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Eisenmenger syndrome 



Eisenmenger syndrome  

  associated with “L    R shunt” 

     congenital heart disease 

  most advanced form of pulmonary 
hypertension 

 

  Inverted shunt R    L 



Severe pulmonary hypertension  / 
Eisenmenger syndrome 
 

 

 Inoperable vs. operable 

 Safe upper limit?  

    *PVR <6 wood units, PVR/SVR < 2/3, 

     Qp/Qs > 1.5  

    Grey zone ? 
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Eisenmenger Syndrome: Not Always 
Inoperable 
Jing-Bin Huang , et al. Respir care 2012 



Traditional Treatment of  
Eisenmenger syndrome 

  heart-lung transplantation 
 

  pallative surgery: PA banding, flap valve  

    closure 

  supportive treatment 
    * oxygen 
    * Digoxin, diaretics, ACE, ARB etc 
    * anticoagulants 
    * calcium channel blocker 
 



3 major pathophysiological 
pathway in PAH 

  Endothelin pathway 

 

  nitric oxide pathway 

 

  prostacyclin pathway  





Targeted therapies for ES 

  Endothelin receptor antagonists 
     * Bosentan, clinical improvements for  
       at least 2 years 
     * Sitaxsentan, improvement in PVR/   
        SVR ratio  
 
  Phosphodiesterase Type-5 inhibitor   
     * Sildenafil 
 
  Prostacyclin & prostacyclin analogs 



 



BREATHE-5 (Bosentan62.5-125 mg 
bid) 

 



Breathe-5 

 





Long term benefits of bosentan 
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Sildenafil  



 



 



Sildenfil  ES 

• Sildenafil 22 ES patients  
 

   - 8 ASD, 14VSD, 6 months sildenafil 
 
   - improvement in the following parameters 
     * 6-minute walk test 
     * functional class 
     * mean PAP, PVR 
     * O2 saturation  
     * ASD patients better response 
                      
                       Cardiol young 2011;21:631-8      



ES Sildenafil mono therapy 

  121 patients (68 vs. 53 on Sildenafil) 
 
   6-minutes walk test 
     
    WHO functional class 
     
     PVR index p= 0.053 
 
  survival  
                               

                              J Clinical pharma    
                              2013;53:611-8 
  

  



Inhaled iloprost for ES patients 
pediatr cardiol 2012;33:744-8 

  



Combination therapy add 
Sildenafil after clinical worsening 
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Combination therapy 

 



Combination therapy in ES patients 

  Bosentan + Sildenafil 20 mg twice daily 
  32 patients (4 did not has ES) 
  6 months treatment, improvement in  
    - WHO functional class 2.1 0.4 vs. 2.9 0.3 
    - 6-min walk distance 
    - SPO2 
    - pro BNP 
    - hemodynamics 
    - Borg score  
  safe & effective 

 
 

                               D’Alto M et al.   
                               Int J Cardiol 2012;155:378-82 
 
     



     
 ES combination therapy 
  (Bosentan + Sildenafil) 

 21 patients, Bosentan 
   (9months    3 months     sildenafil/ Placebo ) 
 
  improvement in          
   - 6- minutes walk distance  
   - pro BNP 
   - WHO Functional class 
   - PVR 
 
  Add on sildenafil 
   -  further improvement in O2 saturation    
                                               Eur Heart J   2010;31:1124-31 
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Eisenmenger Syndrome 

*  ES patient with  

   Functional class IIII 

•                                  class of recommendation        Evidence level                                           

   - Bosentan                             I                             B       

  

   - phosphochiesterase  

     type-5 inhibitor                     IIa                           C     

 

   - prostanoid                           IIa                           C   

 

   - combination therapy                IIb                           C 






