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I. HER2 positive breast cancer

• HER2 CLIMB 

II. TNBC

• KEYNOTE-355

• IMpassion131

• S1416

III. Hormone positive breast cancer
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cancer

Source: Pharmaceutical Intelligence, 2016.



HER2 CLIMB Background

 Up to 50% of pts with HER2+ MBC will develop brain 
metastases 
– Isolated CNS disease with HER2 positive disease

 Tucatinib potent oral TKI to HER2 with less EGFR 
inhibition
– Less diarrhea, rash PPE
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Metastatic 
HER2 positive 
breast cancer 

Prior rx
w/trastuzumab, 

pertuzumab, 
TDM1

(n = 612)

Randomized 2:1
Stratified by presence of brain 

metastases, ECOG, geographic region

Tucatinib with 
capecitabine and 

trastuzumab
(n = 410)

Placebo with 
capecitabine and 

trastuzumab
(n = 202)

HER2 CLIMB – Trial Design

Baseline MRI brain required:
-untreated, asymptomatic brain mets
-progressive, treated brain mets

Endpoints:
• Primary – PFS
• Secondary – OS, PFS in brain mets, ORR, safety



HER2 CLIMB PFS and OS
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PFS by BICR- decreased risk of 
progression or death by 46% Risk of death reduced by 34%

Source: Murthy, R.K. et al (2018). Tucatinib, Trastuzumab, and Capecitabine for HER2-Positive Metastatic Breast 
Cancer. New England Journal of Medicine, 382 (7), 597-609.



Adverse Events

9Source: Murthy, R.K. et al (2018). Tucatinib, Trastuzumab, and Capecitabine for HER2-Positive Metastatic Breast 
Cancer. New England Journal of Medicine, 382 (7), 597-609.
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Source: Nancy Lin, ASCO 2020. 11



Source: Nancy Lin, ASCO 2020.

Baseline Characteristics of HER2CLIMB Patients with Brain Metastases
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PFS and OS in Brain Mets
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At 1 year PFS 40% in tucatinib vs
0% in placebo arm were alive and free 
of CNS progression

At 1 year OS 70% in tucatinib vs
46% in placebo arm

Source: Lin, N.U. et al (2020). Intracranial Efficacy and Survival With Tucatinib Plus Trastuzumab and Capecitabine for Previously Treated HER2-Positive 
Breast Cancer With Brain Metastases in the HER2CLIMB Trial. Journal of Clinical Oncology, 38:23, 2610-2619.



PFS and OS in Active Brain Mets
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At 1 year PFS 35% in tucatinib vs
0% in placebo arm were alive and free 
of CNS progression

At 1 year OS 72% in tucatinib vs
41% in placebo arm

Source: Lin, N.U. et al (2020). Intracranial Efficacy and Survival With Tucatinib Plus Trastuzumab and Capecitabine for Previously Treated HER2-Positive 
Breast Cancer With Brain Metastases in the HER2CLIMB Trial. Journal of Clinical Oncology, 38:23, 2610-2619.



Intracranial Response Rate (ORR-IC) in Patients with Active Brain Metastases and Measurable Intracranial Lesions at Baseline

Source: Nancy Lin, ASCO 2020. 15



HER2 CLIMB Summary

 HER2 CLIMB primary analysis showed clinically 
meaningful improvement of PFS and OS including 
patients with brain mets

 Tolerable safety profile
 Tucatinib, capecitabine, and trastuzumab doubled 

intracranial response, reduced risk of CNS progression 
or death by two thirds, and reduced the risk of death by 
nearly half

 Tucatinib is the first TKI to improve OS in patients with 
MBC with brain mets in a RCT
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State of the Art Management HER2+ MBC

Biopspy confirms 
mHER2+ BC

No prior 
systemic therapy 

for HER2 BC

Prior systemic 
therapy for HER2 

BC

Taxane/
tras/pert TDM1

PD PD

Tucatinib/ca
pe/tras

Tras
deruxtecan

PD
Chemo

+
Tras/
pert

>6 months 
from prior 

HER2 
adjuvant RX

<6 months 
from prior 

HER2 
adjuvant RX

 Continuously assess for clinical 
trial eligibility

 Consider rebiopsy and send for 
molecular analysis at disease 
progression
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Trastuzumab Deruxtecan

– Antibody drug conjugate- topoisomerase 1 inhibitor bound to trastuzumab
• Higher payload to antibody ratio-8:1

• Membrane permeable – preclinical studies kills neighboring cells

– DESTINY-Breast-01
• Phase II, single arm, multi-institution

• 184 patients

• Median 6 prior lines therapy

• All progressed on trastuzumab and TDM-1

• 5.4 mg/kg IV q 21 days

• ORR- 60.3%

– CR 4.3%

– PR 56%

• Median response duration 14.8 months

• Interstitial lung disease – fatal in 2.6% patients

 FDA approved in Dec 2019
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State of the Art Management HER2+ MBC

