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Discovery of cancer therapy by inhibition ofnegative immune regulation



Poto R, et al. Front Immunol 2022

Immune mechanisms of immune checkpoints andimmune checkpoint inhibitors



Lyon AR, et al. Lancet Oncol 2018

TremelimumabCurrently in trials for melanoma,mesothelioma,

CemiplimabSquamous cell skin cancer



Poto R, et al. Front Immunol 2022Varricchi G, et al. Circulation 2017Hu JR, et al. Cardiovasc Res 2019

AntiCTLA-4 AntiPDL-1/PD-1
Skin 43-45% 34%
Digestivesystem 32-54% 5-10%
Endocrinesystem 5-10% 5-10%
Pneumonia 2-4%
Nephritis 2-5%
Neurologictoxicity 1-12%
Myocarditis 1.14%
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Indication and stepwise mechanism of chimericantigen receptor (CAR) T-cell therapy and cytokinerelease syndrome (CRS)

Ganatra S, et al. J Am Coll Cardiol 2019

CAR-T therapy is used for the treatment of acute lymphocytic leukaemia and aggressiveB-cell lymphomas.Stepwise mechanism of action:1. White blood cells (WBC) are drawn from the patient via leukapheresis. T cells are thenseparated in the lab.2. T cells are genetically modified or “engineered” with viral or nonviral vector insertinga gene encoding a CAR into the T cells.3. Engineered T cells, now known as CAR T cells, can recognize and attach to the specificantigen on the cancer cells.4. CAR T cells are grown and multiplied in the bioreactor to create millions of copies.5. Before the CAR T cells are administered, the patient receives pre-conditioningchemotherapy to lower the cell count to allow space for the incoming CAR T cells.6. CAR T cells are infused back into the patient’s blood where they proliferate, detect,and destroy the tumor cells.7. CRS occurs as a result of the supraphysiologic levels of inflammatory cytokinesreleased by the activated CAR T cells and other immune cells such as macrophages.Ang-2 = angiopoietin 2; IL = interleukin; IFN-g = interferon gamma; MCP1 = monocytechemoattractant protein 1; TNF-a = tumor necrosis factor alpha; vWF = von Willebrandfactor



CAR-T cell therapy-relatedcytokine release syndrome (CRS)
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High risk:• Dual ICI• combination ICI-cardiotoxic therapy• ICI-related non-CV events• prior cancer therapy-related cardiacdysfunction• Any cardiovascular disease
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Cardiovascular preventative andsupportive care interventions for CAR-T cell therapy

Ganatra S, et al. J Am Coll Cardiol 2019



Summary
• Both ICI and CAR-T have drastically improved cancer patients’survival, but are burden by different type of cardiovasculartoxicities• ICIs toxicity is tightly connected to their mechanism of action• ICIs might cause severe myocarditis, fatal in almost 50% of cases• CAR-T can cause a cytokine related syndrome that may affect thecardiovascular system• Cardiovascular baseline assessment and strict cardiovascularfollow-up according to a risk stratification tool (HFA-ICOS) arepivotal in such context
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