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“Standard” of Care In HER2-Amplified 
M t t ti B t C (MBC)

Fi t li i t ti

Metastatic Breast Cancer (MBC)

• First-line registration
– Paclitaxel Trastuzumab

Docetaxel Trastuzumab– Docetaxel Trastuzumab

• After taxanes trastuzumab progression
C it bi L ti ib– Capecitabine Lapatinib

– Capecitabine Trastuzumab

• Endocrine treatment combinations
– Anastrozole Trastuzumab

L t l L ti ib– Letrozole Lapatinib



Anti-HER2 Treatments After
Fi Li T b

Anti-HER2 Treatments After
Fi Li T bFirst-Line TrastuzumabFirst-Line Trastuzumab



Lapatinib: An Oral, Intracellular, Small 
M l l T i Ki I hibitMolecule  Tyrosine Kinase Inhibitor 

Mechanism of Action

• Binds to intracellular ATP binding site 
of EGFR (ErbB-1) and HER2 (ErbB-2) 
preventing phosphorylation and

1+1 2+2 1

preventing phosphorylation and 
activation 

•• Active for truncated ErbActive for truncated Erb--B2 receptor B2 receptor 
Lapatinib

(p95ErbB(p95ErbB--2)2)

• Dual blockade of signaling may be 
ff ti th th i l t t

Lapatinib

more effective than the single-target 
inhibition provided by agents such as 
trastuzumab

Downstream signaling 
cascade

Rusnak DW, et al. Mol Cancer Ther . 2001;1(2):85-94. Xia W, et al. Oncogene. 2002;21(41):6255-6263. Konecny GE, et 
al. Cancer Res. 2006;66(3):1630-1639; Xia W, et al. Oncogene. 2004;23(3):646-653,



Capecitabine + Lapatinib Versus Capecitabine + Lapatinib Versus 
Capecitabine in LABC or MBC: Capecitabine in LABC or MBC: pp

StudyStudy EGF 100151EGF 100151

L ti ib 1250 PO d• Progressive, HER2+ 
MBC or LABC 

• Previously treated with 

Lapatinib 1250 mg PO qd
continuously + 

capecitabine 2000 mg/m2/d 
PO days 1 14 q3 weeks

R
A
Nanthracycline, taxane, 

and trastuzumab*
• No prior capecitabine

PO days 1-14 q3 weeksN
D
O
M Capecitabine 2500 mg/m2/d PO 

days 1-14 q3 weeksStratification:
• Disease sites

M
I
Z

Patients on treatment until 
progression or unacceptable 
toxicity, then followed for survival

• Disease sites
• Stage of disease E

*Trastuzumab must have been administered for metastatic disease!!
LABC = locally advanced breast cancerCameron D, et al. Breast Cancer Res Treat. 2008;112(3):533-543.



Kaplan-Meier Estimates of Time to Progression 
(A) and Overall Survival (B) in ITT Population by 
Kaplan-Meier Estimates of Time to Progression 
(A) and Overall Survival (B) in ITT Population by ( ) a d O e a Su a ( ) opu at o by

Independent Review Committee
( ) a d O e a Su a ( ) opu at o by

Independent Review Committee

Cameron D, et al. Breast Cancer Res Treat. 2008;112(3):533-543.



GBG-26: Study DesignGBG-26: Study Design

MBC HER2-positive
Progression under trastuzumab based first line therapy (TFI <6 weeks)

GBG 26: Study DesignGBG 26: Study Design

Progression under trastuzumab-based first-line therapy (TFI <6 weeks)  
with taxane (n = 114) 

or monotherapy or nontaxane (n = 42)

R

XH Arm:

Capecitabine 2500 mg/m2

bid d1-14 q21 days 
+

X Arm:

Capecitabine 2500 mg/m2

bid d1 14 q21 days+ 
Continuation of 

trastuzumab 6 mg/kg q3 weeks 
(n = 78)

bid d1-14 q21 days
(n = 78)

R, randomization; 
TFI, treatment-free interval

von Minckwitz G, et al. J Clin Oncol. 2009;27(12):1999-2006.



Kaplan-Meier Estimates of Progression-Free 
Survival (A) and Overall Survival (B) in ITT

Kaplan-Meier Estimates of Progression-Free 
Survival (A) and Overall Survival (B) in ITTSurvival (A) and Overall Survival (B) in ITT 

Population by Independent Review Committee
Survival (A) and Overall Survival (B) in ITT 

Population by Independent Review Committee
5.6 months X vs 8.2 months XH 20.4 months X vs 25.5 months XH
HR 0.69 (95% CI, 0.48 to 0.97). HR 0.76 p=NS

von Minckwitz G, et al. J Clin Oncol. 2009;27(12):1999-2006.



