
O9-6 
 
Matrix Metalloproteinase-2 Is Associated With Cardiac Function in Adult Congenital Heart 
Disease 
 
Baggen V.J.M., Eindhoven J.A., van den Bosch A.E., Witsenburg M., Cuypers J., Boersma H., Roos-
Hesselink, J.W. 
Erasmus MC, Rotterdam, the Netherlands 
  
Introduction: Matrix metalloproteinases (MMPs) and their tissue inhibitors (TIMPs) are a family of 
extracellular proteolytic enzymes, which play a key role in diverse extracellular matrix remodelling 
processes. In acquired heart disease, changes in MMP profiles have been associated with diastolic 
dysfunction, left ventricular (LV) hypertrophy and right ventricular (RV) dilatation. However in adult 
congenital heart disease (CHD), MMP profiles have never been described. 
 
Methods: In this cross-sectional study, serum MMP-2, MMP-3, MMP-9, TIMP-1 values and 
echocardiographic measurements were prospectively obtained in consecutive adults with stable CHD 
seen at the outpatient clinic. Exercise testing results were collected if performed as routine clinical 
care. Log transformed biomarker values were linearly regressed against echocardiographic and 
exercise data, adjusted for age, gender, body surface area (BSA) and diagnosis. 
 
Results: We included 425 patients (median age 33 [26-42] years, 57% male, 91% in NYHA class I) 
with tetralogy of Fallot (n=164), congenital aortic stenosis (n=115), systemic RV (n=78), aortic 
coarctation (n=37), arterial switch operation (n=18) and other (n=13). MMP and TIMP values did not 
substantially differ among these diagnoses. Associations between MMP-2 values and clinical variables 
are tabulated. MMP-3 was only related to LV deceleration time (β=-22.5, p=0.025); no associations 
were found for MMP-9 and TIMP-1 values. 
 
Conclusions: In our diverse cohort of adults with CHD, increased MMP-2 was independently related 
to decreased exercise capacity, RV dilatation, decreased RV systolic function, decreased LV diastolic 
function and increased NT-proBNP. Our data therefore suggest that MMP-2 may serve as a new 
biomarker in this setting, in contrast to MMP-3, MMP-9 and TIMP-1. Further research is needed to 
determine the diagnostic and prognostic value of MMP-2 in clinical practice. 
 
 
Table. 10log MMP-2 values related to clinical variables (n=425); *p<0.05, **p<0.01. 
 
Clinical variable (exercise testing, 
echocardiography or blood biomarker) 

Mean change in clinical variable 
per 10-fold increase in MMP-2 

p-value 

Maximum heart rate (% of target) −5.21 0.039* 
Maximum workload (% of target) −12.06 0.006** 
LV end-diastolic dimension (mm) −0.7 0.399 
Aortic sinus diameter (mm) 1.2 0.182 
Interventricular septum (mm) 0.0 0.995 
RV end-diastolic basal dimension (mm) 2.3 0.039* 
RV end-diastolic area (cm2) 3.28 0.025* 
LV ejection fraction (%) −1.80 0.368 
LV systolic dysfunction (eyeballing 0-1) 0.9 0.065 
RV fractional area change (%) −3.81 0.035* 
RV systolic dysfunction (eyeballing 0-1) 0.8 0.034* 
TAPSE (mm) 0.3 0.676 
LV E/A ratio 0.03 0.745 
LV deceleration time (ms) −22.6 0.008** 
10log NT-proBNP (pmol/L) 0.143 0.010** 

 


