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The current clinical 
data of IO in



 Triple negative = ER negative, PgR negative, HER2 negative

 accounts for 10% - 17% of all BC

 Significantly more aggressive than other subtype of tumors

 Majority G 3 tumors

Boyle P. Ann Oncol. 2012;23(suppl 6):vi7-vi12.

Anders CK, et al. Clin Breast Cancer. 2009;9(suppl 2):S73-S81.

All Breast ca

ER+ 

65-75%

Her 2+ 
20-25

TNBC 
15%



 Relapse pattern[1]

▪ Short disease-free interval

▪ Increase in visceral mets
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1. Lin NU, et al. Cancer. 2008;113:2638-2645. 2. Liedtke C, et al. J Clin Oncol. 2008;26:1275-1281. 3. Dent R, et al. Clin Cancer Res. 2007;13:4429-4434.

Rate of 
Recurrence[2] n Bone, %

Soft 
Tissue, %

Viscera, %

TNBC 79 13 13 74

ER+ 123 39 7 54

HER2+ 78 7 12 81

Distant Recurrence Following 

Surgery[3]
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Basal like / triple negative often 
responsive

If pCR achieved correlate with 
good outcome

Nonresponsive = poor outcome



Delaloge, et al. ASCO 2017 (Abstract) 1078

BC subtype 2008 2009 2010 2011 2012 2013

HR+ HER2-
(n=9908)

43.7
(40.2–46.6)

42
(38.9–44.6)

40.9
(38.0–43.4)

42
(39.3–45)

44.5
(41.8–47.3)

40.3
(37.8–NR)

HER2 +++
(n=2861)

38.67
(33.6–44.6)

42.3
(38.3–50.8)

40.1
(35.2–45.6)

42.38
(36.5–49.8)

51.1
(46.5–NR)

Median not 
reached

HR− HER2-
(n=2317)

15.1
(12.7–16.4)

15.1
(13.0–17.4)

14.7
(13.2–17.0)

14.0
(11.4–15.9)

13.9
(11.4–15.9)

14.1
(12.5–15.5)
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• Neoadjuvant pembrolizumab + chemotherapy showed 
manageable safety and  antitumor activity in early
TNBC5,6

• Pembrolizumab plus chemotherapy was granted 
Breakthrough Therapy  Designation by the US FDA for the 
neoadjuvant treatment of patients with high-risk,  early-stage 
TNBC based on data from KEYNOTE-1735 and I-SPY26



• Patients with TNBC who achieve pCR after neoadjuvant chemotherapy have  

sustained clinical benefit1,2

• Taxane- and anthracycline-based neoadjuvant regimens produce pCR rates of

~40%3; addition of platinum increases pCR rates to ~50-55%4-7

• Meta-analysis of individual patient data showed a strong association of pCR  

after neoadjuvant chemotherapy with improved long-term EFS (HR 0.24) and  

OS (HR 0.16) benefit8

• Regulatory guidance supports pCR as an endpoint for accelerated approval of  

neoadjuvant treatment in early TNBC with long-term confirmatory EFS9,10

• Novel drugs and drug combinations that increase pCR rates and improve  

long-term EFS are needed

1. Cortazar P et al. Lancet 2014;384:164-72.

2. Huang M et al. Poster. ESMO Breast Cancer; May 2-4, 2019; Berlin, Germany.

3. Loibl S et al. Ann Oncol 2019;30:1279-88.

4. von Minckwitz G et al. Lancet Oncol 2014;15:747-56.

5. Sikov WM et al. J Clin Oncol 2015;33:13-21.

6. Petrelli F et al. Breast Cancer Res Treat 2014;14:223-32.

7. Loibl S et al. Lancet Oncol 2018;19:497-509.

8. Spring LM et al. Cancer Research 2019;79:Abstract GS2-03.

9. Food and Drug Administration (CDER). Silver Spring (MD): U.S. DHHS;

2014.

10. European Medicines Agency; 2014.



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.

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/Epirubici

ne+  

Cyclophosphami

def

Pembrolizumab 200 mg

Q3W

Pembrolizumab 200 mg

Q3W

Placeb

o

R  

2:1

Neoadjuvant Phase
Adjuvant Phase

Carboplatin
b +  

Paclitaxel
c

Doxod/Epirubicine +  

Cyclophosphamidef

S

U

R

G

E

R

Y

Placebo

Stratification Factors:

• Nodal status (+ vs -)

• Tumor size (T1/T2 vs T3/T4)

• Carboplatin schedule (QW vs Q3W)

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)

Carboplatinb +  

Paclitaxelc



• Primary Endpoints

– pCR (ypT0/Tis ypN0) assessed by local pathologist in ITT populationa

– Event-free survival (EFS) assessed by investigator in ITT population

• Secondary Endpoints

– pCR as per alternative definitions (ypT0 ypN0 and ypT0/Tis)