Anti-HER2 Treatments Combined
i h E d i T

Anti-HER2 Treatments Combined
i h E d i Twith Endocrine Treatmentswith Endocrine Treatments



TAnDEM Study: 
A t l T t b

TAnDEM Study: 
A t l T t bAnastrozole ± TrastuzumabAnastrozole ± Trastuzumab

Anastrozole 1 mg daily + 
trastuzumab 4 mg/kg loading dose 

2 mg/kg qw 
HER2-positive, 

hormone receptor–
positive metastatic 

b t

R

g/ g q
until disease progression

Anastrozole 1 mg dailybreast cancer 
(n = 208)

Anastrozole 1 mg daily 
until disease progression

• Crossover to receive trastuzumab was actively offered to 
all patients who progressed on anastrozole alone

Mackey JR, et al. Breast Cancer Res Treat. 2006;100(Suppl 1): Abstract  3.



TAnDEM Study: Randomized, Open-Label Trial of Anastrozole 
± Trastuzumab in Advanced HER2+ HR+ Breast Cancer

TAnDEM Study: Randomized, Open-Label Trial of Anastrozole 
± Trastuzumab in Advanced HER2+ HR+ Breast Cancer± Trastuzumab in Advanced HER2+, HR+ Breast Cancer± Trastuzumab in Advanced HER2+, HR+ Breast Cancer

20
Anastrozole

Anastrozole
+

N = 207
Median age 55 years
Visceral disease 1/3

Prior chemo 1/2 C  

Trastuzumab

Prior chemo 1/2 Cross-over 
70%

6.8% Response rate  20.3% P = .018p
2.4 m Median PFS  4.8 m P = .0016  HR= 0.63

23.9 m Median OS   28.5 m P = .325

32.1 m Median OS   41.9 m
if no liver metastases P = .04

Mackey JR, et al. Breast Cancer Res Treat. 2006;100(Suppl 1): Abstract  3.

Trastuzumab added to anastrozole RR, PFS (and possibly OS if no liver metastases)
IMPORTANCE OF STARTING BIOLOGIC AGENT SOON



EGF30008: Phase III, Randomized, Double-
Bli d C t ll d T i l St d D i

EGF30008: Phase III, Randomized, Double-
Bli d C t ll d T i l St d D iBlind Controlled Trial: Study DesignBlind Controlled Trial: Study Design

Patient Population:Patient Population:Patient Population:Patient Population:
•• ER+ and/or ER+ and/or PgRPgR++
•• PostmenopausalPostmenopausal
•• HER2+, HERHER2+, HER--veve/Unknown/Unknown RR

AA Letrozole 2.5 mg daily + 
•• Stage Stage IIIbIIIb//IIIcIIIc/IV/IV
•• No prior treatment forNo prior treatment for
metastatic breast cancer metastatic breast cancer 
(MBC)(MBC)

AA
NN
DD
OO

g y
placebo

(MBC)(MBC)

Stratification:Stratification:
•• Disease sitesDisease sites

B l / i lB l / i l

OO
MM
II
ZZ

Letrozole 2.5 mg daily + 
lapatinib 1500 mg daily

•• Bone only/visceral or Bone only/visceral or 
soft tissuesoft tissue

•• Interval since adjuvant Interval since adjuvant 
tamoxifen therapytamoxifen therapy

ZZ
EE

p g y

Johnston S, et al. Cancer Res. 2009;69(Suppl 2): Abstract 46.

pypy
•• <6 mo / ≥6 mo or none<6 mo / ≥6 mo or none

N = 1286 (including n = 219 HER2+)



Progression-Free Survival and Overall 
S i l HER2+ P l ti

Progression-Free Survival and Overall 
S i l HER2+ P l tiSurvival: HER2+ PopulationSurvival: HER2+ Population

Pts at 
risk:

Let + 111 69 33 20 12 8 4 1 1

Time from Randomization, months
Pts at 

risk:

Let + 111 104 89 80 64 48 32 19 9 4

Time from Randomization, months

Let  
Lap 111 69 33 20 12 8 4 1 1

Let 108 43 26 18 12 7 5 2 2

Lap 111 104 89 80 64 48 32 19 9 4

Let 108 93 76 69 59 38 31 15 8 2

Johnston S, et al. Cancer Res. 2009;69(Suppl 2): Abstract 46.



