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Outline

• Current pearls of immune checkpoint inhibition strategy in mTNBC

• Role of chemotherapy in IO-combination

• Controversy and future perspectives



Activation of the main effector mechanisms of cytot oxic lymphocytes. 

Luis Martínez-Lostao et al. Clin Cancer Res 2015;21:50 47-5056
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Who is the true killer in PD1/PD-L1 
immune checkpoint blockade? 

Nature Medicine 2018;24, 994–1004
Front. Immunol 2020. 11:364.



Immune cell characteristics that may
influence the clinical efficacy of anti-PD-1/PD-L1 therapy

Front. Immunol 2020. 11:364.



TIL as immunogenic marker for TNBC



Low response rate in >2+ Lines



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 

PD-L1 IHC (E1L3N clone)

PD-L1 positivity
Primary

Metastatic

Primary Met



Biomarkers for immune check point inhibitors
(Concept and clinical validity)

• Current practice (by 2021. Aug)
- MSI (MSI-H)*
- TMB (≥10 mutations/megabase)*
- PD-L1 status (by IHC)

• Emerging and/or investigational 
- Microbiome (腸道微菌叢)
- TILs
- Neoantigen
- Immune cell repertoire 
- Immune response gene signature 

Nat Rev Clin Oncol. 2017 Nov;14(11):655-668

*approved for pembrolizumab only 



Checkpoint Blockade: Enriching for Monotherapy 

Responders

Line of Therapy

1. Emens. JAMA Onc. 2018;5:74. 2. Adams. Ann Onc. 2018;30:397. 3. Adams. Ann Onc. 2019;30:405. 4. Loi. ESMO 2017. Abstr LBA13. 

TILs[1] Line, TILs, PD-L1+[4]

� Frontline therapy

� High level of TIL

� PD-L1+

� TMB 

Pembrolizumab
(n = 254)[2,3]

Atezolizumab
(n = 115)[1]
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Immunotherapy not likely one-size fit for all

mTNBC

PD-L1(+)

IO-chemo 
better 

chemo

PD-L1 (-) Chemo
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� 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 

IMpassion130 study design

Schmid P, et al. IMpassion130 
ESMO 2018 (LBA1_PR)

http://bit.ly/2DMhayg

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).

Key IMpassion130 eligibility criteria a:

• Metastatic or inoperable locally advanced TNBC
‒ Histologically documentedb

• No prior therapy for advanced TNBC
‒ Prior chemo in the curative setting, including 

taxanes, allowed if TFI ≥ 12 mo

• 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%])c

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



San Antonio Breast Cancer Symposium ®

December 4-8, 2018

7.5 mo
(6.7, 9.2)

5.0 mo
(3.8, 5.6)

PD-L1+ PFS
Stratified HR, 0.62

(95% CI: 0.49, 0.78)
P < 0.0001

7.2 mo
(5.6, 7.5)

5.5 mo
(5.3, 5.6)

ITT PFS
Stratified HR, 0.80

(95% CI: 0.69, 0.92)
P = 0.0025

21.3 mo
(17.3, 23.4)

17.6 mo
(15.9, 20.0)

ITT OS
Stratified HR, 0.84

(95% CI: 0.69, 1.02)
P = 0.0840b

25.0 mo
(22.6, NE)

15.5 mo
(13.1, 19.4)

PD-L1+ OS
Stratified HR, 0.62

(95% CI: 0.45, 0.86)c

NE, not estimable.
Median follow-up (ITT): 12.9 months.
a PD-L1+: PD-L1 in ≥ 1% of IC. b Not significant. cNot formally tested per hierarchical study design.
1. Schmid N Engl J Med 2018. 2. Schmid ESMO 2018 [LBA1_PR].

IMpassion130 primary analysis 1,2:
Clinically meaningful PFS and OS benefit in the PD -L1+ population

5

ITT population PD-L1+ population a

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

*Tecentriqis only approved for PD-L1 IC+ mTNBCpopulation in Taiwan.