– Overall survival (OS)b

– pCR, EFSa and OSb in the PD-L1–positive populationc

– Safety in all treated patients

• Key Exploratory Endpoints

– Residual cancer burden (RCB)b

– EFS by pCRb

– pCR and EFS by TILsb

aSubjects without pCR data due to any reason or who received neoadjuvant chemotherapy not specified in the protocol were counted as non -pCR. bTo be

presented at a later date. cPD-L1 assessed at a central laboratory using the PD-L1 IHC 22C3 pharmDx assay and measured using the combined positive

score (CPS; number of PD-L1–positive tumor cells, lymphocytes, and macrophages divided by total number of tumor cells x 100); PD-L1–positive = CPS

≥1.



aPD-L1 assessed at a central laboratory using the PD-L1 IHC 22C3 pharmDx assay and measured using the combined positive score (CPS; number of PD-L1–

positive tumor cells,  lymphocytes, and macrophages divided by total number of tumor cells x 100); PD-L1–positive = CPS ≥1. Data cutoff date: April 24, 2019.

All Subjects, N = 1174

Characteristic, n (%) Pembro + Chemo  N 
= 784

Placebo + Chemo  N 
= 390

Age, median (range), yrs 49 (22-80) 48 (24-79)

ECOG PS 1 106 (13.5) 49 (12.6)

PD-L1–positivea 656 (83.7) 317 (81.3)

Carboplatin schedule

QW 449 (57.3) 223 (57.2)

Q3W 335 (42.7) 167 (42.8)

Tumor size

T1/T2 580 (74.0) 290 (74.4)

T3/T4 204 (26.0) 100 (25.6)

Nodal involvement

Positive 405 (51.7) 200 (51.3)

Negative 379 (48.3) 190 (48.7)
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aEstimated treatment difference based on Miettinen & Nurminen method stratified by randomization stratification factors.

Data cutoff date: September 24, 2018.



aEstimated treatment difference based on Miettinen & Nurminen method stratified by randomization stratification factors. bPD-L1 assessed at a central laboratory using the PD-L1

IHC 22C3 pharmDx assay and measured using the combined positive score (CPS; number of PD-L1–positive tumor cells, lymphocytes, and macrophages divided by total

number of tumor cells x 100); PD-L1–positive = CPS ≥1. Data cutoff date: September 24, 2018.
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T1/T2 207/295 (70.2) 84/149 (56.4) 13.8 (4.3 to 23.3)

T3/T4 53/106 (50.0) 19/52 (36.5) 13.5 (–3.1 to 28.8)

Carboplatin schedule

Every 3 weeks 105/165 (63.6) 47/84 (56.0) 7.7 (–5.0 to 20.6)

Age category

<65 years 235/355 (66.2) 95/176 (54.0) 12.2 (3.4 to 21.0)

65 years 25/46 (54.3) 8/25 (32.0) 22.3 (–2.1 to 43.5)

ECOG PS

0 215/328 (65.5) 85/173 (49.1) 16.4 (7.3 to 25.4)

1 45/73 (61.6) 18/28 (64.3) –2.6 (–22.1 to 18.9)

For the overall population, analysis is based on Miettinen and Nurminen method stratified by nodal status (positive versus negative), tumor size (T1/T2 versus T3/T4), and 

frequency of  carboplatin administration (once weekly versus once every 3 weeks). For other subgroups, analysis is based on unstratified Miettinen and Nurminen method.

-30 -20 -10 0 10 20 30 40 50

Difference in pCR rate (percentage points)

Overall 260/401 (64.8) 103/201 (51.2) 13.6 (5.4 to 21.8)

Pembrolizumab-

Chemotherapy

Placebo-

Chemotherapy

pCR

Rate Difference  

(95% CI)

No. with pCR/No. of Participants (%)

Positive 136/210 (64.8) 45/102 (44.1) 20.6 (8.9 to 31.9)

Negative 124/191 (64.9) 58/99 (58.6) 6.3 (–5.3 to 18.2)

Weekly 154/231 (66.7) 56/116 (48.3) 18.4 (7.4 to 29.1)

Nodal status

Tumor size

Subgroup

Favors  

Pembrolizumab-

Chemotherapy

Favors  

Placebo-

Chemotherapy



aPrespecified P value boundary of 0.000051 not reached at this analysis (the first interim analysis of EFS).

Hazard ratio (CI) analyzed based on a Cox regression model with treatment as a covariate stratified by the randomization stra tification factors. Data cutoff April 24, 2019.
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Discontinuation Modification

Pembro

Placebo

Mean Treatment  

Duration (wks)
Mean Number  

of Doses

Pembro Placebo Pembro Placebo

Paclitaxel 11.5 11.5 11.0 11.2

Carboplatin QW 11.2 11.4 11.0 11.1

Carboplatin Q3W 9.7 9.8 3.9 4.0

Doxorubicin 8.9 9.2 3.8 3.9

Epirubicin 8.9 8.9 3.8 3.8

Pembro/Placebo 20.0 21.1 7.1 7.4

EpirubicinPaclitaxe

l

Pembro/Placeb

o
Doxorubicin

Data cutoff April 24,

2019.