HER2 Signaling PathwaysHER2 Signaling Pathwaysg g yg g y

http://www.biooncology.com/bioonc/research/her/index.m



Novel Anti-HER2 Strategies in Phase II 
and III Clinical Trials

Class / Agent Target / Mechanism Phase
Monoclonal Antibodies
• Pertuzumab
• Trastuzumab-DM1

HER2-dimerization inhibitor
HER2/antibody-toxin (trastuzumab-maytansine) conjugate

III
III

• Ertumaxomab
y ( y ) j g

HER2/CD3 trifunctional bispecific antibody II

Signal transduction inhibitors
• Lapatinib
• Neratinib
• BIBW 2992

EGFR and HER-2/TKI
EGFR, HER2,3,4/TKI
EGFR and HER2/TKI

III
III
II

• Gefitinib
• Everolimus (RAD001)
• Sirolimus (rapamycin)
• AP23573 (deforolimus)
• Dasatinib

EGFR/TKI
mTOR/TKI
mTOR/TKI
mTOR/TKI
Src Inhibitor

II
II
II
II
II

Heat shock protein inhibitorsHeat shock protein inhibitors
• Tanespimycin HSP90 inhibitor III

Angiogenesis inhibitors
• Bevacizumab
• Pazopanib
• Sunitinib

Anti-VEGF antibody
VEGFR, c-kit, PDGFR, TKI
VEGFR, c-kit, PDGFR, TKI

III
III
IISunitinib VEGFR, c kit, PDGFR, TKI II

Histone deacetylase inhibitors
• Panobinostat HDAC inhibitor II

Cyclo-oxygenase inhibitors
• Apricoxib COX-2 inhibitor II

Immunotherapy
• HER/neu vaccine Recombinant HER2 intracellular domain vaccine II

Bedard PL, et al. J Mammary Gland Biol Neoplasia. 2009;14(1):55-66.



Approaches to “Optimize”
i HER2 T i

Approaches to “Optimize”
i HER2 T ianti-HER2 Targetinganti-HER2 Targeting



Lapatinib Monotherapy in Relapsed/Refractory
P t t d I fl t B t C

Lapatinib Monotherapy in Relapsed/Refractory
P t t d I fl t B t CPretreated Inflammatory Breast Cancer: 

Overall Best Response
Pretreated Inflammatory Breast Cancer: 

Overall Best Response

Cohort No. of Pts RECIST Skin Combined

A (HER2+) 126 15% 40% 39%

B (EGFR+) 12 10% 8% 8%

HER2HER2+ = IHC3 + or FISH ++ = IHC3 + or FISH +

Kaufman B, et al. J Clin Oncol. 2008;26(May 20 Suppl): Abstract 636. Kaufman B, et al. Lancet Oncol. 
2009;10(6): 581-588.



HKI-272 (Neratinib), An Oral Irreversible Pan 
E b R t T i Ki I hibit

HKI-272 (Neratinib), An Oral Irreversible Pan 
E b R t T i Ki I hibitErb Receptor Tyrosine Kinase Inhibitor: 

Tumor Response in Evaluable Population
Erb Receptor Tyrosine Kinase Inhibitor: 

Tumor Response in Evaluable Population

Prior Trastuzumab 
( 61)

No Prior Trastuzumab
( 66)(n = 61) (n = 66)

Objective response rate, % 26 56

PR, % 26 56

Daily oral dose: 240 mg; dose Daily oral dose: 240 mg; dose reductionreduction --1x: 24% of patients, 2x: 5%1x: 24% of patients, 2x: 5%

16% of patients 16% of patients hadhad dose dose reductionsreductions due to diarrheadue to diarrhea

Burstein HL, et al. Cancer Res. 2009;69(Suppl 2): Abstract 37.



Phase III Randomized Open-Label Study of Neratinib 
vs Lapatinib + Capecitabine in HER2-Positive 

