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• What is the role of Alpelisib in Advanced ER + in patients with PIK3CA mutations?
 Overall Survival data; SOLAR1 (ESMO 2020)

• Is there a role for AKT inhibition in Advanced ER + Breast CA?
 Progression‐Free Survival data; IPATunity130 (ESMO 2020)

• HDAC inhibition in ER + MBC?
 Survival data; E2112 trial of etinostat (SABCS 2020)

• Oral taxanes?
 Progression‐Free Survival data; CONTESSA, tesetaxel + capecitabine
(SABCS 2020)

ER +/HER2‐
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PIK3CA-
non-mutant 

cohort
(n=231)

Alpelisib 300 mg QD PO 
+ Fulvestrant 500 mg IMa

n=115

Placebo
+ Fulvestrant 500 mg IMa

n=116

Alpelisib 300 mg QD PO 
+ Fulvestrant 500 mg IMa

n=169

Placebo 
+ Fulvestrant 500 mg IMa

n=172

PIK3CA-
mutant 
cohort
(n=341)

R 
1:1

Stratified by presence of liver/lung 
metastases and prior CDK4/6 

inhibitor treatment

Primary endpoint
• PFS in PIK3CA-mutant cohort 

(locally assessed)
Key secondary endpoint
• OS (PIK3CA-mutant cohort)
Secondary endpoints include
• ORR/CBR
• Safety
• Global health status/quality of life

R 
1:1

• Men or postmenopausal 
women with HR+, HER2– ABC

• Recurrence/progression on/after 
prior AI-based therapy

• Identified PIK3CA status (in 
archival or fresh tumour tissue)

• Measurable disease or ≥1 
predominantly lytic bone lesion

• ECOG PS ≤1
(N=572)

NCT02437318

Prospective evaluation of an ⍺-selective PI3K inhibitor in HR+, HER2– ABC

André F ESMO 2020; Annal Oncol 2020

SOLAR-1: OS is a Key Secondary Endpoint
San Antonio Breast Cancer Symposium®, December 8–11, 2020
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Data cut-off: 
Jun 12, 2018

Alpelisib + 
fulvestrant

(N=169)

Placebo + 
fulvestrant

(N=172)

Number of PFS 
events, n (%) 103 (60.9) 129 (75.0)

Progression 99 (58.6) 120 (69.8)

Death 4 (2.4) 9 (5.2)
Censored 66 (39.1) 43 (25.0)

Median PFS
(95% CI)

11.0 
(7.5–14.5)

5.7 
(3.7–7.4)

HR (95% CI) 0.65 (0.50–0.85)
p-value 0.00065

Primary endpoint: Locally assessed PFS in the 
PIK3CA‐mutant cohort

~ 5.5 months benefit in PFS
Only ~ 7% pretreated with CDK 4/6i

André F ESMO 2020; Annal Oncol 2020

See Rugo H et al. SABCS 2020 – Alpelisib in prior CDKi treated patients
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Alpelisib 
+ FUL 

(n=169) 

Placebo 
+ FUL 

(n=172) 
No. events, n (%) 87 (51.5) 94 (54.7)
Censored, n (%) 82 (48.5) 78 (45.3)

Median OS, mo (95% CI) 39.3 
(34.1-44.9)

31.4 
(26.8-41.3)

HR (95% CI) 0.86 (0.64-1.15)
P value (one-sided) 0.15

OS in Patients in PIK3CA‐mutant Cohort

Number of patients still at risk
169 162 159 156 145 141 138 133 126 122 112 111 108 103 102 94 91 85 68 56 47 35 26 19 9 4 1 0
172 164 155 150 149 143 133 126 119 115 111 104 98 92 86 80 74 73 60 49 42 29 20 13 7 6 3 0Placebo + FUL

Alpelisib + FUL
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Full Analysis Set, PIK3CA-mutant cohort

• mOS was prolonged by 
7.9 mo for patients in the 
alpelisib + fulvestrant arm

• Final OS analysis in the 
PIK3CA-mutant cohort 
numerically improved OS but
did not cross the 
prespecified 
O’Brien-Fleming efficacy 
boundary (1-sided P≤0.0161)

André F ESMO 2020; Annal Oncol 2020
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• AESI of rasha was observed in 153 (53.9%) and 27 (9.4%) of patients in the alpelisib + fulvestrant vs 
placebo + fulvestrant arms, respectively; the majority of these events were grade 1 or grade 2

