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TIROSIN-KINASE INHIBITORS

Misty M. Attwood et al. Trends in kinase drug discovery: targets, indications and inhibitor design. Nat Rev 

Drug Discov. 2021 Nov;20(11):839-861.

https://www.nature.com/articles/s41573-021-00252-y#auth-Misty_M_-Attwood
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IMMUNE CHECKPOINT 

INHIBITORS (ICI)

Syed S. Mahmood et al. Myocarditis in Patients Treated With Immune Checkpoint 

Inhibitors. J Am Coll Cardiol. 2018 Apr, 71 (16) 1755–1764

https://www.jacc.org/doi/full/10.1016/j.jacc.2018.02.037
https://www.jacc.org/journal/jacc


Institut Català d’OncologiaPharmacy Service



Institut Català d’Oncologia

CARDIOTOXICITY
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Briasoulis et al. Cardiotoxicity of Non-Anthracycline Cancer Chemotherapy Agents. J Cardiovasc Dev 

Dis. 2022 Mar; 9(3): 66

https://pubmed.ncbi.nlm.nih.gov/?term=Briasoulis%20A%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8953347/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8953347/
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Ferreira VV, Ghosh AK. Essentials of cardio-oncology. Clin Med (Lond). 2023

OVERVIEW OF INDUCED CARDIOTOXICY 
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HYPERTENSION
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- Aleksandra Grela-Wojewoda et al. Cardiotoxicity

Induced by Protein Kinase Inhibitors in Patients with

Cancer. Int J Mol Sci. 2022 Mar 4;23 (5):2815

- Waxman et al. Carfilzomib-Associated

Cardiovascular Adverse Events: A Systematic

Review and Meta-analysis. JAMA Oncol. 2018, 4,

e174519.

- Roberto Iacovelli et al. The Cardiovascular Toxicity

of Abiraterone and Enzalutamide in Prostate Cancer.

Clin Genitourin Cancer 2018 Jun;16(3):e645-e653

https://pubmed.ncbi.nlm.nih.gov/?term=Grela-Wojewoda+A&cauthor_id=35269958
https://pubmed.ncbi.nlm.nih.gov/?term=Iacovelli+R&cauthor_id=29339044
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ARRHYTMIA
VANDETANIB 16.4-18%

RIBOCICLIB 7-16%

OSIMERTINIB 1.2-11%

VEMURAFENIB 1-10%

LENVATINIB 9%

CRIZOTINIB 8%

CAR-T CELLS 7-7,5%

NILOTINIB <5%

PALBOCICLIB/ABEMACICLIB VERY RARE RIBOCICLIB 7-16%

Aleksandra Grela-Wojewoda et al. Cardiotoxicity Induced by Protein Kinase Inhibitors in Patients with Cancer. Int 

J Mol Sci. 2022 Mar 4;23 (5):2815

Lefebvre, B.; Kang, Y.; Smith, A.M.; Frey, N.V.; Carver, J.R.; Scherrer-Crosbie, M. Cardiovascular Effects of CAR 

T Cell Therapy: A Retrospective Study. JACC CardioOncol. 2020, 2, 193–203.

https://pubmed.ncbi.nlm.nih.gov/?term=Grela-Wojewoda+A&cauthor_id=35269958
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CARDIAC DISFUNCTYON 

PDGFR

KIT

RAF

....

Hahn, V.S.; Lenihan, D.J.; Ky, B. Cancer Therapy-Induced Cardiotoxicity: Basic Mechanisms and Potential 

Cardioprotective Therapies. J. Am. Hear. Assoc. 2014, 3, e000665.
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CARDIAC DISFUNCTYON 
PONATINIB 5-20%

TRAMETINIB 11%

CARFILZOMIB 3,4 – 7,2%

PAZOPANIB 6,7%

OSIMERTINIB 3-5%

SUNITINIB 4,1%

TRASTUZUMAB 3%

VGEF INHIBITORS 2,4%

DASATINIB 1,6%

Somaira Nowsheen et al. Incidence, Diagnosis, and Treatment of Cardiac Toxicity from Trastuzumab in 

Patients with Breast Cancer. Curr Breast Cancer Rep. 2017 September ; 9(3): 173–182