KEYNOTE-355: Study Design

� Randomized, double-blind, multicenter phase III trial

� Primary endpoints: PFS and OS (PD-L1 CPS ≥ 10, PD-L1 CPS ≥ 1, and ITT)

� Secondary endpoints: ORR, DoR, DCR, safety
Cortes. ASCO 2020. Abstr 1000. Slide credit: clinicaloptions.com

Adult patients with 

previously untreated locally 

recurrent inoperable or 

metastatic TNBC; completed 

curative intent Tx 

≥ 6 mos before first 

recurrence

(N = 847)

Until progression, toxicity, or 

completion of 35 cycles of 

pembrolizumab/placebo

Pembrolizumab 200 mg IV Q3W

+ chemotherapy*

(n = 566)

Placebo + chemotherapy*

(n = 281)

*Investigator’s choice of chemotherapy was permitted:

� Nab-paclitaxel 100 mg/m2 IV on Days 1, 8, 15 of 28-day cycle

� Paclitaxel 90 mg/m2 IV on Days 1, 8, 15 of 28-day cycle

� Gem 1000 mg/m2 + carbo AUC 2 on Days 1, 8 of 21-day cycle

Stratified by chemotherapy (taxane vs gem/carbo); PD-L1 

tumor expression (CPS > 1 vs < 1); previous Tx with same 

class of chemotherapy for EBC (Y vs N)



KEYNOTE-355: PFS in PD-L1 CPS ≥ 10 Population

Slide credit: clinicaloptions.comCortes. ASCO 2020. Abstr 1000. Reproduced with permission.

n/N Events mPFS, mos
HR 

(95% CI)
P value

(one-sided)

Pembro + CT 136/220 61.8% 9.7
0.65 

(0.49-0.86)
0.0012

5.6Placebo + CT 79/103 76.7%

Pts. at risk
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Molecular basis and rationale for combining immune checkpoint 
inhibitors with chemotherapy in cancer

Drug Resistance Updates 46:100644



Chemotherapy-induced immune modulation in TME of NSCLC

Drug Resistance Updates 46:100644



Theoretical combination strategy of chemo-immunotherapeutic regimens

ICI sensitive
Chemo-

sensitive

ICI sensitive
Chemo-

resistance

ICI-

insensitive

Chemo-

sensitive

ICI-

insensitive

Chemo-

resistance

Immune checkpoint effect Chemotherapy effect Combination effect

Synergistic or Additive

Overcoming chemo-resistance

Enhanced immune-mediated cytotoxic killing 

(immune modulatory)

Possibly Synergistic BUT 

likely Non-clinical significant



Neoadjuvant IO trials 

Cancer Treatment Reviews 98 (2021) 102222

Window (induction ICI)

No AC regimen

No platinum regimen

aPD-L1

aPD1

aPD1

aPD-L1

aPD-L1

aPD1



Uncertainty of neoadjuvant IO approach in TNBC

Cancer Treatment Reviews 98 (2021) 102222



Priming Immune with ICI followed by chemotherapy combination?Priming Immune with ICI followed by chemotherapy combination?Priming Immune with ICI followed by chemotherapy combination?Priming Immune with ICI followed by chemotherapy combination?

Presented By Sibylle Loibl at 2018 ASCO Annual Meeting

Durvalumab is an 

anti-PDL1 mAb



GeparNUEVO Survival Analysis: Study Design

� Randomized, double-blind phase II trial

‒ Current analysis of long-term outcomes after median follow-up of 43.7 mo (range: 4.9-56.1)

Loibl. ASCO 2021. Abstr 506. Loibl. Ann Oncol. 2019;30:1279. NCT02685059. Slide credit: clinicaloptions.com

Patients with previously 

untreated uni-/bilateral 

primary, nonmetastatic, 

invasive TNBC; tumor size 

≥2 cm (cT2-cT4a-d); 

no autoimmune disease; 