AEs ≥20% in Either Arm, %
Alpelisib + FUL (n=284) Placebo + FUL (n=287) 

All-Grade Grade 3 Grade 4 All-Grade Grade 3 Grade 4
Any AE 282 (99.3) 187 (65.8) 35 (12.3) 267 (93.0) 90 (31.4) 17 (5.9)

Hyperglycaemia 184 (64.8) 94 (33.1) 11 (3.9) 27 (9.4) 2 (0.7) 1 (0.3)
Diarrhoea 169 (59.5) 20 (7.0) 0 47 (16.4) 2 (0.7) 0
Nausea 133 (46.8) 8 (2.8) 0 65 (22.6) 1 (0.3) 0
Decreased appetite 103 (36.3) 2 (0.7) 0 30 (10.5) 1 (0.3) 0
Rash 103 (36.3) 28 (9.9) 0 20 (7.0) 1 (0.3) 0
Vomiting 81 (28.5) 2 (0.7) 0 29 (10.1) 1 (0.3) 0
Weight decreased 79 (27.8) 15 (5.3) 0 7 (2.4) 0 0
Fatigue 72 (25.4) 10 (3.5) 0 51 (17.8) 3 (1.0) 0
Stomatitis 71 (25.0) 7 (2.5) 0 20 (7.0) 0 0
Asthenia 64 (22.5) 7 (2.5) 0 39 (13.6) 0 0
Alopecia 58 (20.4) 0 0 7 (2.4) 0 0

• After a median follow-up of 42.4 months, safety profile remains consistent1

Safety Set

SOLAR‐1: Updated Adverse Events
San Antonio Breast Cancer Symposium®, December 8–11, 2020
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Yardley J Clin Oncol 2013

Median PFS: 4.3 vs 2.3 months; HR = 0.73, P = .055 (one‐sided)

*Investigational drug

Epigenetic Regulation ‐ The ENCORE 301 Study
San Antonio Breast Cancer Symposium®, December 8–11, 2020

EE: median OS 26.9 months
EP: median OS 19.8 months

Hazard ratio 0.58 (95% CI: 0.34, 0.97)
P=0.04 (2‐sided); P=0.02 (1‐sided)

Median follow‐up for OS = 23 months 
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Connolly RM et al. SABCS 2020

HDAC inhibition in ER + MBC?
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-AKT inhibition in ER + MBC?
Not in combination with 
chemo
-May be a role with endocrine 
therapy – FAKTION trial

Turner N et al. ESMO 2020
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Jones RH Lancet Oncology 2020
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O’Shaughnessy J SABCS 2020
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O’Shaughnessy J SABCS 2020

CONTESSA

Study Design

PFS as Assessed by IRC

Secondary Endpoints
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Doublet not surprisingly   
shows more toxicity and 
superior to cape alone

Future registration plans?

San Antonio Breast Cancer Symposium®, December 8–11, 2020

Potential Quality of Life Benefits of PO         
taxane over IV taxanes
‐once every 3‐week dosing
‐no premedication
‐less alopecia
‐less neuropathy
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A Very Productive Year in HER2-Positive MBC 
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Margetuximab
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Trastuzumab Deruxtecan (DS‐8201a): Novel, uniquely designed ADC 
for optimal anti‐tumor effect

• Three components

• Humanized anti‐HER2 IgG1 mAb with same amino acid sequence as 
trastuzumab

• Topoisomerase I inhibitor payload (Dxd), exatecan derivative

• Tetrapeptide‐based, tumor selective cleavable linker

Takegawa N et al. Int J Cancer 2017; Nakada T et al. Chem Pharm Bull 2019; Ogitani Y et al. Clin
Cancer Res 2016; Trail PA et al. Pharmacol Ther 2018; Ogitani Y et al. Cancer Sci 2016. 