Biopspy confirms 
mHER2+ BC

No prior 
systemic therapy 

for HER2 BC

Prior systemic 
therapy for HER2 

BC

Taxane/
tras/pert TDM1

PD PD

Tucatinib/ca
pe/tras

Tras
deruxtecan

PD
Chemo

+
Tras/
pert

>6 months 
from prior 

HER2 
adjuvant RX

<6 months 
from prior 

HER2 
adjuvant RX

 Continuously assess for clinical 
trial eligibility

 Consider rebiopsy and send for 
molecular analysis at disease 
progression
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Triple 
negative 
breast 
cancer

Source: Harvard Stem Cell Institute



Immunotherapy in TNBC
 IMpassion130: 

– 847 pts w/untreated mTNBC randomized to atezolizumab w/nab-
paclitaxel vs placebo w/nab-paclitaxel

 FDA approved atezolizumab with nab-paclitaxel, along with Ventana Medical Systems’ 
SP142 PD-L1 IHC assay as companion diagnostic test to identify PD-L1 IC ≥ 1% in March 
2019

21Source: Schmid, P., Adams, S., Rugo, H. S., Schneeweiss, A., Barrios, C. H., Iwata, H., … Emens, L. A. (2018). Atezolizumab and Nab-Paclitaxel in Advanced 
Triple-Negative Breast Cancer. New England Journal of Medicine, 379(22), 2108–2121.
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Metastatic triple 
negative breast 

cancer, 
untreated
(n = 847)

Randomized 2:1
Stratified by receipt of prior chemo 
neoadj/adj, PD-L1 status, chemo on 

study

Placebo and chemo*
(n = 281)

Keynote 355 – Trial Design

*Chemo options:
-Nab-paclitaxel
-Paclitaxel
-Gemcitabine/carboplatin

Primary Endpoints: 
• PFS, OS in ITT & PDL1+
Secondary Endpoints: 
• ORR, DOR, DCR, Safety

Pembrolizumab and 
chemo*

(n = 566)
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ITT PD-L1 CPS PD-L1 CPS 

Source: ASCO, 2020.

Keynote 355 – PFS
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Keynote 355 – Adverse Events

Treatment-Related AEs

Source: ASCO, 2020.

Immune-Mediated AEs



KEYNOTE-355 Summary

 Met primary endpoint of PFS of adding 
pembrolizumab to chemo in patients w/CPS > 10

 No benefit of PFS in CPS < 1

 Safety consistent with known treatments

 OS data not yet available
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Metastatic triple 
negative breast 

cancer, 
untreated
(n = 651)

Randomized 2:1
Stratified by receipt of prior taxane, 
presence of liver mets, PD-L1 status, 

geographic region

Atezolizumab and 
paclitaxel

Placebo and paclitaxel

IMpassion131 – Trial Design

Primary Endpoints: PFS, 
Secondary Endpoints: ORR,
OS, safety



IMpassion131 PFS

27Source: ESMO, 2020.

PFS PDL1+ PFS ITT



IMpassion131 OS

28Source: ESMO, 2020.



IMpassion131 Summary

 Did not meet primary or secondary endpoints: 

No benefit of the addition of atezolizumab to paclitaxel 
in PFS in PDL1+ patients. No benefit in OS.

 Safety profile consistent with known effects from 
individual drugs

 Further exploration indicated to explain the 
discordance between IMpassion130 and 
IMpassion131
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Why The Difference? What do we do now?

 Chemotherapy backbone may matter
– Steroids with paclitaxel

 Why a benefit with KEYNOTE-355 and KEYNOTE-522? 
– Microenvironment matters

• Primary vs metastatic

 Could this be chance?

 What we do know:
– For PDL1 + (Ventana SP142) > 1% would use atezolizumab
– Would not combine paclitaxel
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PARP 
Inhibitors



 Cancer cells synthetic lethality in homologous 
recombinant deficient (HRD) cells  cell death

 2 FDA approved PARPi for gBRCA 1/2 mutated breast 
cancer in 2018: olaparib and talozaparib

 Up to 60% TNBC show homologous recombination 
deficiencies- BRCA like phenotype or BRCA-ness
– Treat with PARPi

 Combination with platinums

32Source: Iqbal, S & Rattu, Mohammad & Shah, N. (2018). Role of PARP inhibitors in BRCA-related malignancies. U.S. Pharmacist. 43. HS-10. 

