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STS-ACC TVT Registry
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Temporal
trends in MViV
in the USA

TVT Registry
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Mitral

Valve-in-V

Mortality according to
STS PROM.
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Published online July 29, 2020.



One-year
all-cause
mortality rates
by risk

TVT
REGISTRY

50

Overall Log-Rank P-Value < 0.0001

Number at risk:

STS< 4
STS 4-8
STS>8

STS < 4 vs STS 4-8: HR: 0.43 [95% Cl: 0.28, 0.66], P < 0.0001 — STS<4
40 STS <4 vs STS > 8: HR: 0.19 [95% Cl: 0.13, 0.29], P < 0.0001 — STS4-8
§ STS 4-8 vs STS > 8: HR: 0.45 [95% Cl: 0.36, 0.56], P < 0.0001 — STS>8
-
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Goel K, et al. Circulation 2024;150:1493-1504.




TVT
REGISTRY

Global
Mortality
STS Score
and
Procedural

Status

B 3-Year All-Cause Mortality for

All MViV Patients and by STS Score

801 Overall P value for STS groups: < 0.0001
:\5 70 4 STS <4 vs STS 4-8: HR: 0.57 (95% Cl: 0.45-0.73); P < 0.0001
< STS <4 vs STS >8: HR: 0.26 (95% Cl: 0.20-0.32); P < 0.0001
> 60 - STS 4-8 vs STS >8: HR: 0.45 (95% Cl: 0.39-0.52); P < 0.0001
T'Lg 201 e 44.5%
S 40 - i
Y 20 - o
— — 15.8%
< 104.
0
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— 5,971 3,331 1,438 926

~— STS <4 — STS4-8 — STS>8 — All-MViV

C 3-Year All-Cause Mortality by
Procedure Status

HR: 0.51(95% ClI: 0.45-0.58); P < 0.0001

All-Cause Mortality (%)
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Months
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Eleid MF, et al. JACC Cardiovasc Interv 2025;18:1454-1466.




30 1
RE G I ST RY Overall P-value for STS groups: =0.007
STS <4vs STS 4 - 8: HR: HR: 0.70 [95% CI: 0.48, 1.02], P=0.06

STS <4vs STS > 8: HR: 0.57 [95% CI: 0.40, 0.82], P=0.002
STS 4-8vs STS > 8: HR: 0.81 [95% CI: 0.62, 1.06], P=0.12

S
-
Stroke
~ 11.4%
outcomes =z 95%
7.6%

(Overall cohort)
according to
STS Score.

Number at risk: Months
— STS <4 1.310 679 195 104
— STS4-8 1,960 1,130 300 328
— STS>8 2,315 1,225 385 369
— All MVIiV 5971 3,237 1,364 856

Eleid MF, et al. JACC Cardiovasc Interv 2025;18:1454-1466.




Predictor of
3-year
All-Cause
Mortality

Eleid MF, et al. JACC Cardiovasc
Interv 2025;18:1454-1466.

)

3 Year All-Cause Mortality HR (95% CI)  P-value
Currently on dialysis " 226[1.62,3.15] <0.0001
Cardiogenic shock within 24 hours ' 2.25[1.52,3.33] <0.0001
Immunocompromised — 1.44[1.08, 1.92] 0.01
LVEF <50 p— 1.41[1.16,1.72] 0.0007
Heart failure hospitalization within past year e 1.32[1.08, 1.61] 0.006
Home oxygen = 1.30[1.05, 1.62] 0.02
Hostile chest e 1.27[1.00, 1.62] 0.05
= Moderate aortic regurgitation [ 1.26 [0.96, 1.65] 0.10
Carotid stenosis I 1.16[0.90, 1.49] 0.26
Prior CABG [ 1.15[0.96,1.39] 0.12
= Moderate tricuspid regurgitation -~ 1.15[0.95,1.38] 0.15
Age 1.02[1.01,1.03] <0.0001
GFR 0.99[0.99, 1.00] 0.001
KCCQ-0S 0.99[0.98,0.99] <0.0001
NYHAIIVIV 0.98[0.74, 1.28] 0.86
Hemoglobin 0.88 [0.84,0.92] <0.0001
Elective procedure 0.87[0.70, 1.07] 0.18
> Moderate mitral regurgitation 0.81[0.67,0.96] 0.02

Ed 2
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Mitral valve-in-Valve

4 major key points of analysis
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1. Mechanisms of 2. Morphology of the 3. Characteristics of 4. Evaluation of
bioprosthesis failure mitral valve. the SHV. major risk.