• Key features of novel payload ‐ high potency, short systemic half‐life, 
membrane‐permeable, stable linker, tumor selective
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Confirmed ORR: 60.9%a

(95% CI, 53.4%–68.0%)
11 CRs

N=168 Evaluable at final dose of 5.4 mg/kg

11/168 CRs

DESTINY‐Breast01 Trial: Phase 2 Study of Trastuzumab Deruxtecan

Median lines of therapy = 6 (range 2‐17) Patients, %
T‐DXd 5.4 mg/kg (N=184)

Trastuzumab 100

T‐DM1 100

Pertuzumab 65.8

Other anti‐HER2 therapies 54.3

Hormone therapy 48.9

Other systemic therapy 99.5
Modis S et al, NEJM 2019
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Updated Results From DESTINY‐Breast01
Median follow up now 20.5 months

ORR = 61.4%
Duration of Response = 20.8 months

Median PFS =19.4 mo
Median OS = 24.6 mo

Not cumulative

Other DESTINY Breast trials ongoing in earlier settings and HER2 low

Modi S SABS 2020
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DESTINY Breast01: TEAEs in >15% of Patients

Median to onset of ILD was 27.6 weeks (range, 6‐76 weeks)

ILD requires awareness via monitoring, dose interruptions and modification, 
and adherence to management guidelines

0 20 40 60 80 100

Cough

Headache

Thrombocytopenia

Decreased WBC count

Diarrhea

Anemia

Decreased appetite

Neutropenia

Constipation

Vomiting

Alopecia

Fatigue

Nausea

Grade 1 or 2
Grade ≥3

Modi et al, NEJM 2019; SABCS 2020

3 additional cases of T‐DXd related ILD

Rate of discontinuation or ILD did not increase

San Antonio Breast Cancer Symposium®, December 8–11, 2020



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

Expression of HER2 is Continuous

Courtesy of Frederique Penault‐Llorca
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Prevalence of HER2‐Low Breast Cancer

Tarantino P et al, JCO 2020
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FIG 1. Best percent change in tumor size and percent change in tumor size, respectively, over time for individual patients in (A, D) the entire human epidermal growth factor receptor 2 
(HER2)-low population, (B, E) the HER2 immunihistochemistry (IHC) 2+ group, and (C, F) the HER2 IHC 1+ group. Data cutoff was February 1, 2019. Dotted lines denote 30% decrease 
and 20% increase in tumor size cutoffs for partial response and progressive disease, respectively. Tumor responses shown are per independent central review. The IHC status subgroups 
represent the IHC status as determined by local assessment. (*) HR negative. HR, hormone receptor.

Shanu Modi; Haeseong Park; Rashmi K. Murthy; Hiroji Iwata; Kenji Tamura; Junji Tsurutani; Alvaro Moreno-Aspitia; Toshihiko Doi; Yasuaki 
Sagara; Charles Redfern; Ian E. Krop; Caleb Lee; Yoshihiko Fujisaki; Masahiro Sugihara; Lin Zhang; Javad Shahidi; Shunji Takahashi; 

Journal of Clinical Oncology 2020 381887-1896.

Antitumor Activity and Safety of Trastuzumab Deruxtecan in Patients With HER2‐Low–Expressing Advanced Breast Cancer: 
Results From a Phase Ib Study

mPFS‐11 ms ORR=35.7% ORR=38.5%
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Modi S, et al., Presented During SABCS 2019. San Antonio, TX. Abstract OT1‐07‐02; ClinicalTrials.gov Identifier: NCT03734029.

DESTINY‐Breast04: Study design for HER2 LOW MBC

Archived 
sample

HER2 Low 
(central)

T-DXd

Physician’s choice single agent
(capecitabine/eribulin/gemcitabine/paclitaxel/nab-pac)

R
2:1

Stratification Factors
• HER2 IHC
• No. of prior chemo
• HR+/no prior CDK 

vs 
HR+/prior CDK

vs 
HR–

Fresh biopsies (optional)

PFS in HR+ BC PFS in all HER2 
Low BC

OS in HR+ BC 
Including analysis long term follow up
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NALA: Phase 3 Trial of Neratinib for HER2+ MBC 

Saura C, et al. ASCO 2019

Anti‐diarrheal prophylaxis was mandated on the Neratinib arm: Loperamide 4mg with first dose of neratinib, followed 
by 2mg every 4h for first 3d, then loperamide 2mg every 6‐8h until end of cycle 1. Thereafter as needed. 
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NALA: Co‐Primary endpoint of PFS and OS 

