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GOALS OF THERAPY

• Neoadjuvant: 

Assess in vivo chemo sensitivity

Improve rates of BCS

Decrease rates of Axillary LN dissection

Prognostic on ER- Her2 positive

Predict benefit of additional adjuvant therapy

• Adjuvant:

Decrease disease relapse local vs distant



APPROVED THERAPIES HER2NEU 
POSITIVE EBC:

• Chemotherapy (Taxanes, Anthracyclines, Platinum salts)

• Trastuzumab

• Pertuzumab

• Neratinib

• Future expected approval: TDM-1



T - D M 1  A N D  P E R T U Z U M A B  M E C H A N I S M S  O F  A C T I O N



• Low-molecular-weight, irreversible, 
pan-HER inhibitor (ErB 1,2,4)

• Interferes with ligand-induced 
dimerization of HER receptors

• Disrupts previously formed receptor 
dimers

• Blocks downstream signaling

Mechanism of Action of Neratinib



NeoSphere Phase II

Gianni L et al. Proc SABCS 2010;Abstract S3-2.



TRYPHAENA Phase II

Schneeweiss A, et al. Ann Oncol. 2013 Sep;24(9):2278-84



TRYPHAENA

• 2 pts (2.7% in Arm B) experienced symptomatic LVSD 

• 11 patients (Arm A: 4; Arm B: 4; Arm C: 3) had declines in left ventricular 
ejection fraction of ≥10% points from baseline to <50%. 

• Diarrhea was the most common adverse event. Grade 3 (12%) on TCH-P arm.

• No major differences in safety when comparing anthracycline containing vs
anthracycline free arms in regards to cardiac safety



K R I S T I N E  S T U D Y  D E S I G N



P R I M A R Y  E N D P O I N T :  P C R  ( Y P T 0 / I S ,  Y P N 0 )



P C R  B Y  C E N T R A L  E R / P R  R E C E P T O R  S T A T U S



M A I N T E N A N C E  O F  H R Q O L  A N D  P H Y S I C A L  F U N C T I O N



T R E A T M E N T  E X P O S U R E  A N D  O V E R V I E W  O F  A D V E R S E  E V E N T S :  N E O A D J U V A N T  P H A S E



IN HER2+ DISEASE, PCR IS PROGNOSTIC IN ER- BUT NOT ER+ 

von Mitchwitz SABCS 2011

▬ pCR (ypT0 ypN0) (N=50)
▬ No pCR (N=128)

Hazard ratio, 5.24 (95% CI, 2.25 to 12.1)
P≤0.001 log rank test
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▬ pCR (ypT0 ypN0) (N=27)
▬ No pCR (N=254)

Hazard ratio, 0.88 (95% CI, 0.38 to 2.06)
P=0.775 log rank test
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ADJUVANT TRASTUZUMAB TRIALS 2005



JOINT ANALYSIS NSABP B31 AND NCCTG 9831: 8.4 
YEARS MEDIAN F/U



BCIRG-006 DFS/OS ANALYSIS (10.3 YRS)

Slamon, et al. SABCS 2015



BCIRG 006 DFS ACCORDING TO LN STATUS

AC-T
N=1,050

AC-TH
N=1,06
8

TCH
N=1,056

Cardiac left ventricular function (CHF)
Grade 3/4

8 21 4

Acute Leukemia 6 2 1 Slamon, et al. SABCS 2015





APT ( ADJUVANT PACLITAXEL AND 
TRASTUZUMAB)TRIAL



P A T I E N T  C H A R A C T E R I S T I C S

Presented By Sara Tolaney at 2017 ASCO Annual Meeting



D I S E A S E - F R E E  S U R V I V A L  E V E N T S

Presented By Sara Tolaney at 2017 ASCO Annual Meeting



D I S E A S E - F R E E  S U R V I V A L

Presented By Sara Tolaney at 2017 ASCO Annual Meeting



R E C U R R E N C E  F R E E  I N T E R V A L

Presented By Sara Tolaney at 2017 ASCO Annual Meeting



A P H I N I T Y :  T R I A L  D E S I G N

Presented By Gunter Von Minckwitz at 2017 ASCO Annual Meeting



A P H I N I T Y : I N T E N T - T O - T R E A T  P R I M A R Y  E N D P O I N T  A N A L Y S I S  < B R  / > I N V A S I V E  D I S E A S E - F R E E  S U R V I V A L

Presented By Gunter Von Minckwitz at 2017 ASCO Annual Meeting



A P H I N I T Y : S U M M A R Y  O F  F I R S T  O C C U R R E N C E  O F  A N  I D F S  E V E N T

Presented By Gunter Von Minckwitz at 2017 ASCO Annual Meeting



Presented By Gunter Von Minckwitz at 2017 ASCO Annual Meeting



A P H I N I T Y :  N O D E - P O S I T I V E  S U B G R O U P

Presented By Gunter Von Minckwitz at 2017 ASCO Annual Meeting



A P H I N I T Y :  H O R M O N E  R E C E P T O R - N E G A T I V E  S U B G R O U P

Presented By Gunter Von Minckwitz at 2017 ASCO Annual Meeting



A P H I N I T Y :  C A R D I A C  E N D P O I N T S

Presented By Gunter Von Minckwitz at 2017 ASCO Annual Meeting



EXTENET : FINAL STUDY DESIGN



EXTENET:IDFS ITT POPULATION





Chan A, et al. Lancet Oncol 2016



EXTENET: ADVERSE EVENTS

Chan A, et al. Lancet Oncol 2016



CONTROL TRIAL: DIARRHEA PROPHYLAXIS



KATHERINE: STUDY DESIGN

Stratification factors:

