Clinical, Echocardiographic and Hemodynamic Measures, and Treatment Patterns Associated with Survival in Chronic Thromboembolic Pulmonary Hypertension: A Single-Center Cohort Study
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Background and Aim: Chronic thromboembolic pulmonary hypertension (CTEPH) is a complex condition characterized by long-standing thrombotic obstruction and secondary vasculopathy, and identifying factors associated with long-term outcomes is crucial for optimizing patient care. This study aimed to evaluate the clinical, echocardiographic, and hemodynamic measures associated with survival in patients with CTEPH.
Methods: We retrospectively analyzed baseline and follow-up (FU) clinical, echocardiographic and hemodynamic measures and multiparametric risk scores (MRS) in 299 CTEPH patients out of the 1213 PH patients enrolled into our PH single-center study. Survival patterns were examined using Kaplan-Meier curves and the Log-rank test, and Cox proportional hazards analysis was utilized to determine the factors associated with mortality. Hemodynamic parameters, including cardiac index (CI), pulmonary vascular resistance (PVR) and its ratio with systemic vascular resistance (SVR), pulmonary capillary wedge pressure (PCWP), and right ventricular and left ventricular end-diastolic pressure (RVEDP and LVEDP) and right atrial pressure (RAP) were assessed both as continuous variables and dichotomized by their median values to illustrate their associations with survival.
Results:  Median FU duration was 616 days (IQR: 135–1900) for overall PH group. Mortality risk was 54 % lower in Group 1 PH versus Group 3 PH, and was 42 % lower in Group 4 PH versus Group 3 PH (p<0.001). Inter-group survival differences became apparent in first 6 to 12 months. Pulmonary artery systolic pressure (PASP), tricuspid annular systolic planar excursion (TAPSE) and TAPSE/PASP ratio showed significant improvements at FU visits compared with baseline in group I and group IV PH (p<0.001), and were more pronounced in latter group (p<0.001).  Advanced functional class, higher tricuspid regurgitation (TR) grade, increased inferior vena cava (IVC) diameter, and the presence of pericardial effusion were significantly associated with poorer survival (p < 0.05). Furthermore, higher MRSs with REVEAL, REVEAL 2.0, COMPERA and SPAHR, and uric acid levels and log-transformed BNP were significantly associated with an unfavorable prognosis. Higher RAP, RVEDP, PCWP and LVEDP, but not other invasive measures, were associated with increased mortality (p < 0.001 for all). Pulmonary endarterectomy versus medical treatment / balloon pulmonary angioplasty (p=0.001), six-minute-walk distance (p=0.002), FPHN low-risk score (p=0.028) and increase in TAPSE/PASP ratio at FU (p< 0.001) were associated with a decreased mortality. Kaplan-Meier survival curves further demonstrated that these associated factors effectively stratified patients into distinct risk categories (log rank p values between 0.002 and 0.04).
Conclusion: In our CTEPH cohort, survival was significantly associated with a broad range of clinical, echocardiographic and hemodynamic markers. The strong association of left ventricle filling pressures with mortality, alongside right-sided measures and clinical indicators, suggests that these parameters should also be taken into consideration for a comprehensive assessment in risk prediction.
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