Saura C, et al. ASCO 2019

Centrally Confirmed PFS Overall Survival

8.8 vs. 6.2 mo
△ 2.2 mo

24 vs. 22.2 mo
△ 1.8 mo

1 year PFS: 29% vs. 15%
ORR: 33% vs. 27% (p = .1201)
CBR: 45% vs. 36% (p= 0.0328)
Median DOR: 8.5mo vs. 5.6mo (HR 0.50, 95% CI 0.33‐0.74, p=.0004)
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Incidence and Duration of Diarrhea
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Phase II HER2 CLIMB Trial of Tucatinib: Design

Key Eligibility Criteria
• HER2+ metastatic breast cancer
• Prior treatment with trastuzumab, pertuzumab, 

and T‐DM1
• Active brain mets not needing local therapy 

allowed but not required
• No lapatinib in past 12 months
• No prior neratinib, afatinib, or investigational 

HER2 TKI

Ra
nd
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ize

d 
2:
1

N
 =
 6
12

Tucatinib (300 mg orally BID) + capecitabine (1000 
mg/m2 orally BID days 1‐14 Q3W) + trastuzumab 
(8mg/kg loading → 6mg/kg IV Q3W)

Placebo (orally BID) + capecitabine (1000 mg/m2

orally BID days 1‐14 Q3W) + trastuzumab (8mg/kg 
loading → 6mg/kg IV Q3W)

Primary Endpoint • PFS per RECIST 1.1 by blinded independent central review (BICR) 

Secondary Endpoints • PFS per RECIST 1.1 by BICR in patients with baseline brain metastases
• OS
• PFS per RECIST 1.1 (investigator assessed)
• Objective response rate (ORR); duration of response (DOR); clinical benefit rate (CBR); 

incidence of AEs
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Murthy R, et al. N Engl J Med 2020; 382:597‐609

HER2CLIMB: PFS and ORR

Confirmed Objective Response Rate 
(RECIST 1.1, BICR)
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PD3‐08 (Abstr #117): HER2CLIMB by HR Status

Hamilton et al, Abstract #117 SABCS 2020

HR+
7.6 vs. 5.6 mo
HR 0.58; p=0.0008 

HR‐
8.1 vs. 4.2 mo
HR 0.54; p=0.008 

HR+
21.7 vs. 18.2 mo
HR 0.85; p=0.4 

HR‐
31.1 vs. 14.1 mo
HR 0.50; p=0.003 

PFS OS

San Antonio Breast Cancer Symposium®, December 8–11, 2020
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Margetuximab: Fc‐engineered to Alter Fc Receptor Affinities

Nordstrom JL, et al. Breast Cancer Res. 2011; Stavenhagen JB, et al. Cancer Res 2007; 
Musolino A, et al. JCO 2008; Gavin PG, et al. JAMA Oncol 2017; Hurvitz SA, et al. Clin Cancer Res 2012; Norton N, et al. 

Cancer Immunol Res 2014

CD16A Genotypes may predict Anti‐HER2 antibody benefit
FF in 40% (low binding)
FV in 40‐45% (low binding)
VV in 15% (high binding)

Hypothesis: 
Greater M benefit in lower 
binding CD16A ‐158F carriers
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SOPHIA: Phase 3 Design

Rugo H, et al. ASCO 2019; Rugo H, et al. SABCS 2019

Prior Therapy
66‐67% < 2 lines
100% Trastuzumab
100% Pertuzumab
91‐92% TDM1
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Sequential Primary 
Endpoints

• PFS (by CBA; n=257; HR=0.67; α=0.05; power=90%)
•OS (n=385; HR=0.75; α=0.05; power=80%)

Secondary Endpoints • PFS (Investigator assessed)
• Objective response rate (by CBA) 

Tertiary/Exploratory 
Endpoints

• Clinical benefit rate (CBR), duration of response (DoR)
• Safety profile, antidrug antibody
• Effect of CD16A, CD32A, and CD32B on margetuximab efficacy

Prior Therapy
66‐67% ≤ 2 lines
100% Trastuzumab
100% Pertuzumab
91‐92% TDM1

Margetuximab + Chemotherapy Trastuzumab + Chemotherapy

Primary mPFS
Central Blinded 5.8 mo 4.9 mo HR 0.76 

(CI 0.59‐0.98; p = 0.033)

ORR 25% 14% p = 0.0006

1st Interim mOS 18.9 mo 17.2 mo HR 0.95 
(CI 0.69‐1.31; p=0.75)

