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We Encourage Clinicians in Practice to Submit Questions 

Feel free to submit questions now before the program 
begins and throughout the program.



Familiarizing Yourself with the Zoom Interface
How to answer poll questions

When a poll question pops up, click your answer choice from the available options. 
Results will be shown after everyone has answered.
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We Encourage Clinicians in Practice to Submit Questions 

You may submit questions 
using the Zoom Chat 

option below

Feel free to submit questions now before the 
program begins and throughout the program.



Familiarizing Yourself with the Zoom Interface
How to answer poll questions

When a poll question pops up, click your answer choice from the available 
options. Results will be shown after everyone has answered.
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How and When to Use Immunotherapy and Related Toxicities
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Agenda

Module 1: Optimal Integration of Immune Checkpoint Inhibitors into the 
Management of Metastatic (TNBC)

Module 2: Novel Applications of Immune Checkpoint Inhibitors for Patients with 
Early TNBC 

Module 3: Current and Future Role of PARP Inhibitors for Patients with TNBC and 
a BRCA Mutation 

Module 4: Current and Future Management of PD-L1-Negative Metastatic TNBC



Additional Efficacy Endpoints from the Phase 3 
KEYNOTE-355 Study of Pembrolizumab plus 
Chemotherapy vs Placebo plus Chemotherapy as 
First-Line Therapy for Locally Recurrent Inoperable 
or Metastatic Triple-Negative Breast Cancer 

Rugo HS et al.
SABCS 2020;Abstract GS3-01.



• Co-primary endpoints were PFS and OS in the CPS ≥10, CPS ≥1, and ITT populations

• Metastatic or inop. locally advanced TNBC
• No prior therapy for advanced TNBC
• TFI ≥ 6 months from (neo)adjuvant chemo
• ECOG PS 0-1

Pembrolizumab + 
Chemotherapy

Placebo + 
Chemotherapy 

N = 847; no crossover permitted
RECIST v1.1 

PD or toxicity
R

2:1

Stratification factors:
• PD-L1 expression (CPS ≥1 vs CPS <1)
• Chemo on study (Taxane vs G/C)
• Prior treatment with same class chemo

KEYNOTE-355 study design

Cortes, et al. ASCO 2020

Pembrolizumab (anti-PD-1) plus chemotherapy in TNBC

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

Statistical design: Overall alpha controlled at one-sided 0.025, split among PFS (0.005),OS (0.018), and ORR (0.002); hierarchical testing PFS (CSP10>CP1>ITT)

Study Population:
• CPS≥10, 75%; CPS≥1, 38%; CPS <1, 25%
• Taxane, 45%; Gem/carboplatin, 55%
• Prior treatment with same class chemo, 22%
• De novo MBC, 30%; DFI 6-12, 21%; DFI >12, 49%

This presentation is the intellectual property of the presenter. Contact p.Schmid@qmul.ac.uk for permission to reprint and/or distribute
Courtesy of Professor Peter Schmid, MD, PhD
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for Progression

or Death
(95% CI)
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Gemcitabine-
Carboplatin 8.0 7.2 0.77
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On-study chemotherapy

Nab-Paclitaxel
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Subgroup
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Placebo + Chemo
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Pembro + Chemo

N
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180

44 9.6 3.6 0.33
(0.14 to 0.76)

PD-L1 CPS ≥10

KEYNOTE-355: Progression-Free Survival 
in Subgroups by On-Study Chemotherapy

Rugo H et al. SABCS 2020;Abstract GS3-01.
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84 9.4 3.8 0.46
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KEYNOTE-355: Progression-Free Survival 
in Subgroups by On-Study Chemotherapy

Rugo H et al. SABCS 2020;Abstract GS3-01.
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Data cutoff December 11, 2019.
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KEYNOTE-355: Response Rate in 
Subgroups by On-Study Chemotherapy

27.3%
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Rugo H et al. SABCS 2020;Abstract GS3-01.
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Genomic Profiling and Clinical Outcomes with 
First-Line Atezolizumab and Nab-Paclitaxel in 
Triple-Negative Breast Cancer: An Exploratory 
Analysis from the Phase 3 IMpassion130 Trial

Emens L et al.
SABCS 2020;Abstract PD14-05.



• Co-primary endpoints were PFS and OS in the ITT and PD-L1+ populations

Atezolizumab (anti-PD-L1) plus chemotherapy in TNBC

• Metastatic or inoperable locally advanced 
TNBC

• No prior therapy for advanced TNBC
‒ Prior (neo)adjuvant chemo allowed if 

TFI ≥ 12 months

• ECOG PS 0-1

Atezolizumab
+ nab-paclitaxel

Placebo
+ nab-paclitaxel

Double blind; no crossover permitted RECIST v1.1 
PD or toxicity

R
1:1

Stratification factors:
• Prior taxane use (yes vs no)
• Liver metastases (yes vs no)
• PD-L1 status on IC (positive [≥ 1%] vs negative [< 1%])

