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                    Zusammenfassung
Monoklonale Antikörper und Tyrosinkinaseinhibitoren gehören zu den etablierten Therapien von Malignomen. Sie beeinflussen bzw. modulieren unterschiedliche Signaltransduktionswege, wodurch organspezifische Nebenwirkungen entstehen. Die Therapiedauer beträgt zumeist Monate bis Jahre, sodass im Verlauf kardiovaskuläre Nebenwirkungen wie myokardiale Dysfunktion bis hin zur chronischen Herzinsuffizienz sowie eine arterielle Hypertonie, Thrombosen und Arrhythmien auftreten können. Die Manifestationen der kardialen Nebenwirkungen sind individuell verschieden und reichen von einer asymptomatischen Reduktion der linksventrikulären Pumpfunktion bis zur symptomatischen akuten Herzinsuffizienz oder zum akuten Koronarsyndrom. Zu den Substanzen mit vermehrten kardiovaskulären Nebenwirkungen gehören die Anti-HER2-Therapeutika in Kombination mit Anthrazyklinen und die Angiogeneseinhibitoren. Bei einigen Präparaten fehlen zurzeit noch große randomisierte Langzeitbeobachtungen, bevor eine Kardiotoxizität sicher ausgeschlossen werden kann. Bei kardialen Nebenwirkungen oder vorbestehender kardiovaskulärer Erkrankung zu Therapiebeginn sollte die Behandlung zusammen mit einem Kardiologen erfolgen. Im Falle von Nebenwirkungen sollte interdisziplinär entschieden werden, ob eine symptomspezifische Therapie erfolgen sollte oder die Malignomtherapie beendet oder umgestellt werden muss.


Abstract
Cardiotoxicity is a serious side effect of targeted molecular therapies in cancer treatment. Monoclonal antibodies and tyrosine kinase inhibitors are known to be potent therapies in various neoplastic diseases due to inhibition of specific signal transduction pathways. Although targeted therapies are considered to be less toxic and better tolerated than common chemotherapies certain cardiac side effects have been observed. Cardiac toxicity may range from asymptomatic reduction of left ventricular function to life-threatening events like heart failure and acute coronary syndrome. Further side effects are arterial hypertension, thrombosis and arrhythmias. Cardiovascular side effects are common for anti-HER2 therapy in combination with anthracyclines and for inhibitors of angiogenesis. In these patients careful cardiac monitoring is warranted. Because of missing randomized long-term follow-ups, information about cardiac side effects is limited in newly developed targeted molecular therapies. In case of cardiac side effects or preexisting cardiac disease before therapy initiation, assessments by a cardiologist throughout the course of treatment are important. For patients with severe cardiac side effects, discontinuation of treatment is warranted; in case of asymptomatic cardiac side effects symptom-specific therapy should be performed.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
                            
                        
                    

                    

                    

                    Literatur
	Baselga J, Gelmon KA, Verma S et al (2010) Phase II trial of pertuzumab and trastuzumab in patients with human epidermal growth factor receptor 2-positive metastatic breast cancer that progressed during prior trastuzumab therapy. J Clin Oncol 28:1138–1144
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Bonner JA, Harari PM, Giralt J et al (2010) Radiotherapy plus cetuximab for locoregionally advanced head and neck cancer: 5-year survival data from a phase 3 randomised trial, and relation between cetuximab-induced rash and survival. Lancet Oncol 11:21–28
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Cappuzzo F, Ciuleanu T, Stelmakh L et al (2010) Erlotinib as maintenance treatment in advanced non-small-cell lung cancer: a multicentre, randomised, placebo-controlled phase 3 study. Lancet Oncol 11:521–529
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Chien KR (2006) Herceptin and the heart – a molecular modifier of cardiac failure. N Engl J Med 354:789–790
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Chu TF, Rupnick MA, Kerkela R et al (2007) Cardiotoxicity associated with tyrosine kinase inhibitor sunitinib. Lancet 370:2011–2019
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Cunningham D, Humblet Y, Siena S et al (2004) Cetuximab monotherapy and cetuximab plus irinotecan in irinotecan-refractory metastatic colorectal cancer. N Engl J Med 351:337–345
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Dematteo RP, Ballman KV, Antonescu CR et al (2009) Adjuvant imatinib mesylate after resection of localised, primary gastrointestinal stromal tumour: a randomised, double-blind, placebo-controlled trial. Lancet 373:1097–1104
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Demetri GD, Van Oosterom AT, Garrett CR et al (2006) Efficacy and safety of sunitinib in patients with advanced gastrointestinal stromal tumour after failure of imatinib: a randomised controlled trial. Lancet 368:1329–1338
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Eschenhagen T, Force T, Ewer MS et al (2011) Cardiovascular side effects of cancer therapies: a position statement from the Heart Failure Association of the European Society of Cardiology. Eur J Heart Fail 13:1–10
Article 
    PubMed 
    
