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                    Abstract

Objective
Normalizing clinical mentions to concepts in standardized medical terminologies, in general, is challenging due to the complexity and variety of the terms in narrative medical records. In this article, we introduce our work on a clinical natural language processing (NLP) system to automatically normalize clinical mentions to concept unique identifier in the Unified Medical Language System. This work was part of the 2019 n2c2 (National NLP Clinical Challenges) Shared-Task and Workshop on Clinical Concept Normalization.

Materials and Methods
We developed a hybrid clinical NLP system that combines a generic multilevel matching framework, customizable matching components, and machine learning ranking systems. We explored 2 machine leaning ranking systems based on either ensemble of various similarity features extracted from pretrained encoders or a Siamese attention network, targeting at efficient and fast semantic searching/ranking. Besides, we also evaluated the performance of a general-purpose clinical NLP system based on Unstructured Information Management Architecture.

Results
The systems were evaluated as part of the 2019 n2c2 challenge, and our original best system in the challenge obtained an accuracy of 0.8101, ranked fifth in the challenge. The improved system with newly designed machine learning ranking based on Siamese attention network improved the accuracy to 0.8209.

Conclusions
We demonstrate the successful practice of combining multilevel matching and machine learning ranking for clinical concept normalization. Our results indicate the capability and interpretability of our proposed approach, as well as the limitation, suggesting the opportunities of achieving better performance by combining general clinical NLP systems.

                    

clinical natural language processing, concept normalization, attention, CUI, UMLS
    
    
         
    




        


        
© The Author(s) 2020. Published by Oxford University Press on behalf of the American Medical Informatics Association. All rights reserved. For permissions, please email: journals.permissions@oup.com
This article is published and distributed under the terms of the Oxford University Press, Standard Journals Publication Model (https://academic.oup.com/journals/pages/open_access/funder_policies/chorus/standard_publication_model)



        

    








 
    

    
        
    
                
                    Issue Section:

                        Research and applications
                


    



 
    

    
        
 
    


                    
                        You do not currently have access to this article.
                    

                

                
                    Download all slides
                

                    
         
    


                
    
        

 
    

    
         
    


                

            

        


            
                

    
        
    
        
            
                    Sign in


                    
                        [image: Information]
                        Get help with access
                    
            

        


            
    
        

    	
                    
                        [image: American Medical Informatics Association]
                    
                    
                        American Medical Informatics Association members

                        
    Sign in through society site
    [image: Arrow]



                    

            






 
    


            


        
    
            Personal account


    	Sign in with email/username & password
	Get email alerts
	Save searches
	Purchase content
	Activate your purchase/trial code



            
                    
                    Sign in
                    [image: Arrow]

                
                                    Register
            

    


    
    Institutional access


    	
            
                Sign in through your institution
                [image: Arrow]

            
        
	
                Sign in with a library card
                            Sign in with username/password
                              Recommend to your librarian
        


        Institutional account management

        Sign in as administrator



        



    

        Get help with access


        Institutional access


        
            Access to content on Oxford Academic is often provided through institutional subscriptions and purchases. If you are a member of an institution with an active account, you may be able to access content in one of the following ways:
        


        IP based access


        
            Typically, access is provided across an institutional network to a range of IP addresses. This authentication occurs automatically, and it is not possible to sign out of an IP authenticated account.
        


        Sign in through your institution


        
            Choose this option to get remote access when outside your institution. Shibboleth/Open Athens technology is used to provide single sign-on between your institutionâ€™s website and Oxford Academic.
        


        	Click Sign in through your institution.
	Select your institution from the list provided, which will take you to your institution's website to sign in.
	When on the institution site, please use the credentials provided by your institution. Do not use an Oxford Academic personal account.
	Following successful sign in, you will be returned to Oxford Academic.


        
            If your institution is not listed or you cannot sign in to your institutionâ€™s website, please contact your librarian or administrator.
        


        Sign in with a library card


        
            Enter your library card number to sign in. If you cannot sign in, please contact your librarian.
        


        Society Members


        
            Society member access to a journal is achieved in one of the following ways:
        


        Sign in through society site


        
            Many societies offer single sign-on between the society website and Oxford Academic. If you see â€˜Sign in through society siteâ€™ in the sign in pane within a journal:
        


        	Click Sign in through society site.
	When on the society site, please use the credentials provided by that society. Do not use an Oxford Academic personal account.
	Following successful sign in, you will be returned to Oxford Academic.



        
            If you do not have a society account or have forgotten your username or password, please contact your society.
        


        Sign in using a personal account


        
            Some societies use Oxford Academic personal accounts to provide access to their members. See below.
        


        Personal account


        
            A personal account can be used to get email alerts, save searches, purchase content, and activate subscriptions.
        

        
            Some societies use Oxford Academic personal accounts to provide access to their members.
        


        Viewing your signed in accounts


        
            Click the account icon in the top right to:
        


        	View your signed in personal account and access account management features.
	View the institutional accounts that are providing access.



        Signed in but can't access content


        
            Oxford Academic is home to a wide variety of products. The institutional subscription may not cover the content that you are trying to access. If you believe you should have access to that content, please contact your librarian.
        


        Institutional account management


        
            For librarians and administrators, your personal account also provides access to institutional account management. Here you will find options to view and activate subscriptions, manage institutional settings and access options, access usage statistics, and more.
        


    

    
        Close access help modal
    




    



 
    



    
            
        Purchase

            
                Subscription prices and ordering for this journal            
            
    
            
                Purchasing options for books and journals across Oxford Academic
            


            
                Short-term Access


                    
                        
                            To purchase short-term access, please sign in to your personal account above.
                        

