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Background: The Immune System



Evading the immune system: Programmed Cell Death (PD-1) Pathway

Anti-PDL1
antibody



• Anti PD-1 and PDL-1 agents 
• Rationale for use in Triple Negative Breast Cancer
• Potential Biomarkers to predict response to therapy 
• Clinical evidence 
• Monotherapy 
• Strategies to increase response: 
• Chemotherapy 
• Radiation 



Rise of Immunotherapy

20142011

• Long-term disease control against recalcitrant cancers
• Game-changing discoveries – more coming

Ipilimumab
introduced for 

melanoma

Pembrolizumab, 
nivolumab

approved for 
melanoma

2015-2016

PD-1/L-1 drugs 
benefit even 

more of 
cancers

2016 ASCO
Advance of the Year



Why immunotherapy in Triple-Negative Breast Cancer (TNBC)?
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Mutational Load

Lawrence MS et al.  Nature 2013;499:214-218



Mutation load and survival



Mutational burden



Le et al., Science 2017



Subtype of TNBC that could possibly benefit 
from immunotherapy 

Lehman et al, JCI 2011



Immunomodulatory subtype is associated with increased lymphocytes

Correlation between TILs in 
cancer tissue and better 
prognosis.

The PD-1 receptor-ligand 
interaction is a major pathway 
hijacked by tumors to suppress 
immune control 

PD-L1 expressed in TNBC and 
half of all breast cancers

PD-1/PD-L1 interaction plays a 
critical role in immune evasion 
by tumors  attractive target for 
therapeutic interventions





Clinical Evidence 

Monotherapy studies 



KEYNOTE-012: Pembrolizumab 
in Advanced TNBC: Study Design

• Pembrolizumab: anti–PD-1 antibody with high affinity for receptor
• Provides dual ligand blockage of PD-L1 and PD-L2
• No cytotoxic activity (ADCC/CDC)
• Clinical activity in multiple tumor types

Nanda R, et al. SABCS 2014. Abstract S1-09.

Pts with recurrent 
or metastatic 

ER-/PgR-/HER2-, 
PD-L1+ BC

(N = 32)

CR

PR or SD

PD

Pembrolizumab
10 mg/kg

q2w

Discontinuation 
permitted

Treat for 24 mos 
or until PD or intolerable 

toxicity

Discontinue

Phase Ib study



KEYNOTE-012: Pembrolizumab in Advanced 
TNBC: Tumor Regression

Nanda R, et al. SABCS 2014. Abstract S1-09.

Individual Evaluable Pts (n = 23)
Confirmed CR (nodal disease)
Confirmed PR
SD
PD
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 ORR: 18.5%

 Durable responses

– Median DOR: not reached (range: 15-40+ wks)

– 3 responding pts for ≥ 11 mos

















Chemotherapy + immunotherapy studies 
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Atezolizumab + Albumin-Bound 
Paclitaxel in mTNBC Cohort: Study 
Design
• Phase Ib multicohort study

• Primary endpoint: Safety/tolerability
• Other endpoints: ORR, DoR, PFS

Pts with locally 
advanced or 

metastatic TNBC; 
1-2 previous 

cytotoxic 
chemotherapy 

regimens;
ECOG PS 0-1

(N = 32)

Atezolizumab 800 mg Q2W +  
Albumin-bound paclitaxel 125 mg/m2 IV QW

(3 wk on/1 wk off)*

Adams S, et al. SABCS 2015. Abstract  P2-11-06.

*D1 and D8 of cycle 1 in pts in the serial biopsy cohort (n = 24)

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/oncology


Atezolizumab + Nab-Paclitaxel in mTNBC: 
Safety and Tolerability (Primary Endpoint)

• Median safety follow-up: 6.1 mos (range: 1.7-17.1 mos)
• Median duration of exposure: 5.4 mos (range: 0-17 mos) for atezolizumab; 4.2 

mos (range: 0-12 mos) for nab-paclitaxel

• No reported deaths were related to study treatment

Adams S, et al. ASCO 2016. Abstract 1009.

