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KEYNOTE-355: Study Design

Cortes. ASCO 2020. Abstr 1000.

a Pembrolizumab: 200 mg intravenously (IV) every 3 weeks (Q3W)
b Chemotherapy:
� Nab-paclitaxel: 100 mg/m2 IV on Days 1, 8, and 15 every 28 days or
� Paclitaxel: 90 mg/m2 on Days 1, 8, and 15 every 28 days or
� Gemcitabine and carboplatin: 1000 mg/m2 and AUC 2, respectively, on Days 1 and 8 every 21 days



PD-L1 CPS ≥1 PD-L1 CPS ≥10ITT

Prespecified P value boundary of 
0.00411 met

Prespecified P value boundary of 
0.00111 not met

Statistical significance was not tested due 
to the prespecified hierarchical testing 
strategy

75% of pts 38% of pts

KEYNOTE-355: PFS

KR-KEY-00622 I 09/2021Cortes et al, Abst 1000, ASCO 2020



Rugo et al, Abstract GS3-01, SABCS 2020

Response Rate and Duration of Response for PD-L1 CPS ≥ 10

§ Treatment benefit limited to PD-L1+ tumors (CPS > 10 using DAKO 22C3)
§ Granted accelerated approval by US FDA on 13NOV2020; Full approval on 26JUL2021



KEYNOTE-355: Significant Improvement in OS for CPS ≥ 10

Rugo H, et al. ESMO 2021. LBA 16.



*By prospective central testing with SP142 PD-L1 IHC assay.
41% of patients in each arm were PD-L1+ (≥ 1 % IC).

IMpassion130: Study Design

Patients with metastatic or 
inoperable, locally advanced 
TNBC; no prior therapy for 

advanced setting (prior RT or CT 
in curative setting allowed 

if ≥ 12-mo DFI); 
RECIST v1.1 measurable disease; 

ECOG PS 0/1; 
tumor evaluable for PD-L1*

(N = 902)

Treatment until 
PD per RECIST v1.1 

or intolerable 
toxicity

No crossover 
Allowed

Survival follow-up

Atezolizumab 840 mg IV Q2W +
nab-Paclitaxel 100 mg/m2 IV on D1, 8, 15

28-day cycles
(n = 451)

Placebo IV Q2W +
nab-Paclitaxel 100 mg/m2 IV on D1, 8, 15

28-day cycles
(n = 451)

Schmid. ASCO 2019. Abstr 1003. Schmid. NEJM. 2018;379:2108. 

§ Randomized, double-blind, placebo-controlled phase III trial

§ Coprimary endpoints: PFS and OS (ITT population and PD-L1+ subgroup)

— Prespecified hierarchical OS testing in ITT population; if significant, then PD-L1+ population 

Stratified by prior taxane use in curative setting (yes vs no), 
liver metastases (yes vs no), PD-L1 IC status (≥ 1% vs < 1%)



+

IMpassion130: PFS in ITT/PD-L1+*

Schmid. Lancet Oncol. 2020;21:44.

*Using Ventana SP142 Assay.

ITT Population PD-L1+ Population

PD-L1+ PFS
Stratified HR: 0.63

(95% CI: 0.50-0.80; P < .0001)

ITT PFS
Stratified HR: 0.80

(95% CI: 0.69-0.92; P = .0021)
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IMpassion130: OS by PD-L1 Status

Schmid. Lancet Oncol. 2020;21:44.

Median OS, Mos 
HR (95% CI)Atezolizumab

+ nab-Paclitaxel
Placebo

+ nab-Paclitaxel
PD-L1+ 25.0 18.0 0.71 (0.54-0.93)
PD-L1– 19.7 19.6 0.97 (0.78-1.20)

§ Treatment benefit limited to PD-L1+ tumors (IC > 1% using VENTANA SP142)
§ Accelerated approval granted by US FDA on 8MAR2019; Voluntary withdrawl by Roche announced on 27AUG2021

Atezo + nab-Pac (PD-L1+, n = 185)
Pbo + nab-Pac (PD-L1+, n = 184)
Atezo + nab-Pac (PD-L1–, n = 266)
Pbo + nab-Pac (PD-L1–, n = 267)
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IMpassion131: Study Design

Patients with metastatic or 
unresectable locally advanced 

TNBC; no prior therapy for 
advanced setting (prior RT or CT 

in curative setting allowed 
if ≥ 12-mo DFI); 

RECIST v1.1 measurable disease; 
ECOG PS 0/1; 

tumor evaluable for PD-L1*
(N = 902)

Treatment until 
PD per RECIST v1.1 

or intolerable 
toxicity

Atezolizumab 840 mg IV Q2W +
Paclitaxel 90 mg/m2 IV on Days 1, 8, 15

28-day cycles
(n = 451)

Placebo IV Q2W +
Paclitaxel 90 mg/m2 IV on Days 1, 8, 15

28-day cycles
(n = 451)

Miles. ESMO 2020. Abstr LBA15.

§ Randomized, double-blind, placebo-controlled phase III trial

§ Primary endpoint: PFS (Investigator assessed)

§ Secondary endpoints: OS, ORR, PFS (by IRC), PROs, safety

Stratified by prior taxane use in curative setting (yes vs no), geography, 
liver metastases (yes vs no), PD-L1 IC status (≥ 1% vs < 1%)

*By prospective central testing with SP142 PD-L1 IHC assay.
41% of patients in each arm were PD-L1+ (≥ 1 % IC).



