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Abstract



            
Background We routinely start cardiopulmonary bypass (CPB) for pediatric congenital heart surgery without homologous blood, due to circuit miniaturization, and blood-saving measures. Blood transfusion is applied if hemoglobin concentration falls under 8 g/dL, or it is postponed to after coming off bypass or after operation. How this strategy impacts on postoperative mortality and morbidity, in infants weighing ≤ 7 kg?



            
Methods Six-hundred fifteen open-heart procedures performed from January 2014 to June 2018 were selected. One-hundred sixty-three patients (26.5%) were transfused on CPB (group 1), while 452 (73.5%) patients were not transfused on CPB (group 2). Operative risk and complexity were similar in both groups. Postoperative mortality and morbidity were compared. Multiple logistic regression was used to detect factors independently associated with outcome.



            
Results Observed mortality in nontransfused group (0.7% = 3/452) was significantly lower than expected (4.2% = 19/452): p = 0.0007, and much lower than in transfused group (6.7% = 11/163): p < 0.0001. CPB transfusion (p = 0.001) was independently associated with mortality, either acting as the sole factor or in combination with the Society of Thoracic Surgeons morbidity score (p = 0.013). Patients not transfused during CPB required less frequently vasoactive inotropic drugs (p = 0.011) and duration of their mechanical ventilation was shorter (93 ± 134 hours) than for transfused patients (142 ± 170 hours): p = 0.0003. CPB transfusion was an independent determinant factor for morbidity (p = 0.05), together with body weight (p < 0.0001), vasoactive inotropic score (p < 0.0001), CPB duration (p = 0.001), and postoperative transfusion (p = 0.009).



            
Conclusion The strategy of transfusion-free CPB course, feasible in most patients ≤ 7kg, was associated with improved outcome. Asanguineous priming of CPB circuit should become standard, even in neonates and infants.






        
[bookmark: N118C3]
Keywords

blood transfusion - 
cardiopulmonary bypass - 
congenital heart surgery - 
neonates and infants - 
operative outcome
      




 

[bookmark: ]

[bookmark: N126D8]
	
References


	
[bookmark: JR185352oc-1]1 

Wloch A, 


Boettcher W, 


Sinzobahamvya N. 

, et al.  Bloodless priming of the cardiopulmonary bypass circuit: determinants of successful transfusion-free operation in neonates and infants with a maximum body weight of 7 kg. Cardiol Young 2018; 28 (10) 1141-1147 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-2]2 

Boettcher W, 


Sinzobahamvya N, 


Miera O. 

, et al.  Routine application of bloodless priming in neonatal cardiopulmonary bypass: a 3-year experience. Pediatr Cardiol 2017; 38 (04) 807-812 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-3]3 

O'Brien SM, 


Clarke DR, 


Jacobs JP. 

, et al.  An empirically based tool for analyzing mortality associated with congenital heart surgery. J Thorac Cardiovasc Surg 2009; 138 (05) 1139-1153 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-4]4 

Jacobs ML, 


O'Brien SM, 


Jacobs JP. 

, et al.  An empirically based tool for analyzing morbidity associated with operations for congenital heart disease. J Thorac Cardiovasc Surg 2013; 145 (04) 1046-1057.e1 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-5]5 

Jacobs JP, 


Jacobs ML, 


Austin III EH. 

, et al.  Quality measures for congenital and pediatric cardiac surgery. World J Pediatr Congenit Heart Surg 2012; 3 (01) 32-47 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-6]6 

Gaies MG, 


Gurney JG, 


Yen AH. 

, et al.  Vasoactive-inotropic score as a predictor of morbidity and mortality in infants after cardiopulmonary bypass. Pediatr Crit Care Med 2010; 11 (02) 234-238 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-7]7 

Lacour-Gayet F, 


Clarke D, 


Jacobs J. 

, et al; Aristotle Committee.  The Aristotle score: a complexity-adjusted method to evaluate surgical results. Eur J Cardiothorac Surg 2004; 25 (06) 911-924 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-8]8 

Sinzobahamvya N, 


Weber T, 


Sata S. 

