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THROMBOSE TAVI

Type of Bioprosthetic Valve Dysfunction?

Structural Valve Deterioration Endocarditis
Intrinsic permanent changes to the prosthetic valve, including: mu::::i:.hd“
j Ww (1) Fulfilment of the Duke
endocarditis criteria
+ Flail leaflet (2) Evidence of abscess,
+ Leaflet fibrosis and/or calcification pus, or vegetation
+ Strut fracture or deformation confirmed as secondary to
infection by histological or
microbiological studies
during re-operation
(3) Evidence of abscess,
pus, or vegetation
confirmed on autopsy.

P. GENEREUX. Eur HJ 2021




THROMBOSE TAVI




THROMBOSE TAVI
@tités 3 différenD




- Hypo-echogenic leaflet
thickening

- Reduced leaflet mobility

- Narrowed color Doppler flow

Subclinical
Thrombosis
(Stage 1)

- Increase in mean gradient
during FU 2 10 mmHg with
decrease in AVA2 0.3 cm? (25%)
or decrease in DVIZ 0.1 (20%)

Clinical
Thrombosis
Stage 2
(Moderate)

- Increase in mean gradient
during FU 2 20 mmHg with
decrease in AVA2 0.6 cm? (50%)
or decrease in DVI2 0.2 (40%)

Clinical
Thrombosis
Stage 3
(Severe)

THROMBOSE TAVI

Stages of Bioprosthetic Valve Thrombosis

Contrast CT

- Hypo-attenuated leaflet
thickening (HALT)

- Reduced leaflet
mobility (RLM)




Subclinical Thrombosis Clinical
(Stage 1) Thrombosis

(Stages 2 - 3)

HALT+ HALT+
RLM+ RLM+
No change in AP Increase in AP

RLM-



THROMBOSE TAVI

[ Diagnostic scannographiques J

Epaississement (HALT) +/- reduction de la mobilité des feuillets (RLM)

No HALT <25% 25-50% 50-75% >75%
MPR aligned with
center of leaflet

CT (2D MPR or 3D volume-rendering)

RLM N @
Reduced Leaflet Mobility |

CT (2D MPR or 3D volume-rendering) and/or TEE Normal

% RELM =
W/(1/2D) x 100%

Jilahawi H. JACC Im 2017
Blanke P. JACC Im 2019




THROMBOSE TAVI

Subclinical leaflet thrombosis in surgical and transcatheter
bioprosthetic aortic valves: an observational study

Registres RESOLVE & SAVORY
Entre 2014 et 2017, 931 patients suivis
Scanner dans les suites : 890 interprétables
Délai scanner : 83 jours (33-281)

626 TAVI et 264 patients post chirurgie
w thrombose infra-clinique :

- 4% groupe chirurgie : 5/138
- 13% groupe TAVI : 101/752

Chakravarty T. Lancet 2017



THROMBOSE TAVI

Subclinical leaflet thrombosis in surgical and transcatheter

bioprosthetic aortic valves: an observational study
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THROMBOSE TAVI

[ Fréquent? ]

Méta-analyse thrombose de valve aprés TAVI

20 études (15 observationnelles)

12128 TAVI

Study/subgroup

Sublcinical leaflet thrombosis
Chakravarty et al.

De Backer et al.

Hansson et al.

Leetma et al.

Makkar et al,, (Pooled analysis)
Makkar et al., (PARTNER 3 CT substudy)
Marwan et al.

Pache et al,

Ruile et al.

Vollema et al.

Yanagisawa et al.

Subtotal (random effects)
Subtotal heterogeneity, P= 91%

Prevalence , % [95% Cl]

13.4 [11.1; 16.1]
22.6 [17.0; 29.1]
5.7(3.6; 8.4]

29(08; 7.2)

40.0 [27.0; 54.1]
25.5 [19.4; 32.5)
20.5 [12.2;31.2)
103 [6.0; 16.1]
15.9[13.4;18.7]
11.7 [6.7; 18.6]
14.3[7.1;24.7]

15.1 [10.0; 20.9]
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Subclinical leaflet thrombosis (SLT) = 15.1%

Study/subgroup Prevalence , % [95% Cl]
Valve thrombosis

Basra et al. 2.8[1.6; 4.4]
Chakravarty et al. 26[16; 4.1)

De Backer et al. 0.5[0.0; 2.8)

Franzone et al. 0.7[0.3; 1.3])

Hansson et al. 1.2[0.4; 2.9)

Holy et al. 1.6(0.7; 3.0

Huchet et al. 2.2(0.5; 6.4) r
Jose et al. 29(1.7; 4.5) l
Latib et al. 0.6(0.4; 0.9)

Leetma et al. 0.7 [0.0; 3.9]

