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                    Abstract
Stroke-associated infection (SAI) is a common and serious complication of stroke. This study aimed to assess the effects of SAI on patient mortality and functional outcome at 3 months after stroke onset. We retrospectively analyzed 809 consecutive patients with acute stroke (517 men and 292 women; median age, 72 years) who were admitted to our department between September 2014 and June 2016. SAI was defined as an infection diagnosed during the hospitalization period. Poor outcome was defined as a modified Rankin Scale (mRS) score of 3–5 or death (mRS score of 6). The effect of SAI on functional outcome was evaluated using a multivariate logistic regression analysis. SAI occurred in 169 patients (20.9%); of these, 106 (62.7%) had pneumonia, 23 (13.6%) had a urinary-tract infection, and 40 (23.7%) had other types of infection. Patients with SAI were older, more likely to be female, had lower body mass indices, had higher stroke severity, and were more likely to have atrial fibrillation and a history of ischemic heart disease than patients without SAI. Poor functional outcome and mortality were more common in patients with SAI than in patients without SAI (poor functional outcome 41.8 vs. 4.8%, mortality 24.3 vs. 3.9%, respectively). After adjusting for age, sex, stroke severity, and various comorbidities, SAI was independently associated with poor functional outcome [odds ratio (OR) 6.88; 95% confidence interval (CI) 3.72–12.73] and mortality (OR 4.45, 95% CI 2.27–8.72) at 3 months after stroke onset. Our results suggest that SAI during the hospitalization period is independently associated with 3-month poor functional outcome and mortality.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Hospital-acquired infections after acute ischaemic stroke and its association with healthcare-related costs and functional outcome
                                        
                                    

                                    
                                        Article
                                        
                                         30 June 2022
                                    

                                

                                Jef Grieten, Pierre Chevalier, … Dieter Mesotten

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Infections Up to 76 Days After Stroke Increase Disability and Death
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 July 2017
                                    

                                

                                Annastazia E. Learoyd, Lisa Woodhouse, … on behalf of the ENOS Trial investigators

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Effect of admission in the stroke care unit versus intensive care unit on in-hospital mortality in patients with acute ischemic stroke
                                        
                                    

                                    
                                        Article
                                         Open access
                                         13 November 2023
                                    

                                

                                Masato Kanda, Takanori Sato, … Takahiro Inoue

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Vermeij FH, ScholteopReimer WJ, de Man P, van Oostenbrugge RJ, Franke CL, de Jong G, de Kort PL, Dippel DW (2009) Stroke-associated infection is an independent risk factor for poor outcome after acute ischemic stroke: data from the Netherlands Stroke Survey. Cerebrovasc Dis 27:465–471
Article 
    PubMed 
    
                    Google Scholar 
                

	Katzan IL, Cebul RD, Husak SH, Dawson NV, Baker DW (2003) The effect of pneumonia on mortality among patients hospitalized for acute stroke. Neurology 60:620–625
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Spratt N, Wang Y, Levi C, Ng K, Evans M, Fisher J (2003) A prospective study of predictors of prolonged hospital stay and disability after stroke. J Clin Neurosci 10:665–669
Article 
    PubMed 
    
                    Google Scholar 
                

	Kwan J, Hand P (2007) Infection after acute stroke is associated with poor short-term outcome. Acta Neurol Scand 115:331–338
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Miller CM, Behrouz R (2016) Impact of infection on stroke morbidity and outcomes. Curr Neurol Neurosci Rep 16:83
Article 
    PubMed 
    
                    Google Scholar 
                

	Garner JS, Jarvis WR, Emori TG, Horan TC, Hughes JM (1988) CDC definitions for nosocomial infections, 1988. Am J Infect Control 16:128–140
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Minnerup J, Wersching H, Brokinkel B, Dziewas R, Heuschmann PU, Nabavi DG, Ringelstein EB, Schabitz WR, Ritter MA (2010) The impact of lesion location and lesion size on poststroke infection frequency. J Neurol Neurosurg Psychiatry 81:198–202
Article 
    PubMed 
    
                    Google Scholar 
                

	Evans A, Perez I, Harraf F, Melbourn A, Steadman J, Donaldson N, Kalra L (2001) Can differences in management processes explain different outcomes between stroke unit and stroke-team care? Lancet 358:1586–1592
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Vargas M, Horcajada JP, Obach V, Revilla M, Cervera A, Torres F, Planas AM, Mensa J, Chamorro A (2006) Clinical consequences of infection in patients with acute stroke: is it prime time for further antibiotic trials? Stroke 37:461–465
Article 
    PubMed 
    
                    Google Scholar 
                

	Westendorp WF, Vermeij J-D, Zock E, Hooijenga IJ, Kruyt ND, Bosboom HJLW, Kwa VIH, Weisfelt M, Remmers MJM, ten Houten R, Schreuder AHCM, Vermeer SE, van Dijk EJ, Dippel DWJ, Dijkgraaf MGW, Spanjaard L, Vermeulen M, van der Poll T, Prins JM, Vermeij FH, Roos YBWEM, Kleyweg RP, Kerkhoff H, Brouwer MC, Zwinderman AH, van de Beek D, Nederkoorn PJ (2015) The Preventive Antibiotics in Stroke Study (PASS): a pragmatic randomised open-label masked endpoint clinical trial. Lancet 385:1519–1526
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Popovic N, Stefanovic-Budimkic M, Mitrovic N, Urosevic A, Milosevic B, Pelemis M, Jevtovic D, Beslac-Bumbasirevic L, Jovanovic D (2013) The frequency of poststroke infections and their impact on early stroke outcome. J Stroke Cerebrovasc Dis 22:424–429
Article 
    PubMed 
    