IMpassion131: Primary Analysis of PFS in 
PD-L1+ Population

§ PFS events occurred in 61% of patients (data cutoff: Nov 15, 2019)

Miles. ESMO 2020. Abstr LBA15.

Patients at Risk, n 
Placebo + pac

Atezolizumab + pac

Placebo + pac (n = 101)
Atezolizumab + pac (n = 191)

Stratified HR: 0.82 (95% CI: 0.60-1.12)
Log-rank P = .20
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KEYNOTE-119 Study Design

Pembrolizumab
200 mg Q3W 

up to 35 cycles

Investigator choicea of:
• Capecitabine
• Eribulin
• Gemcitabine
• Vinorelbine

Follow-up for safety 
(≤90 days)

Follow-up for survival 
(every 3 months)

Patients
• Recurrent mTNBC
• 1 or 2 prior systemic treatments for 

mTNBC
• Documented disease progression

on/after most recent therapy
• Previous treatment with an 

anthracycline and/or a taxane in 
the neoadjuvant/adjuvant or 
metastatic setting

• ECOG PS 0-1
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Stratification by:
• PD-L1 tumor status (CPS ≥1 vs CPS <1)
• Prior neoadjuvant/adjuvant therapy vs 

de novo metastatic disease at initial diagnosis

Cortes et al, ESMO 2019
Winer EP et al, Lancet Oncol 2021



KN119: Benefit of pembrolizumab increases with 
greater PD-L1 expression

Keynote 119: Benefit of pembrolizumab over chemotherapy only in CPS≥20

Cortes et al, ESMO 2019
Winer EP et al, Lancet Oncol 2021



KEYNOTE-119: Association of TMB and Clinical Outcomes by Treatment

Winer EP et al, Abst 1013, ASCO 2020

TMB ≥10 mut/Mb
n = 26

TMB <10 mut/Mb
n = 227

Pembrolizumab
n = 14

Chemotherapy
n = 12

Pembrolizumab
n = 118

Chemotherapy
n = 109

ORR, % (95% CI) 14.3 (4.0-39.9) 8.3 (0.4-35.4) 12.7 (7.9-19.9) 12.8 (7.8-20.4)

PFS, HR (95% CI) 1.14 (0.42-3.07) 1.24 (0.92-1.67)

OS, HR (95% CI) 0.58 (0.21-1.57) 0.81 (0.61-1.07)

• Trend to improvement in ORR and OS in those with TMB > 10 mut/Mb
• Minority (10.2%) had TMB > 10 mut/Mb

≥10 mut/Mb



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

• ~10% of mBC with high TMB
• ORR 21%
• Consistent with data from KN-158 

that led to tumor agnostic 
approval of pembrolizumab for  
H-TMB cancers

Alva A et al, ASCO 2019
Alva A et al, JCO 2021



Antibody Drug Conjugates

16

1. Monoclonal antibody specific for a 
tumor antigen with little/no 
expression on normal cells

2. Linker that is stable in circulation but 
releases the cytotoxic agent in target 
cells

3. Potent cytotoxic agent designed to 
induce target cell death when 
internalized and released



a

>90%

Combination of Ladiratuzumab (ADC targeting LIV1 linked to MMAE) and Immunotherapy

Han H, et al. SABCS 2019.

Ladiratuzumab Vedotin and Pembrolizumab:
ORR = 35%



BEGONIA Study Design:
T-DXd + Durvalumab for HER2 low TNBC

Secondary endpoints: safety and
tolerability, PFS, DoR, OS, PFS6m

Secondary endpoints: ORR,
PFS, DoR, OS, PK/ADA



BEGONIA: Efficacy



SACI-IO TNBC: Sacituzumab Govitecan +/- pembrolizumab
in 1st line PD-L1- TNBC

RR
1:1

mTNBC:
No Prior Chemo
No Prior PD-1/L1

PD-L1 <1% by SP-142
ER ≤ 5%  
PR ≤ 5%
HER2-

Stable brain mets
Strata: Neo/adjuvant
progression <12m

Exclude prior: PD-1/L1, SG, 
Irinotecan

sacituzumab govitecan
10mg/kg IV d1,8 q21 days

+
pembrolizumab
200mg/kg Q3wks

Primary Endpoint
• PFS

Secondary Endpoints
• OS, ORR
• DOR, CBR

sacituzumab govitecan
10mg/kg  d1,8 q21 days

N=110 pts

80% power to detect PFS improvement from
5.5 months (Arm B) to 8.5 months (Arm A)

PI: Ana Garrido-Castro/Sara Tolaney



LEAP-005 Study Design: Lenvatinib plus Pembrolizumab



LEAP-005: Safety and Efficacy

Chung et al, Abstract PS 12-07, SABCS 2020



Summary

§ Pembrolizumab plus chemotherapy with full regulatory approval in US 
for PD-L1+ (CPS ≥ 10) TNBC

§ Atezolizumab plus nab-paclitaxel voluntarily withdrawn in US, but 
remains available outside of US for PD-L1+ (IC > 1%) TNBC

§ Trials of novel combination strategies ongoing



Thank You!
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