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                    Abstract
Purpose
To identify risk factors for endogenous endophthalmitis (EE) in hospitalized adults, under 65 years of age, with a history of intravenous opioid use and non-ocular infection.
Methods
The National Inpatient Sample Database was used to identify cases of EE with a recent history of intravenous opioid use disorder with associated non-ocular infection. Systemic and ocular comorbidities were identified using codes from the International Classification of Diseases, Ninth Revision (ICD-9). Descriptive and regression analyses were performed to evaluate the risk factors for EE using IBM SPSS 23.
Results
Of the 605,859 inpatients, 21–65 years age, who had a history of recent opioid-IVDU and an associated IVDU-associated systemic infection, 363 (0.1%) had EE. Systemic comorbidities such as diabetes mellitus, mitral valve disease, aortic valve disease, history of cardiac valve transplantation, chronic kidney disease/renal failure, cirrhosis, active or previous radiation therapy, and history of solid organ transplantation were significantly more prevalent in patients with EE. A significantly increased risk of EE in intravenous opioid users was noted if they were of male gender (OR = 1.84), Asian/Pacific Islander ethnicity (OR = 4.41), had history of cirrhosis (OR = 2.33), active or history of radiation therapy (OR = 14.74), history of solid organ transplantation (OR = 5.91), candidemia (OR = 15.22), and infectious endocarditis (OR = 4.83). Conversely, concurrent alcohol use disorder (OR = 0.35) decreased the risk of EE.
Conclusion
Various demographic variables and systemic comorbidities increased the risk of developing EE in inpatients with a history of intravenous opioid use with associated non-ocular infection.



                    
    


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

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Mortality risk associated with endophthalmitis in West Virginia
                                        
                                    

                                    
                                        Article
                                        
                                         16 April 2021
                                    

                                

                                Jeffrey Desilets, Chang Sup Lee, … David M. Hinkle

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Endogenous Endophthalmitis: yield of the diagnostic evaluation
                                        
                                    

                                    
                                        Article
                                         Open access
                                         07 April 2020
                                    

                                

                                Kathleen A. Regan, Nila S. Radhakrishnan, … Siva S. R. Iyer

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The microbiological spectrum, antimicrobial resistance pattern, and visual outcomes of endogenous endophthalmitis in West Virginia 2009–2019
                                        
                                    

                                    
                                        Article
                                        
                                         23 May 2022
                                    

                                

                                Chang Sup Lee, Jeffrey Desilets, … David M. Hinkle

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Availability of data and material

              
              The National Inpatient Sample Database is available for purchase from the Healthcare Cost and Utilization Project through its website.

            

Code availability

              
              Programming code for this project was custom made.

            

References
	Sadiq MA, Hassan M, Agarwal A et al (2015) Endogenous endophthalmitis: diagnosis, management, and prognosis. J Ophthalmic Inflamm Infect 5(1):32. https://doi.org/10.1186/s12348-015-0063-y
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Modjtahedi BS, Finn AP, Papakostas TD, Durand M, Husain D, Eliott D (2017) Intravenous drug use-associated endophthalmitis. Ophthalmol Retina 1(3):192–199
Article 
    
                    Google Scholar 
                

	Centers for Disease Control and Prevention. Patients who Inject Drugs (PWID). Centers for disease control and prevention website. July 18, 2019. Accessed June 20, 2020. https://www.cdc.gov/pwid/index.html

	HCUP Nationwide Inpatient Sample (NIS). Healthcare Cost and Utilization Project (HCUP). 2011. Agency for Healthcare Research and Quality, Rockville, MD

	HCUP National Inpatient Sample (NIS). Healthcare Cost and Utilization Project (HCUP). 2012. Agency for Healthcare Research and Quality, Rockville, MD

	Tookes H, Diaz C, Li H, Khalid R, Doblecki-Lewis S (2015) A cost analysis of hospitalizations for infections related to injection drug use at a county safety-net hospital in Miami, Florida. PLoS ONE 10(6):e0129360
Article 
    