                    Google Scholar 
                

	Escudier B, Eisen T, Stadler WM et al (2007) Sorafenib in advanced clear-cell renal-cell carcinoma. N Engl J Med 356:125–134
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Feld R, Sridhar SS, Shepherd FA et al (2006) Use of the epidermal growth factor receptor inhibitors gefitinib and erlotinib in the treatment of non-small cell lung cancer: a systematic review. J Thorac Oncol 1:367–376
Article 
    PubMed 
    
                    Google Scholar 
                

	Force T, Krause DS, Van Etten RA (2007) Molecular mechanisms of cardiotoxicity of tyrosine kinase inhibition. Nat Rev Cancer 7:332–344
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Geyer CE, Forster J, Lindquist D et al (2006) Lapatinib plus capecitabine for HER2-positive advanced breast cancer. N Engl J Med 355:2733–2743
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Joensuu H, Kellokumpu-Lehtinen PL, Bono P et al (2006) Adjuvant docetaxel or vinorelbine with or without trastuzumab for breast cancer. N Engl J Med 354:809–820
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kabbinavar F, Hurwitz HI, Fehrenbacher L et al (2003) Phase II, randomized trial comparing bevacizumab plus fluorouracil (FU)/leucovorin (LV) with FU/LV alone in patients with metastatic colorectal cancer. J Clin Oncol 21:60–65
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kantarjian H, Cortes J, Kim DW et al (2009) Phase 3 study of dasatinib 140 mg once daily versus 70 mg twice daily in patients with chronic myeloid leukemia in accelerated phase resistant or intolerant to imatinib: 15-month median follow-up. Blood 113:6322–6329
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kantarjian HM, Giles F, Gattermann N et al (2007) Nilotinib (formerly AMN107), a highly selective BCR-ABL tyrosine kinase inhibitor, is effective in patients with Philadelphia chromosome-positive chronic myelogenous leukemia in chronic phase following imatinib resistance and intolerance. Blood 110:3540–3546
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Kerkela R, Grazette L, Yacobi R et al (2006) Cardiotoxicity of the cancer therapeutic agent imatinib mesylate. Nat Med 12:908–916
Article 
    PubMed 
    
                    Google Scholar 
                

	Kim ES, Hirsh V, Mok T et al (2008) Gefitinib versus docetaxel in previously treated non-small-cell lung cancer (INTEREST): a randomised phase III trial. Lancet 372:1809–1818
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Klein PM, Dybdal N (2003) Trastuzumab and cardiac dysfunction: update on preclinical studies. Semin Oncol 30:49–53
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Mackey JR, Clemons M, Cote MA et al (2008) Cardiac management during adjuvant trastuzumab therapy: recommendations of the Canadian Trastuzumab Working Group. Curr Oncol 15:24–35
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Motzer RJ, Hutson TE, Tomczak P et al (2007) Sunitinib versus interferon alfa in metastatic renal-cell carcinoma. N Engl J Med 356:115–124
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Motzer RJ, Michaelson MD, Rosenberg J et al (2007) Sunitinib efficacy against advanced renal cell carcinoma. J Urol 178:1883–1887
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Park YH, Park HJ, Kim BS et al (2006) BNP as a marker of the heart failure in the treatment of imatinib mesylate. Cancer Lett 243:16–22
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Perez EA (2008) Cardiac toxicity of ErbB2-targeted therapies: what do we know? Clin Breast Cancer 8 (Suppl 3):S114–S120
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Perez EA, Koehler M, Byrne J et al (2008) Cardiac safety of lapatinib: pooled analysis of 3689 patients enrolled in clinical trials. Mayo Clin Proc 83:679–686
Article 
    PubMed 
    
                    Google Scholar 
                

	Perik PJ, Rikhof B, Jong FA de et al (2008) Results of plasma N-terminal pro B-type natriuretic peptide and cardiac troponin monitoring in GIST patients do not support the existence of imatinib-induced cardiotoxicity. Ann Oncol 19:359–361
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Pirker R, Pereira JR, Szczesna A et al (2009) Cetuximab plus chemotherapy in patients with advanced non-small-cell lung cancer (FLEX): an open-label randomised phase III trial. Lancet 373:1525–1531
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Quintas-Cardama A, Cortes J (2007) Nilotinib therapy in chronic myelogenous leukemia. Drugs Today (Barc) 43:691–702