2nd Interim mOS 21.6 mo 19.8 mo HR 0.89
(CI 0.69‐1.13; p=0.33)

mOS in CD16A F allele 
carriers 23.7 mo 19.4 mo HR 0.79

(CI 0.61‐1.04; p=0.087) 

SOPHIA Trial: Updated Results

Rugo HR, et al, SABCS  2019
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SOPHIA: Pre‐Specified Exploratory OS in CD16A‐185 F Carriers

Rugo H, et al. ASCO 2019; Rugo H, et al. SABCS 2019
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Trastuzumab Biosimilars
• Trastuzumab‐dkst*
• Trastuzumab‐anns*
• Trastuzumab‐dttb*
• Trastuzumab‐pkrb*
• Trastuzumab‐qyyp*
• BCD‐022
• DMB‐3111

*FDA/EC approval

Barbier L, et al. Br J Cancer 2019; 121: 199‐210.
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• Pertuzumab and Trastuzumab Subcutaneous Fixed Dose Combination in HER2+BC

• NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) state that pertuzumab, trastuzumab, and hyaluronidase‐zzxf
injection for subcutaneous use (PHESGO) may be substituted anywhere that IV pertuzumab + trastuzumab are given as part of 
systemic therapy for HER2+ breast cancer.

• Clinical trials established similar pCR in neoadjuvant setting, shorter infusion times and greater patient preference

pertuzumab, trastuzumab, and hyaluronidase‐zzxf
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Monoclonal Antibodies
• Trastuzumab
• Pertuzumab
• Margetuximab
• Patritumab

Bispecific Antibodies
• ZW25
• MCLA‐128
• GBR 1302

Immunological Combinations
• Checkpoint blockade
• TGF‐β/PD‐L1 bispecific peptide
• Anti‐HER2/anti‐CD3 bispecific Ab

Small Molecule Inhibitors
• Lapatinib
• Neratinib
• Tucatinib
• Pyrotinib
• Poziotinib
• Afatinib
• TAS‐0728

Antibody‐Drug 
Conjugate (ADCs)
• T‐DM1
• DS‐8201a
• MM‐302 X
• Pf‐06804103
• A166

Other Receptor 
Pathway Mediators
• IGF‐IR
• PI3K
• mTOR
• HSP90
• HDAC 
• CDK 4/6
• PARP/DNA Repair 

Landscape of HER2 Targeted Therapies and Emerging New Agents

HER2‐Targeted 
Combinations
• Immunoconjugates + TKIs
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• What is the current role for I/OinmTNBC?
 Atezolizumab + Nab‐paclitaxel; IMpassion130 (ESMO 2020)
 Atezolizumab + paclitaxel; IMpassion131 (ES MO 2020)
 Pembrolizumab + chemotherapy; KEYNOTE‐355 (ASCO 2020 and SABCS 2020)

• Role of the antibody drug conjugates (ADC) in later line mTNBC
 Sacituzmab Govitecan; ASCENT (ESMO 2020 and SABCS 2020)

• Is there a role for AKT inhibition in mTNBC? 
 Capivasertib; PAKT  Phase II (SABCS 2020)
 Ipatasertib: LOTUS Phase II (ESMO Breast 2020)
 Ipatasertib; IPATunity 130 Cohort A Phase III (SABCS 2020)

mTNBC
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Study Design

IMpassion130 (WO29522): Phase III Atezolizumab + Nab‐Pac vs Placebo + Nab‐Pac for 1L Metastatic TNBC

• HRQOL, health‐related quality of life; IC, immune cells; imRECIST, immune Response Evaluation Criteria in Solid Tumors; RECIST, Response Evaluation Criteria in Solid Tumors; TNBC, triple‐negative breast cancer. a Locally evaluated and documented per ASCO‐
CAP. b≥ 6 cycles. C Unconfirmed response in patients with measurable disease at baseline.Emens LA, et al. ASCO 2016. (abstr TPS1104); Schmid P, et al. N Eng J Med 2018.

