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Response to single agent anti-PD-L1/PD-1

Schmid P, et al. AACR 2017; Adams S, et al. ASCO 2017
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KEYNOTE 086: Response Rate by Line of Therapy 
and sTILs with pembrolizumab monotherapy

sTIL level

n

Responders

Ongoing 
responses

6.4%
1.9%

Subsequent Line

≥5%

94

<5%

53

6 1

3 1

Combined Cohorts

12.6%

1.7%

≥5%

135

<5%

58

17 1

10 1

Frontline

39.1%

8.7%
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%
23

<17.5%

23

9 2

5 2

Loi et al. ESMO 2017



Atezolizumab and Pembrolizumab
Monotherapy: Durable Responses

Atezolizumab Pembrolizumab

Adams et al, Ann Onc 2018; Emens et al, Jama Onc 2018

N=81
Median OS: 19.2 mo

N=96
Median OS: 9.3 mo



Combining Checkpoint Inhibitors with Chemotherapy

Emens et al, Cancer Imm Res 2015





Atezolizumab + Nab paclitaxel

 Immune checkpoint inhibition may be augmented by 
neoantigen elaboration by chemotherapy (or RT). 
 Nab paclitaxel avoids steroids of other taxanes

 Phase Ib mTNBC
< 3 prior lines

Atezolizumab (800 iv q2wk)
+  

nab paclitaxel (125 iv 3 wks of 4)

Serial biopsies (n=24): 
- pre-Rx
- C1 (no atezo)
- C2 (+ atezo)

Adams et al, ASCO 2016



Phase Ib Atezolizumab + Nab paclitaxel

TIL association with RR

Adams et al, ASCO 2016







I M P A S S I O N 1 3 0 :  P D L 1 +  C O H O R T

Schmid P et al. NEJM 2018



IMpassion 130: Overall 
Survival Update

• Second interim OS analysis with median followup 18 mos with 60% of OS 
events

• Median OS ITT: 21 mos nP/atezo vs 18.7 mos nP/placebo
– HR 0.86 (0.72, 1.02) p= 0.078

• PD-L1+ Median OS: 25 mos nP/atezo vs 18 mos nP/placebo 
– HR 0.71 (0.54, 0.93)   2-year OS 51% nP/atezo  vs  37% nP/placebo

• Safety nP/atezo/nP/placebo: Steroid use 14%/6%; hypothyroid 18%/5%; 
hyperthyroid 5%/1%; pneumonitis 4%/<1%

• Clinically meaningful improvement in OS in PD-L1+ population with 
atezolizumab and no new safety signals/concerns

Schmid P et al. ASCO 2019 Abst 1003
Schneeweiss A et al. ASCO 2019 Abst 1068



PD-L1 expression in metastatic TBNC

PD-L1 
IC+
41%

PD-L1 TC+
9%

34% 7% 2%

Emens LA, et al. IMpassion130 biomarkers. SABCS 2018 (program #GS1-04); Rugo, ESMO 2019

Prevalence of PD-L1 IC subgroups 
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Different PD-L1 assays provide substantially different results.

PD-L1 expression with SP142 Assay
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infiltrating 

immune cells



Population PFS OS

SP142
IC ≥ 1%: 46%

(285/614)

22C3
CPS ≥ 1: 81%

(497/614)

SP263
IC ≥ 1%: 75%

(460/614)

Median OS, mo HR  
(95% CI)A + nPP + nP ∆ 

27.3 17.9 9.4
0.74 (0.54, 

1.01)

Median PFS, mo
HR  

(95% CI)
A + 
nP

P + 
nP ∆ 

8.3 4.1 4.2
0.60 (0.47, 

0.78)

HR adjusted for prior taxanes, presence of liver metastases, age and ECOG PS.