, et al.  Quantification of morbidity associated with congenital heart surgery. Thorac Cardiovasc Surg 2013; 61 (04) 278-285 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR185352oc-9]9 

Blinder JJ, 


Thiagarajan R, 


Williams K, 


Nathan M, 


Mayer J, 


Kulik TJ. 

Duration of mechanical ventilation and perioperative care quality after neonatal cardiac operations. Ann Thorac Surg 2017; 103 (06) 1956-1962 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-10]10 

Rose L, 


McGinlay M, 


Amin R. 

, et al.  Variation in definition of prolonged mechanical ventilation. Respir Care 2017; 62 (10) 1324-1332 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-11]11 

Fernandez-Zamora MD, 


Gordillo-Brenes A, 


Banderas-Bravo E. 

, et al; ARIAM Andalucía Group.  Prolonged mechanical ventilation as a predictor of mortality after cardiac surgery. Respir Care 2018; 63 (05) 550-557 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-12]12 

Willems A, 


Van Lerberghe C, 


Gonsette K. 

, et al.  The indication for perioperative red blood cell transfusions is a predictive risk factor for severe postoperative morbidity and mortality in children undergoing cardiac surgery. Eur J Cardiothorac Surg 2014; 45 (06) 1050-1057 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-13]13 

Redlin M, 


Kukucka M, 


Boettcher W. 

, et al.  Blood transfusion determines postoperative morbidity in pediatric cardiac surgery applying a comprehensive blood-sparing approach. J Thorac Cardiovasc Surg 2013; 146 (03) 537-542 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-14]14 

Redlin M, 


Boettcher W, 


Kukucka M, 


Kuppe H, 


Habazettl H. 

Blood transfusion during versus after cardiopulmonary bypass is associated with postoperative morbidity in neonates undergoing cardiac surgery. Perfusion 2014; 29 (04) 327-332 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-15]15 

Boettcher W, 


Redlin M, 


Dehmel F. 

, et al.  Asanguineous priming of miniaturized paediatric cardiopulmonary bypass circuits for congenital heart surgery: independent predictors associated with transfusion requirements and effects on postoperative morbidity. Eur J Cardiothorac Surg 2018; 53 (05) 1075-1081 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-16]16 

Lau CL, 


Posther KE, 


Stephenson GR. 

, et al.  Mini-circuit cardiopulmonary bypass with vacuum assisted venous drainage: feasibility of an asanguineous prime in the neonate. Perfusion 1999; 14 (05) 389-396 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR185352oc-17]17 

Karamlou T, 


Schultz JM, 


Silliman C. 

, et al.  Using a miniaturized circuit and an asanguineous prime to reduce neutrophil-mediated organ dysfunction following infant cardiopulmonary bypass. Ann Thorac Surg 2005; 80 (01) 6-13 , discussion 13–14 





CrossrefPubMedGoogle Scholar





	
[bookmark: OR185352oc-18]18 

Kartha VM, 


Jacobs JP, 


Vener D. 

, et al.  National benchmarks of proportions of patients receiving transfusions during pediatric heart surgery.  Ann Thorac Surg 2018;•••. Doi: 10.1016/j.athoracsur.2018.04.088 





PubMedGoogle Scholar





	
[bookmark: OR185352oc-19]19 

Mahan LV. 

Recent advances in neonatal cardiac surgery – Hematocrit. In Advances in Cardiothoracic Surgery; Avid Science eBook 2016,  www.avidscience.com : 16–17 





PubMed





	
[bookmark: JR185352oc-20]20 

Ferraris VA, 


Ferraris SP, 


Saha SP. 

, et al; Society of Thoracic Surgeons Blood Conservation Guideline Task Force; Society of Cardiovascular Anesthesiologists Special Task Force on Blood Transfusion.  Perioperative blood transfusion and blood conservation in cardiac surgery: the Society of Thoracic Surgeons and The Society of Cardiovascular Anesthesiologists clinical practice guideline. Ann Thorac Surg 2007; 83 (5, Suppl): S27-S86 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.228.247.231
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  