ECOG PS 0/1

(N = 174)

Durvalumab 0.75 g IV x 1

(n = 88)

Placebo

(n = 86)

Stratified by stromal TILs 

(low vs med vs high)

Durvalumab 1.5 g IV Q28D +

nab-Pac 125 mg/m2 QW

Placebo Q28D +

nab-Pac 125 mg/m2 QW

Durvalumab 1.5 g IV Q28D +

EC† D1Q14 for 4 cycles

Placebo Q28D +

EC† D1Q14 for 4 cycles

� Primary endpoint:
pCR (ypT0, ypN0) at surgery

� Secondary endpoints:
invasive DFS, distant DFS, OS

Window of Opportunity (2 Wk)* 12 Wk 8 Wk

S

U

R

G

E

R

Y

*Window of opportunity closed after n = 117 enrolled due to IDMC concerns about delay in 

patients starting CT in placebo arm. †Epirubicin 90 mg/m2 + cyclophosphamide 600 mg/m2.



Primary Endpoint - pathological complete response <b r />pCR – ypT0, ypN0

Presented By Sibylle Loibl at 2018 ASCO Annual Meeting



Subgroup Analysis – pCR rates

Presented By Sibylle Loibl at 2018 ASCO Annual Meeting



GeparNUEVO Survival Analysis: iDFS

� iDFS benefit with durvalumab generally 
consistent across subgroups

‒ Benefit potentially greater in those with 
PD-L1–positive† disease (P = .053 for 
durvalumab vs placebo)

� HR (95% CI) for pCR vs no pCR: 0.34 
(0.16-0.73; log-rank P = .004)

� HR (95% CI) for durvalumab vs placebo: 
pCR, 0.22 (0.05-1.06; log-rank P = .038); 
no pCR, 0.67 (0.29-1.54; log-rank P = .346)

Slide credit: clinicaloptions.comLoibl. ASCO 2021. Abstr 506.

iDFS Outcome Durvalumab (n = 88) Placebo (n = 86)

Events, n 12 22

3-yr iDFS, % 85.6 77.2

Stratified HR* (95% CI) 0.48 (0.24-0.97; P = .0398)

By pCR status pCR (n = 47) No pCR (n = 40) pCR (n = 38) No pCR (n = 48)

Events, n 2 9 7 15

3-yr iDFS, % 95.5 76.3 86.1 69.7

Log-rank P value .0071

*Stratified by stromal TILs. †Determined using Ventana SP263 antibody with cutoff of 1%.



GeparNUEVO Survival Analysis: OS

� HR (95% CI) for pCR vs no pCR: 0.27 
(0.09-0.81; log-rank P = .012)

� HR (95% CI) for durvalumab vs placebo: 

‒ pCR: 0.00 (0.00-; log-rank P = .024)†

‒ no pCR: 0.30 (0.08-1.09; log-rank P = .053)

Slide credit: clinicaloptions.comLoibl. ASCO 2021. Abstr 506.

OS Outcome Durvalumab (n = 88) Placebo (n = 86)

Events, n 4 15

3-yr OS, % 95.2 83.5

Stratified HR* (95% CI) 0.24 (0.08-0.72; P = .0108)

By pCR status pCR (n = 47) No pCR (n = 40) pCR (n = 38) No pCR (n = 48)

Events, n 0 3 4 11

3-yr OS, % 100 92.0 88.9 78.8

Log-rank P value .0023

*Stratified by stromal TILs. †No events in durvalumab arm.



Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6 Cycle 7 Cycle 8 Cycle 9

KEYNOTE-173: Phase I Study of Pembrolizumab + 
Chemotherapy as Neoadjuvant Treatment in TNBC

aOptional biopsy was performed between Days 15 and 21 of Cycle 3.

Nab-paclitaxel and paclitaxel were administered Days 1, 8, 15 Q3W. Pembrolizumab dose: pembrolizumab 200 mg Day 1 Q3W. Doxorubicin dose: 60 mg/m2 Day 1 Q3W. Cyclophosphamide dose: 600 mg/m2 Day 1 Q3W. 
All treatment administered IV.

