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Learning objectives

• Select appropriate diagnostics and biomarker testing tailored 
to the clinical setting for a patient being considered for 
immunotherapy based on the expert panel 
recommendations in the SITC Clinical Practice Guideline 
(CPG)

• Implement immunotherapy treatments effectively and 
appropriately for breast cancer according to the 
recommendations in the CPG

• Appraise patterns of response to immunotherapy in order to 
appropriately monitor and manage patients during 
treatment
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• Early-stage TNBC

• Advanced/metastatic TNBC

• Response evaluation with immunotherapy

• Immunotherapy toxicities
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Development of the Guideline

• Developed according to the Institute of Medicine’s 
Standards for Developing Trustworthy Clinical Practice 
Guidelines

• Panel consisted of 17 experts in the field

• Recommendations are based upon published literature 
evidence, or clinical evidence where appropriate

• Consensus was defined at 75% approval among voting 
members
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Development of the Guideline
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General guidance for patients 
receiving immunotherapy
• For patients receiving immunotherapy, education should be 

provided, including the differences between chemotherapy and 
immunotherapy.

• Patients and providers should be educated about potential irAEs, 
including expected timing of symptom onset and management of 
toxicities with immunotherapies, rationale for holding doses as 
opposed to dose reductions, and detailed parameters for when to 
contact their care team.

• Education should include the importance of early recognition and 
management of irAEs, emphasizing that some of the more 
common toxicities have vague symptoms and therefore any 
change from baseline should be reported.

• Clinical trial enrollment should be considered if available.
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PD-L1 assays in TNBC

• SP142: IC > 1%, companion 
diagnostic for atezolizumab

• 22C3: CPS > 10, companion 
diagnostic for pembrolizumab
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MSI, dMMR and TMB

DNA mismatch repair deficiency

Tumor mutational burden

Microsatellite 
instability

Other causes of DNA mutations

Microsatellites are stretches of DNA with a repetitive 
sequence of nucleotides and are susceptible to acquiring 
errors if DNA mismatch repair machinery is defective in a 
cell. MSI is one specific type of DNA mutation, while TMB 

measures all types of DNA mutations.
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Panel recommendations for 
biomarkers in breast cancer
• All patients with advanced TNBC should have tumor tissue 

tested for PD-L1, TMB and MSI by FDA-approved tests.

• All patients who are candidates for immunotherapy should 
have tumor tissue tested for PD-L1 at least once, irrespective of 
prior therapies.

• PD-L1 testing is not recommended for patients with early-stage 
breast cancer at this time.

• When considering metastatic sites to test for PD-L1, it is 
preferable to prioritize extrahepatic sites or the primary tumor, 
if available.

• Biomarker assessment, including repeat receptor profiles, PD-
L1 and NGS should be considered at first relapse. 
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FDA-approved immunotherapy for 
early-stage TNBC

Regimen Approved Indication Dose

Pembrolizumab + 
chemotherapy (neoadjuvant) 

&
Pembrolizumab monotherapy 

(adjuvant)

2021 High-risk, early-stage TNBC

Pembrolizumab 200 mg Q3W or 400 mg 
Q6W

Neoadjuvant: pembrolizumab + 
chemotherapy for 24 weeks
Adjuvant: pembrolizumab for 27 weeks
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Clinical trials in early-stage TNBC: 
KEYNOTE-522
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Clinical trials in early-stage TNBC: 
KEYNOTE-522
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Toxicity considerations in early-stage 
TNBC
• Risk tolerance may be different in 

early-stage disease than for late-
stage

• Potential for long-term adverse 
events must be considered

17
Schmid, N Engl J Med 2020



Panel recommendations for early-
stage TNBC

• For patients with stage II and III TNBC, improved pCR rates 
with either neoadjuvant pembrolizumab or atezolizumab have 
been observed, regardless of PD-L1 status.

• Immunotherapy regimens for stage II or III TNBC should at 
least include an anthracycline and a taxane with or without 
carboplatin.