IMpassion130 study design

Schmid P, et al. ESMO 2018 (LBA1); Schmid P, et al NEJM 2018

This presentation is the intellectual property of the presenter. Contact p.Schmid@qmul.ac.uk for permission to reprint and/or distribute

Courtesy of Professor Peter Schmid, MD, PhD



Emens LA, et al. IMpassion130 biomarkers. SABCS 2018 (program #GS1-04);
Schmid P, et al. ESMO 2018 (LBA1); Schmid P, et al NEJM 2018

Time (months)
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S 
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)

5.6 mo
(5.4, 7.2)

5.6 mo
(5.5, 7.3)

7.5 mo
(6.7, 9.2)

5.0 mo
(3.8, 5.6)

Population PFS HR (95% CI)
P Value

Interaction Test
(treatment × PD-L1 IC) 

P Value

PD-L1 IC+ 0.62 (0.49, 0.78)
< 0.0001 0.0055

PD-L1 IC– 0.94 (0.78, 1.13)
0.5152

ITT 0.80 (0.69-0.92)
0.0025

Progression-free survival: PD-L1 predicts benefit with atezolizumab

Atezo + nab-P (PD-L1 IC+ n = 185)
Plac + nab-P (PD-L1 IC+ n = 184)
Atezo + nab-P (PD-L1 IC– n = 266)
Plac + nab-P (PD-L1 IC– n = 267)

This presentation is the intellectual property of the presenter. Contact p.Schmid@qmul.ac.uk for permission to reprint and/or distribute

Courtesy of Professor Peter Schmid, MD, PhD



Data cutoff, 14 April 2020. NE, not estimable. a P value not formally tested per hierarchical study design.

PD-L1 IC+ population

A + nP (n = 185) P + nP (n = 184)

OS events, n (%) 120 (65) 139 (76)
Stratified HR 
(95% CI) 0.67 (0.53, 0.86)a

17.9 mo
(13.6, 20.3)

25.4 mo
(19.6, 30.7)

3-year OS: 36%

Time (months)

O
ve

ra
ll 

su
rv

iv
al

3-year OS: 22%

Median OS (95% CI):

No. at risk 
(PD-L1+ population):

A + nP
P + nP

Overall survival: PD-L1 status predicts benefit with atezolizumab

Emens LA. ESMO 2020
This presentation is the intellectual property of the presenter. Contact p.Schmid@qmul.ac.uk for permission to reprint and/or distribute

Courtesy of Professor Peter Schmid, MD, PhD



Prof. P. Schmid, Barts Cancer Institute

Atezolizumab (anti-PD-L1) plus Paclitaxel in TNBC

• Metastatic or inoperable locally 
advanced TNBC with measurable disease

• No prior therapy for advanced TNBC
‒ Prior (neo)adjuvant chemo allowed if 

TFI ≥ 12 months

• ECOG PS 0-1

Atezolizumab
+ Paclitaxel

Placebo
+ Paclitaxel

Double blind; no crossover permitted

RECIST v1.1 
PD or toxicity

R
2:1

Stratification factors:
• Prior taxane use (yes vs no)
• Liver metastases (yes vs no)
• PD-L1 status on IC (≥ 1% vs < 1%)
• Geographical region

IMpassion131 study design

Miles D, et al. ESMO 2020

8–10 mg dexamethasone or equivalent for at 
least the first 2 infusions, cycles repeated q28d

R
2:1

8–10 mg dexamethasone or equivalent for at 
least the first 2 infusions, cycles repeated q28d

• Co-primary endpoints were PFS (investigator assessed) in the PD-L1+ and ITT populations

N = 651

Study Population:
• SP142≥1%, 45%
• Taxane, 49%
• De novo MBC, 30%

Courtesy of Professor Peter Schmid, MD, PhD



Prof. P. Schmid, Barts Cancer Institute

Events in 61% of patients (data cut-off: 15 Nov 2019)
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Log-rank p=0.20
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(95% CI 5.6–7.4)

5.7 
(95% CI 5.4–7.2)

Median duration of follow-up: 8.6 months (placebo + PAC) vs 9.0 months (atezolizumab + PAC). CI = confidence interval

Atezolizumab plus Paclitaxel: Progression-free Survival in PD-L1+

Miles D, et al. ESMO 2020

Courtesy of Professor Peter Schmid, MD, PhD



Prof. P. Schmid, Barts Cancer Institute

Placebo + PAC 
Atezolizumab + PAC
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(95% CI 17.1–28.3)

19.2 
(95% CI 16.8–22.5)

Median duration of follow-up: 14.5 months (placebo + PAC) vs 14.1 months (atezolizumab + PAC) in the ITT population

Atezolizumab plus Paclitaxel: Interim Survival Analysis
Updated interim OS analysis (data cut-off: 19 Aug 2020), events in 47% of the ITT population

Deaths in PD-L1+ 38 (38%) vs 82 (43%)

Courtesy of Professor Peter Schmid, MD, PhD



PD-L1 assessment: key variables to take into account

Tumor cells Immune cells

Type of cell to be considered 
- Only tumor cells (TC)
- Only immune cells (IC)
- Both (e.g. CPS)

Modality of the scoring calculation
– Enumeration of positive cells (CPS)
– Area occupied by positive ICs (SP142)

Cut-off value
– ≥1, ≥10, ≥20, >50 …..