                    Google Scholar 
                

	Degenhardt L, Peacock A, Colledge S et al (2017) Global prevalence of injecting drug use and sociodemographic characteristics and prevalence of HIV, HBV, and HCV in people who inject drugs: a multistage systematic review. Lancet Glob Health 5(12):e1192–e1207. https://doi.org/10.1016/S2214-109X(17)30375-3
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Patel SN, Rescigno RJ, Zarbin MA, Langer P, Bhagat N (2014) Endogenous endophthalmitis associated with intravenous drug abuse. Retina 34(7):1460–1465. https://doi.org/10.1097/IAE.0000000000000084
Article 
    PubMed 
    
                    Google Scholar 
                

	Becker JB, Hu M (2008) Sex differences in drug abuse. Front Neuroendocrinol 29(1):36–47. https://doi.org/10.1016/j.yfrne.2007.07.003
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Powis B, Griffiths P, Gossop M, Strang J (1996) The differences between male and female drug users: community samples of heroin and cocaine users compared. Subst Use Misuse 31(5):529–543
Article 
    CAS 
    
                    Google Scholar 
                

	Evans E, Pierce J, Li L, Rawson R, Hser YI (2012) More alike than different: health needs, services utilization, and outcomes of Asian American and Pacific Islander (AAPI) populations treated for substance use disorders. J Ethn Subst Abuse 11(4):318–338. https://doi.org/10.1080/15332640.2012.735172
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Spencer MS, Chen J, Gee GC, Fabian CG, Takeuchi DT (2010) Discrimination and mental health-related service use in a national study of Asian Americans. Am J Public Health 100(12):2410–2417. https://doi.org/10.2105/AJPH.2009.176321
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Noor MT, Manoria P (2017) Immune dysfunction in cirrhosis. J Clin Transl Hepatol 5(1):50–58. https://doi.org/10.14218/JCTH.2016.00056
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Rotstein S, Blomgren H, Petrini B, Wasserman J, Baral E (1985) Long term effects on the immune system following local radiation therapy for breast cancer. I. Cellular composition of the peripheral blood lymphocyte population. Int J Radiat Oncol 11(5):921–925
Article 
    CAS 
    
                    Google Scholar 
                

	Malihi M, Li X, Patel S, Eck T, Chi DS, Zarbin MA, Bhagat N (2017) Infectious keratitis-associated endophthalmitis: a 14-year study. Retina 37(4):662–666
Article 
    
                    Google Scholar 
                

	Cheng HH, Ding Y, Wu M et al (2011) Endogenous aspergillus endophthalmitis after kidney transplantation. Int J Ophthalmol 4(5):567–571. https://doi.org/10.3980/j.issn.2222-3959.2011.05.20
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Hashemi SB, Shishegar M, Nikeghbalian S et al (2009) Endogenous Aspergillus endophthalmitis occurring after liver transplantation: a case report. Transplant Proc 41(7):2933–2935. https://doi.org/10.1016/j.transproceed.2009.07.008
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Bisbe J, Miro JM, Latorre X et al (1992) Disseminated candidiasis in addicts who use brown heroin: report of 83 cases and review. Clin Infect Dis 15(6):910–923. https://doi.org/10.1093/clind/15.6.910
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Poowanawittayakom N, Dutta A, Stock S, Touray S, Ellison RT 3rd, Levitz SM (2018) Reemergence of intravenous drug use as risk factor for Candidemia, Massachusetts, USA. Emerg Infect Dis 24(4):631–637. https://doi.org/10.3201/eid2404.171807
Article 
    PubMed Central 
    
                    Google Scholar 
                

	Shankland GS, Richardson MD, Dutton GN (1986) Source of infection in candida endophthalmitis in drug addicts. Br Med J (Clin Res Ed) 292(6528):1106–1107
Article 
    CAS 
    