Phase III Randomized Open-Label Study of Neratinib 
vs Lapatinib + Capecitabine in HER2-Positive p p
Locally Advanced Metastatic Breast Cancer

p p
Locally Advanced Metastatic Breast Cancer

Inclusion Criteria:
S C• Stage IIIB, IIIC, or IV 
HER2+ breast cancer

• Prior treatment with 
trastuzumab, and 
anthracycline and

RR
AA Neratinib 240 mg po qd

anthracycline, and 
a taxane

• Adequate renal and 
cardiac function

NN
DD
OO

Exclusion Criteria:
• >2 trastuzumab regimens 

or prior treatment with

MM
II
ZZ

Lapatinib 1250 mg PO qd
continuously + 

capecitabine 2000 mg/m2/d 
PO d 1 14 3 kor prior treatment with 

capecitabine or lapatinib
• Bone or skin as only site 

of disease
• Active CNS metastases

EE

• Primary endpoint: Progression-free survival

PO days 1-14 q3 weeks

• Active CNS metastases
• GI disorder with diarrhea 

• Secondary endpoint: Common Terminology Criteria for 
Adverse Events [CTCAE] V3



Phase III Study to Test if Total HER2+ 
Bl k d I Cli i l O t
Phase III Study to Test if Total HER2+ 
Bl k d I Cli i l O tBlockade Improves Clinical OutcomeBlockade Improves Clinical Outcome

Key Inclusion
R
A
N
D

Key Inclusion

• HER2+(FISH+/IHC3+) MBC
• Progression on

Lapatinib 1500 mg/day PO
N = 148D

O
M
I

• Anthracycline
• Taxane
• Trastuzumab

• Progression on most
Crossover if progressive 
disease after 4 week

Z
A
T
I

• Progression on most  
recent trastuzumab 
regimen

disease after 4 week 
therapy (N = 73)

I
O
N

• Stratification factors
• Visceral disease
• Hormone receptor

Lapatinib 1000 mg/day PO
Trastuzumab 4→2 mg/kg IV qw
N = 148

Hormone receptor

O’Shaughnessy J, et al. J Clin Oncol. 2008;26 (May 20 Suppl): Abstract 1015.



Treatment EfficacyTreatment EfficacyTreatment EfficacyTreatment Efficacy
L

N = 145
L + T

N = 146
Response rate, %*
(95% CI)

6.9
(3.4, 12.3)

10.3
(5.9, 16.4)

Odds ratio (95% CI)
1.5 (0.6, 3.9)

Odds ratio (95% CI)
P = .46

Clinical benefit rate, %†

(95% CI)
12.4

(7.5, 18.9)
24.7

(17.9, 32.5)( ) ( , ) ( , )

Odds ratio (95% CI)
2.2 (1.2, 4.5)

P = .01
Progression-free survivalProgression-free survival 
(median), weeks 8.1 12.0

Odds ratio (95% CI) 0.73 (0.57, 0.93)
P = .008 

*Confirmed CR+PR  †CR+PR+SD ≥6 months

O’Shaughnessy J, et al. J Clin Oncol. 2008;26 (May 20 Suppl): Abstract 1015.



Treatment EfficacyTreatment EfficacyTreatment EfficacyTreatment Efficacy
L

N = 145
L + T

N = 146
Response rate, %*
(95% CI)

6.9
(3.4, 12.3)

10.3
(5.9, 16.4)

Odds ratio (95% CI)
1.5 (0.6, 3.9)

Odds ratio (95% CI)
P = .46

Clinical benefit rate, %†

(95% CI)
12.4

(7.5, 18.9)
24.7

(17.9, 32.5)( ) ( , ) ( , )

Odds ratio (95% CI)
2.2 (1.2, 4.5)

P = .01
Progression-free survivalProgression-free survival 
(median), weeks 8.1 12.0

Odds ratio (95% CI) 0.73 (0.57, 0.93)
P = .008 

*Confirmed CR+PR  †CR+PR+SD ≥6 months

O’Shaughnessy J, et al. J Clin Oncol. 2008;26 (May 20 Suppl): Abstract 1015.



Overall Survival in ITT PopulationOverall Survival in ITT PopulationOverall Survival in ITT PopulationOverall Survival in ITT Population
g 100

L
N = 145

L+T
N = 146

Died, n 69 56

e 
Su

rv
iv

in
g

80
80%

70%

Median, weeks 39.0 51.6
Hazard ratio (95% CI) 0.75 (0.53, 1.07)
P value .106

Pe
rc

en
ta
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40

60
70%

45%6 mo OS

um
ul

at
iv

e 
P
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O’Shaughnessy J, et al. J Clin Oncol. 2008;26 (May 20 Suppl): Abstract 1015.



