kg intravenous q1w for 40 weeks. Tolaney SM, et al. N Engl J Med 2015; 372:134–141.

NOTE: This is a single-arm, single-centre study, so is unable to provide definitive data 
on treatment benefit



APT (Tolaney) trial: Trastuzumab plus paclitaxel is effective in the treatment of patients at low risk of recurrence

Tolaney SM, et al. JCO 2019.



APT (Tolaney) trial: Trastuzumab plus paclitaxel is effective in the treatment of patients at 

low risk of recurrence

Tolaney SM, et al. JCO 2019.



ATEMPT: Study Design

A randomized (3:1), open-label phase II study

Tolaney. SABCS 2019. Abstr GS1-05.

Women with stage I HER2+ 
BC with N0 or N1mic 
disease; LVEF ≥ 50%; no 
prior invasive BC surgery;
≤ 90 days from last surgery
(N = 497)

Follow-up for 5 yrs after
final dose of T-DM1 or TH

Study not powered to assess efficacy of TH 
or to compare efficacy of T-DM1 to TH

Coprimary endpoints: 3-yr DFS in T-DM1; comparison of incidence of clinically relevant toxicities with
T-DM1 vs TH, including: grade ≥ 3 non-hematologic AEs, grade ≥ 2 neurotoxicity, grade ≥ 4 hematologic AEs, febrile neutropenia, and any 
AE requiring dose delay or discontinuation of protocol therapy

Stratified by age (<55, ≥ 55), planned radiation therapy (Y/N), planned hormonal therapy (Y/N)



ATEMPT: T-DM1 DFS in ITT and by Hormone Receptor Status and Tumor Size

Tolaney. SABCS 2019. Abstr GS1-05.



ATEMPT: Grade ≥ 2 treatment-related AEs

Tolaney. SABCS 2019. Abstr GS1-05.



Neoadjuvant therapy



Defining pCR

1. von Minckwitz G, et al. J Clin Oncol 2012; 30:1796–1804; 2. Roche. Data on file. Protocol BO27938 (KATHERINE) – version 6; 3. 
Cortazar P, et al. Lancet 2014; 384:164–172; 
4. Stebbing J, et al. Expert Rev Anticancer Ther 2018; 18:531-541. pCR, pathological complete response



CTNeoBC meta-analysis: EFS benefit after pCR was more pronounced in HER2-positive,

HR-negative tumours

HER2-positive, HR-negative HER2-positive, HR-positive

Cortazar P, et al. Lancet 2014; 384:164–172.
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NOAH: Trastuzumab increased both pCR and EFS, but many patients still experience relapse

Increased pCR rates with trastuzumab added to chemotherapy
resulted in improved EFS, but 42% of patients had relapsed at 5 years

Gianni L, et al. Lancet 2010; 375:377–384; Gianni L, et al. Lancet Oncol 2014; 15:640–647.



NeoSphere: PHT improved pCR regardless of HR status

pCR in the breast* pCR in the breast by HR status*

bpCR, pathological complete response in the breast; 
CI, confidence interval; P, pertuzumab; pCR, pathological complete response.
* NeoSphere: chemotherapy was given following surgery. Gianni L, et al. Lancet Oncol 2012; 13:25–32.



NeoSphere: All patients are at risk of disease recurrence, whether or not they achieve a pCR

Both tpCR and
non-tpCR patients are at risk of relapse:

·  In patients with no tpCR following PHT, 
16% had relapsed after 5 years vs. 12% in 
those who did achieve tpCR

Gianni L, et al. Lancet Oncol 2016; 6:791–800 (Supplementary information).



NeoSphere; TRYPHAENA: Improved neoadjuvant outcomes with dual anti-HER2 therapy

with pertuzumab plus trastuzumab

NeoSphere: chemotherapy was given following surgery; † TRYPHAENA was a safety study and pCR was a secondary endpoint. 
FEC, 5-fluorouracil, epirubicin, cyclophosphamide; pCR, pathological complete response

1.  Gianni L, et al. Lancet Oncol 2012; 13:25–32;
2. Schneeweiss A, et al. Ann Oncol 2013; 24:2278–2284



Tan. SABCS 2019. Abstr PD4-07

SC TP: FeDeriCa: tpCR

FDA approved. 29th June 2020



The outcome of neoadjuvant therapy may still influence subsequent treatment decisions