PARP Inhibitors (PARPi)



SWOG S1416

 Phase II Randomized Placebo Controlled Trial of 
Cisplatin with or without Veliparib in Metastatic TNBC 
and or BRCA mutation associated breast cancer
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Metastatic triple 
negative breast 
cancer or BRCA
associated MBC 

(0-1 prior 
chemo for MBC)

(n=321)

Randomized 1:1

Cisplatin and Velaparib
(days 1-14) q 21 days

Cisplatin and Placebo 
(days 1-14) q 21 days

S1416 – Trial Design

Endpoints:
• Primary Endpoints: PFS in gBRCA,

BRCA-like, non-BRCA-like
• Secondary Endpoints: OS, ORR, 

CBR



S1416 Germline Testing

35

Germline 

(n=294)

Germline 
BRCA testing

(n=294) gBRCA

(n=257)

gBRCA
negative
(n=257)

gBRCA

(n=37)

gBRCA
positive
(n=37)

BRCA-like if positive of any following:
(n = 209)

1. HRD genomic instability score ≥ 42
2. Somatic BRCA 1/2 mutation
3. BRCA 1 promoter methylation
4. gHR repair genes mutation 

(excluding BRCA1/2)

Non-BRCA-like
(n=110)

BRCA-like
(n=99)
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O
S 

(%
)

PF
S 

(%
)

Mos Since RegistrationPatients at 
Risk, n

Cis + veliparib
Cis + placebo

13
24

8
16

2
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1
0

0
0
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80
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40

20

0
240 6 12 18

PFS
Cisplatin + 
Veliparib
(n = 13)

Cisplatin + 
Placebo
(n = 24)

Median PFS, Mos (95% CI)
HR (95% CI)

P value (2-sided)

6.2 (2.3-10.6)    6.4 (4.3-8.2)
0.66 (0.30-1.44)

.29

Germline BRCA Group and Non-BRCA-Like Group

gBRCA Non-BRCA-Like

Source: University of Pennsylvania, 2020; Clinical Care Options, 2020. 
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BRCA-like Group

Progression Free Survival (PFS) Overall Survival

Source: University of Pennsylvania, 2020; Clinical Care Options, 2020. 
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(%
)
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S 

(%
)

Mos Since RegistrationPatients at 
Risk, n

Cis + veliparib
Cis + placebo

54
45

21
12
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Cisplatin + 
Veliparib
(n = 54)

Cisplatin + 
Placebo
(n = 45)

Median PFS, Mos (95% CI)
HR (95% CI)

P value (2-sided)

5.9 (4.3-7.8)    4.2 (2.3-5.0)
0.53 (0.34-0.83)

.006

PFS
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Cisplatin + 
Veliparib
(n = 54)

Cisplatin + 
Placebo
(n = 45)

Median OS, Mos (95% CI)
HR (95% CI)

P value (2-sided)

14.0 (10.3-NE)    12.1 (9.0=15.2)
0.60 (0.35-1.04)

.067

6
0

30

OS



38Source: Clinical Care Options, 2020. 

SWOG 1416: Safety

Adverse Event, %
Cisplatin + Veliparib (n = 154) Cisplatin + Placebo (n = 149)

All Grades Grade 3/4 All Grades Grade 3/4

Nausea 75 12 62 7

Fatigue 62 5 56 6

Anemia 61 23 56 7

Neutropenia 59 46 42 19

Leukopenia 53 27 46 7

Vomiting 45 6 35 3

Thrombocytopenia 52 19 24 3

Anorexia 29 -- 23 --

Peripheral sensory neuropathy 26 -- 26 --

Lymphocyte count decreased 24 7 27 6



S1416 Summary

 Combination of veliparib to cisplatin improved PFS in 
BRCA-like phenotype

 No benefit in gBRCA, but underpowered for analysis
– BROCADE- phase III veliparib w/platinum improved PFS for 

gBRCA mutated MBC

 More grade 3/4 hematologic toxicities associated with 
the addition of PARPi, but otherwise tolerable

 Further analysis needed for HRD biomarker
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State of the Art Management of TNBC

Biopspy confirms 
mTNBC

Send tumor for 
NGS

Send tumor for 
PDL1 IC SP142 

staining

Atezo/nab-
paclataxl

PD

PAPPi
gBRAC ½ mutosed

Sacituzabamab govitcan
hyzy (3rd line)

PDL1 IC 
>1%

PDL1 IC 
<1%

 Continuously assess for clinical 
trial eligibility

 Consider rebiopsy and send for 
molecular analysis at disease 
progression

Genetic 
counseling to 

assess for 
germline 

mutations

Chemo

Sacituzabamab govitcan
hyzy (3rd line)

PARPi if gBRCA mutated

PD

Chemo
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Hormone 
positive
breast 
cancer

Source: Memorial Sloan Kettering Cancer Center, 2020.



State of the Art Management HR+ MBC

 Continuously assess for clinical trial eligibility
 Consider rebiopsy and send for molecular analysis 

at disease progression

PD PD

PD

Can change endo rx
based on progression 
to SERD or alternate 

AI

Biopsy confirms 
metastatic HR+ 

MBC

Send tumor/ctDNA
for NGS

CDK 4/6i / ET

PIK3CA mutated alpelisib/fulvesrant

PIK3CA WT

mTORi and ET chemo

Chemo if end 
organ dysfunction
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 Advanced breast cancer becoming increasingly 
personalized

 New therapies in HER2+ breast cancer
– How to sequence?

 Immunotherapy for TNBC if PDL1+
 Clinical trial whenever possible

Summary
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Questions?