Trastuzumab and Pertuzumab Bind to 
Di ti t E it HER2 E t ll l D i

Trastuzumab and Pertuzumab Bind to 
Di ti t E it HER2 E t ll l D iDistinct Epitopes on HER2 Extracellular DomainDistinct Epitopes on HER2 Extracellular Domain

Trastuzumab Pertuzumab

• Activates antibody-dependent • Activates antibody-dependenty p
cellular cytotoxicity

• Enhances HER2 internalization
• Inhibits shedding and, thus, 

formation of p95

• Activates antibody-dependent
cellular cytotoxicity

• Prevents receptor dimerization
• Potent inhibitor of 

HER mediated signaling pathwaysformation of p95
• Inhibits angiogenesis

HER-mediated signaling pathways

Hubbard SR. Cancer Cell. 2005;7(4):287-288.



Trastuzumab + Pertuzumab
C l i f Ph II T i l

Trastuzumab + Pertuzumab
C l i f Ph II T i lConclusions from Phase II TrialConclusions from Phase II Trial

• The combination of trastuzumab and pertuzumab is active in 
patients with HER2-positive breast cancer with documentedpatients with HER2 positive breast cancer with documented 
progression on trastuzumab as last therapy

• Adverse events were generally grade 1 or 2 
• No significant cardiac events have been observed in 

66 patients in this study
• Efficacy is highly promising y g y p g

– 18.2% of patients responded (15.2% PR and 3% CR), and 
39.4% of patients experienced clinical benefit
Median PFS is approximately 6 months at present– Median PFS is approximately 6 months at present

• A phase III study CLEOPATRA is underway in HER2-positive  
metastatic breast cancer

Baselga J, et al. J Clin Oncol. 2007;25(18S): Abstract 1004.



CLEOPATRA Study DesignCLEOPATRA Study Designy gy g

Trastuzumab + docetaxel + 

HER2+ MBC
n = 800

placebo

Trastuzumab + docetaxel + 
pertuzumab

An international phase III randomized, double-blind, placebo-controlled 
study (approximately 250 sites worldwide)y ( pp y )

Enrollment stratified: Endpoints:
• Prior treatment for breast cancer
• Geographical region of enrollment

p
• Progression-free and overall survival
• Quality of life
• Biomarker analysis



Trastuzumab-DM1Trastuzumab-DM1
Molecular StructureMolecular Structure

• Trastuzumab-DM1 (T-DM1) 
contains the humanized anti-
HER2 MoAb trastuzumab (T) 
to which a highly potentto which a highly potent 
antimicrotubule drug (DM1),
derived from maytansine, 
has been chemically linkedy

• The MCC linker employed in 
T-DM1 provides a stable 
bond between T and DM1 
that is designed to prolong 
exposure and reduce the 
toxicity of T-DM1 while 

i t i i ti itmaintaining activity

Beeram M, et al. J Clin Oncol. 2008;26(May 20 suppl.): Abstract 1028.



T-DM1, Phase II Results, ase esu ts
N = 112, all pretreated with anti-HER2 treatment and 

>50% had received trastuzumab and lapatinibp

Independent 
Committee Evaluation Investigators Evaluation

112n = 112 n = 112

Complete responses 0 (0%) 3 (2.7%)
Partial responses 28 (25%) 40 (35 7%)Partial responses 28 (25%) 40 (35.7%)
Stable disease 54 (48.2%) 43 (38.4%)
Progression 21 (18.8%) 22 (19.6%)
O ( %) ( %)ORR

95% CI
28 (25%)

(17.5 – 33.6)
43 (38.4%)

(29.8 – 47.5)
Clinical benefit

95% CI
39 (34.8%)

(26 1 43 9)
50 (44.6%)

(35 5 54 3)

Vogel CL, et al. J Clin Oncol. 2009;27(15S): Abstract 1017.

95% CI (26.1 – 43.9) (35.5 – 54.3)



Phase III Randomized Study of Trastuzumab-DM1 vs 
Lapatinib + Capecitabine in HER2-Positive Locally 

Phase III Randomized Study of Trastuzumab-DM1 vs 
Lapatinib + Capecitabine in HER2-Positive Locally p p y

Advanced Metastatic Breast Cancer
p p y

Advanced Metastatic Breast Cancer
Inclusion Criteria:

Stage IIIB IIIC or IV• Stage IIIB, IIIC, or IV 
HER2+ breast cancer

• Prior treatment with 
trastuzumab, and 
anthracycline and

R
A T-DM1  3.6 mg/kg/3weeks 

anthracycline, and 
a taxane

• Adequate renal and 
cardiac function

N
D
O
M
I
Z

Lapatinib 1250 mg PO qd
continuously + 

capecitabine 2000 mg/m2/d 
PO d 1 14 3 kE

• Primary endpoint: Progression-free survival

PO days 1-14 q3 weeks

• Secondary endpoint: Common Terminology Criteria for 
Adverse Events [CTCAE] V3



Approaches to 
“Circumvent” the Resistance

Approaches to 
“Circumvent” the ResistanceCircumvent the Resistance 

of Anti-HER2 Treatments
Circumvent the Resistance 

of Anti-HER2 Treatments



ASCO 2008ASCO 2008
Preliminary results 
from phase I study
T+P+RAD001

Meric-Bernstam F, et al. J Clin Oncol. 2009;27(13):2278-2287.
André F, et al. J Clin Oncol. 2008;26(May 20 suppl): Abstract 1003.



