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RESULTS 

- 2 patients were protocol violations (CMR: severe aortic 

regurgitation, LVEF< 50%)  excluded.  

- 2 pts with events in the metoprolol group (chest pain, edema) 

 intention to treat. 

- Stable treatment dose of metoprolol succinate 100 ± 53 mg.  

BACKGROUND 

- No pharmacological treatment can modify the natural history 

of aortic valve stenosis (AS).  

- Beta blockers are widely used in asymptomatic AS patients 

although no randomized data exist. 

 

OBJECTIVES 

To investigate the hemodynamic and metabolic effects of 

metoprolol in patients with asymptomatic AS. 

 

METHODS 

- Patients (n=40): moderate-severe asymptomatic AS (Table). 

- Design: randomized, double-blind study. 

- Treatment: placebo vs. metoprolol succinate. 

- Duration and Target dose: 5 months and 200 mg x 1. 

- Imaging: echocardiography, cardiac magnetic resonance 

(CMR), 11C-acetate positron emission tomography. 

- Key endpoints: valve gradients, total LV afterload1, myocardial 

oxygen consumption (MVO2), and myocardial external 

efficiency (MEE)2. 

 
1Total LV afterload, mmHg/mL/m2 

 =
systolic blood pressure + net mean gradient

Stroke volume index
 

 
2Myocardial external efficiency (MEE), % 

= 
Stroke work

Total myocardial energy consumption
 

In patients with asymptomatic AS, metoprolol treatment: 

   ↓ Aortic valve gradients 

   ↓ Afterload 

   ↓ Myocardial oxygen requirements  

Metoprolol could improve outcome in asymptomatic AS. 

CONCLUSIONS Patient characteristics Placebo (n=19) Metoprolol (n=19) 

Age, years 71 ± 5 69 ± 5 

Men, n (%) 14 (74) 10 (53) 

AVA index, cm2 0.5 ± 0.1 0.5 ± 0.1 

Peak gradient, mmHg 56 ± 23 60 ± 29 

LVEF, % 72 ± 5 73 ± 5 
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ΔMetoprolol –  ΔPlacebo p 

HR, min-1  -8 (-13, -3) 0.001 

Ejection time, ms  26 (2, 50) 0.03 

Systolic blood pressure, mmHg  -2 (-10, 6) 0.41 

Peak gradient, mmHg -7 (-13, 0) 0.05 

Mean gradient, mmHg -4 (-7, -1) 0.03 

SV index, mL/m2 3 (-2, 8) 0.16 

Cardiac index, L/min -0.2 (-0.5, 0) 0.10 

Total LV afterload, mmHg/mL/m2 -0.5 (-1, 0) 0.03 

LVEF, % -1 (-5, 2) 0.54 

GLS, % 1.0 (-0.5, 2.4) 0.92 

MEE, % 1.7 (-1.7, 5) 0.62 


