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            Abstract
Multiple genetic factors contribute to susceptibility to rheumatoid arthritis (RA). The extent of variability in disease presentation in RA may be related to genetic heterogeneity. In this study we investigated the association of the TNF gene polymorphism at position +489 with susceptibility to and severity of RA. Analysis of the frequency of the +489 A and G alleles in a group of 293 consecutive RA patients and 138 healthy controls revealed a significant decrease of the A allele. The +489 GA patients had a 3.9 times decreased chance of having erosive disease than +489 GG patients. These results were confirmed in a prospective study using a cohort of 112 patients who were followed for 12 years. The progression rate of the erosion score over 12 years expressed as Sharp score for X-rays of hands and feet was 3.4 per year for the GA-genotyped patients and 12.1 for the GG-genotyped patients. These associations were independent of rheumatoid factor and HLA-shared epitope positivity. In conclusion, these data suggest that the intron TNF +489 polymorphism is associated with susceptibility to and disease severity of RA independently of HLA-shared epitope-positive alleles.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 6 digital issues and online access to articles
$119.00 per year
only $19.83 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    
                


                
                    
                        
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genome-wide association studies
                                        
                                    

                                    
                                        Article
                                        
                                         26 August 2021
                                    

                                

                                Emil Uffelmann, Qin Qin Huang, â€¦ Danielle Posthuma

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genetic variation across and within individuals
                                        
                                    

                                    
                                        Article
                                        
                                         28 March 2024
                                    

                                

                                Zhi Yu, Tim H. H. Coorens, â€¦ Pradeep Natarajan

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Genomic data in the All of Us Research Program
                                        
                                    

                                    
                                        Article
                                         Open access
                                         19 February 2024
                                    

                                

                                The All of Us Research Program Genomics Investigators

                            
                        

                    
                

            
        
            
        
    
                    
                
            

            
                
Author information
Authors and Affiliations
	Department of Rheumatology, C4-R, Leiden University Medical Centre, PO Box 9600, Leiden, 2300, RC, The Netherlands
MV van Krugten,Â TWJ Huizinga,Â EL Kaijzel,Â KW Drossaers-Bakker,Â P van de Linde,Â JMW Hazes,Â FC BreedveldÂ &Â CL Verweij

	Department of Immunohematology and Bloodbank, C4-R, Leiden University Medical Centre, PO Box 9600, Leiden, 2300, RC, The Netherlands
E Zanelli

	Department of Medical Statistics, C4-R, Leiden University Medical Centre, PO Box 9600, Leiden, 2300, RC, The Netherlands
AH Zwinderman


Authors	MV van KrugtenView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	TWJ HuizingaView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	EL KaijzelView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	E ZanelliView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	KW Drossaers-BakkerView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	P van de LindeView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	JMW HazesView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	AH ZwindermanView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	FC BreedveldView author publications
You can also search for this author in
                        PubMedÂ Google Scholar



	CL VerweijView author publications
You can also search for this author in
                        PubMedÂ Google Scholar





Corresponding author
Correspondence to
                CL Verweij.


Additional information
This study was financially supported by a grant from the Netherlands Organisation for Scientific Research (NWO) No. 950-10-646.


Rights and permissions
Reprints and permissions


About this article
Cite this article
van Krugten, M., Huizinga, T., Kaijzel, E. et al. Association of the TNF +489 polymorphism with susceptibility and radiographic damage in rheumatoid arthritis.
                    Genes Immun 1, 91â€“96 (1999). https://doi.org/10.1038/sj.gene.6363632
Download citation
	Received: 24 February 1999

	Accepted: 17 May 1999

	Published: 03 November 1999

	Issue Date: 01 November 1999

	DOI: https://doi.org/10.1038/sj.gene.6363632


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
                        


Keywords
	TNF +489 polymorphism
	joint erosions
	disease susceptibility
	rheumatoid arthritis







            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Evaluation of TNF-Î± genetic polymorphisms as predictors for sepsis susceptibility and progression
                                    
                                

                            
                                
                                    	Anca Meda Georgescu
	Claudia Banescu
	Leonard Azamfirei


                                
                                BMC Infectious Diseases (2020)

                            
	
                            
                                
                                    
                                        Genetic and expression changes in 
                
                  
                
                \(\hbox {TNF-}\upalpha \)
                
                  
                    
                      TNF-
                      Î±
                    
                  
                
               as a risk factor for rheumatoid arthritis pathogenesis in northeast India
                                    
                                

                            
                                
                                    	Somdatta Das
	Chitralekha Baruah
	Sujoy Bose


                                
                                Journal of Genetics (2019)

                            
	
                            
                                
                                    
                                        TNF-Î± Gene Polymorphisms: Association with Disease Susceptibility and Response to Anti-TNF-Î± Treatment in Psoriatic Arthritis
                                    
                                

                            
                                
                                    	Giuseppe Murdaca
	Rossella Gulli
	Francesco Puppo


                                
                                Journal of Investigative Dermatology (2014)

                            
	
                            
                                
                                    
                                        Association between TNF-Î± promoter â€“308 A/G polymorphism and rheumatoid arthritis: a meta-analysis
                                    
                                

                            
                                
                                    	Gwan Gyu Song
	Sang-Cheol Bae
	Young Ho Lee


                                
                                Rheumatology International (2014)

                            
	
                            
                                
                                    
                                        Association of susceptible genetic markers and autoantibodies in rheumatoid arthritis
                                    
                                

                            
                                
                                    	VASANTH KONDA MOHAN
	NALINI GANESAN
	RAJASEKHAR GOPALAKRISHNAN


                                
                                Journal of Genetics (2014)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Journal Information
                                
                            
	
                                
                                    Open Access Fees and Funding
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    For Advertisers
                                
                            
	
                                
                                    Subscribe
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors & Referees
                                
                            
	
                                
                                    Language editing services
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Genes & Immunity (Genes Immun)
                
                
    
    
        ISSN 1476-5470 (online)
    
    


                
    
    
        ISSN 1466-4879 (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	Protocol Exchange
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Korea
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    











    [image: ]







[image: ]