Guering Eid-Lidt, MD, FSCAI, FESC- Head of Department of Interventional Cardiology. Instituto Nacional de Cardiologia Ignacio Chavez. 2025
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Contraindications for transeptal
Mitral Valve-in-Valve

Absolute contraindications Relative contraindications
* Infective endocarditis * Narrow LVOT
* Dehiscence of the bioprosthesis * Bioprosthetic PVLs
* Bioprosthetic thrombosis * Thrombus within the right or left atrial cavity
* Thrombus at the intra-atrial septum » Severe patient-prosthesis mismatch
* Interrupted IVC * Prior atrial septal defect repair
* Prior mitral valve repair via a tfransseptal approach
Source: references (8,9). ViV, valve-in-valve; TMVR, transcatheter mitral valve replacement; LVOT, left ventricular outflow tract; PVL,
paravalvular leak; WG, inferior vena cava.

Urena M, et al. J am Coll Cardiol Interv 2017;10:905-919.
Alkhouli M, et al. ] Am Coll Cardiol Intv 2016;9:2465-2480.
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* J Am Coll Cardiollntv 2019;12:182-193.




Neo-LVOT area and LV-Aorta gradient
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Fluoroscopic : . Alignment during
Available sizes . .
Name Type marker for valve Image VIV using Sapien VIV deployment
i [range]
positioning S3

St. Jude Porcine  Sewingring serves 5 [25 to 33 mm] m
Biocor Epic  leaflets as a marker. The )
stent posts are not ¢ ‘ﬂ

well visualized on
fluoroscopy

Align the base of
the central marker
with the sewing
ring

Carpentier-  Porcine Stent post is well 5[25 to 33 mm] m Align the base of
Edwards SAV leaflets visualized T the central marker

\w 3-5 mm below the
base of the stent
frame

Bioprosthetic
heart valves used
in mitral position.
Representation of Carpentier-  Porcine  Stent post 6 [25 to 35 mm] =

Edwards leaflets

alignment of THVW. R

Medtronic Porcine Sewing ring and 5[25 to 33 mm]
Hancock Il leaflets the circular markings

on the stent post

tip are visualized by

Align the base of
the central marker
3-5 mm below the
base of the stent
frame

Align the outflow
of the crimped
S3 2 mm below
the surgical valve

fluoroscopy circular markers

Agarwal V, et al. Ann Cardiothorac Surg 2021;10:585-604.



Fluoroscopic Al E e Alignment during

Name Type marker for valve [range] Image VIV using Sapien VIV deployment

positioning S3
Sorin Pericardial Sewing ring is 8 [19 to 33 mm)] Align the base of
Pericarbon leaflets visualized on the central marker
More fluoroscopy with the sewing

ring

Bioprosthetic
heart valves
used in mitral

po sit i on Images adapted from VIV application. For optimal valve function the target depth of implantation should not be more than 20% at the
|

atrial aspect. VIV, valve-in-valve.

Re p rese n tat i o n Carpentier-  Pericardial Distinct stent post. 5 [25 to 33 mm]

Edwards leaflets Well visualized on

of alignment of Perimount fuoroscopy

Align the base of
the central marker
3-5 mm below the
base of the stent
frame

Medtronic Porcine Circular markings 5 [25 to 33 mm]
Mosaic leaflets on the stent post

tip are visualized on

fluoroscopy

Align the outflow 1 2

of the crimped

S3 2 mm below

the surgical valve ¢ o ! L ]
circular markers

Agarwal V, et al. Ann Cardiothorac Surg 2021;10:585-604.



Jelisejevas J, et al. JACC
Cardiovasc Intv 2024;17:574-576.

Mitral

Valve-in-Valve
in the presence
of inflow

pannus

Fluoroscopy ]

TEE

| [ 1% Sapien 3 Ultra implant | | 2 sapien 3 Ultra implant |

s,

i g

Adequate initial positioning of Ventricular $3 migration with Rescue TMViV with evidence of

Stent frame markers (eyelets) of
the failed 27mm Mosaic valve the 26 mm 53 incomplete expansion at area constriction at the site of
of first contact with pannus pannus (dashed red arrows)

(red arrows)

Mid-esophageal view: evidence of anterior pannus
(orange arrow), 3D en-face: Mosaic ring (blue arrows)
and pannus overgrowth (yellow arrows)

Ventricular $3 implant (apically
displaced leaflets)

2™ $3 implant in good position

Extensive pannus at the level of the sewing ring (inflow) of the surgical valve
Pre-TMViV Post-TMViV

Mean

ler T4tE mm
m

Large low attenuation irregular 3D reconstruction of the two 53

edged ridge typical of pannus
formation (yellow arrows)

