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Simunek et al, 2009 modificata

Antracicline: Tossicità classica
free iron accumulation withinthe myocardium seems to bea major determinant

anti-oxidants failed toprovide therapeutic benefitsin preclinical and clinicalmodels, while iron chelators,such as dexrazoxane,appeared to be morepromising.
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Henriksen PA.Heart2018;104:971–977

Altri meccanismi citotossici e cardiotossici
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inhibition ofanthracyclinebinding to Top 2β
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Anthracycline-induced cardiotoxicity has traditionally been classifiedinto :• acute or early (during treatment),• subacute (within a year of exposure),• chronic (years after exposure) disease processes.
Early manifestations:electrocardiographic abnormalities, arrhythmias, atrioventricular block,and a pericarditis myocarditis SyndromeLate clinical manifestations:symptoms and signs of HF such as dyspnea, fatigue, edema, andorthopnea.

Tipi di cardiotossicità
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• Older age (>65 years) or very young age (<4 years old),• Female gender,• Preexisting cardiovascular disorders,• Hypertension, smoking, hyperlipidemia, obesity, diabetes,and high cumulative anthracycline exposure,• Radiation therapy and use of trastuzumab.

Fattori di rischio

UPToDate_2022

Recognition of these risk factors, and response tothem by using non-anthracycline chemotherapy whenappropriate, has diminished the incidence ofanthracycline-induced heart failure
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• High-dose anthracycline (eg, doxorubicin ≥250 mg/m2, epirubicin≥600 mg/m2)• High-dose radiotherapy (RT; ≥30 Gy)
• Lower-dose anthracycline (doxorubicin <250 mg/m2 , epirubicin<600 mg/m2) in combination with lower-dose RT (<30 Gy)• Lower-dose anthracycline or trastuzumab alone, and presence ofany of the following risk factors:• ≥2 risk factors including smoking, hypertension, diabetes,dyslipidemia, and obesity, during or after completion of therapy• Older age at cancer treatment• Compromised cardiac function at any time before or duringtreatment• Treatment followed by trastuzumab (sequential therapy)

Identificazione dei pazienti a rischio(in funzione della dose)
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Approccio alla prevenzione
Collaboration between the treating oncologist, internist, cardiologist and pharmacist

Baseline clinical cardiovascular assessment, including physical examination and anechocardiogram prior to initiation of anthracyclines.
• Current or past heart failure• borderline reduced LVEF (LVEF >40 but <50),• or LVEF ≤40 percent,anthracycline chemotherapy should generally be avoided
• No current or past heart failure, LVEF >40 and <50 percent:a risk-benefit analysis of available treatment options should be performed.If proceed with anthracycline therapy then apply specific measures:• blood pressure control in hypertensive patients,• discontinuation of anthracyclines if the LVEF decreases by more than 10absolute percentage points from baseline
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Modifiche alla chemio con antracicline
• All patients with HF and/or a significant decline in LVEF excludecauses other than anthracycline cardiotoxicity (myocardialinfarction/ischemic heart disease, stress cardiomyopathy,myocarditis, or infiltrative disease)
• For patients who require modification of their treatment due tosignificant decline in LVEF after having started anthracyclinebased treatment, generally avoid dose reduction ofanthracyclines, instead opting for non-anthracycline-basedalternatives
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• significant decline in LVEF and/or HF after initiation of anthracycline therapy:
• For patients who develop HF• with LVEF <50 percent,• or a decline in LVEF to under 40 percent,• or a significant decline in EF (15 absolute percentage points) to <50percent,we hold anthracyclines, treat with an ACE inhibitor (or ARB) plus betablocker (carvedilol or nebivolol).Consider utilize a non-anthracycline-based regimen for future treatmentcycles.
• For asymptomatic patients with a decline in LVEF of at least 10 percentagepoints to <50 percent but >40 percent, consider treatment with an ACEinhibitor (or ARB) plus beta blocker for secondary prevention.

Modifiche alla chemio con antracicline,interventi farmacologici
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Modifiche alla chemio con antracicline
• Infusional rather than bolus regimens of anthracyclines
• Dexrazoxane is approved for use in metastatic breastcancer to lower the risk of cardiomyopathy in patientswho have received more than 300 mg of doxorubicin andare felt to derive significant benefit from continuingtherapy.
• If high cumulative doses of anthracyclines (comunquelimitare le dosi doxo a 450-550 mg/m2) , a liposomalformulation of anthracycline may limit cardiotoxicity.UPToDate_2022



- Complesso di doxorubicina citrato incapsulato all’internodi liposomi
…in associazione con la ciclofosfamide, è indicato per iltrattamento di prima linea del cancro metastatizzato dellamammella nelle donne adulte.

