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Background: 

Concentric right ventricular (RV) remodeling is thought an adaptive response in patients with pulmonary arterial 
hypertension (PAH). We sought to correlate markers of RV remodeling to afterload and performance in patients before 
and after treatment with parenteral treprostinil. 

Methods: 

We prospectively analyzed 25 treatment-naive patients with advanced PAH before and after 3 months of monotherapy 
with parenteral treprostinil. Patients were divided into three subgroups based on two criteria including post-treatment 
cardiac MRI derived RV mass/volume (M/V) values above and below the median (≤0.4 eccentric and >0.4 concentric 
hypertrophy), as well as afterload (Ea, pulmonary artery elastance): Group 1 (M/V≤0.4, Ea≤0.8), Group 2 (M/V>0.4, 
Ea>0.8) and Group 3 (M/V≤0.4, Ea>0.8). The latter Ea was determined from a cut-off relative to its correlation to 
compliance estimates from mortality data previously published. Single-beat method RV-PA coupling was used for 
estimation of contractility (Ees, end-systolic elastance) to Ea ratio (Ees/Ea). MRI-derived RV ejection fraction (RVEF) 
was used as a surrogate for performance. 

Results: 

At baseline, Group 1 had lower pulmonary vascular resistance (PVR) than Groups 2 and 3 (see Table). RVEF was 
similar and Ees/Ea was preserved across all groups. After treatment, all groups demonstrated similar improvements 
in PVR and RVEF.  Ees/Ea was highest in Group 1 while lowest in Group 3 but RVEF similar between groups (see 
Table).  M/V slightly increased in Group 2 relative to Group 3 owing to increasing RV mass. After 22 ± 14.3 months 
follow-up, there were 1/11 (9%), 1/7 (14%) and 3/7 (43%) deaths in groups 1, 2, and 3, respectively. 

Conclusions: 

Increased RV mass proportionate to chamber dilatation or concentric hypertrophy, represents a favorable adaptation 
to increased afterload. However, a low M/V or eccentric hypertrophy may be appropriate in cases of decreased 
afterload. 

 Group 1 Group 2 Group 3 p-values* 
Baseline   
     PVR 10.64±1.00 16.20±1.48 15.16±1.42 <0.01 

       RVEF 30.52±2.77 24.46±3.81 26.57±3.50 0.40 
         Ees/Ea 2.25±0.20 2.14±0.26 1.66±0.16 0.14 

     M/V 0.36±0.04 0.44±0.03 0.39±0.04 0.37 
3 months   

    PVR 6.38±0.61 11.94±1.34 10.38±0.74 <0.01 
      RVEF 36.00±1.80 30.43±3.32 29.71±4.47 0.25 

        Ees/Ea 2.34±0.15 2.02±0.25 1.63±0.20 0.04 
               M/V 0.32±0.02 0.48±0.04 0.34±0.01 <0.01 

*p-values represent between group mean differences at baseline and 3 months, respectively 