• For patients with high-risk early-stage TNBC, pembrolizumab + 
chemotherapy as neoadjuvant treatment and then continued 
as a single agent as adjuvant treatment after surgery is a 
standard of care based on KEYNOTE-522.
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FDA-approved immunotherapies for 
advanced TNBC

20

Regimen Approved Indication Dose

Pembrolizumab + 
chemotherapy

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

Pembrolizumab 2017/2020
MSI-H/dMMR or TMB-high solid tumors with 

progression on prior treatment
200 mg Q3W or 400 mg Q6W

Formerly approved 
regimen

Approved/
Withdrawn

Indication Dose

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



Clinical trials in metastatic TNBC
Trial Treatment arm(s) Patient selection criteria n ORR Median PFS 

(months)
Median OS 
(months)

IMpassion130 Atezolizumab + nab-paclitaxel Metastatic TNBC without prior therapy 451 ITT: 56.0%
PD-L1+: 58.9%

ITT: 7.2
PD-L1+: 7.5

ITT: 21.3
PD-L1+: 25.0

Placebo + nab-paclitaxel 451 ITT: 45.9%
PD-L1+: 42.6%

ITT: 5.5
PD-L1+: 5.0

ITT: 17.6
PD-L1+: 15.5

IMpassion131 Atezolizumab + paclitaxel Metastatic TNBC without prior therapy 431 ITT: 54%
PD-L1+: 63%

ITT: 5.7
PD-L1+: 6.0

ITT: 19.2
PD-L1+: 22.1

Placebo + paclitaxel 220 ITT: 47%
PD-L1+: 55%

ITT: 5.6
PD-L1+: 5.7

ITT: 22.8
PD-L1+: 28.3

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

KEYNOTE-119 Pembrolizumab Metastatic TNBC with 1-2 prior 
therapies

312 ITT: 9.6%
CPS >10: 18%

ITT: 2.1
CPS>10: 2.1

ITT: 9.9
CPS>10: 12.7

Single-agent chemotherapy 310 ITT: 10.6%
CPS >10: 9%

ITT: 3.3
CPS>10: 3.4

ITT: 10.8
CPS>10: 11.6

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

566 ITT: 40.8
CPS >10: 52.7

ITT: 7.5
CPS >10: 9.7

ITT: 17.2
CPS >10: 23.0

Placebo + chemotherapy 281 ITT: 37.0
CPS >10: 40.8

ITT: 5.6
CPS >10: 5.6

ITT: 15.5
CPS >10: 16.1

Schmid, N Engl J Med 2020; Adams, Ann Oncol 2019; Cortes, Lancet 2020; Miles, Ann Oncol 2021; Winer, Lancet Oncol 2021; Rugo, ESMO 2021
*FDA-approved 21



Clinical trials in HR+ or HER2+ breast 
cancer

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%

Rugo, Clin Cancer Res 2018; Loi, Lancet Oncol 2019; Emens Lancet Oncol 2020
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Panel recommendations for 
advanced TNBC
• For patients with locally advanced/metastatic TNBC, 

pembrolizumab should only be added to chemotherapy if tumors 
express PD-L1 with CPS > 10 by the 22C3 assay.

• For patients with locally advanced/metastatic TNBC, atezolizumab 
should only be added to nab-paclitaxel if tumor-infiltrating 
immune cells expressing PD-L1 occupy >1% of the tumor area by 
SP142 assay.

• Nab-paclitaxel is the only chemotherapy backbone that should be 
used with atezolizumab for advanced/metastatic TNBC.

• Patients deriving clinical benefit from atezolizumab-based 
treatment in the absence of clinically significant toxicity or disease 
progression should continue on atezolizumab plus nab-paclitaxel 
rather than change therapy.

23
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Pseudoprogression

Wang, RadioGraphics 2017.

Pseudoprogression: Growth of pre-existing lesions Pseudoprogression: Appearance of new lesions

Treatment

Timepoint 1 Timepoint 2Baseline

Timepoint 1 Timepoint 2Baseline

Treatment
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Pseudoprogression

Wang, RadioGraphics 2017.

Treatment

Timepoint 1Baseline

Treatment

Timepoint 1Baseline

Conventional 
criteria –

Stop therapy

Conventional 
criteria –

Stop therapy

Immune 
criteria – if 

patient is well 
clinically, 
continue 
therapy

Immune 
criteria – if 

patient is well 
clinically, 
continue 
therapy
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Distinguishing pseudoprogression
from true progression

Characteristic Pseudoprogression True progression

Clinical symptoms Should not deteriorate May deteriorate

Imaging findings
Initial increase that is not 

confirmed on follow-up scan
Confirmed on two sequential

scans

Biopsy
High immune infiltrate 

present in tumor

No immune infiltrate 
increase; primarily cancer 

cells

Time to progression Varies Varies

Lauber, Am Soc Clin Oncol Ed Book 2019.

