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BACKGROUND: 
Pulmonary hypertension (PH) is defined as a mean PAP ≥ 25 mm Hg in children > 3 months at                   
sea level.​1 It is currently classified into five broad categories: pulmonary arterial hypertension,             
PH due to left heart disease, PH due to lung disease and/or hypoxia, chronic thromboembolic               
PH, and PH with unclear multifactorial mechanisms.​2 One of the many etiologies of pulmonary              
arterial hypertension is unrepaired congenital heart disease. Currently, the AHA/ATS 2015           
guidelines recommend surgical correction of the defect if the PVR is <6 Wood units (WU)·m2 or                
PVR/SVR <0.3 at baseline.​1 However, if there is right to left shunting with cardiac              
catheterization demonstrating PVR ≥ 6 WU·m2 or PVR/SVR ≥0.3, acute vasodilator testing            
(AVT) should be performed. If AVT demonstrates reversible PAH (PVR <6 WU·m2 and             
PVR/SVR <0.3), then repair may be beneficial. If the AVT demonstrates minimal            
responsiveness, repair is generally not considered unless targeted therapy is initiated with repeat             
catheterization demonstrating PVRI < 6 WU.  

These guidelines are mostly based on expert consensus opinion. In particular, the            
literature surrounding surgical outcomes in pediatric patients with pulmonary hypertension          
secondary to unrepaired congenital heart disease who are treated with targeted therapy for PH              
prior to correction of the underlying heart defect is largely limited to case studies.​21, 22 Only one                 
group in China examined outcomes in 49 patients with PAH associated with CHD who were               
treated with targeted therapy prior to surgery.​18-19 While the literature is more robust in              
adults,​3-14,17 they are again limited mostly to case studies and small case series with few papers                
looking at larger cohorts.​20  
 
RESEARCH AIM AND STUDY HYPOTHESIS: To examine surgical outcomes in a cohort            
of pediatric patients with pulmonary hypertension associated with congenital heart disease           
treated with targeted therapy prior to surgical correction of the underlying heart defect. We              
hypothesize that once patients are treated with targeted therapy with subsequent improvement in             
pulmonary pressures and their underlying congenital heart defect is corrected, they will have             
improvements in their pulmonary pressures, WHO functional class, and will be able to be              
weaned off of pulmonary hypertension medications.  
 
STUDY DESIGN AND STATISTICAL PROCEDURES: ​We will perform a retrospective          
chart review of pediatric patients with congenital heart disease with PVR ≥ 3 Woods Units who                
were treated with targeted therapy for PH prior to undergoing surgical correction of underlying              
heart defect. We will report baseline clinical characteristics of our patient population including             



 

gender, age at diagnosis, age at surgery, weight at surgery, comorbidities, etc. Pre-PH specific              
treatment, preoperative and postoperative catheterization and echocardiography data will be          
collected. Other data that will be collected at those time points include WHO functional class,               
oxygen saturation, H/H. We will compare data from each of these time points to each other using                 
paired t-tests. Assuming 40 subjects and a standard deviation of 17.8 in mean pulmonary arterial               
pressure (mPAP) based on initial data collected for n = 6, we will be able to detect differences in                   
mPAP at p < 0.05 greater than 8.1 mm Hg. Assuming a standard deviation of .45 for change in                   
PVR, we will be able to detect differences in PVR at p < 0.05 greater than .2 Wood Units.  
 
STUDY PROCEDURES: ​Subjects who meet criteria will be identified from a larger database             
of patients with pulmonary hypertension being followed at CUMC. Information collected will            
include, but is not limited to baseline patient characteristics (age, sex, weight, medical             
conditions, underlying heart defect), preoperative and postoperative catheterization and         
echocardiography data, operative reports, follow up progress notes. 
 
STUDY DRUGS OR DEVICES: ​N/A 
 
STUDY INSTRUMENTS: ​N/A 
 
STUDY SUBJECTS: ​Patients treated by the Pulmonary Hypertension team at Columbia           
University Medical Center with congenital heart disease with a PVR ≥ 3 demonstrated by right               
heart catheterization treated with targeted therapy for pulmonary hypertension prior to           
undergoing surgical correction of heart defect between the years of 2005 - 2018.  
 
RECRUITMENT: ​As mentioned above, subjects who meet criteria will be identified from a             
larger database of patients with pulmonary hypertension being followed at CUMC. 
 
CONFIDENTIALITY: ​Patients will be assigned a unique study identifier. All data collected            
will be stored on a password protected encrypted drive. Only individuals listed on IRB will be                
given access to drive.  
 
POTENTIAL RISKS: ​Potential risks include possible breach of privacy for subjects. This will             
be minimized as above.  
 
POTENTIAL BENEFITS: ​There are no immediate benefits to the subjects in participating in             
this study. However, they will be contributing to a limited body of research that may help guide                 
treatment of similar patients in the future.  
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