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Abstract

        
Meningococcal disease is associated with high mortality despite aggressive antibiotic therapy and intensive care support. Patients may develop refractory hypotension and acute respiratory distress syndrome in which extracorporeal membrane oxygenation (ECMO) could serve as a life-saving rescue therapy. However, there is limited data regarding the outcomes of ECMO support in the setting of meningococcal disease. This retrospective analysis of prospectively collected data from Extracorporeal Life Support Organization registry (1989–2019) enrolled children (29 days–18 years old) with Neisseria meningitidis infection receiving ECMO for any support type and mode. A total of 122 patients underwent a single course of ECMO support, equating to 122 ECMO runs. The overall survival-to-discharge rate was 46.7%. Patients receiving pulmonary venovenous (VV) ECMO had the highest survival-to-discharge of 85.7%, while those receiving venoarterial (VA) ECMO for pulmonary indications had a survival of 32.4%. Patients receiving VA ECMO support for cardiac indications had a survival-to-discharge rate of 60.9%. Those needing extracorporeal cardiopulmonary resuscitation (ECPR) had a poor survival (14.3%). Hemorrhagic complications were common, occurring in 43.4% of patients, but not found to be associated with mortality (complication was present in 47.7% of deceased and 38.6% of survivors, p = 0.31). Multivariable logistic regression analysis revealed that neurologic complications were associated with increased odds of mortality (odds ratio: 44.11; 95% confidence interval: 4.95–393.08). ECMO can be utilized as rescue therapy in children with refractory cardiopulmonary failure in setting of meningococcemia. Patients who require pulmonary VV or cardiac ECMO have the best ECMO outcomes. However, the use of ECMO in those suffering cardiac arrest (ECPR) should be undertaken with caution.

      


        

Keywords

        extracorporeal membrane oxygenation - 
        
          Neisseria meningitidis
         - 
        pediatrics - 
        outcome - 
        critical care
      


        

* 
          These authors share first authorship of this article.
        


      




      

Supplementary Material

      
	
Supplementary Material



    









Publication History

Received: 15 May 2021


Accepted: 04 May 2022


Article published online:
28 July 2022



© 2022. Thieme. All rights reserved.

Georg Thieme Verlag KG
Rüdigerstraße 14, 70469 Stuttgart, Germany




 




	
References


	
1 
          
            Durand ML, 
          
          
            Calderwood SB, 
          
          
            Weber DJ. 
          
          et al. 
        Acute bacterial meningitis in adults. A review of 493 episodes. N Engl J Med 1993; 328 (01) 21-28 





CrossrefPubMedGoogle Scholar





	
2 
          
            Alamarat Z, 
          
          
            Hasbun R. 
          
        Management of acute bacterial meningitis in children. Infect Drug Resist 2020; 13: 4077-4089 





CrossrefPubMedGoogle Scholar





	
3 
          
            Thigpen MC, 
          
          
            Whitney CG, 
          
          
            Messonnier NE. 
          
          et al; 
          Emerging Infections Programs Network. 
        Bacterial meningitis in the United States, 1998-2007. N Engl J Med 2011; 364 (21) 2016-2025 





CrossrefPubMedGoogle Scholar





	
4 
          
            Kaplan SL, 
          
          
            Schutze GE, 
          
          
            Leake JAD. 
          
          et al. 
        Multicenter surveillance of invasive meningococcal infections in children. Pediatrics 2006; 118 (04) e979-e984 





CrossrefPubMedGoogle Scholar





	
5 
          
            Mok Q, 
          
          
            Butt W. 
          
        The outcome of children admitted to intensive care with meningococcal septicaemia. Intensive Care Med 1996; 22 (03) 259-263 





CrossrefPubMedGoogle Scholar





	
6 
          
            Luyt DK, 
          
          
            Pridgeon J, 
          
          
            Brown J, 
          
          
            Peek G, 
          
          
            Firmin R, 
          
          
            Pandya HC. 
          
        Extracorporeal life support for children with meningococcal septicaemia. Acta Paediatr 2004; 93 (12) 1608-1611 





CrossrefPubMedGoogle Scholar





	
7 
          
            Goldman AP, 
          
          
            Kerr SJ, 
          
          
            Butt W. 
          
          et al. 
        Extracorporeal support for intractable cardiorespiratory failure due to meningococcal disease. Lancet 1997; 349 (9050): 466-469 





CrossrefPubMedGoogle Scholar





	
8 ECMO Registry of the Extracorporeal Life Support Organization (ELSO). Ann Arbor, Michigan. 2019 





Google Scholar





	
9 
          
            Robb K, 
          
          
            Badheka A, 
          
          
            Wang T, 
          
          
            Rampa S, 
          
          
            Allareddy V, 
          
          
            Allareddy V. 
          
        Use of extracorporeal membrane oxygenation and associated outcomes in children hospitalized for sepsis in the United States: a large population-based study. PLoS One 2019; 14 (04) e0215730 





CrossrefPubMedGoogle Scholar





	
10 
          
            Rambaud J, 
          
          
            Guellec I, 
          
          
            Léger PL, 
          
          
            Renolleau S, 
          
          
            Guilbert J. 
          
        Venoarterial extracorporeal membrane oxygenation support for neonatal and pediatric refractory septic shock. Indian J Crit Care Med 2015; 19 (10) 600-605 





CrossrefPubMedGoogle Scholar





	
11 
          
            Skinner SC, 
          
          
            Iocono JA, 
          
          
            Ballard HO. 
          
          et al. 
        Improved survival in venovenous vs venoarterial extracorporeal membrane oxygenation for pediatric noncardiac sepsis patients: a study of the Extracorporeal Life Support Organization registry. J Pediatr Surg 2012; 47 (01) 63-67 





CrossrefPubMedGoogle Scholar





	
12 2017 International Summary ECMO Registry of the Extracorporeal Life Support Organization (ELSO). Ann Arbor, Michigan. 2017 





PubMedGoogle Scholar










 

	
Supplementary Material





	
Supplementary Material











    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 52.201.237.190
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  