Primary antibody clones
– SP142, SP263 and 22C3

This presentation is the intellectual property of the presenter. Contact bianchini.giampaolo@hsr.it for permission to reprint and/or distribute

Courtesy of Professor Peter Schmid, MD, PhD



Lenvatinib plus Pembrolizumab for Previously 
Treated, Advanced Triple-Negative Breast 
Cancer: Early Results from the Multicohort 
Phase 2 LEAP-005 Study

Chung HC et al.
SABCS 2020;Abstract PS12-07.



LEAP-005 Study Design

Chung HC et al. SABCS 2020;Abstract PS12-07.

30-day safety FU + 
survival status

Evaluation

Study Population
• Women aged ≥18 years
• Histologically/cytologically 

confirmed, advanced TNBC
• 1 or 2 prior lines of therapy
• Measurable disease per RECIST 

version 1.1
• ECOG PS 0-1
• Tissue for PD-L1 assessment

Pembrolizumab 200 mg
IV Q3W + lenvatinib

20 mg orally QD
N = 30

PD

SD, 
PR, CR

Pembrolizumab 
200 mg

IV Q3W + lenvatinib
20 mg orally QD

Up to 35 cycles or 
meeting DC



LEAP-005: Best Percentage Change from Baseline in Target 
Lesion Size

Chung HC et al. SABCS 2020;Abstract PS12-07.
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PD-L1 CPS ≥10
PD-L1 CPS <10

20% tumor growth

30% tumor growth

Includes patients with one or more evaluable post-baseline imaging assessment (n = 27).



LEAP-005: Treatment Duration and Response Evaluation

Chung HC et al. SABCS 2020;Abstract PS12-07.
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A 32-year-old woman who completed neoadjuvant FEC/T and 
postoperative radiation therapy 21 months ago for localized TNBC 
now presents with small-volume liver and nodal metastases: BRCA 
wild type, PD-L1 positive. What therapy would you recommend?

1. Chemotherapy
2. Atezolizumab/nab paclitaxel 
3. Atezolizumab/paclitaxel 
4. Pembrolizumab/nab paclitaxel 
5. Pembrolizumab/paclitaxel 
6. Pembrolizumab/gemcitabine/carboplatin 
7. Other 



A 32-year-old woman who completed neoadjuvant FEC/T and 
radiation therapy 21 months ago for localized TNBC now 
presents with liver and nodal metastases. Biomarker 
assessment reveals BRCA WT, PD-L1-positive disease. 
What therapy would you recommend?

Survey of 25 breast cancer clinical investigators

Pembrolizumab/gemcitabine/
carboplatin 

Atezolizumab/nab paclitaxel 
20

5



Case Presentation: A very anxious 50-year-old woman 
with metastatic triple-negative breast cancer 
– PD-L1 of 1%
• 2/2019: Diagnosed with ER/PR/HER2-negative, node-negative IDC
• Patient declines neoadjuvant therapy
• 3/2019: Genetic counseling unremarkable
• 5/2019: Left breast nipple sparing mastectomy + SLNB

- 6/2019: Adjuvant paclitaxel/carboplatin weekly x 12 à dose-dense AC x 4
- 7/2019 – 9/2019: Left chest wall RT

• 10/2020: Chest pain à Biopsy of right lung nodule: ER/PR/HER2-negative tumor compatible with mBC
- 12/2020: NGS: PD-L1: 1%, CT abdomen/pelvis: No evidence of metastatic disease

• 12/15/2020: Atezolizumab/nab-paclitaxel (Cycle 1, Day 1)
- 12/14/2020: Total bilirubin 0.7, ALP 141, AST 39, ALT 47
- 12/22/2020: Total bilirubin 0.6, ALP 332, AST 235, ALT 398 (Cycle 1, Day 8) 
- 12/29/2020: Total bilirubin 1.0, ALP 471, AST 288, ALT 492
- 1/05/2021: Total bilirubin 0.5, ALP 479, AST 88, ALT 254

Question
• What would you do next? Do I stop this regimen completely? Do I add some other chemotherapy 

to atezolizumab?

Atif Hussein, MD, MMM



Agenda

Module 1: Optimal Integration of Immune Checkpoint Inhibitors into the 
Management of Metastatic Triple-Negative Breast Cancer (TNBC)

Module 2: Novel Applications of Immune Checkpoint Inhibitors for Patients with 
Early TNBC 

Module 3: Current and Future Role of PARP Inhibitors for Patients with TNBC and 
a BRCA Mutation 

Module 4: Current and Future Management of PD-L1-Negative Metastatic TNBC



Immunologic Differences Between Primary and 
Metastatic Tumor Samples

Percent TIL counts in full 
sections and TMAs. 