Mack et al, 1.0[0.3; 2.3

Makkar et al., (PARTNER 3 CT substudy) 1.6[0.3; 4.7)

Mangieri et al. 0.9(0.2; 2.3)

Marwan et al. 2.6(0.3; 9.0) —
Popma et al. 0.1[0.0; 0.8) -
Subtotal (random effects) 1.2[038; 1.8] 4
Subtotal heterogeneity, I’= 77%

| Clinical valve thrombosis = 1.2%

T. RHEUDE. Am J Cardio 2021




[ Pourquoi plus fréquent aprés TAVI? J

THV Leaflet

1. Néo sinus
2. Sinus natif

)
&)

Native Leaflet

Le néo-sinus entre valve native et feuillet valvulaire du TAVI ou
thrombus a été observé

Chakravarty T. Lancet 2017




Méta-analyse thrombose de valve aprées TAVI

20 études (15 observationnelles)
12128 TAVI

All-cause death

AVC

Study/subgroup Risk Ratio [95% CI] Weight
Sublcinical leaflet thrombaosis ]
Chakravarty et al. = 0.87 [0.32; 2.38] 16.2%
Hansson et al, 0.37 [0.05; 2.61] 4.3% Study/subgroup Risk Ratio [95% CI] ~ Weight
Leetma et al. Mot estimable 0.0% X X .
Makkar et al., (Pooled analysis) 3,00 [0.29; 31.08] 3.0% Sublcinical leaflet thrombasis
Makkar et al., (PARTNER 3 CT substudy) Not estimable 0.0% Chakravarty et al, 200 [033; 486 27.2%
Ruile et al. —Br 073 [0.44; 121]  65.3% Hansson'et al 191 [0.26; 14151 12.9%
Subtotal {random effects) _ 077 [0.50; 1.18]  R8.8% Leetma et al. ) o ing 0.0%
i L d . Makkar et al., (Pocled analysis) Mot estimahle 0.0%
¢ 0% Makkar et al., (PARTNER 3 CT substudy) 8.89 [0.66;119.54] 8.9%
Ruile et al. 041 [0.05; 3.22] 12.4%
Valve thrombosis Subtotal (random effects) —_—— 1.82 [0.77; 4.29] 61.3%
Franzone et al. 0.75 [0.12; 4.75] 4.8% i 14%
Hansson et al. 1.95 [0.39; 9.77] 6.3%
Holy et al. Not estimable 0.0% Valve thrombosis
Subtotal (random effects) —_— 1.29 [0.38; 4.34] 11.2% Franzone et al — == 475 [1.34; 16.80] 21.2%
3 e = i Hansson et al. i *14.30 [3.06; 66.91] 17.5%
Haly et al. Not estimahle 0.0%
Overall (random effects) - 0.81 [054; 1.22] 100.0% Subtotal (random F-l”f-'r'-“) —e—mmm=7 510 [259; 21.78] 38.7%
Prediction interval [ | 'I==' : : | [0.46; 1.44] ! e = 135
Bverillistergenemy; ¥ 0% Overall (random effects) 317 [130; 7.72] 100.0%
_ 0102 05 1 12 5 10 Prediction interval [0.28; 36.01)
Chi-square test for subgroup differences frandom effects) p= 043 Lower risk Higher risk Overall heterogeneity, 1= 48% I T T T T 1

01 02 05 1 2 5 10
Chi-square test for subgroup differences {random effects): p= 0.04 Lowerrisk  Higher risk

T. RHEUDE. Am J Cardio 2021




Intérét de I’anticoagulation?

Index MDCT

Tx after diagnosis

Rivaroxaban

Apixaban

Follow - up MDCT

Thrombosis
progression

Thrombosis
resolution

Thrombosis
resolution

Thrombosis
resolution

Chakravarty T. Lancet 2017



TAVR
(11,098 patients
from 25 studies)

Presence of SLT
(6% overall
occurrence)

potentially
== associated =P - &
with ~

Main risk factors:
* Intra-annular TAVR

(RR 2.03 compared to supra-annular TAVR)
* SAPT/DAPT only (RR 0.42 with OAC)

Increased
stroke risk
(RR 2.54)

ol if untreated,
associated with

—»

99% increase
in odds for

— OAC therapy = SO[Utlon

Bogyi M. JACC Interv 2021



‘ Positive predictors of SLT l

Larger valve NYHA
Larger sinus /v
of valsalva AF
ib
Valve-in-

Valve

\ Diabetes

Balloon-
expandable
valve

eGFR <30

Male Sex BMI >30

| Negative predictors of SLT

Bogyi M. JACC Interv 2021




Intérét de I’anticoagulation?