Placebo (q2w) + 
Nab-Paclitaxel qwb

(3 weeks on/1 week off)

Atezolizumab 840 mg (q2w) + 
Nab-Paclitaxel qwb

(3 weeks on/1 week off)

• Metastatic or unresectable 
locally advanced TNBCa

• Treatment naive in metastatic 
setting ([neo]adjuvant therapy 
allowed ≥12 months before 
randomization)

• ECOG PS 0/1
(N = 902)

Treatment to PD 
per RECIST V1.1 

or 
unacceptable 

toxicity

Survival 
follow-upR

1:1

Co-primary endpoints: PFS per investigator assessment (RECIST v1.1) and OS in ITT and PD-L1 populations
Secondary endpoints: ORRc per investigator assessment, DORc, and HRQOL in ITT and PD-L1 populations; PK, safety

Stratification factors: presence of liver metastases, prior taxane treatment, tumor PD-L1 status on IC (IC1/2/3, PD-L1 positive 
[≥ 1%]) vs negative (IC0 negative [< 1%])
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aPembrolizumab 200 mg intravenous (IV) every 3 weeks (Q3W)
bChemotherapy dosing regimens are as follows:

Nab-paclitaxel 100 mg/m2 IV on days 1, 8, and 15 every 28 days
Paclitaxel 90 mg/m2 IV on days 1, 8, and 15 every 28 days
Gemcitabine 1000 mg/m2/carboplatin AUC 2 on days 1 and 8 every 21 days

cNormal saline
dTreatment may be continued until confirmation of progressive disease

CNS=central nervous system; ECOG=Eastern Cooperative Oncology Group; 
PD-L1=programmed death ligand 1; R=randomized; TNBC=triple-negative breast cancer

KEYNOTE‐355 Study Design (NCT02819518) 

Stratification Factors:
• Chemotherapy on study (taxane vs gemcitabine/carboplatin)
• PD-L1 tumor expression (CPS ≥1 vs CPS <1)
• Prior treatment with same class chemotherapy in the 

neoadjuvant or adjuvant setting (yes vs no)

Key Eligibility Criteria
• Age ≥18 years
• Central determination of TNBC and 
PD‐L1 expression

• Previously untreated locally recurrent 
inoperable or metastatic TNBC

• Completion of treatment with 
curative intent ≥6 months prior to 
first disease recurrence

• ECOG performance status 0 or 1
• Life expectancy ≥12 weeks from
randomization

• Adequate organ function
• No systemic steroids
• No active CNS metastases
• No active autoimmune disease

Pembrolizumaba + Chemotherapyb

Placeboc + Chemotherapyb

R 
2:1

Progressive 
diseased/cessation of 

study therapy
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KEYNOTE355  vs IMPASSION130

PFS (M) PFS (M)

Chemo + IO Chemo HR P

KEYNOTE 355 ITT 7.5 5.6 0.82 NS

CPS > 10
(38%)

9.7 5.6 0.65 0.0012

CPS < 10  5.8 5.7 0.94

IMPASSION 130  ITT 7.2 5.5 0.80 NS

PDL1+
(41%)

7.5 5.0 0.62 < 0.01

ASCO 2020 Virtual Meeting.  Abstract 1000.

KEYNOTE355 chemo options: paclitaxel, nab‐paclitaxel, carboplatin/gemcitabine
IMPASSION120 chemo: nab‐paclitaxel



© National Comprehensive Cancer Network, Inc. 2021, All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by any means, 
electronic or mechanical, without first obtaining written permission from NCCN®.

PD-1/PD-L1 Summary
• Atezolizumab or Pembrolizumab with chemotherapy improved PFS in 
PD-L1+ 1L metastatic TNBC 

– IMpassion131 negative with paclitaxel 

– OS meaningfully improved in exploratory analysis with atezolizumab; not 
mature for pembrolizumab 

– Potential emergence of a “tail” on survival curve 

• Safety consistent with class  

PD-L1 Testing 
Atezolizumab Pembrolizumab 

PD-L1 Ab SP-142 22C3
Cells tested for 
protein expression 

Immune Cells Tumor cells, lymphocytes 
and macrophages 

Positive ≥1% CPS ≥10
CPS= combined positive score= PD-L1 staining cells/total number*100
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© 2021 National Comprehensive Cancer Network, Inc. All rights reserved. These guidelines and this illustration may not be reproduced in any form without the express written permission of NCCN®.  
To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.
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• Two randomized phase III trials confirm benefit of PFS, Atezolizumab 
and Pembrolizumab approved by FDA
 OS data with Atezolizumab shows 7.5mo improvement
 Await OS data with Pembrolizumab