                    Google Scholar 
                

	Quintas-Cardama A, Kantarjian H, O’brien S et al (2007) Pleural effusion in patients with chronic myelogenous leukemia treated with dasatinib after imatinib failure. J Clin Oncol 25:3908–3914
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Ribeiro AL, Marcolino MS, Bittencourt HN et al (2008) An evaluation of the cardiotoxicity of imatinib mesylate. Leuk Res 32:1809–1814
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Ribeiro AL, Marcolino MS, Bittencourt HN et al (2008) An evaluation of the cardiotoxicity of imatinib mesylate. Leuk Res 32:1809–1814
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Sablin MP, Negrier S, Ravaud A et al (2009) Sequential sorafenib and sunitinib for renal cell carcinoma. J Urol 182:29–34
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Saglio G, Kim DW, Issaragrisil S et al (2010) Nilotinib versus imatinib for newly diagnosed chronic myeloid leukemia. N Engl J Med 362:2251–2259
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Saltz LB, Douillard JY, Pirotta N et al (2001) Irinotecan plus fluorouracil/leucovorin for metastatic colorectal cancer: a new survival standard. Oncologist 6:81–91
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Schmidinger M, Zielinski CC, Vogl UM et al (2008) Cardiac toxicity of sunitinib and sorafenib in patients with metastatic renal cell carcinoma. J Clin Oncol 26:5204–5212
Article 
    PubMed 
    
                    Google Scholar 
                

	Shah NP, Tran C, Lee FY et al (2004) Overriding imatinib resistance with a novel ABL kinase inhibitor. Science 305:399–401
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Shepherd FA, Rodrigues Pereira J, Ciuleanu T et al (2005) Erlotinib in previously treated non-small-cell lung cancer. N Engl J Med 353:123–132
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Strumberg D, Clark JW, Awada A et al (2007) Safety, pharmacokinetics, and preliminary antitumor activity of sorafenib: a review of four phase I trials in patients with advanced refractory solid tumors. Oncologist 12:426–437
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Suter TM, Procter M, Veldhuisen DJ van et al (2007) Trastuzumab-associated cardiac adverse effects in the herceptin adjuvant trial. J Clin Oncol 25:3859–3865
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Talpaz M, Shah NP, Kantarjian H et al (2006) Dasatinib in imatinib-resistant Philadelphia chromosome-positive leukemias. N Engl J Med 354:2531–2541
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Telli ML, Witteles RM, Fisher GA et al (2008) Cardiotoxicity associated with the cancer therapeutic agent sunitinib malate. Ann Oncol 19:1613–1618
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Thatcher N, Chang A, Parikh P et al (2005) Gefitinib plus best supportive care in previously treated patients with refractory advanced non-small-cell lung cancer: results from a randomised, placebo-controlled, multicentre study (Iressa Survival Evaluation in Lung Cancer). Lancet 366:1527–1537
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Verweij J, Casali PG, Kotasek D et al (2007) Imatinib does not induce cardiac left ventricular failure in gastrointestinal stromal tumours patients: analysis of EORTC-ISG-AGITG study 62005. Eur J Cancer 43:974–978
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Yamaguchi O, Watanabe T, Nishida K et al (2004) Cardiac-specific disruption of the c-raf-1 gene induces cardiac dysfunction and apoptosis. J Clin Invest 114:937–943
PubMed 
    CAS 
    
                    Google Scholar 
                


Download references





                Interessenkonflikt

                Die korrespondierende Autorin gibt an, dass kein Interessenkonflikt besteht.

              

Author information
Authors and Affiliations
	Klinik III für Innere Medizin, Universität zu Köln, Kerpener-Straße 62, 50937, Köln, Deutschland
D. Rottlaender, S. Reda, L.J. Motloch &  U.C. Hoppe


Authors	D. RottlaenderView author publications
You can also search for this author in
                        PubMed Google Scholar



	S. RedaView author publications
You can also search for this author in
                        PubMed Google Scholar



	L.J. MotlochView author publications
You can also search for this author in
                        PubMed Google Scholar



	 U.C. HoppeView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                 U.C. Hoppe.


Additional information
Ein 2. Beitrag zu diesem Thema wird unter dem Titel: „Neue Tyrosinkinase- und EGFR-Inhibitoren in der Tumortherapie. Herz und Haut als wichtige Schädigungsorgane. Teil B: Haut“, verfasst von L.M. Ehmann, V. Heinemann und A. Wollenberg, in Der Internist 11/2011 veröffentlicht.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Rottlaender, D., Reda, S., Motloch, L. et al. Neue Tyrosinkinase- und EGFR-Inhibitoren in der Tumortherapie.
                    Internist 52, 1245–1255 (2011). https://doi.org/10.1007/s00108-011-2895-3
Download citation
	Published: 28 July 2011

	Issue Date: October 2011

	DOI: https://doi.org/10.1007/s00108-011-2895-3


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Schlüsselwörter
	Kardiotoxizität
	EGFR-Rezeptorantagonisten
	Tyrosinkinaseinhibitoren
	Malignome
	Kardiovaskuläre Nebenwirkungen

Keywords
	Cardiac toxicity
	Anti-EGFR agents
	Tyrosine kinase inhibitors
	Cancer
	Cardiac side effects








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.192.75.148
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    