- Doxorubicina cloridrato in una formulazione di liposomi pegilati
- In monoterapia in pazienti con tumore mammario metastatico, laddove sia presenteun rischio cardiaco aumentato.- Per il trattamento del tumore ovarico in stadio avanzato in donne che abbiano fallitoun trattamento chemioterapico di prima linea a base di platino.- In associazione a bortezomib per il trattamento del mieloma multiplo in progressionein pazienti che hanno ricevuto in precedenza almeno un trattamento e che sono statigià sottoposti, o non possono essere sottoposti, a trapianto di midollo osseo.- Per il trattamento del sarcoma di Kaposi correlato all’AIDS (KS-AIDS…

Doxorubicine «protette» autorizzate
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Type I, associated with the anthracyclines,results in myocyte destruction and clinicalheart failure.
Type II, associated with a loss of contractilityand is more likely to be reversible.

Cardiotossicità da anticorpi monoclonalitipo II (biologici, trastuzumab)
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Endothelial Dysfunction as a Determinant of Trastuzumab-mediated Cardiotoxicity in Patients with Breast CancerAAMER SANDOO, GEORGE D. KITAS and AMTUL R. CARMICHAELAnticancer Research March 2014, 34 (3) 1147-1151;

Trastuzumab sopprimeil segnale ErbB2 e puòaccelerare ildegradamento delleproteine sarcomericheindotto dalleantracicline
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Asymptomatic decrease in the left ventricular ejection fraction(less commonly clinical heart failure)
• In the adjuvant setting, are appropriate to screen for cardiac dysfunction:• baseline assessment prior to starting trastuzumab• serial LVEF monitoring• at 3, 6, and 12 months after initiating trastuzumab• 18 months after initiating an anthracycline or other chemotherapy
• For patients with early breast cancer, cardiac assessments should be repeated:• every 3 months during treatment• and every 6 months following discontinuation of treatment until 24 monthsfrom the last administration• In patients who receive anthracycline-containing chemotherapy furthermonitoring: yearly up to 5 years from the last administration, or longerif a continuous decrease of LVEF is observed.
• In the metastatic setting, after a baseline assessment, LVEF is infrequently monitoredin the absence of symptoms

Cardiotossicità da anticorpi monoclonali (trastuzumab)
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strongest risk factors:• Previous or concurrent anthracycline• Age greater than 50 years
Cardiotoxicity is reversible in many patients and responds tostandard treatment for heart failure.

Many patients tolerate continued treatment or rechallenge withtrastuzumab.
Trastuzumab can be safely administered with taxanes, radiationtherapy, and endocrine therapy.

Cardiotossicità da anticorpi monoclonali (trastuzumab)
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Cardiotossicità da anticorpi monoclonali (trastuzumab sottocute)
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Risk of cardiotoxicity seems to be less withado-trastuzumab emtansine (T-DM1), and pertuzumab.
• A baseline assessment of LVEF is appropriate.• As with trastuzumab, in the metastatic setting,LVEF is infrequently monitored during therapy in theabsence of symptoms.

• dose adjustment in patients who developcardiotoxicity during therapy with these agents.

Cardiotossicità da anticorpi monoclonali(altri agenti biologici HER2-target)
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Rituximab• Arrhythmias and angina have been reported during less than 1 percent ofinfusions,• Acute infusion-related deaths have been seen in less than 0.1 percent.These deaths appear to be related to an infusion-related complex of hypoxia,pulmonary infiltrates, adult respiratory distress syndrome, myocardialinfarction, ventricular fibrillation, and cardiogenic shock.Long-term cardiac toxicity has not been reported with rituximab administration.
Alemtuzumabis associated with a significant risk of heart failure and/or arrhythmias.• The mechanism of this toxicity is not known,• Partial or total resolution of symptoms after discontinuing treatment.

Cardiotossicità da anticorpi monoclonali (biologici)
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Cardiotoxicity may develop in the absence of a history of significant cardiac riskfactors.AEs include myocarditis, pericarditis, heart failure, arrythmias, and vasculitis.
Venous thromboembolism may also be seen, although its relationship to checkpointinhibitor immunotherapy is less clear.
The time to onset was variable, but fatal myocarditis has been reported after asingle treatment with the combination of nivolumab plus ipilimumab.Observational studies also suggest that the incidence of myocarditis is higher inpatients treated with the combination immunotherapy compared with single-agentimmunotherapy.
High-dose steroids have been used to treat cardiac complications….

Cardiotossicità da anticorpi monoclonali(checkpoint inhibitor immunotherapy ICI)
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• HER2: inhibition cell survival pathways
• ICI agents may result in T cells target ligands on cardiacmyocytes• ICI T-cell invasion and myocarditis.
• Cardiac hypersensitivity refers to an inflammatory responsethat:- is not dose-dependent,- may arise at any time during treatment,- even with minimal drug concentrations,- is accompanied by anti-drug antibodies (IgG).

Trends in Cardiovascular Medicine21/09/2022
Oncoimmunology. 2014; 3: e27987.

Agenti biologici, Immunocheckpoint inibitori
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Ricerca pre-marketing

Disponibilità in clinica con buonrapporto rischio/beneficio

Standard terapeutici e linee guida chevalutano rischio/beneficio(formulare raccomandazioni)

Monitoraggio uso,farmacovigilanza

Ricerca post-marketing

Circuito “virtuoso” da alimentare
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Grazie per l’attenzione
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