PD-L1 + rates (≥1% 
stromal or tumor cells)

Change in PD-L1 status 
between the primary and 

metastatic cohorts.

Szekely, et al (Pusztai), Ann Oncol 2018 Courtesy of Hope S Rugo, MD



aMust consist of at least 2 separate tumor cores from the primary tumor. 
bCarboplatin dose was AUC 5 Q3W or AUC 1.5 QW.
cPaclitaxel dose was 80 mg/m2 QW.

dDoxorubicin dose was 60 mg/m2 Q3W.
eEpirubicin dose was 90 mg/m2 Q3W.
fCyclophosphamide dose was 600 mg/m2 Q3W. 

KEYNOTE-522 Study Design (NCT03036488) 

Stratification Factors:
• Nodal status (+ vs -)
• Tumor size (T1/T2 vs T3/T4)
• Carboplatin schedule (QW vs Q3W) 

Key Eligibility Criteria
• Age ≥18 years
• Newly diagnosed TNBC of 

either T1c N1-2 or T2-4 N0-2
• ECOG PS 0-1
• Tissue sample for PD-L1 

assessmenta

Neoadjuvant Treatment 1
(cycles 1-4; 12 weeks)

Neoadjuvant Treatment 2 
(cycles 5-8; 12 weeks)

Adjuvant Treatment
(cycles 1-9; 27 weeks) 

Carboplatinb + 
Paclitaxelc

Doxod/Epirubicine+ 
Cyclophosphamidef

Pembrolizumab 200 mg Q3W
84% PD-L1+ 

Pembrolizumab 200 mg Q3W

Placebo
81% PD-L1+ 

Placebo

R 
2:1

Neoadjuvant Phase Adjuvant Phase

Carboplatinb + 
Paclitaxelc

Doxod/Epirubicine + 
Cyclophosphamidef

S
U
R
G
E
R
Y

Neoadjuvant phase: starts from the first neoadjuvant treatment and ends after definitive surgery (post treatment included)
Adjuvant phase: starts from the first adjuvant treatment and includes radiation therapy as indicated (post treatment included)
PD-L1 + defined by CPS >1

Schmid et al, NEJM 2020

Primary endpoints: pCR and EFS

Courtesy of Hope S Rugo, MD



Event-Free Survival at IA2: 1st Interim Analysis
P value boundary for significance 0.000051 (HR<0.4)

aPrespecified P value boundary of 0.000051 not reached at this analysis (the first interim analysis of EFS). IA2: If pCR hypothesis successful at IA1, pCR will not be formally tested at IA2

HR (CI) analyzed based on a Cox regression model with treatment as a covariate stratified by randomization stratification factors. Data cutoff April 24, 2019; 24 mo after last pt enrolled

0 3 6 9 12 15 18 21 24 27
0
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Months

EF
S,

 %

No. at Risk
784 780 666 519 242376 073 2765
390 386 337 264 116186 035 1380

91.3%
85.3%

Events HR 
(95% CI)

Pembro + Chemo/Pembro 7.4% 0.63a

(0.43-0.93)Placebo + Chemo/Placebo 11.8%
Immune related AEs: 
• 14.1 vs 2.1% grade 3-5
Discontinuation of any drug: 
• 9.5 vs 2.6% 9% events with median FU 15.5 months

Courtesy of Hope S Rugo, MD



Patient-Reported Outcomes (PROs) from the Ph 3 
IMpassion031 Trial of Neoadjuvant (NA) 
Atezolizumab + Chemo in Early Triple-Negative 
Breast Cancer (eTNBC)

Mittendorf EA et al.
SABCS 2020;Abstract GS3-02.



IMpassion031: Randomized Phase III Trial

• 333 patients with TNBC, T>2cm
• Co-primary endpoints: pCR in ITT and PD-L1+ (SP142)

Placebo 
+ 

nab-paclitaxel
125 mg/m2 IV qw

Atezolizumab
840 mg IV q2w 

+ 
nab-paclitaxel

125 mg/m2 IV qw
R 1:1

12 weeks

S
U
R
G
E
R
Y

Atezolizumab
1200 mg IV q3w 

x 11 doses 

Placebo 
+

Doxorubicin
60 mg/m2 IV q2w

Cyclophosphamide 
600 mg/m2 IV q2w

Atezolizumab 
840 mg IV q2w 

+
Doxorubicin

60 mg/m2 IV q2w
Cyclophosphamide 
600 mg/m2 IV q2w

8 weeks pCR

Observationa

Survival 
follow-upa

Harbeck et al, ESMO 2020 and Mittendorf et al, Lancet 2020

45-47% PD-L1+
76% stage II; 23% stage III
Median FU ~20 months

Courtesy of Hope S Rugo, MD



Primary Endpoint: pCR

∆ 16.5% (5.9, 27.1)
P = 0.0044a

57.6%

41.1%

Atezolizumab-Chemo Placebo-Chemo

95/165 69/168

Subgroup Atezolizumab-Chemo Placebo-Chemo
pCR (%) n/n pCR (%) n/n Difference in pCR (95% CI) ∆ (%) 95% CI

