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Background: Right ventricular (RV) dysfunction is a relevant prognostic factor in different cardiovascular conditions, but its early determinants
remain unclear.

Purpose: This study aimed to identify the main determinants of RV performance through CMR in a large cohort of asymptomatic middle-aged
individuals.

Methods: A subgroup of asymptomatic middle-aged participants from the PESA cardiovascular cohort underwent RV assessment by
CMR-strain and a comprehensive screening of all possible factors that may influence RV performance (including demographics,
cardiometabolic risk factors, physical activity objectively measured by accelerometry, and laboratory parameters). To further understand the
mechanism through which RV performance may be affected, subjects additionally underwent stress CMR to assess myocardial perfusion
reserve and tissue characterization; 18F-fluorodeoxyglucose positron emission tomography (FDG-PET) to quantify bone marrow metabolic
activity, and non-contrast cardiac computed tomography (CT) to measure epicardial adiposity. RV free wall longitudinal strain was calculated
through myocardial tagging, and participants were divided into tertiles based on strain values. Age and sex-adjusted trend analyses were
conducted, followed by multivariate lineal regression to identify independent predictors of RV strain. Subsequently, mediators of the association
between obesity and RV strain were investigated.

Results: 609 individuals (mean age 52.7 years; 82.8% male) were included with a median RV ejection fraction of 59.4% [56.2-62.8] and RV
strain -21.3% [-23.5 to -18.3]. After adjusting for age and sex, RV strain positively correlated with body mass index (BMI), waist circumference,
non-alcoholic fatty liver disease, fasting glucose, and glycated hemoglobin (HbA1c) and negatively with left ventricular (LV) ejection fraction.
Interestingly, bone marrow uptake (surrogate of increased hematopoietic activity) showed a significant positive linear association with RV strain
(Table). In multivariable analysis, male sex, BMI, and lower LVEF remained independent predictors of RV strain (Figure). To further understand
the association between obesity and RV performance, individuals were recategorized based on BMI tertiles. Higher BMI tertiles were linked to
increased bone marrow FDG uptake, lower T1 values, larger epicardial adipose tissue volume, and reduced septal myocardial perfusion
reserve, suggesting exacerbated hematopoiesis, myocardial adipose infiltration, epicardial compression and coronary microvascular
dysfunction as intermediate mechanisms (Figure).

Conclusions: In asymptomatic middle-aged individuals, obesity emerged as a key determinant of subclinical RV dysfunction, alongside with
male sex and LVEF. Increased hematopoietic activity, myocardial adipose infiltration, epicardial compression and coronary microvascular
dysfunction were identified as intermediate mechanisms of this association.
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Demographics and cardiometabolic risk factors
Age, years 52,7 [49.1,56.2] 53.0[49.1,56.1] 52.8 [49.0,56.1] | 52.3[49.5,56.4] | 0.908
Female sex 105(17.2) 69 (34.0) 24(11.8) 12(5.9) <0.001 3537 (4334,-2.731) | <0.001 |
Hypertension 119(19.5) 37(182) 33(16.3) 49(24.0) 0133
Dyslipidemia 351(57.6) 113 (55.7) 117 (57.6) 121 (59.6) 0.422
Diabetes mellitus 30(4.9) 6(3.0) 12 (5.9) 12(5.9) 0.169
Current smoking 137 (23) 33266 Y ¢rk] TT182) 0043 | 0658 (-T389,0073) | 0078 |
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Laboratory parameters
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ABATG, % SAB257] SA3257] SA[52:57] 333257 | 0043 | 0636(0019.1272) | 0.048
C-reactive protein, mg/dl. 0.10 [0.06:0.19] 0.09 [0.05;0.16) 0.11 [0.06;0.20] 0.12 [0.06:0.21] 0.038 0.558 (-0.600;1.715) 0.345
Cardiac magnetic resonance
LVEF, % 60.6[57.2,63.8] 62.0[58.5:65.2] GO0 [57.1:63.5] | 39.2[356.4,63.0] | <0.001 | -0.100(-0.168,-0.033) | 0.004
RVEF, % 59.4 [56.2:62.8] 60.6 [57.5:64.0] 59.3 [56.6,62.6] 58.0 [55.5:61.8] | <0.001 -0.083(-0.153; -0.014) 0.019
RV-PA coupling 0.68 [0.59;0.78] 0.65 [0.56; 0.74] | 0.68 [0.60;0.77] | 0.72 [0.62;0.80] | <0.001 | 2.685 (0.251; 5.120) 0.031
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