1. FDA Guidance for Industry. https://www.fda.gov/downloads/drugs/guidances/ucm305501.pdf.



esmo.org

Designs based on response to therapy

Target Population

pCR No pCR

Standard 
Treatment

Neoadjuvant Therapy

SURGERY

De-escalate
Treatment

Standard 
Treatment

Experimental 
Treatment



KATHERINE (BO27938/NSABP B-50-I/GBG 77) Phase III randomised, open-label adjuvant study1,2

* Neoadjuvant systemic treatment was given for at least 6 cycles, with a total duration of at least 16 weeks, including at least 9 weeks of 
anti-HER2 therapy and at least 9 weeks of taxane-based chemotherapy (or, if receiving dose-dense chemotherapy regimens, at least 8 
weeks of taxane-based therapy and at least 8 weeks of anti-HER2 therapy). 
† Dual anti-HER2 therapy was also permitted in the neoadjuvant setting.

1. Roche. Data on File. Protocol BO27938 (KATHERINE) – version 6;
2. von Minckwitz G, et al. N Engl J Med; submitted.



Primary analysis: IDFS

von Minckwitz G, et al. N Engl J Med; submitted.
TolaCI, confidence interval; HR, hazard ratio IDFS, invasive disease-free survival.

TDM1 reduced the risk of an IDFS event by
50% compared with Trastuzumab at a 
median follow-up of 41 months:

TDM1 increased the
3-year IDFS rate from 77.0% to 88.3%

No. At risk

Time (months)

3 years



First occurrence of an IDFS event

* Patients who experience additional IDFS event(s) within 61 days of their first IDFS event are reported in the category
according to the following hierarchy:  1. Distant recurrence; 2. Locoregional recurrence; 3. Contralateral breast cancer; 

4. Death without prior event.CNS, central nervous system; IDFS, invasive disease-free survival.
von Minckwitz G, et al. N Engl J Med; submitted.

The majority of recurrences were distant, with a reduced incidence in the TDM1 arm



First interim analysis OS results

* Up to three formal interim OS analyses and one final OS analysis are planned. Data here represent the first interim OS analysis; the final OS analysis will be performed at the end of 10 years of follow-up. 
CI, confidence interval; HR, hazard ratio; OS, overall survival.

von Minckwitz G, et al. N Engl J Med; submitted.

OS data are immature



IDFS by neoadjuvant PERJETA

* Caution must be exercised as this exploratory analysis involves low patient numbers and the study is not powered to determine
the statistical significance of these data.

CI, confidence interval; HR, hazard ratio; IDFS, invasive disease-free survival.
von Minckwitz G, et al. N Engl J Med; submitted.

This exploratory analysis shows that TDM1 gave a consistent magnitude of IDFS benefit regardless of prior 
HER2-directed therapy*



Grade ≥3 AEs with ≥1% incidence in either arm

* Grade ≥3 haemorrhage rates: 0.4% Kadcyla arm, 0.3% Herceptin arm. One fatal intracranial haemorrhage was reported in the Kadcyla arm.
AE, adverse event.

Geyer Jr. CE, et al. SABCS 2018; abstract GS1-10.

Higher incidence of toxicities in TDM1 arm



De-escalating neoadjuvant therapy:
Biological heterogeneity



pCR rates lower for HR+ HER2+ disease

1. Gianni L, et al. Lancet Oncol 2012. 2. Baselga J, et al. Lancet 2012 and de Azambuja E, et al. Lancet Oncol 2014. 3. Carey LA, et al. J Clin Oncol
2016. 4. Robidoux A, et al. Lancet Oncol 2013. 5. Schneeweiss A, et al. Ann Oncol 2013. 6. van Ramshorst MS, et al. ASCO 2017 Abstract 507 esmo.org.



HER2-E subtype is not recapitulated by hormone receptor status

SOLTI: innovative breast cancer research
Cejalvo et al. ESMO 2017 #1727P



HER2-enriched subtype vs. pCR following anti-HER2-based neoadjuvant treatment

NOAH:  Prat et al. Clin Cancer Res. 2014 Jan 15;20:511-21
NeoALTTO: Fumagalli et al. JAMA Oncol. 2016.3824
CALGB: Carey et al. J Clin Oncol. 2016;34:542-9 
CherLOB: Dieci et al. Ann Oncol. 2016;27:1867-73
ICO+CLINIC: Pernas et al. San Antonio Breast Cancer Symposium 2017; P2-09-11 
OPTIHER: Gavilá et al. San Antonio Breast Cancer Symposium 2017; P2-09-04 
KRISTINE: Prat et al. San Antonio Breast Cancer Symposium 2017; PD3-06
BERENICE: Swain et al. Annals of Oncology 29: 646–653
PAMELA: Llombart-Cussac et al. Lancet Oncol. 2017;18:545–54
TBCRC006/023: Prat et al. J Clin Oncol 2018;36 (Supplement abstract 509)  
Per-ELISA: Guarneri et al. J Clin Oncol 2018;36 (Supplement; abstract 507)