No Change



• KEYNOTE-522 is the first prospective randomized placebo 

controlled phase 3  trial of pembrolizumab in early TNBC in the 

neoadjuvant/adjuvant setting

• Addition of pembrolizumab to platinum-containing neoadjuvant 

chemotherapy  resulted in a statistically significant and clinically 

meaningful increase in

pCR (ypT0/Tis ypN0) of 13.6 percentage points (P=0.00055)

– Consistent benefit seen with pCR defined as ypT0 ypN0 and ypT0/Tis

– Benefit of pembrolizumab independent of PD-L1 status

• At this early timepoint, there was a favorable trend 

for EFS in the  pembrolizumab arm (HR 0.63)

• Safety was consistent with the known profiles of each regimen; long-

term safety  follow-up is ongoing



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

Key secondary efficacy endpoints (ORR and DOR) and safety were also evaluated 

IC, tumour-infiltrating immune cell; TFI, treatment-free interval. a ClinicalTrials.gov: NCT02425891. b Locally evaluated per ASCO–College of American Pathologists (CAP) guidelines. c Centrally evaluated per 
VENTANA SP142 IHC assay (double blinded for PD-L1 status). d Radiological endpoints were investigator assessed (per RECIST v1.1).

Schmid P, et al. IMpassion130 ESMO 2018 (LBA1_PR) http://bit.ly/2DMhayg

Key IMpassion130 eligibility criteriaa:

• Metastatic or inoperable locally advanced 

TNBC

• No prior therapy for advanced TNBC

‒ Prior neo/adjuvant, including taxanes, 

allowed if TFI ≥ 12 m

• ECOG PS 0-1

Stratification factors:

• Prior taxane use (yes vs no)

• Liver metastases (yes vs no)

• PD-L1 status on IC (positive [≥ 1%] vs 

negative [< 1%])

No- 902

Atezo + nab-P arm:

Atezolizumab 840 mg IV 

‒ On days 1 and 15 of 28-day 

cycle

+ nab-paclitaxel 100 mg/m2 IV

‒ On days 1, 8 and 15 of 28-

day cycle

Plac + nab-P arm:

Placebo IV 

‒ On days 1 and 15 of 28-day 

cycle

+ nab-paclitaxel 100 mg/m2 IV

‒ On days 1, 8 and 15 of 28-

day cycle

Double blind; no crossover permitted
RECIST 

v1.1 PD or 

toxicity

R
1:1



Data cutoff: 17 April 2018. a Race was unknown in 12 patients in the Atezo + nab-P arm and 15 in the Plac + 
nab-P arm. b Of n = 450 in each arm. c ECOG PS before start of treatment was 2 in 1 patient per arm. d Of n = 
450 in the Atezo + nab-P arm and n = 449 in the Plac + nab-P arm arm.

Schmid P, et al. IMpassion130 ESMO 2018 (LBA1_PR) http://bit.ly/2DMhayg

Characteristic
Atezo + nab-P 

(N = 451)
Plac + nab-P  

(N = 451)

Median age (range), y 55 (20-82) 56 (26-86)

Female, n (%) 448 (99%) 450 (100%)

Race, n (%)a

White 308 (68%) 301 (67%)

Asian 85 (19%) 76 (17%)

Black/African 
American

26 (6%) 33 (7%)

Other/multiple 20 (4%) 26 (6%)

ECOG PS, n (%)b,c

0 256 (57%) 270 (60%)

1 193 (43%) 179 (40%)

Prior (neo)adjuvant 
treatment, n (%)

284 (63%) 286 (63%)

Prior taxane 231 (51%) 230 (51%)

Prior anthracycline 243 (54%) 242 (54%)

Characteristic
Atezo + nab-P 

(N = 451)
Plac + nab-P  

(N = 451)

Metastatic disease, n 
(%)

404 (90%) 408 (91%)

No. of sites, n (%)d

0-3 332 (74%) 341 (76%)

≥ 4 118 (26%) 108 (24%)

Site of metastatic disease, n (%)

Lung 226 (50%) 242 (54%)

Bone 145 (32%) 141 (31%)

Liver 126 (28%) 118 (26%)

Brain 30 (7%) 31 (7%)

Lymph node onlyd 33 (7%) 23 (5%)

PD-L1+ (IC), n (%) 185 (41%) 184 (41%)



NE, not estimable. Data cutoff: 17 April 2018. Median PFS durations (and 95% CI) are indicated on the plot. 
Median follow-up (ITT): 12.9 m.

Schmid P, et al. IMpassion130 
ESMO 2018 (LBA1_PR) http://bit.ly/2DMhayg
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(95% CI: 0.69, 0.92)
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Schmid P, et al. IMpassion130 
ESMO 2018 (LBA1_PR) http://bit.ly/2DMhayg
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(95% CI: 0.49, 0.78)

P < 0.0001

Atezo + nab-P 
(n = 185)

Plac + nab-P  
(n = 184)

PFS events, n 138 157

1-year PFS
(95% CI), %

29%
(22, 36)

16%
(11, 22)

Data cutoff: 17 April 
2018.