Schmid P et al. Ann Oncol. 2020;31(5):569–581.

Safety, tolerability

Primary Endpoints 

pCR (ypT0/Tis ypN0 or ypT0 ypN0), ORR, EFS, OS

Secondary Endpoints 

• Age ≥18 years

• Previously 

untreated TNBC

• Nonmetastatic 

(T1c, N1–N2; 

T2–T4c, N0–N2)

• ECOG PS 0−1

Patient 
Population

Pembrolizumab

Pembrolizumab

Cohort A

Cohort B

Pembrolizumab

Cohort C

Pembrolizumab

Cohort D

Pembrolizumab

Cohort E

Pembrolizumab

Cohort F

3–6 weeks

Biopsy and 

Breast MRI 

at Screening

Biopsya

Nab-paclitaxel 125 mg/m2 Doxorubicin + Cyclophosphamide

Nab-paclitaxel 100 mg/m2

Carboplatin starting at AUC 6 Q3W

Nab-paclitaxel 125 mg/m2

Carboplatin starting at AUC 5 Q3W

Nab-paclitaxel 125 mg/m2

Carboplatin starting at AUC 2 Q3W

Paclitaxel 80 mg/m2 

Carboplatin starting at AUC 5 Q3W

Paclitaxel 80 mg/m2

Carboplatin starting at AUC 2 Q3W

Definitive surgery 

and tissue 

collection for 

pCR assessment

Doxorubicin + Cyclophosphamide

Doxorubicin + Cyclophosphamide

Doxorubicin + Cyclophosphamide

Doxorubicin + Cyclophosphamide

Doxorubicin + Cyclophosphamide

Breast MRIBreast MRIBiopsy

Safety, tolerability

Primary Endpoints 

pCR (ypT0/Tis ypN0 or ypT0 ypN0), ORR, EFS, OS

Secondary Endpoints 

• Age ≥18 years

• Previously 

untreated TNBC

• Nonmetastatic 

(T1c, N1–N2; 

T2–T4c, N0–N2)

• ECOG PS 0−1

Patient 
Population

Pembrolizumab

Pembrolizumab

Cohort A

Cohort B

Pembrolizumab

Cohort C

Pembrolizumab

Cohort D

Pembrolizumab

Cohort E

Pembrolizumab

Cohort F

3–6 weeks

Biopsy and 

Breast MRI 

at Screening

Biopsya

Nab-paclitaxel 125 mg/m2 Doxorubicin + Cyclophosphamide

Nab-paclitaxel 100 mg/m2

Carboplatin starting at AUC 6 Q3W

Nab-paclitaxel 125 mg/m2

Carboplatin starting at AUC 5 Q3W

Nab-paclitaxel 125 mg/m2

Carboplatin starting at AUC 2 Q3W

Paclitaxel 80 mg/m2 

Carboplatin starting at AUC 5 Q3W

Paclitaxel 80 mg/m2

Carboplatin starting at AUC 2 Q3W

Definitive surgery 

and tissue 

collection for 

pCR assessment

Doxorubicin + Cyclophosphamide

Doxorubicin + Cyclophosphamide

Doxorubicin + Cyclophosphamide

Doxorubicin + Cyclophosphamide

Doxorubicin + Cyclophosphamide

Breast MRIBreast MRIBiopsy

High risk 

eTNBC= (T1c, 

N1–N2; T2–T4c, 

N0–N2)

Determining DLT of IO + chemo
Priming Immune with ICI followed by chemotherapy combination?



