







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Reviews Neurology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews neurology

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 04 November 2014



                    Mechanism-based treatment for chemotherapy-induced peripheral neuropathic pain

                    	Marco Sisignano1, 
	Ralf Baron2, 
	Klaus Scholich1 & 
	â€¦
	Gerd Geisslinger1Â 

Show authors

                    

                    
                        
    Nature Reviews Neurology

                        volumeÂ 10,Â pages 694â€“707 (2014)Cite this article
                    

                    
        
            	
                        6106 Accesses

                    
	
                        218 Citations

                    
	
                            19 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Adverse effects
	Chemotherapy
	Neurology
	Neuropathic pain


    


                
    
    

    
    

                
            


        
            Key Points

                	
                  Chemotherapy-induced peripheral neuropathic pain (CIPNP) affects up to 80% of patients during chemotherapy; it is a severe adverse effect that can limit dose and choice of chemotherapy

                
	
                  Many substances already approved for treating neuropathic pain failed to ameliorate CIPNP in clinical trials, underlining the importance of assessing drug efficacy in CIPNP independently of other neuropathic pain states

                
	
                  CIPNP has distinctive mechanisms that depend on the causative cytostatic drug; this heterogeneity could explain why results from trials addressing classic neuropathic pain states do not translate to CIPNP

                
	
                  Clinical trial designers in academia and industry are encouraged to implement sensory profiling in patient stratification to tailor the analgesic treatment according to the individual underlying mechanisms of CIPNP

                
	
                  Mechanisms involved in CIPNP include disruption of axonal transport, altered ion channel and receptor activity, neuronal injury and inflammation, oxidative stress, and mitochondrial damage

                
	
                  Suggestions for mechanism-based therapy of CIPNP include duloxetine for oxaliplatin-induced CIPNP, and combination of neuroprotective and anti-inflammatory substances for CIPNP caused by paclitaxel or vincristine

                


              

Abstract
Chemotherapy-induced peripheral neuropathic pain (CIPNP)â€”a severe adverse effect observed in up to 80% of patients during treatment with antineoplastic drugsâ€”limits the tolerable dose of cytostatics, and can lead to discontinuation of chemotherapy. Many drugs that are approved for the treatment of other neuropathic pain states have shown little or no analgesic effect on CIPNP in large randomized, placebo-controlled clinical trials. Here, we review the known mechanisms of CIPNP induced by the three most commonly used cytostatics: paclitaxel, oxaliplatin and vincristine. These substances have distinct neurotoxic and neuroinflammatory properties, but they also have overlapping contributions to pathogenesis of CIPNP that could potentially be targeted for prevention or treatment of CIPNP. We discuss the failure of previously tested antioxidants, neuroprotective agents, anticonvulsants and antidepressants as therapeutic or preventative strategies, and suggest individualized, mechanism-based therapeutic options for CIPNP associated with each of the three main drug groups. We point out the necessity to assess drug efficacy in CIPNP independently of other neuropathic pain states, and emphasize the need for delineation of subpopulations of patients with CIPNP for more-efficient treatment. Finally, we discuss novel therapeutic strategies and recent progress in treatment of CIPNP, and evaluate the potential benefits of these recent proceedings for future therapies.
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                    Figure 1: Mechanisms of chemotherapy-induced peripheral neuropathic pain.[image: ]


Figure 2: Distinct and overlapping mechanisms in CIPNP.[image: ]
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