Overall 57.6 95/165 41.1 69/168 16.5 5.9, 27.1
AJCC BC Stage

II 61.9 78/126 46.5 60/129 15.4 3.3, 27.5
III 44.7 17/38 23.1 9/39 21.7 1.1, 42.3

PD-L1 statusa

PD-L1-positive 68.8 53/77 49.3 37/75 19.5 4.2, 34.8
PD-L1-negative 47.7 42/88 34.4 32/93 13.3 −0.9, 27.5

Age group
< 40 years 58.8 20/34 35.7 15/42 23.1 1.1, 45.1
≥ 40 years 57.3 75/131 42.9 54/126 14.4 2.3, 26.5

Race
White 57.8 59/102 44.4 48/108 13.4 0, 26.8
Black 44.4 4/9 26.7 4/15 17.8 −21.7, 57.2
Asian 57.4 24/47 34.1 14/41 23.3 3.0, 43.6

ECOG PS
0 57.7 90/156 43.1 66/153 14.6 3.5, 25.6
1 62.5 5/8 21.4 3/14 41 1.2, 80.9

Regional lymph node
LN-negative 57.8 63/109 49 47/96 8.8 −4.8, 22.5
LN-positive 57.1 32/56 30.6 22/72 26.6 9.8, 43.4
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Placebo better Atezolizumab better
-30-20-10 0 10 20 30 40 50 60 70 80 90

DFS and OS too early 
AEs leading to discontinuation of any drug: 22.6 v 19.8%

AEs requiring corticosteroids: 12.8 v 9.6% 

Harbeck et al, ESMO 2020 and Mittendorf et al, Lancet 2020 Courtesy of Hope S Rugo, MD



Ongoing Phase III Trials with IO in TNBC
Neoadjuvant/adjuvant
• Atezolizumab

• NSABP B59/GeparDouze (n=1520)
• Pac/carbo     AC/EC

• EFS NeoTRIPaPDL1 (n=272) 
• EFS IMpassion031 (n=333)

• Pembrolizumab
• EFS KEYNOTE-522 (n=1174)
• NeoPACT (n=100)

• Docetaxel/carbo/pembro x 6

Adjuvant
• Atezolizumab

• IMpassion030 (n=2300)
• Pac     AC/EC

• Avelumab
• A-Brave (n=335)

• Adjuvant and post NAC high risk: 
avelumab alone 

• Pembrolizumab
• SWOG S1418/NRG-BR006 (n=1000)

• Post NAC: Pembro vs Obs x 1 yr

Courtesy of Hope S Rugo, MD



Regulatory and reimbursement issues aside, have you or would you 
attempt to access an anti-PD-1/PD-L1 antibody as part of 
neoadjuvant therapy for a 60-year-old patient with a 6-cm TNBC 
with 3 positive axillary nodes on biopsy (PD-L1 60%)?

1. I have
2. I haven’t but would for the right patient
3. I haven’t and would not



Have you or would you attempt to access an anti-PD-1/PD-L1 
antibody as part of neoadjuvant therapy off protocol for a 60-
year-old patient with TNBC with the following characteristics? 
Tumor size: 6 cm, Nodal status: 3 positive nodes, PD-L1: 60%

Survey of 25 breast cancer clinical investigators

I haven’t and 
would not

I have 9

6

I haven’t but would for 
the right patient 10



Regulatory and reimbursement issues aside, have you or 
would you attempt to access an anti-PD-1/PD-L1 antibody as 
part of neoadjuvant therapy off protocol for a 60-year-old 
patient with TNBC with the following characteristics? 
Tumor size: 6 cm, Nodal status: node-negative, PD-L1: 10%

Survey of 25 breast cancer clinical investigators

I haven’t and 
would not

I have 3

19

I haven’t but would for 
the right patient 3



Case Presentation: A 44-year-old woman with triple-
negative, node-positive breast cancer – PD-L1 CPS 8

• Right breast and axillary biopsies: 4.5-cm ER/PR/HER2-negative adenocarcinoma
• Imaging studies: No disease outside right breast and axilla
• PD-L1 CPS: 8

Questions
• What would you recommend as neoadjuvant treatment for this patient?
• After neoadjuvant pembrolizumab/carboplatin/paclitaxel, what type of adjuvant treatment 

would you give? 
• How do you incorporate treatment with capecitabine, based on the adjuvant data?
• How do you incorporate immune checkpoint inhibitor therapy after surgery?

Atif Hussein, MD, MMM



Agenda

Module 1: Optimal Integration of Immune Checkpoint Inhibitors into the 
Management of Metastatic Triple-Negative Breast Cancer (TNBC)

Module 2: Novel Applications of Immune Checkpoint Inhibitors for Patients 
with Early TNBC 

Module 3: Current and Future Role of PARP Inhibitors for Patients with TNBC 
and a BRCA Mutation 

Module 4: Current and Future Management of PD-L1-Negative Metastatic TNBC



TBCRC 048 Study:  A Phase II study of olaparib monotherapy in 
metastastic breast cancer patients with germline or somatic mutations 
in homologous recombination (HR) pathway genes (Olaparib Expanded) 
(Nadine Tung, PI)

Hypothesis: Olaparib will have an overall response rate ≥ 20% in breast cancer patients with a 
germline or somatic mutation in DNA damage response (DDR) pathway genes associated with HR 
other than BRCA1/2 or with a somatic BRCA1/2 mutation.