AT, anthracycline/taxane; C, carboplatin; D, docetaxel; 
H, herceptin; L, lapatinib; P, pertuzumab; T, paclitaxel; Le, letrozole

(13 studies – 2,087 patients)



*Consider Trastuzumab + Pertuzumab with anthracyclins and taxanes in high risk tumors
** pCR: absence of infiltrating carcinoma in breast and lymph nodes

Add endocrine adjuvant therapy and radiotherapy according to standard indications

Early HER2+ breast cancer

> 2 cm and/or cN+ > 2 cm and cN0

NEOADJUVANt THERAPY*
-FECx3 > Docetaxel + Trastuzumab + Pertuzumab x3
-ACx4 > Paclitaxel+ Trastuzumab + Pertuzumab x 12 weeks
-Docetaxel + Carboplatine + Trastuzumab + Pertuzumab x 6

SURGERY

pT < 2 cm and pN0

ADJUVANCE
Paclitaxel x 12 + Trastuzumab x 18 cycles

no pCR** pCR**

ADJUVANCE
TDM1 x 14 cycles

pT > 2 cm and pN+ 

cN0
at diagnosis

cN+
at diagnosis

ADJUVANCE
Trastuzumab + Pertuzumab x 18 cycles in total

(+ anthracyclins and taxanes chemotherapy if there was no 
neoadjuvant chemotherapy)

ADJUVANCE
Trastuzumab x 18 cycles in total

SURGERY



Unmet medical needs in HER2+ breast cancer

· Around 20% of patients will relapse despite adjuvant treatment

· There are NOT “chemo-free” schemes for fragile population

· Identify high risk populations candidate for a more intensive treatment

· Biological Heterogeneity: diversity of response to neoadjuvant treatment

- identify populations with a different sensitivity
- adapt adjuvant treatment

* in pCR
* in residual disease



Advanced breast cancer



Advanced HER2+ Breast Cancer : Current Standards of Care in 2020

Giordano S. et al; JCO 32(19) 2014; 2078-2099



Current Standards of care pending questions

1. Urriticoechea A et al; JCO 2017 35, (26) 3030-3038; 2. Dzimitrowicz H. et al; JCO 2016; 34(29):3511-3517; 3.Báez-Vallecillo L et al SABCS 
2016 P4-21-20; 4. Arpino G et al SABCS 2016 abstract S3-04; 5. Gradishar et al ASCO 2017 abstract 1004



Current Standards of care pending questions

1. Urriticoechea A et al; JCO 2017 35, (26) 3030-3038; 2. Dzimitrowicz H. et al; JCO 2016; 34(29):3511-3517; 3.Báez-Vallecillo L et al SABCS 
2016 P4-21-20; 4. Arpino G et al SABCS 2016 abstract S3-04; 5. Gradishar et al ASCO 2017 abstract 1004



Advanced HER2+ Breast Cancer : Predictive Biomarkers ?

Adapted from Gingras I et al; Nature Reviews clinical Oncology 2017



Advanced HER2+ Breast Cancer : Predictive Biomarkers ?

Adapted from Gingras I et al; Nature Reviews clinical Oncology 2017



Unmet medical needs in HER2+ breast cancer

· Around 20% of patients will relapse despite adjuvant treatment

· There are NOT “chemo-free” schemes for fragile population

· Identify high risk populations candidate for a more intensive treatment

· Biological Heterogeneity: diversity of response to neoadjuvant treatment

- identify populations with a different sensitivity
- adapt adjuvant treatment

* in pCR
* in residual disease



ADVANCED BREAST CANCER

· IT IS STILL AN INCURABLE DISEASE

· There are NOT “chemo-free” schemes for fragile population / luminal subtype / de-escalating

· Lack of evidence in phase III studies according to previous treatment

· Special clinical situations: metastasis in CNS

· Toxicity: Cardiac

· Biological Heterogeneity

Unmet medical needs in HER2+ breast cancer



Thank you




