Factors associated with exercise capacity in patients with a systemic right ventricle.
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Take Home Points:
· NYHA functional class is a strong predictor of reduced exercise capacity in patients with a systemic right ventricle. 
· Impaired right ventricular functional parameters are also associated with limited exercise capacity, while 2D global longitudinal strain correlated best with percent-predicted VO2max. 
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Comment from Dr. Inga Voges (Kiel, Germany), section editor of Pediatric Cardiology Journal Watch:  This is a French multicenter study assessing factors related to exercise capacity in a cohort of patients with a systemic right ventricle. The authors included 111 patients with transposition of the great arteries after atrial switch operation (n= 94) and patients with congenitally corrected transposition of the great arteries (n= 17). The mean age was 37.2 ± 8.2 years. Patients who were included in this study had at least a physical examination, a cardiopulmonary exercise test (CPET), an ECG and an echocardiogram.    

68.5% of the patients were in NYHA I functional class. A right ventricular assistance or cardiac transplantation project was considered in 10 patients. Conduction disorders were common (70 patients) and included sinus node dysfunction, complete right bundle branch block and complete atrioventricular block. 34 patients had supraventricular tachycardias including atrial flutter and atrial fibrillation. Echocardiographic parameters (TAPSE, S wave, TEI index, RV surface shortening fraction, global longitudinal 2D Strain) suggested RV dysfunction; 17% of the patients had severe tricuspid regurgitation. 

The mean VO2max, the ventilatory anaerobic threshold and the VE/VCO2 slope were impaired (mean VO2max 23.3 ± 6.9 ml/kg/min; VO2 13.7 ± 5 ml/kg/min; VE/VCO2 slope 34 ± 8). In the univariate analysis professional status, NYHA functional class, BNP level, the type of systemic right ventricle, decreased right ventricular function values, tricuspid regurgitation, the presence of a pacemaker or an implantable defibrillator, the ventilatory anaerobic threshold, the maximum load, and the maximal heart rate during exercise correlated with VO2max (Table 4). In the multivariate analysis, VO2max correlated with NYHA functional class (Table 4). All RV functional parameters as assessed by echocardiography were related to exercise capacity (Table 4), while 2D global longitudinal strain analysis showed the best correlation.  
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Table 4
Factors associated with exercise capacity (percent-predicted V02,

‘Qualitative variable Description Univariate  Multivariate
analysis analysis
Percent-predicted VO2uuc (¥ P-value Povalue
E))
Gender Female 710132 051 -
Male 6712167
Unemployed;disability 506+ 158 004 09
Professional status® Part-time work 665+ 166
Full-time work 08+162
NYHA functional dass* 1 751130 <00001 00004
[ 502141
[ 46686
v 431162
Type of systemic RV* «TGA 600+199 005 08
'D-TGA Mustard repair 669+183
'D-TGA Senning repair 07+ 148
Tricuspid regurgitation® Mild and moderate 711151 00004 02
Severe 5412170
Cardiac conduction disorders* Complete atrioventricular block and sinus 657161 03 09
dysfunction
Absence and low degree conduction disorders® 6942168
Pacemaker or implantable Yes 593166 0004 08
defibrillator* No 09+158
‘Quantiative variables Description, Univariate analysis ‘Multivariate analysis
¥ (percent predicted V02 Pvalue Pualue
Biology BNP' 037 0.0002 09
cPET VAT 068 «0.0001 -
Maximum load 043 «0.0001 -
Maximal Heart rate 048 «0.0001 -
Imaging RVEF (CMR) 055 0.0002 -
TAPSE 040 0.0003 -
Swave 028 0004 -
TElindex —0.40 «0.0001 -
RV surface shortening fraction 037 0.0001 -
Global longitudinal 2D Strain —0.46 <0.0001 -

Legend: BNP, brain natriuretic peptide; cc-TGA, congenitally corrected transposition of the great arteries; CMR, cardiovascular magnetic resonance; D-TGA, dextro-transposition of the
great arteries; NYHA, New York Heart Association functional classification; RVEF, right ventricle ejection fraction; S wave, secondary wave; RV, right ventricle; TAPSE, tricuspid annular
‘plane systolic excursion; VAT, ventilator anaerobic threshold; V02, maximum oxygen uptake.

* Candidate variables for multivariate analysis.

® Low degree conduction disorders: frst degree atrioventricular block,right bundie branch block, and left bundie branch block.

© Spearman correlation coefficient.