• Primary Aim: ORR (CR + PR by RECIST 1.1)
• Secondary Aim: CBR (CR + PR + SD ≥ 18 weeks), Duration of Response, Progression-Free Survival, 

Toxicity.

Eligibility:  Measurable metastatic disease; no prior PARPi; No more than 2 prior chemotherapy 
regimens; Not platinum refractory.

Tung, Journal of Clinical Oncology, Oct 29, 2020 https://dx.doi.org/10.1200/jco.20.02151Courtesy of P Kelly Marcom, MD

https://dx.doi.org/10.1200/jco.20.02151


Tung NM et al. ASCO 2020;Abstract 1002.

TBCRC 048 Trial Schema: Olaparib Expanded

Courtesy of P Kelly Marcom, MD



TBCRC 048 Trial Germline Cohort: Best 
Response and DOR

Tung NM et al. ASCO 2020;Abstract 1002. Courtesy of P Kelly Marcom, MD



TBCRC 048 Trial Somatic Cohort: Best 
Response and DOR

Tung NM et al. ASCO 2020;Abstract 1002. Courtesy of P Kelly Marcom, MD



Dent R et al. SABCS 2020;Education Session ES4.



PARPi (Neo) Adjuvant Trials
Preoperative Talazoparib Study: 
Single Agent for 6 months gBRCA+

pCR
53%

OlympiA: Adjuvant Olaparib gBRCA+/HER2-
(NSABP B55/BIG 6-13)

Estimated primary completion date:  November 18, 2020

Courtesy of P Kelly Marcom, MD



KEYLYNK-009: A Phase 2/3, Open-Label, Randomized 
Study of Pembrolizumab plus Olaparib vs 
Pembrolizumab plus Chemotherapy After Induction 
with First-Line Pembrolizumab plus Chemotherapy in 
Patients with Locally Recurrent Inoperable or 
Metastatic Triple-Negative Breast Cancer (TNBC)

Rugo H et al.
SABCS 2020;Abstract OT-30-01.



New Approaches: Durvalumab/Olaparib in I-SPY 2
• Rationale for combining PARPi/checkpoint inhibitor

• Impaired nucleotide and base excision repair increase mutation and 
neoantigen load1

• DNA fragments activate intracellular STING (Stimulator of Interferon Genes) pathway
• PARP inhibition upregulates PD-L1 expression in breast cell lines

Pusztai et al, AACR 2020 1Lancet Oncology. 2019 Mar 1;20(3):e175-86
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Other Arms

12 weeks 8-12 weeks

Paclitaxel

Paclitaxel + Durvalumab/Olaparib
Adaptive

Randomization

Experimental Arm
Paclitaxel 80 mg/m2 every wk x 12

Durvalumab 1500 mg every 4 wks x 3
Olaparib 100 mg twice daily wks 1-11

Control Arm
Paclitaxel 80 mg/m2 every wk x 12 

Doxorubicin
60 mg/m2  

Cyclophosphamide
600 mg/m2 

X 4

Courtesy of Hope S Rugo, MD



Novel Combinations: PARPi and Immune Checkpoints

• RATIONALE:  PARPi activates intratumoral STING/c-GAS pathway 
causing CD8+ T-cell recruitment. IC might act synergistically with this 
activation.(Pantelidou, Cancer Discovery, 9: 722, 2019)

Trial BRCA1/2 Status Drugs Eligibility Cohort Size
Overall 

Response Rate

TOPACIO Any BRCA or 
PD-L1 status

Niraparib
Pembrolizumab

≤ 2 chemo 55 21%

MEDIOLA gBRCA Olaparib
Durvalumab

≤ 2 chemo 30 63%

Courtesy of P Kelly Marcom, MD



TOPACIO: Best Overall Response

Vinayak, JAMA Oncol. 2019;5(8):1132-1140Courtesy of P Kelly Marcom, MD



MEDIOLA Trial

Domchek, Lancet Oncol 2020; 21: 1155–64Courtesy of P Kelly Marcom, MD



Efficacy of Combined CDK4/6 Inhibitor and PARP 
Inhibitor in the Treatment of BRCA1 Mutant Triple 
Negative Breast Cancer

Zhu X et al.
SABCS 2020;Abstract PS4-39.



