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❑ Increased transferrin
receptor (Tf)
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Fe2+/Fe3+ - overload

❑ Induction of ferroptosis
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Pathophysiology of anthracycline-mediated cardiotoxicity



Pathophysiology of anthracycline-mediated cardiotoxicity
❑ Increased nuclear factor kappa beta

(NF-κβ) activity
❑ Inhibition of IkappaB (IκB)-kinase

(IKK) complex and NEMO
❑ Increased IL-1β and IL-6 levels
❑ Inhibition of inhibition of the Janus

kinase (JAK)-signal transducer and
activator of transcription (STAT3)
pathway

❑ Increased apoptosis and necroptosis



HER-2 blocking agents-mediated cardiotoxicity
Newer biologic therapies, such as themonoclonal antibody trastuzumab, also maycause cardiotoxicity.

Pooled data from randomized clinical trialsestimate that trastuzumab is associated with anabsolute increase in HF incidence by 1.6% andabnormalities in left ventricular systolic functionby 7.2%.



La cardiotossicità da terapie di associazione
La cardiotossicità da terapie di associazione è un problema clinico di estrema importanza in oncologia, un esempiorilevante è la cardiotossicità additiva da associazione di antracicline e trastuzumab nella terapia del carcinomamammario HER2+.L’incidenza cumulativa di eventi cardiaci nelle donne trattate con antracicline e trastuzumab a 1anno dopo la diagnosi di carcinoma mammario è del 16,4 %, a 2 anni il 23,8% e a 3 anni il 28,2%



Gliflozins: a new therapeutic weapon incardioncology
• Patients with type 2 DM are at high risk for development of andcomplications from atherosclerotic CV events and heart failure.
• Gliflozins are selective SGLT-2 inhibitors which blocksglucose and sodium resorption in the kidney, andthereby ↓ blood sugar, BP & weight.



SGLT2 inhibitors

Meta-analysis of SGLT2i trials on hospitalisation for heart failure and cardiovascular death stratified byhistory of heart failure



Overview of the mainsystemic and cardiaceffects of SGLT2-inhibitors

Int. J. Mol. Sci. 2022, 23, 3651. https://doi.org/10.3390/ijms23073651



SGLT-2 inhibitors : Overview of the main pleiotropic effects of SGLT2-inhibitors on the heart.

Int. J. Mol. Sci. 2022, 23, 3651. https://doi.org/10.3390/ijms23073651
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The DELIVER trial (Dapagliflozin Evaluation to Improve the LIVEs ofPatients With PReserved Ejection Fraction Heart Failure)

❑ - Primary composite outcome (first occurrence CV death,HF hospitalization or urgent HF visit) ;
❑ - Heart failure events (HF hospitalization and urgent HFvisit)



SGLT-2 inhibitors : Cardiac Outcomes Among Patients Treated WithAnthracyclines



Preclinical studies on short-term DOXO-inducedcardiotoxicity

Quagliariello V et al., Cardiovasc Diabetol . 2021 Jul 23;20(1):150.
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Preclinical studies on short-termDOXO-induced cardiotoxicity
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Hyperglycemia and Empagliflozin duringCTLA-4 blocking agents

Inflammasometype-3



Dapagliflozin reduces myocardial and renal NF-kBexpression during Anthracycline therapy

Confidential…

Myocardialtissue

Renal tissue



Evidences of cardioprotective effects against anthracycline,Trastuzumab and Immune-checkpoint - induced cardiotoxicity



Functional expression of sodium-glucose transporters in cancer

Proc Natl Acad Sci U S A. 2015 Jul 28;112(30):E4111-9. Biomed Pharmacother . 2020 Dec;132:110821.



Conclusion and clinical perspectives
• Large cardiovascular outcome trials (CVOTs): SGLT-2 inhibitors have robust effectson reducing the risk of heart failure and renal outcomes which do not appeardependent on baseline atherosclerotic risk, prior HF, or renal function.
• Preclinical trials clearly demonstrated that gliflozins reduces cardiovascular eventsin several cardioncology models ( doxorubicin, trastuzumab, cisplatin, ICIs,radiotherapy…)
• A preliminar clinical study in cancer patients treated with anthracyclines indicatescardioprotective properties JACC Heart Fail 2022 Aug;10(8):559-567. (SGLT2inhibitors were associated with lower rate of cardiac events among patients withcancer and DM who were treated with anthracyclines )



Conclusion and clinical perspectives
Empagliflozin and Dapagliflozin demonstrated cardioprotective propertiesduring several cardiotoxic anticancer therapies (i.e anthracyclines, HER-2blocking agents, ICIs (i.e Ipilimumab).
Gliflozins improves Ca2+ homeostasis and inhibits the pro-inflammatory“NLRP3 – MyD-88- NF-κB –cytokines” pathways
Pathophysiological research turns the light on the cardioprotectiveproperties of gliflozins in HER2+ breast cancer patients ( with/without DM) inorder to reduce incidence of heart failure and cardiomyopathies.
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