• Clinical presentation: Inoperable (stage cT4 or cN2–3) vs operable (stages cT1-3N0-1)

• Hormone receptor: ER or PR positive vs ER negative and PR negative/unknown

• Preoperative therapy: Trastuzumab vs trastuzumab plus other HER2-targeted therapy

• Pathological nodal status after neoadjuvant therapy: Positive vs negative/not done

Geyer. SABCS 2018. Abstr GS1-10. von Minckwitz N Engl J Med. Feb 14 2019;380(7).

• cT1-4/N0-3/M0 at presentation (cT1a-b/N0 excluded)

• Centrally confirmed HER2-positive breast cancer

• Neoadjuvant therapy must have consisted of

‒ Minimum of 6 cycles of chemotherapy

• Minimum of 9 weeks of taxane

• Anthracyclines and alkylating agents allowed

• All chemotherapy prior to surgery

‒ Minimum of 9 weeks of trastuzumab

• Second HER2-targeted agent allowed

• Residual invasive tumor in breast or axillary nodes

• Randomization within 12 weeks of surgery

T-DM1
3.6 mg/kg IV Q3W

14 cycles

Trastuzumab 
6 mg/kg IV Q3W

14 cycles

R
1:1

Radiation and endocrine therapy per protocol 
and local guidelines

N=1486
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KATHERINE: T-DM1 IMPROVED IDFS VS TRASTUZUMAB

Geyer. SABCS 2018. Abstr GS1-10. von Minckwitz N Engl J Med. Feb 14 2019;380(7).

Trastuzumab
(n=743)

T-DM1
(n=743)

IDFS Events, no. (%) 165 (22.2) 91 (12.2)

Unstratified HR=0.50 (95% CI, 0.39–0.64)

P<0.0001

3-year IDFS 77.0% 88.3%
▬ T-DM1

▬ Trastuzumab

∆3 YR: 11.3%

Trastuzumab
(n = 743)

T-DM1
(n = 743)

Median duration 
of follow up 
(months)

40.9 41.4



KATHERINE: IDFS SUBGROUP ANALYSIS

* 149 were of multiple races or unknown race.
Geyer. SABCS 2018. Abstr GS1-10. von Minckwitz N Engl J Med. Feb 14 2019;380(7).

All

Clinical stage at presentation

Operable

Inoperable

Hormone receptor status

Negative (ER negative and PgR negative/unknown)

Positive (ER and/or PgR positive)

Preoperative HER2-directed therapy

Trastuzumab alone

Trastuzumab plus additional HER2-directed agents(s)

Pathological nodal status after preoperative therapy

Node positive

Node negative/not done

Age group (years)

<40

40–64

≥65

Race*

White

Asian

American Indian or Alaska Native

Black or African American

Group

1486

1111

375

412

1074

1196

290

689

797

296

1064

126

1082

129

86

40

Total
N 3-Year IDFS

Trastuzumab (n=743)

77.0

82.8

60.2

66.6

80.7

75.9

81.8

67.7

84.6

74.9

77.1

81.1

79.1

71.9

60.3

66.0

3-Year IDFS

T-DM1 (n=743)

88.3

92.3

76.0

82.1

90.7

87.7

90.9

83.0

92.8

86.5

88.8

87.4

88.8

82.5

81.8

94.7

Hazard Ratio (95% CI)

0.50 (0.39-0.64)

0.47 (0.33-0.66)

0.54 (0.37-0.80)

0.50 (0.33-0.74)

0.48 (0.35-0.67)

0.49 (0.37-0.65)

0.54 (0.27-1.06)

0.52 (0.38-0.71)

0.44 (0.28-0.68)

0.50 (0.29-0.86)

0.49 (0.36-0.67)

0.55 (0.22-1.34)

0.51 (0.37-0.69)

0.65 (0.32-1.32)

0.44 (0.18-1.03)

0.13 (0.02-1.10)

T-DM1 better Trastuzumab better

0.20 0.50 1.00 2.00 5.00



CONCLUSIONS

• Neoadjuvant therapy should be reserved for larger tumors T2>, N1>

• Dual Her2neu blockade a must in the neoadjuvant setting (H+P) + Chemo

• Favor anthracycline free regimen (TCH-P). Likely less cardiac toxicity and no risk of 
hematological malignancies (Underestimated in small sample)

• Dual Her2neu blockade T+P in the adjuvant setting beneficial for a subgroup of patients (Node 
positive/ER negative) 

• De-escalation in the adjuvant setting to TH x 12 in all patients with T1 tumors is reasonable. 
May consider in up to 3.0 cm.

• Extended adjuvant Neratinib benefits ER positive. Diarrhea predictable and manageable with 
Loperamide prophylaxis.

• TDM-1 Benefits all subgroups without PCR after neoadjuvant therapy. Likely to be approved 
soon