Exploratory biomarker

pCR increased after regimen 2 

(AC regimen, cycle 6-9) PD-L1 CPS correlates with pCR

Schmid P et al. Ann Oncol. 2020;31(5):569–581



Stromal TILs are effectors/biomarkers

Pretreatment TILs

On-treatment TILs
(after 1 dose Pembro, 

at end of Cycle 1)

On-target effect 

of 

pembrolizumab



KEYNOTE-173 Safety
Grade ≥3 TRAEs

Data cutoff date: 31 May 2018.
AC = Doxorubicin 60 mg/m2 IV Day 1 Q3W + cyclophosphamide 600 mg/m2 IV Day 1 Q3W.
Pembrolizumab dose = pembrolizumab 200 mg IV Q3W.

Cohort A: pembrolizumab + (Nab-paclitaxel 125 mg/m2 IV Days 1, 8, 15 Q3W → AC); Cohort B: pembrolizumab + (Nab-paclitaxel 100 mg/m2 IV Days 1, 8, 15 Q3W + Carboplatin starting at AUC 6 IV Day 1 Q3W → AC); Cohort C: 
pembrolizumab + (Nab-paclitaxel 125 mg/m2 IV Days 1, 8, 15 Q3W + Carboplatin starting at AUC 5 IV Day 1 Q3W → AC); Cohort D: pembrolizumab + (Nab-paclitaxel 125 mg/m2 IV Days 1, 8, 15 Q3W + Carboplatin starting at AUC 2 
IV Days 1, 8, 15 Q3W → AC); Cohort E: pembrolizumab + (Paclitaxel 80 mg/m2 IV Days 1, 8, 15 Q3W + Carboplatin starting at AUC 5 IV Day 1 Q3W → AC); Cohort F: pembrolizumab + (Paclitaxel 80 mg/m2 IV Days 1, 8, 15 Q3W + 
Carboplatin starting at AUC 2 IV Days 1, 8, 15 Q3W → AC).

Schmid P et al. Ann Oncol. 2020;31(5):569–581 (Supplement).

n (%)

Cohort A
Pembrolizumab + 

(Nab-pac→AC)a

N=10

Cohort B
Pembrolizumab + 

(Nab-pac + Carbo 

AUC 6→AC)b

N=10

Cohort C
Pembrolizumab + 

(Nab-pac + Carbo 

AUC 5→AC)c

N=10

Cohort D
Pembrolizumab + 

(Nab-pac + Carbo 

AUC 2→AC)d

N=10

Cohort E
Pembrolizumab + 

(Pac + Carbo 

AUC 5→AC)e

N=10

Cohort F
Pembrolizumab + 

(Pac + Carbo 

AUC 2→AC)f

N=10

Total

N=60

Any 8 (80) 10 (100) 9 (90) 10 (100) 7 (70) 10 (100) 54 (90)

Neutropenia 5 (50) 8 (80) 9 (90) 10 (100) 6 (60) 8 (80) 44 (73)

Febrile neutropenia 1 (10) 2 (20) 4 (40) 5 (50) 0 1 (10) 13 (22)

Anemia 0 1 (10) 3 (30) 3 (30) 2 (20) 3 (30) 12 (20)

Thrombocytopenia 0 2 (20) 0 2 (20) 0 1 (10) 5 (8)

Vomiting 1 (10) 1 (10) 1 (10) 0 1 (10) 0 4 (7)

WBC decreased 0 0 1 (10) 2 (20) 1 (10) 0 4 (7)

ALT increased 1 (10) 0 0 1 (10) 0 1 (10) 3 (5)

Fatigue 1 (10) 0 0 0 1 (10) 1 (10) 3 (5)

Nausea 3 (30) 0 0 0 0 0 3 (5)

Two chemotherapy regimens met the RP2D threshold: nab-paclitaxel 125 

mg/m2 qw; paclitaxel 80 mg/m2 qw + carboplatin AUC5 q3w.



