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I. Immune surveillance
II. Immunosuppression
III. T cell biology



• Immunosurveillance
• Immunosuppression
• T cell biology: Implications for CAR-T and bispecific 

antibodies



Premise

The immune state within the bone marrow microenvironment 
is a major determinant of the clinical outcomes in myeloma.

It can either promote or control disease



Bailur et al, JCI Insight 2019

I. Immune surveillance



Mateos et al Blood Ca J 2020 

Smoldering Myeloma 



SOX-2 Immunity Maintains Stable Disease



Vaccination can impart long-term immunity

Biavati, L … Borrello, I; CCR 2021



Active immunity can prevent disease 
progression through immune surveillance

Biavati, L … Borrello, I; CCR 2021



II. Immunosuppression with Myeloma Progression 

T cells

CD14 cells

Zavidij, O … Ghobrial, I; Nat Cancer 2020



G-MDSCs Contribute to Disease Progression

CD11b+, CD13+, CD16+

Perez, C ... Paiva, B Blood 2020; Romano, A…. Borrello I. Ann Hemat 2015
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PDE-5 inhibition abrogates MDSC function

Serafini… Borrello J Exp Med 06



Tadalafil restores chemosensitivity in 
end-stage myeloma

Noonan …Borrello  Cancer Immunol Res. 2014

Pre Post 

Nitrosylation



Beltra et al Immunity. 2020 May 19;
Chu and Zehn Immunity 2020

III. T cell exhaustion and adoptive cell therapy



Baseline Predictors of CAR-T Responses 

Fraietta et al Nat Med. 2018 May;



Long-term Persistence of CD4+ CAR-T  

Melenhorst et al Nature. 2022 Feb 2



CD8+ CD19-CAR T cells transition into an exhaustion 
developmental path post-infusion

Zebley et al Cell Rep. 2021 
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TCF1+ CD8 T cells are present in the bone marrow of cancer patients
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BM APCs may support differentiation
and maintenance of MILs



Conclusions

• Immunotherapy plays an important in myeloma therapy
• Active treatment: CAR-T, bispecific antibodies
• Immunosurveillance: Vaccines

• Immunosuppression involves numerous mechanisms which must be 
understood to best select patients and develop targeted effective therapies
• Effective immunotherapy requires an understanding of the immune status

• T cell exhaustion
• MDSCs
• Immune status in specific organs

• Baseline immune status predicts responses: Tscm, IL-6
• Not all patients benefit from immunotherapy or the same therapy
• Different disease states require different approaches
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