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Background: A subset of patients with MVP (mitral valve prolapse) is at high risk of malignant ventricular arrhythmias (VAs). Recently, a role of
strain echocardiographic parameters has emerged in the risk prediction of these events.

Purpose: This systematic review and meta-analysis aimed to analyze the association between strain parameters and VAs and sudden cardiac
death in MVP.

Methods: A systematic review and meta-analysis were performed for studies including patients with MVP, in which strain parameters were
analyzed and an history of significant VAs was reported. The aim was to evaluate the association between strain parameters and the occurrence
of significant VAs and to compare these parameters between patients with significant VAs ("Arrhythmogenic mitral valve prolapse", AMVP) vs
No VAs ("Non-arrhythmogenic mitral valve prolapse", NAMVP).

Results: Seven observational studies1-7 (six retrospective and one prospective) were included and a total of 1065 patients with MVP were part
of the analysis. GLS (global longitudinal strain), mechanical dispersion (MD), and post-systolic index (PSI) demonstrated to be associated with
significant VAs in our analysis (GLS: OR =1.16,95% Cl 1.02 - 1.33, p=0.03, MD: OR =1.05, 95% CI 1.01-1.09, p < 0.01, PSI: OR=1.13, 95%
Cl 1.03 - 1.23, p < 0.01, Fig.1), although some conflicting data exist in literature. A "double-peak pattern" in the LV infero-lateral basal wall was
also associated with the occurrence of VAs (HR 4.81, 95% CI 2.22 — 10.4, p < 0.001). GLS was significantly lower in patients with AMVP
compared with NAMVP (mean difference = 1.24%, 95% C1 0.33 - 2.15, p < 0.01, 12 = 52%, Fig.2); MD and PSI were found significantly higher
(MD: mean difference = 7.78 ms, 95% Cl 2.81 — 12.75, p <0.01, 12 = 61% difference = 1.12%, 95% CI 0.53 — 1.72, p <0.01, 12 = 0%, Fig.2) in
AMVP patients.

Conclusions: Three echocardiographic strain parameters (GLS, MD, PSI) were significantly different between patients with AMVP vs NAMVP
and predict the risk of VAs. Further studies are required to confirm the utility of these parameters in patients with MVP.
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Global Longitudinal Strain

Odds Ratio Odds Ratio
Study logOR SE Weight IV, Random, 95% CI IV, Random, 95% CI
Van Wijngaardenl, 2021 0.0943 0.0419 58.6% 1.10[1.01; 1.19] —.—
Pace, 2023 0.2311 0.0705 41.4% 1.26 [1.10; 1.45] ——
Total (95% ClI) 100.0% 1.16 [1.02; 1.33] ———
Heterogeneity: Tau® = 0.0060; Chi = 2.78, df = 1 (P = 0.10); I = 64% ' !
Test for overall effect: Z = 2.24 (P = 0.03) 0.75 1 15

Favours AMVP Favours NAMVP
Mechanical Dispersion (ms)

Odds Ratio Odds Ratio
Study logOR SE Weight IV, Random, 95% CI IV, Random, 95% CI
Ermakov, 2019 0.0953 0.0216 27.3% 1.10[1.02; 1.11] -——.
Van Wijngaarden, 2021 0.0296 0.0123 36.4% 1.03[1.01; 1.06] -
Pace, 2023 0.0392 0.0123 36.4% 1.04[1.01; 1.06] —.-
Total (95% CI) 100.0% 1.05[1.01; 1.09] i
Heterogeneity: Tau’ = 0.0008; Chi’ = 7.16, df = 2 (P = 0.03); I = 72% I ' !
Test for overall effect: Z = 2.76 (P < 0.01) 09 1 11 1.2

Favours AMVP Favours NAMVP

Post-systolic index

Odds Ratio Odds Ratio
Study logOR SE Weight IV, Random, 95% CI IV, Random, 95% CI
Muthukumar, 2020 1.6790 0.8040 0.3% 5.36[1.11;25.95] -—*
Van Wijngaarden, 2021 0.0953 0.0611 55.3% 1.10[0.96; 1.22] ——
Pace, 2023 0.1398 0.0683 44.4% 1.15[1.01; 1.32] ——
Total (95% ClI) 100.0% 1.13 [1.03; 1.23] e
Heterogeneity: Tau® < 0.0001; Chi® = 4.01, df = 2 (P = 0.13); I* = 50% ' ' '
Test for overall effect: Z = 2.64 (P < 0.01) 08 1 125 1.5

Favours AMVP Favours NAMVP
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Global Longitudinal Strain

Experimental
Study

Control

Mean Difference

Mean SD Total Mean SD Total Weight IV, Random, 95% CI

Mean Difference

IV, Random, 95% CI

Ermakov, 2019 -19.20 4.00
Van Wijngaarden, 2021 -20.90 3.10
Pace, 2023 -18.60 3.10
Muthukumar, 2023 -20.60 3.20

Total (95% Cl)

32 -20.30 3.40
67 -22.00 3.60
20 -21.30 4.30
41 -21.00 2.20

160

27 15.6%
543 34.6%
240 21.2%
106 28.7%

916 100.0%

Heterogeneity: Tau® = 0.4554; Chi* = 6.23, df = 3 (P = 0.10); I = 52%

Test for overall effect: Z = 2.67 (P < 0.01)

Mechanical Dispersion(ms)

1.10 [-0.79; 2.99)
1.10 [ 0.30; 1.90]
2.70 [ 1.24; 4.16)
0.40 [-0.67; 1.47]

1.24[0.33; 2.15)

Experimental Control Mean Difference Mean Difference
Study Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ermakov, 2019 59.00 21.00 32 43.00 12.00 27 18.1% 16.00[7.43; 24.57)
Van Wijngaarden, 2021 45.00 12.00 67 38.00 14.00 543 34.0% 7.00[3.89;10.11) -
Pace, 2023 46.00 13.00 20 37.00 13.00 240 252% 9.00[3.07; 14.93) ——
Muthukumar, 2023 51.00 17.00 41 50.00 23.00 106 226% 1.00[-5.80; 7.80] —
Total (95% CI) 160 916 100.0% 7.78[ 2.81; 12.75) o
Heterogeneity: Tau® = 16.3877; Chi’ = 7.61, df = 3 (P = 0.05); I = 61% X L
Test for overall effect: Z = 3.07 (P < 0.01) 20 -10 0 10 20

Post-systolic index

Experimental

Control

Mean Difference

Mean Difference

Study Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Muthukumar, 2020 720 1150 15 199271 29 1.0% 5.21[-0.69; 11.11] -

Van Wijngaarden, 2021 395 3.11 67 294 223 543 599% 1.01[0.24; 1.77] =

Pace, 2023 460 2.00 20 340290 240 39.1% 1.20[0.25; 2.15) Ld

Total (95% CI) 102 812 100.0% 1.12[0.53; 1.72] *
Heterogeneity: Tau® < 0.0001; Chi® = 1.95, df = 2 (P = 0.38); I’ = 0% ! ! ! !
Test for overall effect: Z = 3.71 (P < 0.01) -10 -5 0 5 10
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