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Breast Cancer
Immunotherapy
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Anti PD-1/ PD-L1 
combinations 



Anti PD-1/PD-L1 in BC Immunotherapy

• Anti PD-1 / PD-L1 monotherapy is
associated with poor response rates in
heavily pre-treated MBC.

• However, chemotherapy + ICI
combinations demonstrate higher efficacy
and offer survival advantage in early high
risk TNBC and PD-L1 CPS≥ 10 front line
mTNBC

• Other novel combinations?

Front Pharmacol. 2020 May 15;11:722
Ann Oncol. 2019 Mar 1;30(3):397-404.
Lancet. 2020 Dec 5;396(10265):1817-1828.
N Engl J Med. 2020 Feb 27;382(9):810-821

Fig: Mechanism of Action anti PD-1 / PD-L1  checkpoint inhibition



Approach to targeted ICI combinations 

Antigenicity Immunogenicity Immune-suppression



PARPi combinations





Dual Blockade (CTLA4 + PD-1/PD-L1)



Dual CTLA4 + PD-1 blockade

A) Upregulation of CD8, granzyme A, perforin gene expression & B) High neoantigen burden and C) TMB associated 
with improved response

Oncotarget. 2018 Apr 10;9(27):18985-18996

Fig: Waterfall pot showing response rates from Durvalumab + tremelimumab
in ER+ & TNBC cohorts

Fig: PFS and OS  in n=18 patients receiving Durvalumab + tremelimumab for advanced refractory ER+ & TNBC



Dual ICI blockade in Metaplastic Breast Cancer 
DART (S1609) Cohort 36

✓ N =17, All pre-treated & chemo refractory
✓ All responses,  ongoing > 2years in duration 
✓ No correlation with TMB , PDL-1 expression
✓ Prior PD-1/PDL-1 therapy associated with PD
✓ NO new safety signals , but higher toxicity 
✓ All responders with G3 irAEs

Clin Cancer Res. 2022 Jan 15;28(2):271-278.

Fig: Swimmer plot depicting responses and PFS seen in n=17 patients with refractory metastatic metaplastic TNBC 



PI3K/AKT/PTEN



Ipatasertib + Atezolizumab shows favorable safety

• RP2D of IPAT : 400mg with q3week Atezo

• Ipatasertib + Atezolizumab downregulates stromal T-Regs and
upregulates iTILs CD8+ T cells in patients with advanced refractory
solid tumors.

Lopez J. et al, Ice- CAP, AACR 2020



Ipat + Atezo + taxane shows promising efficacy
Triplet shows ORR ~ 70% in front line mTNBC independent of PDL-1 or 
PI3K pathway alt.



J Natl Compr Canc Netw. 2020 Apr;18(4):479-489.



Ongoing Phase II/III studies with targeted combinations

J Natl Compr Canc Netw. 2020 Apr;18(4):479-489.



Emerging Agents – Oncolytic Viruses (OV)



OVs in MBC

• Oncolytic viruses are derived or engineered from naturally occurring 
viruses to target and specifically kill cancer cells.

• OVs mediate anti-tumor effects through direct tumor cell lysis and 
activation of the anti-tumor immune response :

Tumor-associated antigens (TAAs)

Immunosuppressive TME.

• OVs have proven safe, with fewer treatment-related severe adverse 
events (SAEs, grade 3–4), however have shown poor responses as 
monotherapy in MBC

O Bryan SM et al. Curr Gene Ther. 2018;18(4):192-205
Watanbe N et al, Mol Ther. 2021 Feb 3;29(2):505-520



OVs in MBC

Watanbe N et al, Mol Ther. 2021 Feb 3;29(2):505-520.





Ongoing trials

Radosa JC et al, Breast Care 2020;15:450–469



Emerging Agents – Anti tumor vaccines 



Anti Tumor Vaccines in BC
• Breast cancer vaccines can be divided into

different types based on platforms and
formulations

• They all need to make the targeted antigen
recognized by the autologous immune system to
induce a therapeutic effect.

• Adjuvant of the vaccine plays a vital role as they
are able to enhance antigen immunogenicity and
regulate the immune response.

• Administration routes vary depending on
vaccine construct (intranodal vs. SQ vs.
intradermal)

Front Immunol. 2022 Jan 28;13:828386.





Emerging Agents – Adoptive Cell Therapy



ACT Approach

Front Oncol. 2020 Oct 27;10:605633



CAR-T cell therapy in MBC

Cancer Immunol Res. 2017 Dec;5(12):1152-1161

Cancer Res (2019) 79 (4_Supplement): P2-09-13.



Ongoing trials /  CAR T cell targets

Mol Cancer Ther (2020) 19 (12): 2409–2421.



Bispecific Antibodies 



BsAbs- Mechanism of Action

• Bispecific Antibodies (BsAbs) are 
recombinant protein constructs that 
can simultaneously bind two separate 
and unique antigens (usually on 
effector and tumor cell) 

• This cross-linking of tumor and effector
cells increases their proximity while
simultaneously triggering T cell
activation through ADCC

Trends Cancer. 2021 Feb;7(2):162-173.
Clin Cancer Res. 2015 May 15;21(10):2305-14



BsABs under current investigation 

Clin Cancer Res. 2015 May 15;21(10):2305-14

HER 2 Targeting Non- HER 2 Targeting 

WATCH FOR CRS!



Summary
• Rapidly evolving IO landscape with several novel agents and combinations

in clinical development.

• Current strategies aim to improve antigenicity & immunogenicity while
decreasing immune-tolerance in conventionally ‘cold’ breast tumors

• ICI’s have entered routine clinical practice; several ICI combinations show
promising efficacy and are in later stages of clinical development with
potential practice changing implications for appropriate candidates.

• Similarly, ADCs undergoing prolific expansion in low HER 2(T-Dxd, ARX-788)
and TNBC (SG, Dato-DXD, SGN- LIV1a); Ph II/III monotherapy and
combination trials are currently underway with potential to change
practice soon.



Summary
• Novel checkpoint targets, vaccines, cytokines, oncolytic viruses, ACT

and BsABS all emerging in early development- some show promise,
however, Its too soon to tell , how this will impact practice.

• Toxicity! IO is certainly not without risks and novel combinations face
challenges in terms of safety (on-target/on tumor & on-target/off
tumor effects) and scalability in the community ( eg: CAR-T and
BsABs)

• Biomarkers are key in predicting benefit , identifying populations
more likely to benefit and potential mechanisms of resistance. PD-L1
, MSI and TMB are now considered standard practice to determine IO
benefit in advanced breast cancer.



Thank you


