





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
SNIS
ESMINT


  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: Journal of NeuroInterventional Surgery]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	For authors
	Podcasts
	About

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	For authors
	Podcasts
	About



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
SNIS
ESMINT


  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 15, Issue 7 
	Thrombosis origin identification of cardioembolism and large artery atherosclerosis by distinct metabolites


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Basic science


  


  
  



  
      
  
  
    Original research


  


  
  



  
      
  
  
    
      Thrombosis origin identification of cardioembolism and large artery atherosclerosis by distinct metabolites
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Wei Li1,2,3, 
	Xuesong Bai1,3, 
	Jiheng Hao2, 
	Xin Xu1,3, 
	Feng Lin4, 
	Qunlong Jiang2, 
	Chunguang Ding5, 
	Gaolei Dai2, 
	Fangda Peng5, 
	Meng Zhang2, 
	http://orcid.org/0000-0001-7923-8158Yao Feng1, 
	Jiyue Wang2, 
	Xianyang Chen6,7, 
	Teng Xue7,8, 
	Xiaofan Guo9, 
	Zhaolin Fu1,3, 
	Wen-huo Chen10, 
	Liyong Zhang2, 
	Chaodong Wang11,12, 
	http://orcid.org/0000-0003-4982-6295Liqun Jiao1,3,13

	[bookmark: aff-1]
1
Department of Neurosurgery, Xuanwu Hospital, Capital Medical University, Beijing, China


	[bookmark: aff-2]
2
Department of Neurosurgery, Liaocheng People’s Hospital, Liaocheng City, Shandong Province, China


	[bookmark: aff-3]
3
China International Neuroscience Institute (China-INI), Beijing, China


	[bookmark: aff-4]
4
Department of Neurology, Sanming First Hospital and First Hospital of Sanming Affiliated to Fujian Medical University, Sanming City, Fujian Province, China


	[bookmark: aff-5]
5
National Center for Occupational Safety and Health, NHC, Beijing, China


	[bookmark: aff-6]
6
Zhongguancun Biological and Medical Big Data Center, Beijing, China


	[bookmark: aff-7]
7
Bao Feng Key Laboratory of Genetics and Metabolism, Beijing, China


	[bookmark: aff-8]
8
Zhongyuanborui Key Laborotory of Genetics and Metabolism, Guangdong-Macao In-depth Cooperation Zone in Hengqin, Zhuhai City, Guangdong Province, China


	[bookmark: aff-9]
9
Department of Neurology, Loma Linda University Health, Loma Linda, California, USA


	[bookmark: aff-10]
10
Department of Neurology, Zhangzhou Affiliated Hospital, Fujian Medical University, Zhangzhou City, Fujian Province, China


	[bookmark: aff-11]
11
Department of Neurology, Xuanwu Hospital, Capital Medical University, Beijing, China


	[bookmark: aff-12]
12
National Clinical Research Center for Geriatric Diseases, Beijing, China


	[bookmark: aff-13]
13
Department of Interventional Neuroradiology, Xuanwu Hospital, Capital Medical University, Beijing, China



	Correspondence to
 Dr Liqun Jiao, Department of Neurosurgery, Xuanwu Hospital, Beijing 100053, China; liqunjiao{at}sina.cn; Dr Liyong Zhang, Department of Neurosurgery, Liaocheng people’s hospital, Liaocheng City, Shandong Province, People's Republic of China; 13346256936{at}163.com





  


  
  



  
      
  
  
    Abstract
Background The diagnosis of cerebral thrombosis origin is challenging and remains unclear. This study aims to identify thrombosis due to cardioembolism (CE) and large artery atherosclerosis (LAA) from a new perspective of distinct metabolites.

Methods Distinct metabolites between 26 CE and 22 LAA origin thrombi, which were extracted after successful mechanical thrombectomy in patients with acute ischemic stroke in the anterior circulation, were analyzed with a ultra performance liquid chromatography coupled with quadrupole time-of-flight mass spectrometry (UPLC-QTOF-MS) system. Enriched metabolic pathways related to the metabolites were identified. Least absolute shrinkage selection operator regression analyses and a filtering method were used to select potential predictors. Furthermore, four machine learning classifiers, including decision tree, logistic regression, random forest (RF), and k means unsupervised classification model, were used to evaluate the predictive ability of the selected metabolites.

Results UPLC-QTOF-MS analysis revealed that levels of 88 and 55 metabolites were elevated in LAA and CE thrombi, respectively. Kyoto Encyclopedia of Genes and Genomes analysis revealed a significant difference between the pathways enriched in the two types of thrombi. Six metabolites (diglyceride (DG, 18:3/24:0), DG (22:0/24:0), phytosphingosine, galabiosylceramide (18:1/24:1), triglyceride (15:0/16:1/o–18:0), and glucosylceramide (18:1/24:0)) were finally selected to build a predictive model. The predictive RF model was confirmed to be the best, with a satisfactory stability and prediction capacity (area under the curve=0.889).

Conclusions Six metabolites as potential predictors for distinguishing between cerebral thrombi of CE and LAA origin were identified. The results are useful for understanding the pathogenesis and for secondary stroke prevention.
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