7.5 5.4 2.1
0.68 (0.56, 

0.82)

Atezolizumab + nab-
paclitaxel
Placebo + nab-paclitaxel

7.5 5.3 2.2
0.64 (0.53, 

0.79)

21.6 19.2 2.4
0.78 (0.62, 

0.99)

22.0 18.7 3.3
0.75 (0.59, 

0.96)
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PFS and OS by different PDL1-Assay: SP142, 22C3 and SP263

Rugo, et al ESMO 2019



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

Pembrolizumab versus chemotherapy in 2L/3L TNBC

• Metastatic TNBC
• 1 or 2 prior systemic treatments 

for mTNBC
• Prior anthracycline and/or a 

taxane
• ECOG PS 0-1

Pembrolizumab
200 mg Q3W

Chemotherapy 
of Investigator choice 

(Capecitabine, Eribulin, 
Gemcitabine or 

Vinorelbine)

N = 600; no crossover permitted
RECIST 

v1.1 PD or 
toxicity

R
1:1

Stratification factors:
• PD-L1 tumor status (positive vs negative)
• Prior neoadjuvant/adjuvant therapy vs 

de novo metastatic disease at diagnosis

KEYNOTE 119 study design

Cortes, et al. ESMO 2019



PD-L1 Expression Analysis: Combined Positive 
Score (CPS; 22C3)

 PD-L1 IHC 22C3 pharmDx (Agilent Technologies)
 Positive PD-L1 expression: CPS ≥10 and CPS ≥1 

# PD-L1–staining cells 
(tumor cells, lymphocytes, 

macrophages)
Total # viable tumor cellsCPS = × 100

1. Balar AV et al. Presented at ESMO 2016; Oct 7-11, 2016; Copenhagen, Denmark. Abstr. LBA32-PR; 2. Cortes, ESMO 2019.
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HR 
(95% CI) P

77.1
%

0.78
(0.57-
1.06)

0.0
57

88.8
%

Even
ts

HR 
(95% 
CI) P

84.2
%

0.86
(0.69-
1.06)

0.073

90.6
%

Events HR (95% 
CI)

85.3% 0.97
(0.82-
1.15)88.1%

Events HR (95% 
CI)

70.2% 0.58 
(0.38-
0.88)92.3%

OS in the ITT, CPS ≥1 and CPS ≥10 populations were primary endpoints; OS in the CPS ≥20 population was an exploratory endpoint. 

ITT CPS ≥1

CPS ≥10 CPS ≥20
Median (95% CI)
12.7 mo (9.9-16.3)
11.6 mo (8.3-13.7)

Median (95% CI)
10.7 mo (9.3-12.5)
10.2 mo (7.9-12.6)

Median (95% CI)
14.9 mo (10.7-19.8)
12.5 mo (7.3-15.4)

Median (95% CI)
9.9 mo (8.3-11.4)
10.8 mo (9.1-12.6)

Cortes, et al. ESMO 2019
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Can targeted agents improve response?

Presented By Justin Balko at 2019 ASCO Annual Meeting



Can targeted agents improve response?

Presented By Justin Balko at 2019 ASCO Annual Meeting Brufsky et. al. 
ASCO 2019



Phase II COLET Study: Atezolizumab + Cobimetinib + Paclitaxel/nab-paclitaxel 

Presented By Justin Balko at 2019 ASCO Annual Meeting



PD-L1 IC status in COLET

Presented By Justin Balko at 2019 ASCO Annual Meeting

6 months PFS 55% vs 20% in PDL1+ vs PDL-1-
(65% had received neo/adjuvant therapy

N=63



MEKi versus AKTi: Phase Ib of ipatasertib, atezo and P/nab-P

Presented By Justin Balko at 2019 ASCO Annual Meeting



Are high TMB patients better responders to ICI?

