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Abstract :  

Tyrosine kinase inhibitors have transformed therapeutic approaches to cancer, marking a major advance 

in oncology. This article presents the clinical case of a 59-year-old moroccan patient with metastatic 

clear cell kidney cancer treated with pazopanib, who developed a cardiac vascular accident through 

coronary stenosis after 24 months of treatment with pazopanib. The main objective of this article is to 

illustrate the side effects of anti-angiogenic drugs and the crucial importance of monitoring these 

toxicities, particularly those of vascular origin, in order to prevent serious complications that could 

compromise the prognosis of a patient, regardless of the cancer disease itself. This case highlights the 

need for regular assessment of cardiovascular risk factors in patients receiving treatment with pazopanib, 

as well as increased vigilance for the appearance of signs or symptoms suggesting hematological or 

hepatic toxicities. Early and appropriate management of toxicities is essential to optimize the safety and 

effectiveness of renal cancer treatment with pazopanib, while preserving the patient's cardiovascular 

health. 
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I. Introduction: 

Targeted therapies have revolutionized cancer treatment, allowing for better therapeutic management. 

Tyrosine kinase inhibitors (TKIs) have shown significant utility in the treatment of various malignancies 

and solid tumors, notably non-small cell lung cancers, gastrointestinal stromal tumors, and HER2-

positive breast cancers. In clear cell renal cell carcinoma (RCC), they have substantially improved 

survival. Pazopanib, a tyrosine kinase inhibitor with antiangiogenic activity targeting multiple receptors 

such as vascular endothelial growth factor receptors (VEGFR1, VEGFR2, and VEGFR3), platelet-

derived growth factor receptors (PDGFRα and PDGFRβ), and stem cell factor receptor (c-KIT), finds its 

indication in the treatment of metastatic clear cell renal cancer. [1] 

Despite radically altering the natural course of many cancers, these treatments can lead to cardiac and 

extracardiac complications. This article illustrates the case of a patient monitored for metastatic clear 

cell renal cancer treated with pazopanib for 24 months, who experienced cutaneous, hepatic, and 

hematologic toxicities during treatment, complicated by severe cardiac toxicity. 
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II. Case Study: 

The patient is a 72-year-old Moroccan male, hypertensive for 20 years on calcium channel blocker 

monotherapy, with no surgical history, nonsmoker, followed at the National Oncology Institute of Rabat 

for renal cancer. He underwent nephrectomy revealing clear cell renal carcinoma grade 2 according to 

the Fuhrman classification, staged T3a N0 Mx (TNM 2009), invading perirenal fat, adrenal gland, and 

healthy ureteral margins. Postsurgical evaluation showed pulmonary nodules, and baseline tests were 

normal. He initiated nephroprotective antihypertensive therapy with an ACE inhibitor before starting 

pazopanib at 800 mg daily in March 2020. After two months, he developed hepatic cytolysis, followed 

by grade III hand-foot syndrome and grade 2 thrombocytopenia, leading to dose reduction to 400 mg 

daily. Radiological evaluation at six months showed stable lesions, with a 20% reduction at 12 months. 

After  24 months, he developed jaundice and hepatic cholestasis, prompting treatment interruption and 

subsequent resumption at 200 mg daily. Four months later, he presented progressive general 

deterioration and abrupt dyspnea, revealing anterior interventricular artery stenosis, requiring coronary 

angioplasty. 

 

III. Discussion: 

Therapeutic progress in anti-cancer treatments has led to improved prognosis for several cancers. The 

emergence of targeted therapies has significantly increased the life expectancy of patients with 

metastatic clear cell renal cancer (mRCC), while the increased risk of cardiovascular events proves to be 

an obvious side effect.[2] These therapies are characterized by the specific inhibition of certain signaling 

pathways, particularly inhibitors of the vascular endothelial growth factor (VEGF) signaling pathway, 

hence the vascular side effects. Angiogenesis is a crucial pathway for tumor growth, so its inhibition 

helps to halt tumor growth and the development of metastases.[3] 

Pazopanib (GW786034-Votrient®) is a synthetic indazolylpyrimidine administered orally. It is a protein 

tyrosine kinase inhibitor with antiangiogenic activity targeting multiple receptors: vascular endothelial 

growth factor receptors (VEGFR1, VEGFR2, and VEGFR3), platelet-derived growth factor receptors 

(PDGFRα and PDGFRβ), and the stem cell factor receptor (c-KIT). Additionally, albeit to a lesser 

extent, it also inhibits fibroblast growth factor receptors (FGFR-1 and FGFR-3).[4] 

Astudy conducted at the Wexner Medical Center of The Ohio State University evaluating the 

cardiovascular risk associated with pazopanib suggests that it possesses a multifaceted cardiovascular 

toxicity profile. This profile includes cardiomyopathy ranging from asymptomatic reduction in left 

ventricular ejection fraction (LVEF) to fatal cardiogenic shock, cardiac repolarization disorders 

characterized by prolonged QTc interval, and a striking hypertensive response, primarily within 30 days 

of pazopanib initiation, associated with pazopanib dose reduction. [5] 

Understanding how multikinase inhibitors act, it becomes evident that there is a close relationship 

between the development or worsening of arterial hypertension, especially if it is present before the start 

of treatment[6]. In various trials, the incidence of arterial hypertension with single-agent therapy was 

42% with pazopanib, 63-68% with ponatinib, 7-43% with sorafenib, 5-24% with sunitinib, 40% with 

axitinib, and 30-59% with regorafenib [7,8]. Therefore, close monitoring of blood pressure and other 

cardiovascular risk factors is recommended for a better selection of TKIs adapted to patients' 

comorbidities. Although this elevation in blood pressure is a high-risk side effect, it has been reported to 

be an indicator of therapeutic response [9,10]. There is a substantial increase in the risk of cardiac 

ischemia and a smaller increase in the risk of cardiac dysfunction and arterial thromboembolism.[11] 
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Small molecule tyrosine kinase inhibitors (TKIs) are associated with an increased incidence of 

myocardial ischemia or infarction, as well as angina pectoris. In addition to acute coronary syndromes, 

they exhibit non-targeted vascular pro-atherogenic properties, inducing arterial stenosis and vasospasm. 