• Important to use companion diagnostic relevant to therapeutic agent  
(i.e. SP‐142 – Atezolizumab; 22C3 CPS score > 10 Pembrolizumab)
 Cut offs and thresholds still a work in progress
 Likely better biomarker of benefit than PD‐L1 – research in progress

• Best chemotherapy back bone 
 If using Atezolizumab, data is only with nab‐paclitaxel
 If using Pembrolizumab, data suggest can use either taxane or carbo/gem

• Be aware of unique side effects, follow guidelines for IO toxicity

Summary of Immune Checkpoint Inhibition in
TNBC circa 2020/2021
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Sacituzumab Govitecan (SG) 
First‐in‐Class Trop‐2‒Directed ADC

• Trop-2 is expressed in all subtypes of breast 
cancer and linked to poor prognosis1,2

• SG is distinct from other ADCs3-6

- Antibody highly specific for Trop-2 
- High drug-to-antibody ratio (7.6:1) 
- Internalization and enzymatic cleavage by 

tumor cell not required for the liberation of 
SN-38 from the antibody

- Hydrolysis of the linker also releases the 
SN-38 cytotoxic extracellularly in the tumor 
microenvironment, providing a bystander effect

Humanized 
anti‒Trop-2 
antibody
• Directed toward 

Trop-2, an 
epithelial 
antigen 
expressed on 
many solid 
cancers

SN-38 payload
• SN-38 more 

potent than 
parent 
compound, 
irinotecan

Linker for SN-38
• Hydrolyzable linker for 

payload release
• High drug-to-antibody 

ratio (7.6:1)6
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Metastatic TNBC
(per ASCO/CAP)

≥2 chemotherapies for advanced 
disease 

[no upper limit; 1 of the required 
prior regimens could be 

progression occurred within a 
12-month period after 

completion of (neo)adjuvant 
therapy)]
N=529

Sacituzumab Govitecan (SG) 
10 mg/kg IV                                  

days 1 & 8, every 21-day cycle
(n=267)

Sacituzumab Govitecan (SG) 
10 mg/kg IV                                  

days 1 & 8, every 21-day cycle
(n=267)

Treatment of Physician’s 
Choice (TPC)* 

(eribulin/vino/gem or cape)
(n=262) 

Treatment of Physician’s 
Choice (TPC)* 

(eribulin/vino/gem or cape)
(n=262) 

Endpoints

Primary 
• PFS†

Secondary 
• PFS for the full 

population‡

• OS, ORR, 
DOR, TTR, 
safety

R 
1:1

NCT02574455

Stratification factors
• Number of prior chemotherapies (2-3 vs >3)
• Geographic region (North America vs Europe)
• Presence/absence of known brain metastases (yes/no)

ASCENT was halted early due to compelling evidence of efficacy 
per unanimous DSMC recommendation.

Data cutoff: March 11, 2020

Continue 
treatment until 

progression 
or 

unacceptable 
toxicity

ASCENT: A Phase 3 Confirmatory Study of 
Sacituzumab Govitecan in R/R mTNBC

Bardia A et al. ESMO 2020
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SG (n=235) TPC (n=233)

Female—no. (%) 233 (99) 233 (100)

Median age—yr (range) 54 (29-82) 53 (27-81)

Race or ethnic group—no. (%)

White 188 (80) 181 (78)

Black 28 (12) 28 (12)

Asian 9 (4) 9 (4)

Other or not specified 10 (4) 15 (6)

ECOG PS—no. (%)

0 108 (46) 98 (42)

1 127 (54) 135 (58)

BRCA 1/2 mutational status—no. (%)

Positive 16 (7) 18 (8)

Negative 133 (57) 125 (54)

Unknown 86 (37) 90 (39)

TNBC at initial diagnosis*

Yes 165 (70) 157 (67)

No 70 (30) 76 (33)

SG (n=235) TPC (n=233)

Previous anticancer regimens†
—median no. (range) 4 (2-17) 4 (2-14)

Most common previous chemotherapy—no. (%)

Taxane‡ 235 (100) 233 (100)

Anthracycline§ 191 (81) 193 (83)

Cyclophosphamide 192 (82) 192 (82)

Carboplatin 147 (63) 160 (69)

Capecitabine 147 (63) 159 (68)

