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Brief Background :  
 
Exercise testing is a useful tool in assessing exercise capacity and functional status of the heart in 
congenital heart disease, cardiomyopathy, and pulmonary hypertension. This includes many 
measures, including heart rate, O2 consumption, blood pressure, and ECG. This is a non-invasive 
way to monitor clinical status, which is used to monitor efficacy of treatment or screen for early signs 
of deterioration and the need for further evaluation (i.e. cardiac catheterization).1,2 In pulmonary 
hypertension the 6-minute walk test and cardiopulmonary exercise testing are two of the main 
methods used to monitor functional status and disease progression.  
 
The exercise ECG is used during cardiopulmonary exercise testing to detect exercise-induced 
arrhythmias and ischemic changes, especially to signal when exercise testing must be terminated 
due to risk of adverse events (i.e. ST segment depressions).3 However, it has been shown that 
pulmonary hypertension poses an increased risk for arrhythmia, as RV and RA dilation and stretch 
can disrupt electrical pathways, and studies have shown significant arrhythmic burden in patients with 
pulmonary hypertension.4 Therefore, exercise ECG may have additional utility than what is currently 
known. 
 
Predictors of poor prognosis in pediatric pulmonary hypertension include declining exercise tolerance 
or functional capacity, syncope, changes on echocardiography and ECG (such as RA/RV 
enlargement, R-axis deviation, RV hypertrophy), and especially hemodynamic measures seen on 
cardiac catheterization.5 Although standard ECG is routinely used in the outpatient monitoring of 
pulmonary hypertension, the use of exercise ECG as a prognostic measure has not been studied. 
Exercise ECG may give valuable information that could predict future arrhythmias, syncope, or poor 
outcome.   
 
 
Aims or Hypothesis: 
 
We propose that exercise ECG can detect subtle changes that may be used as prognostic measures 
in pulmonary hypertension. We aim to examine exercise ECGs for all cardiology patients diagnosed 
with pulmonary hypertension to detect any changes that are correlated to worse outcomes. 
 
 
Overall Project Methods: 
 
This is a retrospective study using data that has already been collected. All children above the age of 
7 with pulmonary hypertension perform exercise testing at regular intervals (intervals may differ 
depending on functional status). We will analyze all of these ECGs for any abnormalities, particularly 
ST depressions. We will correlate these findings with a composite variable of worsening outcome, 
which is include mortality, listing for lung transplant, receiving lung transplant, or creation of atrial 
septostomy. We will also correlate these finding to secondary outcomes, including 6-minute walk test, 



maximum oxygen consumption during exercise testing, and pulmonary artery pressure as measured 
on catheterization. Our statistical methods will include T-tests to correlate ECG changes with 6-
minute walk test, oxygen consumption, and pulmonary artery pressures. We will use chi-square 
analysis and create a Kaplan-Meier curve to correlate ECG changes with our primary composite 
outcome. 
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