Schmid P, et al. IMpassion130 ESMO 2018 (LBA1_PR) http://bit.ly/2DMhayg

Data cutoff: 17 April 2018. Median OS durations (and 95% CI) are indicated on the plot. Median follow-up (ITT): 12.9 months.
a For the interim OS analysis, 59% of events had occurred. b Significance boundary was not crossed.
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Data cutoff: 17 April 2018. Median OS durations (and 95% CI) are indicated on the plot. a Not 

formally tested.
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Months

Stratified HR = 0.62 

(95% CI: 0.45, 0.86)a

Atezo + nab-P 
(n = 185)

Plac + nab-P  
(n = 184)

OS events, n 64 88

2-year OS
(95% CI), %

54%
(42, 65)

37%
(26, 47)

Schmid P, et al. IMpassion130 ESMO 2018 (LBA1_PR) http://bit.ly/2DMhayg



Characteristic Patients

All 902

Baseline liver metastases Yes 244

No 658

Prior taxane use Yes 461

No 441

PD-L1 status PD-L1+ (IC1/2/3) 369

PD-L1– (IC0) 533

Age group 18-40 y 114

41-64 y 569

≥ 65 y 219

ECOG PSb 0 526

1 372

Baseline disease status Locally advanced 88

Metastaticc 812

No. of metastatic sites 0-3c 673

> 3c 226

Brain metastases Yes 61

No 841

Lung metastases Yes 468

No 434

Prior (neo)adjuvant chemo Yes 570

No 332

0.81 (0.70, 0.93)

0.80 (0.62, 1.04)
0.79 (0.66, 0.94)

0.80 (0.65, 0.97)
0.81 (0.66, 1.00)

0.64 (0.51, 0.80)
0.95 (0.79, 1.15)

0.79 (0.53, 1.16)
0.84 (0.70, 1.01)
0.69 (0.51, 0.94)

0.78 (0.64, 0.94)
0.82 (0.66, 1.03)

0.66 (0.40, 1.09)
0.82 (0.71, 0.96)

0.76 (0.64, 0.91)
0.89 (0.67, 1.17)

0.86 (0.50, 1.49)
0.80 (0.69, 0.93)

0.87 (0.72, 1.07)
0.74 (0.60, 0.91)

0.85 (0.71, 1.03)
0.72 (0.57, 0.92)

0,2 2

Hazard Ratio (95% CI)a

P + nab-P betterA + nab-P better 1
Schmid P, et al. IMpassion130 ESMO 2018 (LBA1_PR)

http://bit.ly/2DMhayg



Emens. SABCS 2018. Abstr GS1-04. Reproduced with permission. 

PFS

PD-L1 IC Positive PD-L1 IC Negative

Atezo + Nab-P
(n = 185)

PBO + Nab-P
(n = 184)

Atezo + Nab-P
(n = 266)

PBO + Nab-P
(n = 267)

Median, mos (95% CI) 7.5 (6.7-9.2) 5.0 (3.8-5.6) 5.6 (5.5-7.3) 5.6 (5.4-7.2)

HR (95% CI) 0.62 (0.49-0.78); P < .0001 0.94 (0.78-1.13); P = .5152

P value* .0055
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Emens. SABCS 2018. Abstr GS1-04. Reproduced with permission. 
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PD-L1 IC Positive PD-L1 IC Negative

Atezo + Nab-P
(n = 185)

PBO + Nab-P
(n = 184)

Atezo + Nab-P
(n = 266)

PBO + Nab-P
(n = 267)

Median, mos 25.0 
(22.6-NE)

15.5 
(13.1-19.3)

18.9 
(15.5-22.0)

18.4 
(16.4-24.7)

HR (95% CI) 0.62 (0.45-0.86); P = .0035 1.02 (0.79-1.31); P = .9068

P value* .0178

*For interaction (treatment 
x PD-L1 IC).

Atezolizumab + nab-P (PD-L1 IC+)

Atezolizumab + nab-P (PD-L1 IC-)

Placebo + nab-P (PD-L1 IC+)

Placebo + nab-P (PD-L1 IC-)



Numerically higher and more 
durable responses were seen in the 
Atezo + nab-P arm

ITT: P = 0.0021; 

PD-L1+: P = 0.0016)

The CR rate was also higher 

ITT population: 7% vs 2% PD-
L1+ patients: 10% vs 1%

Data cutoff: 17 April 2018. Objective response–evaluable patients: a 450 in Atezo + nab-P arm and 449 in Plac + nab-P arm. b 185 in Atezo + nab-P arm and  183 in Plac + nab-
P arm. c No death or PD. 
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P

R:

Atezo

+ nab-

P

Plac + 

nab-P

Atezo + 

nab-P

Plac + 

nab-P

DOR, median

(95% CI), mo

7.4

(6.9, 

9.0)

5.6

(5.5, 

6.9)