Presented By Justin Balko at 2019 ASCO Annual Meeting



Pembrolizumab in Patients with Metastatic Breast Cancer with reported High TMB (TAPUR)



Study Design

2
5Sara M. Tolaney, MD, MPH

Key eligibility criteria

• Metastatic breast cancer

• HR + (ER and/or PR >1%, HER2-negative)

• Measurable or evaluable disease

• At least 2 prior lines of hormonal therapy 
(adjuvant plus metastatic setting) or 
appropriate candidates for chemotherapy

• 0-2 prior lines of chemotherapy for advanced 
disease

• No prior eribulin or PD-1/PD-L1 inhibitor 
therapy

• Archival tumor tissue required (or biopsy)*

• ECOG PS 0-2

Eribulin + 
Pembrolizumab

Pembrolizumab 200 mg IV 

‒ On day 1 of 21-day cycle

+ Eribulin 1.4 mg/m2 IV

‒ On days 1, 8 of 21-day 
cycle

Eribulin:
Eribulin 1.4 mg/m2 IV

‒ On days 1, 8 of 21-day 
cycle

R
1:1

Pembrolizumab:
Pembrolizumab 200 mg 

IV 

‒ On day 1 of 21-day 
cycle

Biopsy at time of 
progression

N=88

*Serial blood collected for ctDNA and PBMCs and stool collected for microbiome analyses NCT03051659

Restaging scans obtained every 9 weeks
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Stratified 
HR=0.8

(95% CI: 0.5, 
1.3)

p=0.33

E+P
(N = 44)

E
(N = 44)

PFS 
events, n

39 39

Median 
PFS
(95% CI)

4.1 
(3.5,6.2)

4.2 
(3.7,6.1)

Sara M. Tolaney, MD, MPH
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Subgroup

Overall

Age
   < 58
   >= 58

Baseline Liver Mets
   Yes

PD-L1 status
   PDL1+
   PDL1-

Lines of chemotherapy 
for metastatic disease
   0
   1-2

ECOG
   0
   1-2

Tumor Mutational Burden
   <= 6
   > 6
   >10

ANC/ALC
   <= 4
   > 4

TILS
   0 - 10
   > 10

No. of Patients

88

44
44

63

24
41

34
54

71
17

24
28
7

42
46

49
11

Harzard Ratio (95% CI)

0.8 (0.5,1.3)

1.2 (0.7,2.3)
0.6 (0.3,1.1)

0.9 (0.5,1.5)

0.8 (0.3,2)
1.1 (0.6,2.1)

0.9 (0.4,1.8)
0.9 (0.5,1.6)

0.9 (0.6,1.5)
0.7 (0.2,2.1)

1.1 (0.5,2.5)
0.9 (0.4,2.1)
0.1 (0,1.5)

1 (0.5,1.8)
0.6 (0.3,1.2)

0.9 (0.5,1.5)
1 (0.3,3.5)

0 0.5 1 1.5 2 2.5 3 3.5

Favors Eribulin+ Pembro Favors Eribulin

Sara M. Tolaney, MD, MPH

PFS subgroup analysis: ITT population



Ozaki Y, et al. SABCS 2019, PD1-03



Ozaki Y, et al. SABCS 2019, PD1-03

NEWBEAT TRIAL
Best percentage change in tumor size from baseline (N=56) 

Central Assessment

ORR: 70% 
(95% CI: 

55.9-81.2)



Ozaki Y, et al. SABCS 2019, PD1-03

NEWBEAT TRIAL
Kaplan Meier curves for PFS and OS (investigator 

assessment)



SAFIR-02 BREAST : Study Design

Metastatic 
breast cancer 

or locally 
advanced 

disease

HER-2 negative

Resistant to 
endocrine 

therapy if ER
1st line or 2d

chemotherapy

n=1462 patients

Frozen or FFPE or 
ctDNA sample

(collected before C3 
chemotherapy)

NGS
CGH 
array

Targeted
therapy

matched to 
genomics

R 2:1

YES

1ry objective
N=240

Ongoing

Maintenance chemo
without switch

NO
Durvalumab

R 2:1

Maintenance chemo

without switch

2ry objective
N=199

SABCS 2019:
GS3-02

00
OR/SD after 6-8 CT 
cycles 
(or 4 cycles if stopped for 
tox)

Targetable
molecular

alteration ? 