Approaches to
Combine Anti-HER2 and

Approaches to
Combine Anti-HER2 andCombine Anti HER2 and 

Antiangiogenic Treatments
Combine Anti HER2 and 

Antiangiogenic Treatments



Angiogenesis and HER2 AmplificationAngiogenesis and HER2 Amplification

Log rank test P = .0133

Konecny GE, et al. Clin Cancer Res 2004;10(5):1706-1716.



Phase II Trastuzumab + 
B i b i Fi t Li MBCBevacizumab in First-Line MBC

• ORR: 54.1%
– 1 CR, 19 PR, 11 SD, 6 PD 

• 1 grade 4 left ventricular

Previously untreated  
HER2-positive

locally recurrent or 
MBC 1 grade 4 left ventricular 

dysfunction
– (12 grade 1/2, 0 grade 3)a

• Grade 3 dyspnea, hypertension, 

MBC
(n = 37)

y p , yp ,
and proteinuria reported (9 events)

• Phase III (AVEREL study) ongoing
Trastuzumab +
Bevacizumab

until PD 

Trastuzumab: 4 mg/kg loading dose, 2 mg/kg qw 
Bevacizumab: 10 mg/kg day 7 then q2w

Pegram M, et al. Breast Cancer Res Treat. 2004;88: Abstract 3039. Pegram M, et al. Breast Cancer Res Treat. 
2006;100(Suppl 1): Abstract 301.

aNCI-CTC v2.0



Pazopanib (P) + Lapatinib (L)
L ti ib

Pazopanib (P) + Lapatinib (L)
L ti ibvs Lapatinibvs Lapatinib

P ib 400 /d

R

141 patients HER2+
22% stage III, 78% stage IV

42% HR+

Pazopanib 400 mg/day
+ Lapatinib 1000 mg/day

65% first-lineLapatinib 1500 mg/day

P P+L P Value

PFS 12 weeks 63.2% 84.1% .0091PFS 12 weeks 63.2% 84.1% .0091

RO 36% 44%

Slamon D, et al. J Clin Oncol. 2008;26(May 20 suppl): Abstract 1016.



Nonrandomized Phase II Open-Label Study of 
S iti ib T t b i M t t ti B t C

Nonrandomized Phase II Open-Label Study of 
S iti ib T t b i M t t ti B t CSunitinib + Trastuzumab in Metastatic Breast CancerSunitinib + Trastuzumab in Metastatic Breast Cancer

Inclusion Criteria:
Unresectable locally Treatment:• Unresectable, locally 
recurrent or metastatic 
breast cancer

• HER2+ (3+ by IHC or 
FISH-positive)

Treatment:

Sunitinib 37.5 mg qd 

+FISH positive)

Exclusion Criteria:

+

Trastuzumab
Qwk – loading dose 4 mg/kg → 2 mg/kg weekly

Or
Q / /• Prior treatment with 

sunitinib
• Prior treatment with >1 
cytotoxic therapy in the 
d d tti

Q3wk – loading dose 8 mg/kg → 6 mg/kg q3wk

until disease progression or for 18 months

advanced setting
• Uncontrolled brain 
metastases

• Primary endpoint: Overall response rate
• Secondary endpoints: Progression-free survival, clinical 

benefit rate, duration of response, 1-year and overall 
survival, time to progression, safety

• Prior treatment with trastuzumab or lapatinib in the neoadjuvant or adjuvant metastatic setting permitted
• Hormone therapy in the adjuvant or advanced setting permitted



Conclusions:
Refining Our Approach to AchieveRefining Our Approach to Achieve 

Improved Clinical Outcomes

• Optimizing HER2 combinations
– Chemotherapy
– Endocrine treatments– Endocrine treatments

• Optimizing HER2 targeting:
– MAB vs NIB
– MAB + NIB

• Circumvent anti-HER2 treatments resistance

• Combining anti-HER2 and antiangiogenic treatments