Severe luminal narrowing of the Residual constriction of the THV at
Mosaic valve due to extensive pannus the level of pannus location ventricular valve and constriction
of the more atrial valve

with flaring of the more
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VALVE-IN-VALVE

TECHNIQUE




401
HR, 0.67 (95% Cl, 0.47-0.97); P=.03
354
e 30-
£ 54
= Transapical
£ 20-
a
o = 15
L]
M Ii'l'a I = Transseptal
. < 104
Valve-in-Valve N
All-cause mortality. 0.
Transapical vs transfemoral 0 3 6 9 12
Time, mo
No. at risk
Transseptal 1326 662 610 551 438
Transapical 203 135 125 115 97

JAMA Cardiol. doi:10.1001/jamacardio.2020.2974
Published online July 29, 2020.




Abordaje minimalista: sedacion
consciente y ECO-intracardiaco

FIGURE 1 Minimalist Mitral ViV Replacement Is Feasible and Safe

. s TTE Mn Gradient: 8 mmHg Dilation at 18-20 atm

c Select Procedural Details Based on Surgical Valve Type

TTE Mn Gradient: 4 mmHg

Surgical Valve St Jude Biocor Medtronic Mosaic Carpentier Edwards 30-day Outcomes

High-pressure 15 (78.9%) 6 (54.5%) 11 (42.3%) Mortality 0 o o

post-dlation. New Pacemaker 1 (1.8%) 0 1(2.3%)

Mo post-dilation 3 (15.8%) 3 (27.3%) 7 (26.9%) HF Readmission 2 (3.6%) 0 2 (4.7%)

i Hospital LoS 6+ 6.2 days 3+ 3.4 days

Post-TMVR 58+22mmHg  5+1.3mmHg 5.2 + 2.1 mmHg Longer-term Outcomes

Paravalvular Leak (] 0 D Mortality 3 (5.4%) 2 (14.2%) 1(2.3%)
HF Readmission 10 (17.9%) 4 (28.5%) 6 (14.2%)

alkally g 2 2(7.6%) Endocarditis 1(1.8%) 0 1(2.3%)

Kapadia S, et al. ] Am Coll Cardiol Intv 2022,15:1283-1295-
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Risk of THV embolization

Parallel deployment
High risk

Conical deployment
Low risk

_______________________________________________________________________________________________________________________________________________________________________________________

Pirelli et al. Ann Cardiothorac Surg 2021;10:96-112.



Depth Percentage Implantation
Mean Gradient and LVOT Obstruction

A Depth percentage and mean gradients B Depth percentage and LVOT obstruction
p=0.21
15+ ® 1!
44.7% : 53.3% £19.3%
I [ ] L § l
® : L] ] |
: I
B - : No LVOTO !
T 10 ® Y @ ® i
E : 1
E e i3 e eoe |
‘é [ ] :U @ [ ] L ] [ ] [ ] ® :
S o =5 o8 csiscemes so s ® 11.3% p = 0.009 for rate of LVOT obstruction
) . . L A bR e : : p = 0.043 for depth difference
= :
g 5. . ol ""'""’wé""""“"" s B i T S s TR Sy :
* ] * o ¢ Wene ol_’a * e o000 - e = LVOTO '
asem® & @ mm.-um. ] ] :
L ] e ) L1} a; 2 e a8 ' H
. . o - 7.1% LVOT Obstruction : 0.7% LVOT Obstruction
0O rrrrrTrTrT B e e e e — T T T T T T T T | rrrrrrrrora rrrryrrvr? R 2 e rryrrrerrs 1
-20 0 16 20 40 60 -20 0 16 20 40 60
<+ More ventricular Depth of implantation (%) More atrial ==—p <+— More ventricular Depth of implantation (%) More atrial =—p

Simonato M, et al. J Am Coll Cardiol Inv 2023;16:2615-2627.



VIVID
REGISTRY

THV

Asymmetry
and
Residual
Stenosis

Failed Mitral Surgical Valves in the VIVID Registry

222 SAPIEN 3 ViV
A THV Asymmetry Independently Associated With
Residual Stenosis
100 -

P =0.01 81.8%

58.1%
51.2%

42.9%

Residual Stenosis (%)
(¥,
o

<5% 5%to10% 10%to15% >15%
Asymmetry

Simonato M, et al. J Am Coll Cardiol Inv 2023;16:2615-2627.