                    Google Scholar 
                

	Hilker R, Poetter C, Findeisen N, Sobesky J, Jacobs A, Neveling M, Heiss WD (2003) Nosocomial pneumonia after acute stroke: implications for neurological intensive care medicine. Stroke 34:975–981
Article 
    PubMed 
    
                    Google Scholar 
                

	Aslanyan S, Weir CJ, Diener HC, Kaste M, Lees KR (2004) Pneumonia and urinary tract infection after acute ischaemic stroke: a tertiary analysis of the GAIN International trial. Eur J Neurol 11:49–53
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Denes A, Thornton P, Rothwell NJ, Allan SM (2010) Inflammation and brain injury: acute cerebral ischaemia, peripheral and central inflammation. Brain Behav Immun 24:708–723
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Sehara Y, Hayashi T, Deguchi K, Zhang H, Tsuchiya A, Yamashita T, Lukic V, Nagai M, Kamiya T, Abe K (2007) Decreased focal inflammatory response by G-CSF may improve stroke outcome after transient middle cerebral artery occlusion in rats. J Neurosci Res 85:2167–2174
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Egashira Y, Suzuki Y, Azuma Y, Takagi T, Mishiro K, Sugitani S, Tsuruma K, Shimazawa M, Yoshimura S, Kashimata M, Iwama T, Hara H (2013) The growth factor progranulin attenuates neuronal injury induced by cerebral ischemia-reperfusion through the suppression of neutrophil recruitment. J Neuroinflamm 10:105
Article 
    
                    Google Scholar 
                

	Sato K, Yamashita T, Kurata T, Fukui Y, Hishikawa N, Deguchi K, Abe K (2014) Telmisartan ameliorates inflammatory responses in SHR-SR after tMCAO. J Stroke Cerebrovasc Dis 23:2511–2519
Article 
    PubMed 
    
                    Google Scholar 
                

	Kamel H, Iadecola C (2012) Brain–immune interactions and ischemic stroke: clinical implications. Arch Neurol 69:576–581
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Becker KJ, Dankwa D, Lee R, Schulze J, Zierath D, Tanzi P, Cain K, Dressel A, Shibata D, Weinstein J (2014) Stroke, IL-1ra, IL1RN, infection and outcome. Neurocrit Care 21:140–146
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Doll DN, Engler-Chiurazzi EB, Lewis SE, Hu H, Kerr AE, Ren X, Simpkins JW (2015) Lipopolysaccharide exacerbates infarct size and results in worsened post-stroke behavioral outcomes. Behav Brain Funct 11:32
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Dasenbrock HH, Rudy RF, Smith TR, Guttieres D, Frerichs KU, Gormley WB, Aziz-Sultan MA, Du R (2016) Hospital-acquired infections after aneurysmal subarachnoid hemorrhage: a nationwide analysis. World Neurosurg 88:459–474
Article 
    PubMed 
    
                    Google Scholar 
                

	Kourbeti IS, Vakis AF, Papadakis JA, Karabetsos DA, Bertsias G, Filippou M, Ioannou A, Neophytou C, Anastasaki M, Samonis G (2012) Infections in traumatic brain injury patients. Clin Microbiol Infect 18:359–364
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Kesinger MR, Kumar RG, Wagner AK, Puyana JC, Peitzman AP, Billiar TR, Sperry JL (2015) Hospital-acquired pneumonia is an independent predictor of poor global outcome in severe traumatic brain injury up to 5 years after discharge. J Trauma Acute Care Surg 78:396–402
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Neurological Science, Graduate School of Medicine, Nippon Medical School, 1-1-5 Sendagi, Bunkyo-ku, Tokyo, 113-8603, Japan
Satoshi Suda, Junya Aoki, Takashi Shimoyama, Kentaro Suzuki, Yuki Sakamoto, Takehiro Katano, Seiji Okubo, Chikako Nito, Yasuhiro Nishiyama, Masahiro Mishina & Kazumi Kimura


Authors	Satoshi SudaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Junya AokiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Takashi ShimoyamaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kentaro SuzukiView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yuki SakamotoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Takehiro KatanoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Seiji OkuboView author publications
You can also search for this author in
                        PubMed Google Scholar



	Chikako NitoView author publications
You can also search for this author in
                        PubMed Google Scholar



	Yasuhiro NishiyamaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Masahiro MishinaView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kazumi KimuraView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Satoshi Suda.


Ethics declarations

              
              
                Conflicts of interest

                The authors declare no financial or other conflicts of interest.

              
              
                Ethical standards

                This study was approved by the ethics committee of Nippon Medical School and conformed to the tenets of the Declaration of Helsinki.

              
            

Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Suda, S., Aoki, J., Shimoyama, T. et al. Stroke-associated infection independently predicts 3-month poor functional outcome and mortality.
                    J Neurol 265, 370–375 (2018). https://doi.org/10.1007/s00415-017-8714-6
Download citation
	Received: 04 November 2017

	Revised: 13 December 2017

	Accepted: 13 December 2017

	Published: 16 December 2017

	Issue Date: February 2018

	DOI: https://doi.org/10.1007/s00415-017-8714-6


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
	Infection
	Pneumonia
	Prognosis
	Stroke








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
We’re sorry, something doesn't seem to be working properly.
 Please try refreshing the page. If that doesn't work, please contact support so we can address the problem.



                                        

                                        
                                            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
						
						
					


		
	
	
		
			
				
					
					44.199.198.16
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    