8.5

(7.3, 

9.7)

5.5

(3.7, 

7.1)

No. of ongoing 

responses, n 

(%)c

78 

(31%)

52 

(25%)

39 

(36%)

19 

(24%)

Schmid P, et al. IMpassion130 ESMO 2018 (LBA1_PR) http://bit.ly/2DMhayg



 A higher proportion of 
patients in the Atezo + nab-
P arm compared with the 
Plac + nab-P arm received 
nab-P 
for 

▪ at least 6 months (70% 
vs 59%)

▪ at least 12 months (22% 
vs 17%)

 Atezo did not compromise 
the dose intensity of nab-P

Schmid P, et al. IMpassion130 ESMO 2018 (LBA1_PR) http://bit.ly/2DMhayg

Safety evaluable population. Data cutoff: 17 April 2018. a Excludes placebo exposure for 13 patients in the Atezo + nab-P arm.

nab-P Exposure Atezo or Plac
Exposure

Atezo + nab-P 

(n = 452)

Plac + nab-P

(n = 438)

Atezo + nab-P 
(n = 452)a

Plac + nab-P

(n = 438)

Treatment duration, weeks

Median 

(range)

22.1 (0-137) 21.8 (0-103) 24.1 (0-139) 22.1 (0-109)

Patients with indicated treatment duration, n (%)

≤ 16 weeks 361 (80%) 316 (72%) 355 (79%) 316 (72%)

≤ 6 months 315 (70%) 257 (59%) 311 (69%) 259 (59%)

≤ 12 months 100 (22%) 75 (17%) 138 (31%) 108 (25%)

≤ 18 months 53 (12%) 44 (10%) 89 (20%) 63 (14%)

> 18 months 12 (3%) 7 (2%) 25 (6%) 15 (3%)

Dose intensity, %

Mean (SD) 87.7 (18%) 90.4 (15%) 95.8 (10%) NE

No. of cycles

Median 

(range)

6.0 (1-34) 6.0 (1-26) 7.0 (1-35) 6.0 (1-28)



AE, adverse event. Safety-evaluable population. Data cutoff: 17 April 2018. a Treatment-related deaths: autoimmune hepatitis, mucosal 
inflammation/death, septic shock (n = 1 each, Atezo + nab-P arm); hepatic failure (n = 1, Plac + nab-P arm).

AE, n (%) Atezo + nab-P 
(n = 452)

Plac + nab-P 
(n = 438)

All-cause AEs

Any grade 449 (99%) 429 (98%)

Grade 3-4 220 (49%) 185 (42%)

Grade 5 6 (1%) 3 (1%)

Treatment-related AEs

Any grade 436 (96%) 410 (94%)

Grade 3-4 179 (40%) 132 (30%)

Grade 5a 3 (1%)a 1 (< 1%)a

Any grade serious AEs

Serious AEs regardless of attribution 103 (23%) 80 (18%)

Treatment-related serious AEs 56 (12%) 32 (7%)

Any-grade AEs leading to any treatment 

discontinuation
72 (16%) 36 (8%)

Leading to atezo or plac discontinuation 29 (6%) 6 (1%)

Leading to nab-P discontinuation 72 (16%) 36 (8%)

Any-grade AEs leading to any dose reduction or 

interruption
212 (47%) 177 (40%)

Leading to atezo or plac dose interruption 139 (31%) 103 (24%)

Leading to nab-P dose reduction or interruption 195 (43%) 172 (39%)



SAE, serious adverse event. Data cutoff: 17 April 2018. a Six Grade 5 events occurred. b Three 
Grade 5 events occurred. c One Grade 5 event occurred.

Schmid P, et al. IMpassion130 ESMO 2018 (LBA1_PR) http://bit.ly/2DMhayg

SAE, n (%)

Atezo + nab-P 
(n = 452)

Plac + nab-P
(n = 438)

Any Grade Grade 3-4 Any Grade Grade 3-4

All 103 (23%) 78 (17%)a 80 (18%) 56 (13%)b

Pneumonia 10 (2%) 8 (2%)c 5 (1%) 0

Urinary tract infection 5 (1%) 2 (< 1%) 0 0

Dyspnoea 5 (1%) 3 (1%) 2 (< 1%) 2 (< 1%)

Pyrexia 5 (1%) 3 (1%) 3 (1%) 0

SAEs occurring in ≥ 1% of patients in either arm (regardless of attribution)

 A higher proportion of patients in the Atezo + nab-P arm 
than in the Plac + nab-P arm reported SAEs (23% vs 18%)

 No SAE was reported with a ≥ 2% difference between 
treatment arms



 Hepatitis rates were balanced

 1 grade 5 AESI per arm 
(both treatment related):

▪ Atezo + nab-P: autoimmune hepatitis

▪ Plac + nab-P: hepatic failure 

 All hypothyroidism AESIs were grade 
1-2; none led to discontinuation

▪ Atezo + nab-P: 17% 

▪ Plac + nab-P: 4% 

 Pneumonitis was infrequent  with 
only 1 grade 3-4 event in the Atezo + 
nab-P arm

▪ Atezo + nab-P: 3%

▪ Plac + nab-P: < 1%

AESI, adverse event of special interest. Data cutoff: 17 April 2018. a Baskets of 
preferred terms according to medical concepts. b All events of photophobia. 
c Includes all AESIs occurring in ≥ 1% of patients in either arm.