Treatment-Related AE (Grade 3/4 AEs 
Occurring in ≥ 1% of Pts), %

Pts (N = 32)
All Grades Grade ≥ 3

All 100 69
Neutropenia/decreased neutrophil count 66 46
Thrombocytopenia and decreased platelet count 16 9
Diarrhea 41 6
Anemia 22 6
Decreased white blood cell count 9 6



Atezolizumab + Albumin-Bound 
Paclitaxel in mTNBC Cohort: Antitumor 
Activity

• 11 of 17 (65%) responses ongoing at time of reporting
• Responses reported in both PD-L1+ (77.8%; IC1/2/3) and PD-L1-

(57.1%; IC 0) patients

Adams S, et al. SABCS 2015. Abstract  P2-11-06.

Best Overall 
Response, %

All pts
(N = 24)

1st-line pts
(n = 9)

2nd-line pts
(n = 8)

3rd-line + pts
(n = 7)

ORR 70.8 88.9 75.0 42.9

CR 4.2 11.1 0 0

PR 65.7 77.8 75.0 42.9

SD 20.8 11.1 25.0 28.6

Slide credit: clinicaloptions.com

http://www.clinicaloptions.com/oncology


Atezolizumab + Nab-Paclitaxel in mTNBC: 
Conclusions

• Atezolizumab + nab-paclitaxel well tolerated and active 
in mTNBC

• Safety profile similar to that of single agent
• Durable responses achieved across all lines of 

therapy
• Clinical response seen regardless of PD-L1 

expression
• Ongoing phase III randomized trial evaluating this 

combination in previously untreated mTNBC

1. Adams S, et al. ASCO 2016. Abstract 1009. 
2. ClinicalTrials.gov. NCT02425891.











This is a randomized, placebo-controlled, double-blind, global Phase III study of pembrolizumab
+ chemotherapy vs placebo + chemotherapy for subjects with locally recurrent inoperable or
metastatic triple negative breast cancer (TNBC), which has not been previously treated with
chemotherapy.

36

355Study Design

*

Drug Dose/ 
Potency Dose Frequency Route of 

Administration
Treatment 

Period Use

Pembrolizumab 200 mg Day 1 IV infusion Every 21 days Experimental

Nab-paclitaxel 100 mg/m2 Days 1, 8, and 15 IV infusion Every 28 days

Chemotherapy 
background 
treatment

Paclitaxel 90 mg/m2 Days 1, 8, and 15 IV infusion Every 28 days

Gemcitabine 
Carboplatin

1000 mg/m2

AUC 2
Days 1 and 8 IV infusion Every 21 days

Placebo (Normal 
Saline) NA Day 1 IV infusion Every 21 days Placebo for 

Pembrolizumab

The study consists of two parts
• Part 1

o open-label
o 30 subjects
o 3 arms (10 pts/arm)

 pembrolizumab + nab-paclitaxel
 pembrolizumab + paclitaxel
 pembrolizumab + gemcitabine + carboplatin

• Part 2
• double-blind
• 828 pts
• 2 arms (2:1 randomization)

 pembrolizumab + chemotherapy
 placebo + chemotherapy

Enrollment in Part 2 of the study will begin
immediately following completion of full
enrollment in Part 1.













Slide courtesy of Dr. Silvia Formenti



Patients with stable 
or progressing 
metastatic solid 
tumors, on single 
agent chemotherapy 
or hormonal therapy. 
With at least 3 
distinct measurable 
sites of disease.  P

Concurrent 
Radiotherapy 35 Gy
in 10 fractions over 

2 weeks to one 
metastatic site. 

+
GCS-F 125 μg/m2

Abscopal effect seen in 11/41 patients 
(26.8%, 95% CI 14.2-42.9)
4 NSCLC, 5 Breast ca, 2 Thymic ca
If effect was seen median overall 
survival increased from 
8.3 months to 21 months



Slide courtesy of Dr. Silvia Formenti
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Take home points 

• Anti PD1/PDL1 agents in monotherapy have shown modest activity in 
metastatic Breast Cancer 

• Toxicity profile is favorable. 
• Identification of Biomarkers is key !!!
• Potential Biomarkers include : Intestinal flora, Tumor mutational 

burden, Microsatellite instability, PD-1 , PDL-1 expression in tumor or 
microenvironment, gene expression signatures (immune rich type of 
TNBC, DNA damage and repair DDS), tumor infiltrating lymphocytes. 

• Combining these agents with radiation/ chemotherapy / GCS-F could 
enhance the response to therapy.



Thanks !!!

Please Don’t Forget 
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