A 41-year-old woman with a gBRCA mutation who completed 
neoadjuvant AC/docetaxel and postoperative radiation therapy 21 
months ago for localized TNBC now presents with liver, lung and 
nodal metastases. What therapy would you recommend if the tumor 
is PD-L1-positive?
1. Olaparib
2. Talazoparib
3. Olaparib or talazoparib — coin flip
4. Atezolizumab/nab paclitaxel
5. Pembrolizumab/chemotherapy
6. Chemotherapy
7. Chemotherapy followed by maintenance PARP inhibitor
8. Other 



A 41-year-old woman with a gBRCA mutation who completed neoadjuvant 
AC/docetaxel and postoperative radiation therapy 21 months ago for 
localized TNBC now presents with liver, lung and nodal metastases. What 
therapy would you recommend if the tumor is PD-L1-positive?

Survey of 25 breast cancer clinical investigators

Pembrolizumab/gemcitabine/
carboplatin

Platinum-containing 
chemotherapy regimen 

Atezolizumab/nab paclitaxel

Olaparib or talazoparib —
coin flip

Talazoparib

16

6

1

1

1



The patient in the previous scenario receives first-line 
atezolizumab/nab paclitaxel but experiences disease 
progression after 29 months. What would you recommend 
next?
1. Olaparib
2. Talazoparib
3. Olaparib or talazoparib — coin flip
4. Nonplatinum chemotherapy 
5. Platinum-containing chemotherapy 
6. Chemotherapy followed by maintenance PARP inhibitor
7. Chemotherapy combined with a PARP inhibitor
8. Other 



The patient in the previous scenario receives first-line 
atezolizumab/nab paclitaxel but experiences disease 
progression after 29 months. What would you recommend 
next?

Olaparib

Talazoparib

Olaparib or talazoparib — coin flip

Platinum-containing 
chemotherapy regimen

13

7

4

1

Survey of 25 breast cancer clinical investigators



What would be your preferred treatment approach for a 60-year-
old patient with a BRCA germline mutation and de novo 
metastatic TNBC that is PD-L1-negative?

1. Olaparib
2. Talazoparib
3. Olaparib or talazoparib — coin flip 
4. Nonplatinum chemotherapy 
5. Platinum-containing chemotherapy
6. Chemotherapy followed by maintenance PARP inhibitor
7. Chemotherapy combined with a PARP inhibitor
8. Other 



What would be your preferred treatment approach for a 
60-year-old patient with a BRCA germline mutation and 
de novo metastatic TNBC that is PD-L1-negative?

Survey of 25 breast cancer clinical investigators

Chemotherapy followed by 
maintenance with a PARP inhibitor

Olaparib

Olaparib or talazoparib — coin flip

Platinum-containing 
chemotherapy regimen

Talazoparib

11

5

4

3

1

Nonplatinum chemotherapy 
regimen 1



Regulatory and reimbursement issues aside, have you or 
would you attempt to access a PARP inhibitor for a patient 
with metastatic TNBC and a germline PALB2 mutation?

1. I have
2. I haven’t but would for the right patient
3. I haven’t and would not



Regulatory and reimbursement issues aside, have you 
attempted or would you attempt to access a PARP inhibitor 
for a patient with metastatic TNBC and a germline PALB2 
mutation?

Survey of 25 breast cancer clinical investigators

I have 11

I haven’t but would for 
the right patient 14



Regulatory and reimbursement issues aside, have you or 
would you attempt to access a PARP inhibitor for a patient 
with metastatic TNBC and a germline ATM mutation?

1. I have
2. I haven’t but would for the right patient
3. I haven’t and would not



Regulatory and reimbursement issues aside, have you 
attempted or would you attempt to access a PARP inhibitor for 
a patient with metastatic TNBC and a germline ATM mutation? 

Survey of 25 breast cancer clinical investigators

I haven’t and 
would not

I have 4

19

I haven’t but would for 
the right patient 2



Regulatory and reimbursement issues aside, have you 
attempted or would you attempt to access a PARP inhibitor for 
a patient with metastatic TNBC and a somatic BRCA mutation? 

Survey of 25 breast cancer clinical investigators

I have 14

I haven’t but would for 
the right patient 11



Case Presentation: A 54-year-old woman with 
metastatic triple-negative breast cancer – gBRCA1m, 
PD-L1 of 2%
• Diagnosed with 3-cm ER/PR/HER2-negative IDC of left breast

• CT/PET/CT guided biopsy: Hepatic metastatic triple-negative adenocarcinoma

• PD-L1: 2%

• Deleterious germline BRCA1 mutation

• Olaparib 300 mg BID, with mild nausea treated with ondansetron

- After 3 months: 40% reduction in breast mass and hepatic lesions
- Baseline Hgb: 11.9 à 9.8 à 10.8 g/dL and currently stable

Questions
• How do you incorporate PARP inhibitors in the treatment of triple-negative breast cancer? What line 

would you use a PARP inhibitor?
• What do we know about chemotherapy after a PARP inhibitor?

