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Immunotherapy in breast cancer

• Standard-of-care treatment usually 
involves surgery, endocrine therapy 
and/or HER2 directed therapy by 
subtype, chemotherapy, and radiation

• Application of immunotherapy is still in 
early stages

American Cancer Society 2020.
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Immunotherapy in breast and 
gynecologic cancers

#LearnACIAlexandrov, Nature 2013.
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Emens L. DOI: 10.1158/1078-0432.CCR-16-3001



Outline

• Breast cancer
• Approvals

• In the pipeline

• Biomarkers and immunotherapy responsiveness

#LearnACI



Outline

• Breast cancer
• Approvals

• In the pipeline

• Biomarkers and immunotherapy responsiveness

#LearnACI



Current approvals in breast cancer
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Checkpoint inhibitor Approved Indication Dose

Pembrolizumab 2017
MSI-H/dMMR advanced cancer with progression on previous 

treatment
200 mg Q3W or 400 mg Q6W

Atezolizumab + nab-paclitaxel
or paclitaxel protein-bound

2019 Advanced/Metastatic TNBC with PD-L1 ≥1% immune cells
840 mg atezolizumab Q2W + 100 

mg/m2 nab-paclitaxel on days 1, 8, 
15

Pembrolizumab 2020 TMB-high solid tumors with progression on prior treatment 200 mg Q3W or 400 mg Q6W

Pembrolizumab + 
chemotherapy

2020 Locally recurrent/metastatic TNBC with PD-L1 CPS >10 200 mg Q3W or 400 mg Q6W

Antibody-drug conjugate Approved Indication Dose

Ado-trastuzumab emtansine 2019 Adjuvant treatment of HER2-positive early breast cancer 3.6 mg/kg Q3W

Fam-trastuzumab
deruxtecan-nxki

2019
Unresectable/metastatic HER2-positive breast cancer after 2+ 

HER2 regimens
5.4 mg/kg Q3W

Sacituzumab govitecan 2020 Metastatic TNBC after two previous therapies 10mg/kg on D1&D8 of 21-day cycle



IMpassion130

#LearnACISchmid, ASCO 2019.



Significant improvement in PFS
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IMpassion130: PD-L1+ TNBC

#LearnACISchmid, ASCO 2019.
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PFS Benefit in CPS>10
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The FDA concurrently 
approved the PD-L1 IHC 
22C3 pharmDx test as a 
companion diagnostic 
assay for selecting 
patients with TNBC for 
pembrolizumab

Cortes J. et al Lancet 2020; 396: 1817–28

Hazard ratio [HR] for 
progression or death, 
0·65, 95% CI 0·49–
0·86; one-sided 
p=0·0012 [primary 
objective met]).



CPS >1 and ITT:
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Immune Effects of HER2 directed therapy
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Griguolo et al. Journal for ImmunoTherapy of Cancer (2019) 7:90

https://doi.org/10.1186/s40425-019-0548-6



T-DM1 in adjuvant setting
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N Engl J Med 2019;380:617-28.

DOI: 10.1056/NEJMoa1814017



3 year iDFS improvement of 11%
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Clinical trials in TNBC
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Trial Treatment arm(s) Patient selection
criteria

n ORR Median PFS 
(months)

Median OS 
(months)

IMpassion130 Atezolizumab + nab-paclitaxel*
*FDA-approved

Metastatic TNBC without 
prior therapy

902 ITT: 56.0%
PD-L1+: 58.9%

ITT: 7.2
PD-L1+: 7.5

ITT: 21.3
PD-L1+: 25.0

Placebo + nab-paclitaxel ITT: 45.9%
PD-L1+: 42.6%

ITT: 5.5
PD-L1+: 5.0

ITT: 17.6
PD-L1+: 15.5

KEYNOTE-086 Pembrolizumab A: Metastatic TNBC at 2nd

line or greater
170 5.3%

CR: 1.2%
2.0 9.0

B: PD-L1+ metastatic 
TNBC without prior 
therapy

84 21.4%
CR: 4.7%

2.1 18.0

IMMU-132-01 Sacituzumab govitecan-hziy*
(Anti-Trop-2)