Induction chemotherapy followed by ICI? 
( immune immune immune immune induction by chemotherapy)induction by chemotherapy)induction by chemotherapy)induction by chemotherapy)

Median age, years (range) 51 (29–70)

Germline BRCA1/2 , n (%)

Mutation 6 (9%)

Wild type 50 (71%)

Unknown 14 (20%)

Number of previous therapies for metastatic disease, n (%)

0 17 (24%)

1 34 (49%)

2–3 19 (27%)

Previous chemotherapy exposure, n (%)

Taxane 64 (91%)

Anthracycline 60 (86%)

Platinum 42 (60%)

Capecitabine 34 (49%)

PD-L1 expression on tumor cells, n (%) (DAKO 22C3 clone)

Not available 5 (7%)

≥1% on tumor cells 44 (63%)

≥5% on tumor cells 23 (33%)

Nature Medicine vol 25, pages 920–928 (2019)
These are relatively low inflammable tumors

Nivolumab



Short-term doxorubicin and cisplatin may increase the likelihood of 
response to PD-1 blockade in  TNBC



Short-term doxorubicin and cisplatin
may induce a more favorable tumor microenvironment





The Novel MOA of Eribulin : 
Following Eribulin Treatment, Perfusion Becomes Uniform Throughout the 

Tumor Core and Rim

Vehicle

Eribulin
mesylate
0.1 mg/kg

Well perfused

Poorly perfused

Homogenous perfusion

Tumor shrinkage

Eribulin
mesylate
0.3 mg/kg

Funahashi Y, Okamoto K, et al. 2014. 

MX-1 xenograft in 
nude rats (Day 6)

MDA-MB-231 xenograft in 
nude rats (Day 10)
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The Novel MOA of Eribulin : 
One Dose of Eribulin Induces Small Capillaries, Increases Perfusion and 

Eliminates Hypoxia

CD31:Endothelial cell marker
Hoechst: Perfusion marker
CA9:Hypoxia marker

MDA-MB-231 human breast cancer xenografts in nude mice

VEH 0.3 1.0 3.0

Eribulin (mg/kg)

Vehicle Eribulin, 3 mg/kg Vehicle Eribulin,1mg/kg

Funahashi et al., 
2014

CD31 staining for endothelial cells Staining for perfusion and hypoxia





The Novel MOA of Eribulin : 
Eribulin May Decrease Tumor Size and Inhibit Further Metastasis by Inducing 

Changes in Tumor Vasculature

Normal tissue 

vascularization

Abnormal tissue 

vascularization

Effect of 

eribulin

Internal tumor environment

Abnormal vascular 
network

►Dysfunctional blood vessels

►Poor perfusion

►Poor drug delivery

►Small vessels

►Perfusion

►Drug delivery
Metastasis

Hypoxic region

Large hypoxic 
region

Potential for 
metastasis

Tumor volume

Eribulin-induced vascular remodeling

Poor tumor perfusion with hypoxia









Eribulin Suppresses Experimental Metastasis In Vivo

Yoshida et al., 2014

Inject eribulin-
treated or 5FU-
treated surviving
breast cancer 
cells into tail vein

Representative lung images  (Day15)

Number of lung nodules Survival of mice



Modulation of TME by eribulin

Ito et al, Cancer Science 2017
*Nature Communications v9: 5379 (2018)

CD11b is immune activating marker*



Eribulin-responsive tumors showed 

improved anti-tumor immune response 

Goto W et al. Anticancer Res. 2018; 38(5):2929-2938. 

Responders

Non-Responders

FOXP3:

Markers for CD4+ 

T- suppresser 

cells



Eribulin unique non-mitotic effects

Summary (vs anti-mitotic comparators) 

Effects Taxane Vinorelbine Eribulin

Anti-

angiogenesis

Yes, metronomic Yes, metronomic Yes, at therapeutic 

dose

Anti-tumor

immunity

Docetaxel more 

prominent than 

Paclitaxel in 

peripheral 

immunomodulating

effects.