27



Panel recommendations for 
response evaluation
• When pseudoprogression is suspected and treatment 

beyond progression is being considered, the patient should 
have stable or improved clinical condition, no severe 
laboratory abnormalities and be tolerating the treatment 
well with limited/mild side effects.

• For management of isolated site(s) of progression for a 
patient receiving immunotherapy, it is reasonable to 
consider local therapy for the isolated site(s) of progression 
as long as the patient has good performance status and it 
otherwise responding to the current treatment. However, 
there is no data that local treatment will improve clinical 
outcomes.

28
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Types of adverse events

Adverse events

Treatment-related adverse 
events

Not due to treatment

Non-immune related 
adverse events

Immune-related adverse 
events (irAEs)

• Can result from all ICIs
• Can impact any organ system
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Toxicity with immune checkpoint 
inhibitors

Wang, Front Pharmacol 2017.
Kelly, Cancer 2018.
Bertrand, BMC Med 2015.
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Kinetics of immune-related adverse 
events

• Can be days to months 
after therapy initiation

• Very early or very late AEs 
may warrant special 
concern

• May occur even after 
treatment is discontinued

• Important to identify 
patients who are currently 
OR previously on ICI 
treatment

Martins, Nat Rev Clin Oncol 2019

Anti-CTLA-4 Anti-PD-(L)1

Combination
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General irAE management

Severe irAE

First-line 
treatment:

Corticosteroids

Examples:
Prednisone

Methylprednisolone

Steroid-refractory 
irAEs:

Second-line 
immunosuppressives

Examples:
Infliximab

Vedolizumab
IVIG

Mycophenolate mofetil
Tocilizumab
Etanercept

Adalimumab
Tacrolimus

Azathioprine

Brahmer, J Immunother Cancer 2021
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Endocrinopathies

• Many have non-specific and/or overlapping cancer-related 
symptoms (fatigue, headache, malaise)

• Usually late-onset

• Assumed to be long-lasting or chronic

• Include:
• Primary or secondary thyroid dysfunction

• Hypophysitis

• Secondary adrenal insufficiency (primary AI is exceedingly rare)

• Type 1 diabetes mellitus (rare but life threatening)

Brahmer, J Immunother Cancer 2021
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Distinguishing immunotherapy and 
chemotherapy toxicities
Example: Elevation in LFTs – taxane versus immune mediated?

Useful strategies:

• More frequent blood monitoring

• Dose hold and re-challenge
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SITC’s Guidelines on irAEs
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Practical Management Pearls for Immunotherapy for the 
Treatment of Breast Cancer

November 17, 2021, 11:30 a.m. – 12:30 p.m. ET

Case Studies in Immunotherapy for the Treatment of 
Urothelial Cancer

November 5, 2021, 5:30 – 6:30 p.m. ET

Learn more and register at:
https://www.sitcancer.org/CPG-webinars

https://www.sitcancer.org/cpg-webinars


Targets for Cancer Immunotherapy: 
A Deep Dive Seminar Series
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Eight online seminars will address key questions in the field of cancer 
immunotherapy drug development

SEMINAR 7: T CELL FUNCTIONAL STATES 
November 18, 2021, 4:30 – 6:30 p.m. ET

SEMINAR 8: T CELL SELECTION FOR ADOPTIVE CELL THERAPY
January 25, 2022, 11:30 a.m. – 1:30 p.m. ET

Learn more and register at:
https://www.sitcancer.org/education/deepdive

https://www.sitcancer.org/education/deepdive


39

Learn more and register at: 
https://www.sitcancer.org/education/aci

A Focus on MSI-high/TMB-high Cancers

November 3, 2021, 5 – 9 p.m. ET

CME-, CPE-, CNE-, MOC-certified

https://www.sitcancer.org/education/aci
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Earn CME Credit as a JITC Reviewer

JITC also cooperates with reviewer recognition services (such as Publons) to 
confirm participation without compromising reviewer anonymity or journal 
peer review processes, giving reviewers the ability to safely share their 
involvement in the journal.

Learn how to become a reviewer at
sitcancer.org/jitc

https://www.sitcancer.org/research/jitc
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