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Major consequences of untreated severe mitral regurgitation (MR) includes heart failure, ventricular
remodeling and pulmonary hypertension leading to significant morbidity and mortality. MitraClip is the
most widely used device for treatment of severe MR. To overcome some of the shortcomings of MitraClip,
novel devices like PASCAL mitral valve repair system are developed. We performed a single arm meta-
analysis for patients with severe mitral regurgitation (MR) undergoing PASCAL mitral valve repair sys-
tem. The results showed that 93.8% patients had reduction in MR grade, with an average operative time
of 88 min and an average increase of 86.33 m in 6-min walk test.
© 2020 Cardiological Society of India. Published by Elsevier B.V. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Table 1
Baseline characteristics of patients undergoing PASCAL mitral valve repair system
for treatment of grade I1I/IV mitral regurgitation.

1. Short communication

Left untreated, severe mitral regurgitation (MR) leads to sequel
including heart failure, left ventricular remodeling and pulmonary
hypertension.! Despite the significant morbidity and mortality
associated with untreated MR, there are a significant amount of
patients not treated due to the perceived risk of surgery.” For the
high-risk surgical patient, the only Food and Drug administration
(FDA) approved transcatheter repair system, the Mitraclip (Abbott
Vascular, Santa Clara, California, USA), reduces MR via a mechanism
based off the Alfieri stitch. Because of its inherent limitations,
several novel transcatheter devices are in development to over-
come the shortcomings of MitraClip; the PASCAL mitral valve repair
system (Edwards LiveScience, Irvine, California, USA) is among
them. In contrast to previous generation MitraClip devices, PASCAL
allows for independent leaflet capture, and contains a nitinol
spacer in between the clasping arms to reduce tension on the
leaflets. Additionally, the PASCAL device offers a more user-friendly
method for steering. The first-in-man study was published in 2017.
Till date, less than 200 patients have been reported to have un-
dergone mitral valve repair using the PASCAL system.
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Baseline Characteristics

Age (years)

Female

NYHA Class I1I/IV
Comorbidities

Hypertension

Diabetes Mellitus

Pulmonary Hypertension
Aortic aneurysm
Cardiomyopathy (ischemic/nonischemic)
Previous MI
Stroke/cerebrovascular event
Aortic Valve Disease
Pulmonary Valve Disease
Tricuspid Valve Disease
Coronary artery disease
Peripheral vascular disease
Heart Failure

Renal Disease

Chronic lung disease

History of cardiac surgery
Euro Score II

Cadiac device (pacemaker/defibrillator)
Atrial Fibrillation
Medications

Beta blockers

ACE-I/ARBs

Aldosterone antagonist

Loop diuretics

Lab Investigations

eGFR

77.2 (184)
74 (37.82%)
143 (77.71%)

138/166 (80.72%)
45166 (27.12%)
8/62 (12.9%)
6/62 (10%)
63/93 (67.74%)
40/166 (24.10%)
50/134 (37.31%)
23/62 (37.7%)
17/62 (27.4%)
35/62 (56.5%)
48/103 (46.60%)
6/93 (6.45%)
36/62(58.1%)
32/85 (37.64%)
33/166 (19.90%)
21/72 (29.20%)
8.03 (72)
25/122 (20.50%)
124 (67.39%)

102/122 (83.61%)
100/122 (81.97%)
65/91 (71.43%)

111/122 (90.98%)

56.33 (161)
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Table 1 (continued )

Baseline Characteristics

proBNP

BNP

MR Etiology
Functional
Degenerative
Mixed
Outcome

Time of implantation

Severe bleeding

30 days mortality (all cause)

Myocardial Infarction

NYHA Class |
NYHA Class II

Mean increase in 6 min walk distance

2825 (91)
535 (82)

83/184 (45.11%)
73/184 (39.70%)
27/184 (14.67%)

88 min

4134 (3%)
9/166 (5.42%)

0

34/108 (31.48%)
77/126 (61.11%)

8833 m

PANEL A

Studies

Praz et al., 2017
CLASP study 2019
Kriechbaum et al., 2020
Barth et al., 2020
Besler et al., 2020

Overall (1*2=53.87 % ,

PANEL B

Studies

Prazetal., 2017
CLASP study 2019
Kriechbaum et al., 2020
Barth et al., 2020
Besler et al., 2020

Overall (12=0 % , P=0.961)

PANEL C

Studies

Prazetal., 2017
CLASP study 2019
Kriechbaum et al., 2020
Barth et al., 2020
Besler et al., 2020

o oo oo

0.

Estimate (95% C.I.) Ev/Trt
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632 (0.415, 0.848)
667 (0.544, 0.789)
611 (0.386, 0.836)
593 (0.407, 0.778)
609 (0.468, 0.750)

630 (0.557, 0.703)

0.093) 0/19
0.295) 11/57
222 (0.030, 0.414) 4/18
0.230) 3727
0.283) 8/46

P=0.026) 0.128 (0.057, 0.200) 26/167

Ev/Trt
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We searched PubMed, EMBASE, Web of Science and Google
Scholar for original articles of patients undergoing PASCAL mitral
valve repair system through September 1st, 2020. Search queries
included “PASCAL mitral” and “mitral valve repair system”. We
performed a single arm meta-analysis of included studies reporting
mitral regurgitation grades at follow-up operated with PASCAL
mitral valve repair system. Inverse variance method with empirical
Bayes estimator of Tau2 was used to pool proportions.

In total, 5 studies were included, comprising 184 patients.
Baseline characteristics are presented in Table 1. The average age
was 77.2 years, 62.2% of patients were males. 82% patients had
hypertension, 27% had diabetes mellitus and 67.6% patients had
atrial fibrillation. 45.3% patients had functional MR, 34.04% patients
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PANEL D
Studies

Prazetal., 2017
CLASP study 2019
Kriechbaum et al., 2020
Barth et al., 2020
Besler et al., 2020

0
0
0
0
0

Estimate (95% C.I.)

.053 (0.000, 0.153)
.018 (0.000, 0.052)
.026 (0.000, 0.098)
.018 (0.000, 0.067)
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Overall (12=0 % , P=0.920) 0.024 (0.001, 0.048)

Fig. 1. Forest plots: PANEL A:
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had degenerative MR and 20.7% patients had mixed etiology. All
patients had grade III, or IV MR. 3 studies had 30 days follow-up,
one study had 5 months follow up and one study had only post-
procedural outcomes available. The average time for device im-
plantation was 88 min. Mean increase in 6-min walk test on follow
up was 86.33 m. 12.8% (CI 5.7%—20%; 12 = 54%) of patients at follow
up had grade 0 MR, 63% (CI 55.7%—70.3%; 12 = 0%) patients had
grade I MR, 18% (CI 11.6%—25.1%; 12 = 21%) had grade Il MR, and
2.4% (CI 0.1 %—4.8%; 12 = 0%) patients had a grade III MR (Fig. 1).
With respect to adverse outcome 4/134 (3%) of the patients had
severe bleeding and 30 days all-cause mortality was seen in 9/166
(5.42%) of the patients.

In conclusion, PASCAL mitral valve repair system leads to
reduction in MR grade and improved 6-min walk test distance
without any adverse outcomes.
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