Previous PARP inhibitor—no. (%) 17 (7) 18 (8)

Previous use of checkpoint inhibitors—no. (%) 67 (29) 60 (26)

Most common sites of diseaseΙΙ—no. (%)

Lung only 108 (46) 97 (42)

Liver 98 (42) 101 (43)

Bone 48 (20) 55 (24)

Demographics and Patient Characteristics
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4 months 
benefit 

median PFS

± 5.5 months 
benefit median 

OS
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• Key grade ≥3 TRAEs (SG vs TPC): neutropenia (51% vs 33%), diarrhea (10% vs <1%), leukopenia (10% vs 5%), anemia (8% vs 5%), and 
febrile neutropenia (6% vs 2%)

– G-CSF usage was 49% in the SG arm vs 23% in the TPC arm
– Dose reductions due to TRAEs were similar (22% SG vs 26% TPC)

• No severe cardiovascular toxicity, no grade >2 neuropathy or grade >3 interstitial lung disease with SG
• No treatment-related deaths with SG; 1 treatment-related death (neutropenic sepsis) with TPC 
• AEs leading to treatment discontinuation were low for SG and TPC: 4.7% and 5.4% 
• Patients received a median of 7 treatment cycles of SG, with a median treatment duration of 4.4 months (range, 0.03-22.9)

SG (n=258) TPC (n=224)
TRAE* All grade % Grade 3, % Grade 4, % All grade, % Grade 3, % Grade 4, %

Hematologic 

Neutropenia† 63 46 17 43 27 13
Anemia‡ 34 8 0 24 5 0
Leukopenia§ 16 10 1 11 5 1

Febrile neutropenia 6 5 1 2 2 <1

Gastrointestinal
Diarrhea 59 10 0 12 <1 0

Nausea 57 2 <1 26 <1 0
Vomiting 29 1 <1 10 <1 0

Other
Fatigue 45 3 0 30 5 0
Alopecia 46 0 0 16 0 0

TRAEs (All Grade, >20%; Grade 3/4, >5% of Patients)

60
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Conclusion: 
Benefit independent of level of Trop‐

2 Expression or BRCA status

Higher efficacy outcomes were observed in patients treated 
with SG who had a medium/high Trop‐2 H‐score (vs low 
Trop‐2 H‐score) versus those treated with TPC

Hurvitz S et al. SABCS 2020

Exploratory Biomarker Analysis
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AKT pathway in TNBC
AKT can be activated by:
• Loss of function of negative regulators 

(PTEN, INPP4B, PHLPP, PP2A)
• Gain of function of positive regulators 

(PI3K, AKT, RTKs [eg HER2])
• Therapy-induced survival response 

(chemotherapy, endocrine therapy)
• As ∼35% of TNBCs harbor PIK3CA/AKT1/PTEN 

alterations, AKT inhibition is an appealing 
strategy

(highly selective
ATP‐competitive
AKT inhibitor)

The AKT pathway

Ipatasertib
(highly selective
ATP‐competitive
AKT inhibitor)
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AKT inhibitors in PIK3CA/AKT1/PTEN‐altered TNBC
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LOTUS ESMO 
Breast 2020
Dent R et. al

PAKT SABCS 2020
Schmid P et al.
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IPATunity130 Cohort A TNBC – Phase III
Double‐blind placebo‐controlled randomized trial

• Measurable aTNBC
• PIK3CA/AKT1/PTEN alterationa

• No prior chemotherapy for 
aTNBC (≥12 months since last 
[neo]adjuvant chemotherapy)

• Candidate for taxane therapy
• ECOG performance status 0/1

Treatment until disease 
progression, intolerable 
toxicity,b or elective withdrawal 

Crossover from PBO to IPAT 
is not permitted

R
2:1

PAC 80 mg/m2 days 1, 8 & 15 + 
IPAT 400 mg qd days 1–21 q28d

PAC 80 mg/m2 days 1, 8, & 15 
+ PBO days 1–21 q28d

255 patients enrolled between Feb 6, 2018, and Apr 8, 2020

Ideally would have had 
biomarker negative group

Dent R SABCS 2020
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Conclusions

•Much progress in all silos of breast cancer
•Sequencing of available agents will be dependent on pt
characteristics, disease manifestations and prior rx

•Ongoing drug development with combinations including 
targeted agents and I/O
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