OS 21 mo Vs 14 mo in TNBC (n=82)

HR 0.54; P=0.037



Neoadjuvant/Adjuvant Clinical 
Trials



GeparNeuvo: Neoadjuvant
Durvalumab

Biops
y 1

Biopsy 2 Biopsy 3

Loibl et al, ASCO 2018; Loibl et al, Ann Onc 2019

pCR rates:
Window cohort (61 
vs 41.4%)
Stage > IIa (55.5 vs 
38.6%)



Neoadjuvant Pembrolizumab: Efficacy Results from 
the I-SPY2 Adaptively Randomized Platform Trial

Current I-SPY2 Immunotherapy Arms:
• Pembolizumab/Paclitaxel-> Pembrolizumab (no AC): SABCS 2019 (P3-09-

12)  
• Olaparib/Durvalumab/Paclitaxel->AC
• SD-101/Pembrolizumab/Paclitaxel->AC

Nanda et al, ASCO 2017



Neoadjuvant Pembrolizumab: Immune-related Adverse Events 
from the I-SPY2 Adaptively Randomized Platform Trial

Adrenal insufficiency 
• 5/6 presented >10 wks after last pembro dose
• 1/6 presented during pembro (5 wks after 1st pembro dose)
• Rates of primary/secondary AI across studies are 0.8% and 0.6% 



Primary Endpoints: 
• pCR
• EFS

Secondary Endpoints: 
• OS 
• pCR/EFS/OS in PD-

L1+
• Safety

Exploratory Endpoints:
• RCB
• EFS by pCR
• EFS/pCR by TILs

SABCS 2019 (GS3-03)
• RCB 
• EFS updates 
• pCR in subgroups













AI (primary + secondary) = 4.5 %
(8.7% in I-SPY2)



Tumour & Blood 
Banked for
Correlative 

Studies 

HER-2 
negative, 
ER and 
PgR
negative
early high-
risk 
(T1cN1; 
T2N1; T3N0) 
or locally 
advanced 
unilateral
breast 
cancer

Design of the NeoTRIP trial (GS3-04)

Primary endpoint: EFS (5 years)
Secondary endpoint: pCR, tolerability

San Antonio Breast Cancer Symposium®, December 10-14, 2019
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Carboplatin + nab-paclitaxel
weekly for 2 wks every 3
for 8 cycles

Carboplatin + nab-paclitaxel
weekly for 2 wks every 3
for 8 cycles
+ Atezolizumab day 1 every 3 
wks for 8 cycles

R

AC/EC/FEC
for 4 cycles

AC/EC/FEC
for 4 cycles

S

S



pCR rate and PD-L1 expression

San Antonio Breast Cancer Symposium®, 
December 10-14, 2019

Overall PD-L1 positive          PD-L1 negative

43.5%
48.0%51.9% 32.3%
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Post NAC residual disease: SWOG 1418

45



IMpassion030: Phase III randomized, open label 
adjuvant TNBC trial (Alliance/BIG)



Adapted from Blank CU, et al. Science 2016;352:658-660; Presented by Peters S. et al. AACR 2017

Candidate Biomarkers for Immunotherapy



Summary
• Monotherapy responses in mTNBC are modest

– Line of therapy, PD-L1, TILs

• Atezolizumab + nab-paclitaxel approved for PD-L1+ 
advanced TNBC
– VENTANA SP142, immune cells

• Trials with non-taxane backbones appear promising
– Induction, maintenance

• Combination of checkpoint blockade and targeted 
therapies for mTNBC look promising; phase III trials 
planned/ongoing

• Addition of pembrolizumab to NACT in TNBC significantly 
improves pCR rates but with immune-related toxicities
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MOC Question

• In Impassion-130, 41% of the patients were 
found to be PDL-1 positive by which of the 
following antibodies?

• 1. 22C3
• 2. SP142
• 3. SP263
• 4. PDL123
• 5. None of the above