Complex;

Vinorelbine < 

Eribulin in terms of 

intra-tumor CD11b(+) 

cells 

Yes, enhanced 

CD11b(+) immune 

cells infiltrates & 

overall improved 

anti-tumor 

immunity 

Anti-EMT Unclear; EMT 

phenotype is 

associated with 

taxane-resistant

No, may induce EMT

through 

endoreticulum stress

Yes, reversal of EMT,

and suppresses 

migration/invasion 

in vitro/in vivo
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Eribulin in combination with I/O in

triple negative breast cancer
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ASCO: 2020

Paper: 2021

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726
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Open-label, single arm, Phase 1b/2 study

DLT: dose-limiting toxicity

RP2D: recommended phase 2 dose

Study design

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726
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Study design: patient disposition

Eribulin + Pembrolizumab (N=167)

1 Line

Stratum 1

2-3 Line

Stratum 2N=66 N=101

PD-L1 + PD-L1 – PD-L1 + PD-L1 –

N=29 N=31 N=45 N=44

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726

CPS ≥1 (22C3 clone) CPS ≥1 (22C3 clone) 
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Patient baseline characteristics

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726
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Tumor responses overall, and by prior systemic anticancer 

therapy strata

mPFS mOS ORR (%) mDOR (mo)

Overall 4.1 16.1 23.4 8.3

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726

1 L

2-3 L

mPFS mOS ORR (%) mDOR (mo)

Stratum 1 4.2 17.4 25.8 9.0

Stratum 2 4.1 15.5 21.8 8.6

DOR: duration of response
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Most patients showed a decrease in target lesion size

mPFS mOS ORR (%)

PD-L1 + 4.2 16.3 28.4

PD-L1 – 3.9 15.2 17.3

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726
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Tumor responses stratified by both prior systemic 

anticancer therapy strata and PD-L1–expression status

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726

1 L 2-3 L



Internal training only. Do not distribute externally

mPFS in stratum1 and stratum 2

Stratum 1

6.1

3.5

Stratum 2

4.1

3.9

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726

1 Line 2-3 Line
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mOS in stratum1 and stratum 2

Stratum 1

21.0

15.2

Stratum 2

14.0

15.5

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726

1 Line 2-3 Line
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Summary of TEAEs that occurred in ≥ 10% of patients

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726
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Treatment-emergent adverse events (TEAE)

TEAEs Eribulin + Pembro

Fatigue (%) 65.9

Nausea (%) 57.5

PN-sensory (%) 41.3

Alopecia (%) 39.5

Constipation (%) 36.5

Immuno-related TEAEs For Pembro

Hypothyroidism (%) 18 .0

Pneumonitis (%) 10.8

Hyperthyroidism (%) 7.8

Infusion-related 

reaction (%)
3.0

No dose-limiting toxicities observed

No deaths were considered 

treatment related

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726
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Efficacy outcomes: prior systemic anticancer therapy and tumor 

PD-L1-expression status using a CPS cutoff of 1 or 10

Stratum 1

(1 L)

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726
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Efficacy outcomes: prior systemic anticancer therapy and tumor 

PD-L1-expression status using a CPS cutoff of 1 or 10

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726

Stratum 2

(2-3 L)
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Summary

• Eribulin + pembrolizumab was generally well tolerated and 

showed promising antitumor activity in mTNBC

• While the activity appeared enhanced in patients with PD-L1+ 

tumors, this combination also demonstrated promising antitumor 

activity in PD-L1(-) tumors

• These results support further clinical development of eribulin plus 

pembrolizumab as a potential antitumor strategy for patients with 

mTNBC

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726



Thank you !



For Discussion
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Backup slides
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Summary of tumor responses overall, and by prior systemic 

anticancer therapy strata

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726
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Summary of efficacy outcomes

1 L 2-3 L

mPFS mOS ORR (%) mDOR (mo)

Overall 4.1 16.1 23.4 8.3

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726
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Waterfall Plots of maximum tumor changes from baseline

Most patients experienced a reduction of tumor size

Tolaney, S. M., et al., (2021). Clin Cancer Res.; DOI: 10.1158/1078-0432.CCR-20-4726