                        
                            Don't already have a personal account? Register
                        

                    


                Clinical concept normalization with a hybrid natural language processing system combining multilevel matching and machine learning ranking - 24 Hours access
                
                        
                            EUR €38.00
                        

                        
                            GBP £33.00
                        

                        
                            USD $41.00
                        

                

                
            


    



    
        Rental

        
            
                [image: Read this now at DeepDyve]
            

            
                This article is also available for rental through DeepDyve.
            

        

    

 
    


                

            

    




    
        
    
        
            
        

            Advertisement

            


 
    

 

    

 

    

    
        



        


    
            
                Citations

                    
    
        

 
    


                    

                            

                    
                Views

                
                    680

                

            

                    
                    Altmetric

                    
    
            
    

         
 
    


                    



            

                    
                
                    [image: Information]
                    More metrics information
                
            

    




                
                    




    
            Metrics


            
                
                    
                        Total Views
                        680
                    

                    
                        
                            471
                            Pageviews
                        

                        
                            209
                            PDF Downloads
                        

                                            

                

                Since 10/1/2020

            


            
            
                


                
                    	Month:	Total Views:
	October 2020	94
	November 2020	39
	December 2020	34
	January 2021	21
	February 2021	19
	March 2021	8
	April 2021	17
	May 2021	25
	June 2021	8
	July 2021	13
	August 2021	5
	September 2021	12
	October 2021	55
	November 2021	33
	December 2021	31
	January 2022	24
	February 2022	20
	March 2022	18
	April 2022	30
	May 2022	29
	June 2022	22
	July 2022	12
	August 2022	6
	September 2022	4
	October 2022	2
	November 2022	6
	December 2022	5
	January 2023	2
	February 2023	10
	March 2023	8
	April 2023	5
	May 2023	2
	June 2023	5
	July 2023	5
	August 2023	2
	September 2023	1
	October 2023	7
	November 2023	14
	December 2023	3
	January 2024	10
	February 2024	5
	March 2024	9


                

            



        
            Citations

                
    
        

 
    


                    Powered by Dimensions
                

                                
                        
                                4
                        
                        Web of Science
                    

        



        
            Altmetrics

            

    
            
    

         
 
    

            

        






    

                        ×
                    

                

        


 
    

    
        
    
        Email alerts

                
                    Article activity alert
                

                
                    Advance article alerts
                

                
                    New issue alert
                

                    
                Receive exclusive offers and updates from Oxford Academic
            

        
            

            
                
            
        

    

 
    

    
            


 
    

    
         
    

    
        
    Citing articles via

    
            
                Web of Science (4)
            

                    
                Google Scholar
            

            


 
    

    
            	
                
                    Latest
                

            
	
                
                    Most Read
                

            
	
                
                    Most Cited
                

            


        






    




            
                    


    


    



        
Automated stratification of trauma injury severity across multiple body regions using multi-modal, multi-class machine learning models    



 






        
            
        







    


    



        
Can large language models provide secondary reliable opinion on treatment options for dermatological diseases?    



 






        
            
        







    


    



        
Collaborative and privacy-enhancing workflows on a clinical data warehouse: an example developing natural language processing pipelines to detect medical conditions    



 






        
            
        







    


    



        
Engaging knowers in the design and implementation of digital health innovations    



 






        
            
        







    


    



        
The National Healthcare Safety Network’s digital quality measures: CDC’s automated measures for surveillance of patient safety    



 






        
            
        






                    

            





        
        
        
        
        
 
    


    




    



    
        
    
        
            
        

            Advertisement

            


 
    













                

            
    


        
        


        
            


    
    
        
    
        
            
        

            Advertisement

                    
                close advertisement
            
    


 
    


    


    
            
    
        
    
        
            
        

            Advertisement

            


 
    


    



    



    	
    About Journal of the American Medical Informatics Association

	
    Editorial Board

	
    Author Guidelines

	
    Facebook

	
    Twitter


	
    YouTube

	
    LinkedIn

	
    Purchase

	
    Recommend to your Library

	
    Advertising and Corporate Services


	
    Journals Career Network







        
            

    [image: Journal of the American Medical Informatics Association]
                        


        
            	Online ISSN 1527-974X
	Copyright © 2024 American Medical Informatics Association


        



    


 
    


    
        
    
        



    
    



	About Oxford Academic
	Publish journals with us
	University press partners
	What we publish
	New features 





	Authoring
	Open access
	Purchasing
	Institutional account management
	Rights and permissions





	Get help with access
	Accessibility
	Contact us
	Advertising
	Media enquiries





	Oxford University Press
	News
	Oxford Languages
	University of Oxford





Oxford University Press is a department of the University of Oxford. It furthers the University's objective of excellence in research, scholarship, and education by publishing worldwide

[image: Oxford University Press]






	Copyright © 2024 Oxford University Press
	Cookie settings
	Cookie policy
	Privacy policy
	Legal notice










 
    


        

    

    

    


        








    



    
        
    

    Close




    
        

    

    Close






    
        This Feature Is Available To Subscribers Only

        Sign In or Create an Account

    

    Close




    This PDF is available to Subscribers Only

    View Article Abstract & Purchase Options
    
        For full access to this pdf, sign in to an existing account, or purchase an annual subscription.

    

    Close


 
    


    







    
    














    
    
    
        
            [image: Scholarly IQ]
        











    


    
    
    
    

    



    

    
    




    

    
            

 
    


    




        
    