Bioprosthetic valve fracture in transeptal
Mitral Valve-in-Valve replacement

Stent-frame underexpansion/NeoLVOT/Mean gradient

FIGURE 1 Echocardiographic Parameters Following BVF After MViV Replacement Mortalidad 2 anos: 20.2 % vs17.1% (BVF VS
NBVF): p=0.66
A Improved fluoroscopic expansion and reduction
in mitral bioprosthetic mean gradient with BVF B Mitral bioprosthetic regurgitation
Nonel/trace 1+ 2+ 3+ 4+
BVF p=0.56 p=0.15 p=0.55
%% 1 6% 2% 3% 7%
o 16% 13% 19%,
aps, | 11%
p<0.001
5 & & 26%  19%
T 324 1mmHg B
= . § 15y, 4% 98% M
5 - a 40% 1 28% 84% 80% 81%
2 - 9%
c 4 8
g I : 20% |
> 26% 28%
= ,]
0%
No BVF BVF No BVF BVF No BVF BVF Mo BVF BVF
0- Pre-MViV At discharge 1 month* 1 year”
Before BVF (n=31) After BVF 55/88 (True balloon)

Kapadia S, et al. ] Am Coll Cardiol Intv 2023,16:2942-2944



POST-DEPLOYMENT
ASSESSMENT.

* 1. Improper position.

e 2. Paravalvular leak.

3. Central MR.

* 4, High transmitral gradients.

* 5. Abnormal motion of the leaflets.
* 6. Right-left interatrial shunt.

e 7. LVOT obstruction.

* Severe hypotension: severe MR, tamponade,
LVOT-O or major vascular complications.




5-Year MITRAL Trial Results

b

MViV: 79%

MViR: 36%

Survival Probability (%)

VIMAC: 33%

P =0.00025

0 6 12 18 24 30 36 42
Months Since Procedure

g No. at risk:

'é == VIMAC 31 18 17 17 14 1
19 16 14 14 12
28 28 28 28 26




Mean Mitral Valve Gradient at 5 Years

Baseline 30 Days 1 Year 2 Years 3 years 4 years 5 years

Mean transmitral valve gradients by transthoradc echocardiography at baseline, 30 days, and annual follow-up visits according to study arm. Peints represent mean
values, and error bars represent 95% Cl. MAC = mitral annular calcification; VIR = valve-in-ring; VIV = valve-in-valve.

Guerrero M, et al. ] Am Coll Cardiol Intv 2023;16:2211-2227.




%

4
36 3,6
3,5
32
3
Mitral Valve .
Reintervention
Device Thrombosis 5
1,6
Mitral Valve-in-Valve 1,5
MITRAL Trial
TVT Registry 1
0,5 0,5
0,5 0,4
B K
0
Hospital 30d ly 3y
B Mitral Valve Reintervention Device Thrombosis

E-y outcomes. Eleid MF, et al. JACC Cardiovasc Interv 2025;18:1454-1466. 5-y clinical outcomes. Guerrero M, et al. ] Am Coll Cardiol Intv 2023;16:2211-2227.



Mitral Valve-in-Valve
Stroke and New Onset
Atrial Fibrillation
TVT Registry

%

4,5

3,5

2,5

1,5

0,5

Hospital 30d

B Stroke ™ New onset atrial fibrillation

Eleid MF, et al. JACC Cardiovasc Interv 2025;18:1454-1466.




Mitral
Valve-in-Valve

Associated outcome
of TR

TVT
REGISTRY




POTENTIAL INDICATIONS OF

Marina Urena. Circulation

TRANSSEPTAL MITRAL VALVE-IN-VALVE 2024;150:1505-1507.

Mitral bioprosthesis dysfunction

Intermediate or low-risk
'
Heart team discussion
* Preference for mechanical prosthesis?
* Other indication for cardiac surgery?

————

. - -l’ / \—‘
Eligible for TS VIV TMVR? |

no 1 _ _
\ v yes
Eligible for TS VIV TMVR? *| no

High risk patients

no yes l
yes |
] -
Expected durability greater than Expected durability lower than
expected life-expectancy expected Iifel-expectancy
v
Reintervention feasible?
! |
! yes ‘ no Jr
Surgery? - Y ¥ T I A
TS VIVTMVR TS VIVTMVR TS VIV TMVR Surgery Surgery ‘

Medical treatment?




Mitral

Valve-in-Valve

o0 [ MURT[e] E

Accurate screening process.

Procedural technique: conical deployment,
implantation should not be more than 20% at the
atrial level. To reduce postdeployment THV
asymmetry.

High STS Risk score and nonselective procedure
status are associated with higher mortality.

MViV is associated with favorable mid-term
outcomes-Reintervention rates of 3.6% at 5y.

Formal long-term oral anticoagulation.
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