Atif Hussein, MD, MMM



Agenda

Module 1: Optimal Integration of Immune Checkpoint Inhibitors into the 
Management of Metastatic Triple-Negative Breast Cancer (TNBC)

Module 2: Novel Applications of Immune Checkpoint Inhibitors for Patients with 
Early TNBC 

Module 3: Current and Future Role of PARP Inhibitors for Patients with TNBC and 
a BRCA Mutation 

Module 4: Current and Future Management of PD-L1-Negative Metastatic TNBC



Study 301: 
eribulin vs capecitabine

2L MBC  

Kaufman PA et al. J Clin Oncol 2015Courtesy of Joyce O’Shaughnessy, MD



Time (months)

TPC (n=254)
Eribulin (n=508) 54.5%

1-year survival

42.8%

EMBRACE: OS (ITT Population)
Eribulin vs Treatment of Physician’s Choice

0.0

0.2

0.4

0.6

0.8

1.0
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Eribulin
Median 13.2 months

TPC
Median 10.6 months

HR* 0.81 (95% CI 0.68, 0.96)
Nominal p value=0.014

28 30 32 34

Cortes J, et al. Lancet 2011;377:914-923. Courtesy of Joyce O’Shaughnessy, MD



Phase II Trial Sacituzumab Govitecan

Median DoR 7.6 mos
Med PFS 5.5 mos

Met TNBC 3/4/5th-line Phase II 

Bardia A et al. SABCS 2017
> 90% TNBCs express Trop-2

Courtesy of Joyce O’Shaughnessy, MD



Biomarker Evaluation in the Phase 3 ASCENT Study of 
Sacituzumab Govitecan versus Chemotherapy in 
Patients with Metastatic Triple-Negative Breast Cancer

Hurvitz SA et al.
SABCS 2020;Abstract GS3-06.



ASCENT (Phase III): Sacituzumab Govitecan (SG) vs Treatment of Physician´s
Choice (TPC) in pretreated mTNBC (N=529) – Study Design

Bardia A, et al. ESMO 2020 (LBA17) Courtesy of Joyce O’Shaughnessy, MD



San Antonio Breast Cancer Symposium®, December 8-12, 2020

This presentation is the intellectual property of the author/presenter. Contact them at shurvitz@mednet.ucla.edu for permission to reprint and/or distribute.

Overall Survival by Trop-2 Expression

137
Assessed in brain metastases-negative population. Trop-2 expression determined in archival samples by validated immunohistochemistry assay and H-scoring.
H-score, histochemical-score; OS, overall survival; SG, sacituzumab govitecan; TPC, treatment of physician’s choice; Trop-2, trophoblast cell surface antigen-2. 

Trop-2 High | H-score: 200-300 Trop-2 Medium | H-score: 100-200 Trop-2 Low | H-score: <100
SG (n=85) TPC (n=72) SG (n=39) TPC (n=35) SG (n=27) TPC (n=32)

Median OS—mo (95% CI) 14.2 (11.3-17.5) 6.9 (5.3-8.9) 14.9 (6.9-NE) 6.9 (4.6-10.1) 9.3 (7.5-17.8) 7.6 (5.0-9.6)

Events/Censored
SG – Trop-2 High 53/32
SG – Trop-2 Medium 22/17
SG – Trop-2 Low 20/7
TPC – Trop-2 High 64/8
TPC – Trop-2 Medium 23/12
TPC – Trop-2 Low 25/7

Courtesy of Joyce O’Shaughnessy, MD



Novel Targets in Triple Negative Breast Cancer 

Courtesy of Joyce O’Shaughnessy, MD



Double-Blind Placebo (PBO)-Controlled Randomized 
Phase III Trial Evaluating First-Line Ipatasertib (IPAT) 
Combined with Paclitaxel (PAC) for PIK3CA/AKT1/PTEN-
Altered Locally Advanced Unresectable or Metastatic 
Triple-Negative Breast Cancer (aTNBC): Primary Results 
from IPATunity130 Cohort A

Dent R et al.
SABCS 2020;Abstract GS3-04.



What treatment would you recommend next for a 60-year-old 
woman with metastatic TNBC (BRCA wild-type, PD-L1-positive) 
who experiences disease progression after 7 months of first-line 
atezolizumab/nab paclitaxel?
1. Gemcitabine
2. Capecitabine
3. Vinorelbine
4. Eribulin
5. Sacituzumab govitecan
6. Platinum-based chemotherapy
7. Other chemotherapy
8. Other



What treatment would you recommend next for a 60-year-old 
woman with metastatic TNBC (BRCA WT, PD-L1-positive) who 
experiences disease progression after 7 months of first-line 
atezolizumab/nab paclitaxel? 

Survey of 25 breast cancer clinical investigators

Platinum-based chemotherapy

Capecitabine

Sacituzumab govitecan

Gemcitabine

Eribulin

9

8

4

3
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Year in Review: Clinical Investigators Provide 
Perspectives on the Most Relevant New 

Publications, Data Sets and Advances in Oncology 
Gynecologic Cancers
Tuesday, January 12, 2021

5:00 PM – 6:00 PM ET

Robert L Coleman, MD
Richard T Penson, MD, MRCP

Moderator
Neil Love, MD

Faculty 



Thank you for joining us!

CME credit information will be emailed 
to each participant within 3 business days.