AESI, n (%)a
Atezo + nab-P 

(n = 452)

Plac + nab-P 
(n = 438)

Any Grade Grade 3-4 Any Grade Grade 3-4

All 259 (57%) 34 (8%) 183 (42%) 19 (4%)

Important AESIs

Hepatitis (all) 69 (15%) 23 (5%) 62 (14%) 13 (3%)

Hepatitis (diagnosis) 10 (2%) 6 (1%) 7 (2%) 1 (< 1%)

Hepatitis (lab 

abnormalities)
62 (14%) 17 (4%) 58 (13%) 12 (3%)

Hypothyroidism 78 (17%) 0 19 (4%) 0

Hyperthyroidism 20 (4%) 1 (< 1%) 6 (1%) 0

Pneumonitis 14 (3%) 1 (< 1%) 1 (< 1%) 0

Meningoencephalitisb
5 (1%) 0 2 (< 1%) 0

Colitis 5 (1%) 1 (< 1%) 3 (1%) 1 (< 1%)

Adrenal insufficiency 4 (1%) 1 (< 1%) 0 0

Pancreatitis 2 (< 1%) 1 (< 1%) 0 0

Diabetes mellitus 1 (< 1%) 1 (< 1%) 2 (< 1%) 1 (< 1%)

Nephritis 1 (< 1%) 0 0 0

Other AESIsc

Rash 154 (34%) 4 (1%) 114 (26%) 2 (< 1%)

Infusion-related reactions 5 (1%) 0 5 (1%) 0



PD-L1 measured by Ventana SP142 PD-L1 IHC assay 
H&E, Haematoxylin and Eosin

In the IMpassion130 study, ~40% of patients had PD-L1-positive tumours1

• Defined as >1% PD-L1 on tumour-infiltrating immune cells

Emens et al, SABCS 2018

PD-L1 IHC (SP142) Assay 

by Ventana Medical Systems 

PD-L1 on IC PD-L1 on TC





BEP, biomarker-evaluable population. 
 BEP (TC): n = 900. PD-L1 scoring: IC0: < 1%; IC1: ≥ 1% and < 5%; IC2: ≥ 5% and < 10%; IC3: ≥ 10%; TC–: < 1% PD-L1 on tumor cells; TC+: ≥ 1% PD-L1 on 

tumor cells.

PD-L1 IC+
41%

PD-L1 TC+
9%

34% 7% 2
%

The majority of patients with expression 

of PD-L1 on TC are included within the 

PD-L1 IC+ population

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

Prevalence of PD-L1 IC subgroups 

59%27%

14%
IC2/3

PD-L1 IC–
(IC0)

59%

PD-L1 IC+
(IC1/2/3)

41%

IC1 IC0

Prevalence of PD-L1 TC subgroups

91%PD-L1 TC+ 9% PD-L1 TC–





Emens. SABCS 2018. Abstr GS1-04. 

HR (95% CI)*
CD8-/PD-L1 IC+

(n = 37)
CD8+/PD-L1 IC+

(n = 280)
CD8+/PD-L1 IC-

(n = 220)

PFS 0.33 (0.13-0.87); P = .03 0.61 (0.46-0.80); P ≤ .005 0.89 (0.66-1.20); P = .45

OS 0.25 (0.06-1.02); P = .05 0.55 (0.38-0.80); P ≤ .005 0.77 (0.50-1.17); P = .21

HR (95% CI)† sTIL-/PD-L1 IC+
(n = 176)

sTIL+/PD-L1 IC+
(n = 190)

sTIL+/PD-L1 IC-
(n = 94)

PFS 0.74 (0.54-1.03); P = .07 0.53 (0.38-0.74); P ≤ .005 0.99 (0.62-1.57); P = .97

OS 0.65 (0.41-1.02); P = .06 0.57 (0.35-0.92); P = .02 1.53 (0.76-3.08); P = .24

*N = 720; 0.5% cutoff for positive vs negative CD8. †N = 893; 10% cutoff for low vs 
intermediate/high sTILs. ‡N = 612.