Advanced TNBC with at 
least 2 prior therapies

108 33.3% 5.5 13.0

KEYNOTE-355 Pembrolizumab + chemotherapy Locally recurrent 
inoperable or metastatic 
TNBC without prior
therapy

566 ITT: 7.5
CPS >10: 9.7

Placebo + chemotherapy 281 ITT: 5.6
CPS >10: 5.6

KEYNOTE-522 Neoadjuvant pembrolizumab + 
paclitaxel/carboplatin, adjuvant pembrolizumab

Stage II or III TNBC 
without prior therapy

1174 Pathological complete response rates:
ITT: 64.8% vs 51.2%
PD-L1+: 68.9% vs 54.9%
PD-L1-: 45.3% vs 30.3%

Neoadjuvant placebo + paclitaxel/carboplatin, 
adjuvant placebo

Cortes, ASCO 2020; Schmid, N Engl J Med 2018; Schmid, N Engl J Med 2020; 
Adams, Ann Oncol 2019; Loi, Lancet Oncol 2019; Bardia, N Engl J Med 2019. 



Clinical trials in HR+ or HER2+ breast 
cancer
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Trial Treatment arm(s) Patient selection criteria n ORR Median PFS 
(months)

Median OS 
(months)

KEYNOTE-028 Pembrolizumab ER+/HER2-, PD-L1+ breast cancer 25 12.0%
CR: 0%

1.8 8.6

KEYNOTE-
014/PANACEA

Pembrolizumab + 
trastuzumab

HER2+ breast cancer with progression on 
trastuzumab

58 PD-L1+: 15%
CR: 4%

PD-L1-: 0%

KATE2 Atezolizumab + 
trastuzumab emtansine

HER2+ advanced breast cancer with previous 
trastuzumab and a taxane

133 ITT: 45%
PD-L1+: 54%

ITT: 8.2
PD-L1+: 8.5

ITT 1-year: 89.1%
PD-L1+: 94.3%

Trastuzumab emtansine 69 ITT: 43%
PD-L1+: 33%

ITT: 6.8
PD-L1+: 4.1

ITT 1-year: 89.0%
PD-L1+: 87.9%

KATHERINE Trastuzumab emanstine*
(Anti-HER2)

HER2-positive early breast cancer after 
neoadjuvant therapy

148
6

3-year invasive disease-free survival: 
88.3% vs. 77.0%

DESTINY-
Breast01

Trastuzumab
deruxtecan*

HER2-positive metastatic breast cancer after 
trastuzumab emanstine

184 60.9% 16.4 NR

Rugo, Clin Cancer Res 2018; Loi, Lancet Oncol 2019; Emens ESMO 2019 and 
SABCS 2018; von Minckwitz, N Engl J Med 2019; Modi, N Engl J Med 2020.



KEYNOTE 522:Neoadjuvant Study
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• pCR: 64.8% (pembro-chemo) vs. 51.2% 

(placebo-chemo)

After a median follow-up of 15.5 months EFS 

events occurred in: 

• 58 of 784 patients (7.4%) in the pembro–chemo 

group 

• 46 of 390 patients (11.8%) in the placebo–

chemo group 

• (hazard ratio, 0.63; 95% CI, 0.43 to 0.93).



In Arm 3 (taxol/carbo/ddAC arm) 
• 56% in the carbo arm had Grade 3-4 

neutropenia
• 20% had Grade 3-4 thrombocytopenia
• 10 pts had febrile neutropenia

The use of neoadjuvant platinum with taxane for 
treatment of early stage TNBC improve pCR rate, 
but toxicity limits dosing of carboplatin

ALLIANCE CALGB 40603: 
Addition of caroboplatin led to pCR 54% v 41%; P .0029

J Clin Oncol 33:13-21.
DOI: 10.1200/JCO.2014.57.0572



Neoadjuvant chemotherapy regimens in TNBC

• ISPY2 demonstrated addition of pembrolizumab improves pCR rate:

• pCR 60% in pembro-chemo (P+C) arm vs 20% in standard chemo (C) alone arm

• Standard chemo: 12 weekly pacliaxelAC (q2-3 wks)

• KEYNOTE-522

• pCR: 64.8% in the pembro–chemo group vs. 51.2% in chemo alone group

• Toxicity: treatment-related AE > grade 3: 78.0% in (P+C) and 73.0% in chemotherapy group

• febrile neutropenia: 14.6% (P+C) and 12.1% (C)

• discontinuation of any trial drug:  23.3% (P+C), 12.3% (C)

N Engl J Med 2020; 382:810-821 DOI: 10.1056/NEJMoa1910549
JAMA Oncol. 2020;6(5):676-684. doi:10.1001/jamaoncol.2019.6650
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Biomarkers and immunotherapy 
responsiveness in breast cancers

• Potential markers of responsiveness include:
• PD-L1

• Tumor infiltrating lymphocytes

• Mutational signatures

#LearnACINCCN Guidelines.

FDA-approved biomarkers 
only include:
• PD-L1+ by SP142
• TMB 10 or more
• MSI high
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PD-L1+ ITT

Here, patients with PD-L1 on ≥ 1% of tumor-
infiltrating immune cells had improved 

outcomes on atezolizumab + chemotherapy 
compared to the general population (OS HR 0.62 

vs 0.84)

However, PD-L1 expression does not always 
correlate with response to all ICIs.

Schmid, N Engl J Med 2018.
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KEYNOTE-086

> median < median

Here, patients with a tumor infiltrating 
lymphocyte level greater than the median level 

had improved outcomes when treated with 
pembrolizumab, particularly in the front-line 

setting (cohort B).

Adams, Ann Oncol 2019.

*Not an FDA-approved biomarker for treatment selection



Biomarkers and immunotherapy 
responsiveness in breast cancers
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BRCA1/2-
deficient breast 

cancers

HRD low/allele-
specific LOH-

negative

HRD high/allele-
specific LOH-

positive

TNBC

HR+

TNBC

HR+

Most immunogenic
↑↑↑ CD8

↑↑↑ immune infiltrate
↑↑↑ PD-L1

Immunogenic
↑↑ CD8

↑↑ immune infiltrate
↑↑ PD-L1

Immunogenic
↑↑ CD8

↑↑ immune infiltrate
↑↑ PD-L1

Least immunogenic
↓ CD8

↓ immune infiltrate
↓ PD-L1

Kraya, Clin Cancer Res 2019.

HRD = homologous recombination deficiency; LOH = loss of heterozygosity

Pembrolizumab is also 
approved for MSI-
H/TMB-H tumors

*BRCA/HRD not FDA-
approved biomarkers for 

immunotherapies



Conclusions

• Immunotherapy in breast cancers is expanding rapidly

• Immunotherapy in breast cancer shows promise in certain 
subtypes

#LearnACI



Case Studies



Case Study 1

65 y.o. woman with de novo stage 4 TNBC with metastatic disease to the bone, liver, and lung presents for initial consultation. She has not received 
any treatment in the metastatic setting. 

1. What is the first step in evaluating her disease to determine the 1st line therapy? 
A. Initiate chemotherapy with Gemcitabine plus carboplatin 
B. Biopsy metastatic site and send off for PD-L1 IHC 
C. Initiate radiation to the liver lesions
D. Initiate endocrine therapy with tamoxifen   

2. The patient initiates 1st line therapy, on her first restaging scan at 3 months, she has achieved PR. She feels well and continues on current therapy. 
What are the routine labs for patients like her? 

A. CBC with diff
B. CMP
C. TFTs
D. All of the above

3. Her TSH on routine labs was found to be elevated at 10, she is asymptomatic, what is the next step? 
A. Admit patient to the hospital
B. Do nothing
C. Begin levothyroxine
D. All of the above

#LearnACI