                    Google Scholar 
                

	Moss R, Munt B (2003) Injection drug use and right sided endocarditis. Heart 89(5):577–581. https://doi.org/10.1136/heart.89.5.577
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Ji Y, Kujtan L, Kershner D (2012) Acute endocarditis in intravenous drug users: a case report and literature review. J Commun Hosp Intern Med Perspect. https://doi.org/10.3402/jchimp.v2i1.11513
Article 
    
                    Google Scholar 
                

	Budoff G, Thangamathesvaran L, Zarbin MA, Bhagat N (2019) Bacterial endogenous endophthalmitis in bacteremic inpatients. Ophthalmol Retina 3(11):971–978. https://doi.org/10.1016/j.oret.2019.06.004
Article 
    PubMed 
    
                    Google Scholar 
                

	Jung J, Lee J, Yu SN et al (2016) Incidence and risk factors of ocular infection caused by Staphylococcus aureus Bacteremia. Antimicrob Agents Chemother 60(4):2012–2017. https://doi.org/10.1128/AAC.02651-15
Article 
    CAS 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Elsaghir H, Al Khalili Y (2020) Septic Emboli. [Updated 2019 Nov 14]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2020 Jan. https://www.ncbi.nlm.nih.gov/books/NBK549827/

	Chong YP, Park SJ, Kim HS et al (2013) Persistent Staphylococcus aureus bacteremia: a prospective analysis of risk factors, outcomes, and microbiologic and genotypic characteristics of isolates. Medicine (Baltimore) 92(2):98–108. https://doi.org/10.1097/MD.0b013e318289ff1e
Article 
    CAS 
    
                    Google Scholar 
                


Download references




Funding
There were no sources of funding for this study.


Author information
Authors and Affiliations
	Department of Ophthalmology and Visual Science, Rutgers New Jersey Medical School, Doctors Office Center, 90 Bergen Street, Suite 6100, Newark, NJ, 07103, USA
Aditya Uppuluri, Marco A. Zarbin & Neelakshi Bhagat


Authors	Aditya UppuluriView author publications
You can also search for this author in
                        PubMed Google Scholar



	Marco A. ZarbinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Neelakshi BhagatView author publications
You can also search for this author in
                        PubMed Google Scholar





Contributions
AU Conceptualization, Methodology, Software, Formal Analysis, Data Curation, Writing—Original Draft, Writing—Review and Editing. MAZ Formal Analysis, Writing—Review and Editing. NB Conceptualization, Methodology, Software, Formal Analysis, Data Curation, Writing—Original Draft, Writing—Review and Editing, Supervision, Project Administration.
Corresponding author
Correspondence to
                Neelakshi Bhagat.


Ethics declarations

              
              
                Conflict of interest

                Aditya Uppuluri has no financial disclosures. Marco A. Zarbin is a consultant for Genentech/Roche, Novartis Pharma AG, Frequency Therapeutics, Iveric Bio, Ophthotech, and Healios KK. He is a stockholder for Frequency Therapeutics, Iveric Bio, and NVasc. He is a speaker for Iridex. He is Co-Founder of NVasc. Neelakshi Bhagat has no financial disclosures.

              
            

Additional information
Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


Rights and permissions
Reprints and permissions


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



Cite this article
Uppuluri, A., Zarbin, M.A. & Bhagat, N. Endogenous endophthalmitis in patients with intravenous opioid use: demographics and associated comorbidities.
                    Int Ophthalmol 41, 1513–1520 (2021). https://doi.org/10.1007/s10792-021-01709-0
Download citation
	Received: 18 August 2020

	Accepted: 09 January 2021

	Published: 27 January 2021

	Issue Date: April 2021

	DOI: https://doi.org/10.1007/s10792-021-01709-0


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
	Intravenous drug use
	Endogenous endophthalmitis
	Intraocular infection
	Endophthalmitis
	Sepsis








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            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
						
						
					


		
	
	
		
			
				
					
					54.242.250.80
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    