HR (95% CI)‡ BRCA1/2 nonmut/PD-L1 IC+
(n = 257)

BRCA1/2 mut/PD-L1 IC+
(n = 45)

BRCA1/2 mut/PD-L1 IC-
(n = 44)

PFS 0.63 (0.48-0.83); P ≤ .005 0.45 (0.21-0.96); P = .04 0.77 (0.37-1.61); P = .49

OS 0.62 (0.43-0.91); P = .01 0.87 (0.26-2.85); P = .82 0.85 (0.29-2.43); P = .76





NCT03371017

Primary endpoint: OS

Secondary endpoints: 12- and 18-month OS rates
PFS (RECIST 1.1)
ORR, clinical benefit rate
DoR (RECIST v1.1)

• Locally advanced or mTNBC
• No prior therapy for metastatic or locally

advanced disease
• ECOG PS 0–1
• Availability of FFPE tumour sample
• n=350

Atezolizumab + chemotherapy 
(gemcitabine + carboplatin or 

capecitabine) 

Placebo + chemotherapy (gemcitabine + 
carboplatin or capecitabine) 

R

• Atezolizumab: 1,200mg given IV on Day 1 
q3w

• Placebo: given IV on Day 1 q3w

• Gemcitabine: 1,000mg / m2 given IV on Day 1 
and 
Day 8 q3w

• Carboplatin: AUC2 given IV on Day 1 and Day 
8 q3w

• Capecitabine: 1,000mg / m2 given orally 
twice daily on Days 1-14 q3w



1. NCT03125902; 2. Miles, et al. ESMO 2017 (Abstract 3851)

Primary endpoint: PFS per investigator assessment using RECIST v1.1 criteria

Secondary endpoints: OS
ORR
DoR (RECIST v1.1)
QoL

• Locally advanced or mTNBC
• No prior therapy for metastatic or locally 

advanced disease
• ECOG PS 0–1
• Selection not based on PD-L1 positivity

n=540

Atezolizumab + 
paclitaxel 

Placebo + 
paclitaxel

R 2:1

Treatment continued 
until disease 
progression

• Atezolizumab: 840mg given IV on Day 1 and Day 15 q4w

• Placebo: given IV on Day 1 and Day 15 q4w

• Paclitaxel: 90mg / m2 given IV on Days 1, 8 and 15 of every 28-day cycle



NCT03197935; 2. Mittendorf, et al. ESMO 2017 (Abstract 212TiP)

Atezolizumab + nab-paclitaxel 
➔ atezolizumab + 

doxorubicin + 
cyclophosphamide

Placebo + nab-paclitaxel ➔
placebo + doxorubicin + 

cyclophosphamide

R 1:1

12 cycles then 4 cycles

S
U
R
G
E
R
Y

After surgery: atezolizumab
1,200mg IV day 1 q3w for 12 

months (11 cycles)

Primary endpoint: pCR (ypT0 / is ypN0) in the 
ITT population

Secondary endpoints: pCR (ypT0 / is ypN0), EFS, OS in 
the PD-L1‒selected IC1 / 2 / 3 
tumour subgroup (PD-L1-
positive population) and HRQoL

• Atezolizumab: 840mg given IV on Day 1 q3w

• Placebo: given IV on Day 1 q2w

• Nab-paclitaxel: 125mg / m2 given IV on day 1 and 
day 8 q2w

• Doxorubicin: 60mg / m2 given IV on day 1 q2w

• Cyclophosphamide: 600mg / m2 given IV on day 1 
q2w

• TNBC, with primary tumour 
>2cm

• cT2−cT4, cN0−cN3, cM0
• Known PD-L1 status
• No prior therapy for 

treatment or prevention of 
BC

• ECOG PS 0 or 1
• n=204



*Not a Roche-supported trial - sponsor is Fondazione Michelangelo
NCT02620280

Atezolizumab
Nab-paclitaxel 

Carboplatin

Nab-paclitaxel
Carboplatin 

R 1:1

8 cycles 

S
U
R
G
E
R
Y

After surgery: AC or EC or FEC on 
day 1 q3w for 4 cycles 

Primary endpoint: 5-year EFS

Secondary endpoints: pCR (ypT0 / ypTis ypN0), 
clinical OR after NACT, and 
DFS

• Carboplatin: AUC2 given IV on day 1 and day 8 q3w

• Nab-paclitaxel: 125mg / m2 given IV on day 1 and 
day 8 q3w

• Atezolizumab: 1,200mg IV infusion on day 1 q3w

• TNBC, locally advanced or 
inflammatory BC suitable 
for neoadjuvant treatment

• Unilateral BC with invasive 
ductal histology NOS of 
high proliferation or grade

• ECOG PS 0 or 1
• n=272



*Roche supported study. Sponsor is NSABP Foundation Inc
NCT03281954

Atezolizumab + 
paclitaxel + 
carboplatin

Placebo + paclitaxel + 
carboplatin

R

4 cycles 

S
U
R
G
E
R
Y

Primary endpoint: pCR (ypT0 / Tis ypN0), 5-year 
EFS

Secondary endpoints: pCR (ypT0 / Tis and ypT0 ypN0), 
positive nodal status 
conversion rate, OS, RFI, 
DDFS, BMFS, safety