This can be explained by the reduction in nitric oxide (NO) production and mitochondrial superoxide 

production following VEGF inhibition. [12,13] 

 

IV. Conclusion: 

This article highlights cardiac toxicity associated with pazopanib use in renal cancer treatment. While 

pazopanib effectively controls disease, recognizing and carefully monitoring potential cardiovascular 

adverse effects in treated patients is crucial. Cardiotoxicity is linked to its antiangiogenic mechanism of 

action affecting the vascular network. Severe toxicity observed in some patients often correlates with 

other comorbidities such as age, obesity, and pre-existing cardiovascular diseases, underscoring the 

importance of early assessment of cardiovascular risk factors and close monitoring throughout treatment. 

Proper management of treatment-related toxicities is essential to optimize therapeutic benefits while 

minimizing cardiovascular health risks for patients. 

 

REFERENCE : 

1. Pick AM, Nystrom KK.— Pazopanib for the treatment of metastatic renal cell carcinoma. Clin Ther, 

2012, 34 511-520. 

2. Programme SEER. Faits statistiques sur le cancer : Cancer du rein et du bassin rénal. Disponible en 

ligne sur : https://seer.cancer.gov/statfacts/html/kidrp.html (consulté le 13 octobre 2021). 

3. obinson ES ,Khankin VE ,Karumanchi SA et coll.  Hypertension induite par l'inhibition de la voie de 

signalisation du facteur de croissance endothélial vasculaire : mécanismes et utilisation potentielle 

comme biomarqueur.Sémin Néphrol 2010;30:591–601 

4. Pick AM, Nystrom KK.— Pazopanib for the treatment of metastatic renal cell carcinoma. Clin Ther, 

2012, 34 511-520. 

5. Pinkhas D, Ho T, Smith S. Assessment of pazopanib-related hypertension, cardiac dysfunction and 

identification of clinical risk factors for their development. Cardiooncology. 2017;3:5. doi: 

10.1186/s40959-017-0024-8. Epub 2017 Jun 30. PMID: 29497565; PMCID: PMC5828231. 

6. Maitland ML ,Bakris GL ,Noir HEURE et coll.  Évaluation initiale, surveillance et prise en charge 

de la tension artérielle chez les patients recevant des inhibiteurs de la voie de signalisation du facteur 

de croissance endothélial vasculaire.J Natl Cancer Institute 2010;102:596–604 

7. Chang HM, Okwuosa TM, Scarabelli T, Moudgil R, Yeh ETH. Complications cardiovasculaires du 

traitement du cancer : meilleures pratiques en matière de diagnostic, de prévention et de prise en 

charge : partie 2. J. Am. Coll. Cardiol. 2017 ; 70 : 2552-2565. est ce que je: 

10.1016/j.jacc.2017.09.1095.  

8. Mulder TA, et al. L'ibrutinib a des effets sur et hors cible dépendant du temps sur les biomarqueurs 

plasmatiques et les cellules immunitaires dans la leucémie lymphoïde chronique. HémaSphère. 2021 

; 5 :e564. est ce que je: 10.1097/HS9.0000000000000564. 

9. Pandey AK ,Singhi EK ,Arroyo JP et coll.  Mécanismes de l’hypertension et des maladies 

vasculaires associées aux inhibiteurs du VEGF.Hypertension 2018;71:e1–e8 

10. Kandoula P. ,Agarwal R. Protéinurie et hypertension avec inhibiteurs de la tyrosine kinase.Rein Int 

2011;80:1271–1277 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240322922 Volume 6, Issue 3, May-June 2024 4 

 

11. Abdel-Qadir H, Ethier JL, Lee DS, Thavendiranathan P, Amir E. Cardiovascular toxicity of 

angiogenesis inhibitors in treatment of malignancy: A systematic review and meta-analysis. Cancer 

Treat Rev. 2017 Feb;53:120-127. doi: 10.1016/j.ctrv.2016.12.002. Epub 2016 Dec 30. PMID: 

28104567. 

12. Chang HM, Moudgil R, Scarabelli T, Okwuosa TM, Yeh ETH. Complications cardiovasculaires du 

traitement du cancer : meilleures pratiques en matière de diagnostic, de prévention et de gestion : 

partie 1. J. Am. Coll. Cardiol. 2017 ; 70 : 2536-2551. est ce que je: 10.1016/j.jacc.2017.09.1096 

13. Shyam Sunder S, Sharma UC, Pokharel S. Adverse effects of tyrosine kinase inhibitors in cancer 

therapy: pathophysiology, mechanisms and clinical management. Signal Transduct Target Ther. 

2023 Jul 7;8(1):262. doi: 10.1038/s41392-023-01469-6. PMID: 37414756; PMCID: PMC10326056

 

https://www.ijfmr.com/