LVEF < 50%

https://pubmed.ncbi.nlm.nih.gov/?term=Nowsheen+S&cauthor_id=29225726
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CARDIOVASCULAR TOXICITY

Mikio Mukai et al. Mechanism and Management of Cancer Chemotherapy-Induced Atherosclerosis.  J 

Atheroscler Thromb. 2018 Oct 1;25(10):994-1002

https://pubmed.ncbi.nlm.nih.gov/?term=Mukai+M&cauthor_id=30224607
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CARDIOTOXICITY BY ICI

Inbar Nardi Agmon et al. The Potential Cardiotoxicity of Immune Checkpoint Inhibitors. J Clin Med. 2022 

Feb 7;11(3):865

https://pubmed.ncbi.nlm.nih.gov/?term=Nardi+Agmon+I&cauthor_id=35160316
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FACTORS

Briasoulis A et al. Cardiotoxicity of Non-Anthracycline Cancer Chemotherapy Agents. J Cardiovasc Dev Dis. 

2022 Feb 23;9(3):66.
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GUIDELINES ON CARDIONCOLOGY

Lyon AR, López-Fernández et al. 2022 ESC Guidelines on cardio-oncology developed in collaboration with the

European Hematology Association (EHA), the European Society for Therapeutic Radiology and Oncology

(ESTRO) and the International Cardio-Oncology Society (IC-OS). Eur Heart J. 2022 Nov 1;43(41):4229-4361.
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CLINICAL 

HAEMATOLOGY
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ONCOLOGY

PALLILATIVE 

CARE

MEDICAL 
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PHARMACEUTICAL 

CARE

INFECTIOUS

UNIT
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ONCOLOGICAL 

PHARMACY SERVICE

PHARMACEUTICAL CARE

- INDICATION

- MEDICAL HISTORY REVIEW

- ANALYTICS 

- PATIENT EDUCATION (START 

TREATMENTS+ CHANGE DOSE)

- COMPREHENSION 

- CHECKING INTERACTIONS

- FOLLOW-UP PATIENTS

- ADHERENCE

- DRUG-RELATED PROBLEMS

- MEDICAL TEAM 

COMUNICATION

Pharmacy Service
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VALIDATION (SOFTWARE)
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MEDICAL HISTORY

MALE 65 YEARS OLD

EX-SMOKER

HYPERTENSION

DYSLIPEMIA

DIABETES MELLITUS

CAROTIDE VASCULOPATHY (60-70%)

CHRONIC LOW BACK PAIN (2 SURGERIES)

NILOTINIB

DASATINIB
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CHRONIC MEDICATION
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INTERACTION CHECKER
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PHARMACOLOGICAL INTERACTION
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COMUNICATION
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CLINICAL REPORT

MALE 42 YEARS OLD

SMOKER

HEROIN/COCAIN ADDICT 

METASTATIC MELANOMA BRAF MUTATION 

PULMONAR, HEPATIC ANS PERITONEAL M

- METHADONE 25MG C/12H

- QUETIAPINE 50MGC/24H

- OMEPRAZOL 20MG C/24H

- DIAZEPAM 10MG C/24H

- FUROSEMIDE 40MG C/24H

- DEXAMETASONE 4MG 1-1-0

- METOCLOPRAMIDE IF NEDEED
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ONCOLOGICAL TREATMENT 

OPTIONS

ENCORAFENIB 450MG C/24H 

+ BINIMETINIB 45MG C/12H
QUETIAPINE

METHADONE

P-gp inhibitor

↑ BINIMETINIB

LVEF 

DYSFUNCTION  

PRE QTc 560mseg

DABRAFENIB 150MG C/12H 

+ TRAMETINIB 2MG C/24H

CYP450

INDUCER

↓  METHADONE

↓  QUETIAPINE
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WORLD REAL DATA RESEARCH
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QT-PROLOGING INTERACTIONS
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CONCLUSIONS
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ICO l’Hospitalet

Hospital Duran i Reynals

Gran Via de l’Hospitalet, 199-203

08907 l’Hospitalet de Llobregat

ICO Badalona

Hospital Germans Trias i Pujol

Ctra. del Canyet s/n

08916 Badalona

ICO Girona

Hospital Doctor Trueta

Av. França s/n

17007 Girona
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