• Carboplatin: AUC5 given IV on Day 1 q3w

• Paclitaxel: 80mg/m2 given IV on Days 1, 8 and 15 q3w

• Atezolizumab: 1,200mg IV infusion on Day 1 q3w

• Doxorubicin: 60mg/m2 given IV on Day 1 q2w or q3w

• Cyclophosphamide: 600mg/m2 given IV on Day 1 q2w
or q3w

• Epirubicin: 90mg/m2 given IV on Day 1 q2w or q3w

• Invasive TNBC by
core biopsy

• Stage T1c−T3 and /
or cN1−N3

• ECOG PS 0 or 1
• n=1520

Atezolizumab + AC or 
EC

Placebo + AC or EC

4 cycles 

Atezolizumab for up 
to 1 year

Placebo for up to
1 year



*Latest design but subject to change; ‡ Dose-dense; 
§Supported with G-CSF / GM-CSF

R 1:1

• Primary endpoint: iDFS in the ITT population 

• Secondary endpoints: iDFS in the PD-L1+ IC1 / 2 / 3 subgroups, OS, RFI, distant RFI, safety, health-related QoL

• Atezolizumab: 840mg qw for 10 doses in the induction period and 
1,200mg q3w for up to one year in the maintenance period

• Paclitaxel: q1w for 12 weeks

• AC / EC: q2w for 4 doses§

• Early TNBC
• Stage II–III
• 50% node

positive 
• n=2300

Adjuvant therapy

Paclitaxel AC / EC‡

Induction and maintenance atezolizumab

Paclitaxel AC / EC‡

F
O
L
L
O
W

U
P

Rationale for paclitaxel comparator
• Global SoC treatment
• Helps overcome regulatory / 

payer hurdles to nab-paclitaxel

S
U
R
G
E
R
Y



 AE = adverse event; DCR = disease control rate; DL = dose level; DLT = dose-limiting toxicity; DOR = duration of response; 
ORR = objective response rate; OS = overall survival; PD = progressive disease; PD-L1 = programmed death ligand 1; PK = 
pharmacokinetics; RP2D = recommended Phase 2 dose; TNBC = triple negative breast cancer.

 1. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT02657889. Accessed October 3, 2017. 2. Konstantinopoulos PA et al. 
Presented at ESMO 2017; September 8–12, 2017; Madrid, Spain. Poster 1143PD.

DL(-2):

DL2:

DL1:

DL(-1):

≥1/3 DLT

≥1/3 DLT

<1/3 DLT

Phase 1/2 Study of Pembrolizumab + Niraparib as 2L+ Therapy for mTNBC and 
Recurrent OC 

Target enrollment: 114 
patients

N: 200 mg or 
300 mg; d1-14 
-q21
P: 200 mg 1-
q21

N: 300 mg d1-
21 -q21
P: 200 mg d1-
q21

N: 200 mg d1-
21 -q21
P: 200 mg d1-
q21

N: 200 mg or 
300 mg; d1-7 -
q21
P: 200 mg d1-
q21

Patient 
Population:

• Advanced 

or 

metastatic 

TNBC or 

recurrent 

ovarian 

cancer

• Any PD-L1 

status

• Receiving 

pembrolizu

mab and 

niraparib 

combinatio

n as 2L+ 

treatment

RP2D
Consider:
DLT rate,

dose 
modificatio

ns,
dose 

intensity,
PK, PD, AE 

rate

Phase 
2

Primary End 
Points 

• DLTs

• ORR

Secondary End 
Points

• Safety

• DOR

• DCR

• PFS

• OS

• PK




aPaclitaxel, nab-paclitaxel, or gemcitabine/carboplatin. bNormal saline. cTreatment may be continued until confirmation of PD.

 ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT02819518. Accessed March 22, 2017.

Primary End 
Points 

• PFS (in all and 
PD-L1+ 
patients)

• OS (in all and 
PD-L1+ 
patients)

Secondary End 
Points

• ORR (in all 
and PD-L1+ 
patients)

• DoR (in all 
and PD-L1+ 
patients)

• DCR (in all 
and PD-L1+ 
patients)

• Safety

Part 2: Phase 3 Study of Pembrolizumab + Chemotherapy 
for Treatment-naïve mTNBC

Progres
sive 

diseasec

/ 
cessatio

n of 
study 

therapy

R

Pembrolizu
mab 200 mg 

+ 
chemothera

pya

Placebob

200 mg + 
chemothera

pya

2:1

Patient 
Population:

• Sample size: 

~828

• Central 

determination 

of TNBC and 

PD-L1

• Previously 

untreated 

recurrent or 

metastatic 

ER−/PR−/HER

2− breast 

cancer

• Completion of 

treatment with 

curative intent 

≥6 months 

prior to disease 

recurrence

• No systemic 

steroids

• No active 

autoimmune 

disease

• No active CNS 

metastases

Patient
s with 

treatm
ent-

naïve 
mTNB

C

Protoc
ol-

specifi
ed 

follow
-up

Stratification factors: 

• Chemotherapy treatment on study (taxane vs 

gemcitabine/carboplatin)

• PD-L1 tumor status (positive vs negative)

• Prior treatment with same class chemotherapy in 

the (neo)adjuvant setting (yes vs no)
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