Etudes randomisées anticoagulation ou non

Galileo 4D CT Atlantis 4D CT (stratum 2) ADAPT TAVR
RCT substudy RCT substudy RCT
Rivaroxaban (t ASA) vs. DAPT/SAPT Apixaban vs. DAPT/SAPT Edoxaban vs. DAPT
(%)
16 OR 0.54 (0.31-0.94)
14 13.8 - i Leaflet Motion of
40 ) 40 e . s des OACS
3 | Effet bEnENAE M hrombus
g 20 révent|on du ©
% 10 Sur \a p «
. W a
2 11 0 »
: oxaban = DAPT
RLM HALT
Grade 23 Grade 23

Apixaban Antiplatelet

De Backer O et al. NEJM 2020 Montalescot G et al. ACC 2021

Park DW et al. Circulation 2022



[ Intérét de I’anticoagulation? 1

Galileo

Rivaroxaban (x ASA) vs. DAPT/SAPT

0.20

0.15

Rivaroxaban arm vs. Antiplatelet arm
1 Hazard ratio, 1.35 (95% CI: 1.01-1.81); p=0.04
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Low dose rivaroxaban = ASA Increase in life-
threatening and disabling bleed

Dangas et al N Engl J Med 2020

25%

20%

15%

10%
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0%

Atlantis (stratum 2)
Apixaban vs. DAPT/SAPT

Primary Endpoint (Intent-to-treat) *‘,LL
Time to death, stroke, M|, systemic emboli, DVT/PE, major
Hazard Ratio 0-92; 95% CI 0-73-1-16 /__J' 1ot events lSi-deEaf: ::r::re o
iy
e e
Effet clinique
défavorable
Per-protocol analyses (n=1299) were consistent with [TT analyses for the primary endpoint (HR 0-89; 85% CI 0-71-1-13).

0 100 200 300 400

Apixaban associated with increase in the

rate of Non CV death

Collet JP et al. ACC 2021

ADAPT TAVR
Edoxaban vs. DAPT

Presence of
New Cerebral Lesions

40 _I P=0.40
<=| Pas d’effet
g| favorable
%

mEdoxaban mDAPT

Park DW et al. Circulation 2022



Intérét de I’anticoagulation?

Analyse TDM patients bas risque ., N
& 22%
408 patients chir et TAVI 20 P=0.03
Prévalence 10% a 30 jours et 24% a 1an 15 s
10
I 50% HALT disparaissent spontanément sans | s 5-/
anticoagulant 0
20% nouveaux HALT a1 an 30-Days 1Year
ESAVR  HTAVR

Suivi : pas corrélation HALT/ AVC, IDM et décés a 1 an_[

Makkar. TCT 2019




THROMBOSE TAVI




THROMBOSE TAVI

De mars 2018 a juillet 2019, inclusion de 54 patients avec
thrombose clinique de TAVI

TAVI implantés de aolt 2011 a juillet 2019 dans 17 centres

francais P
- CENTRE o w
CH% %%I-IU fosprar S bl
tir RAR EEERR:S‘TS CENTRE HOSPITALIER e =
Ho t I P t é UNIVERSITAIRE DE NA!
ROUEN NORMANDIE Salpetriére LINSTITUT
MUTUALISTE
- - ’ MONTSOURIS
CHRU -
HOPITAUX DE TOURS C !'IlL ~ ‘ T. Mouven CCI 2020




Thrombose clinique

Age (years)
Male

Thrombosis
(n=54)
80.2
69%

Anticoagulant treatment before TAVR
Platelet before TAVR (G/L)

Valve in Valve
Femoral access

5.6%
142
9.2%
93%

Predilatation
Prothesis type

Balloon-expanding (Edwards Sapien)
Self-expanding (Medtronic Corevalve)

Mean gradient LV-Aorta mmHg post TAVR

57.4%

78%
22%

11.8




Thrombose clinique
Thrombosis (n=54)

Median time from procedural to diagnosis (days)

Acute
Sub acute
Late

Very late

Asymptomatic

Severe complications (Heart failure, cardiogenic shock,
cardio embolic events)

Mean gradient LV-Aorta (mmHg)
CT performed

Treatment at time of diagnosis

Aspiring only
Dual antiplatelet therapy
Anticoagulant

Mouyen T. CCI 2020




Thrombose clinique

Multivariate analysis using a logistic regression

model OR 95% IC

Male 2.25 | 0.85-5.97

BMI > 30 kg/m? 1.19-9.42
Hemoglobin > 15 g/dL. 298 | 0.74-114

Thrombocytopenia < 150 G/L before TAVR (GIL) 3.26 - 30.4
4.84

Creatinine clearance < 60 mL/min 1.71-13.7
LVEF < 40% before TAVR 2.91 0.74-11.3
No predilatation 1.91-16.8
Anticoagulant treatment at discharge 0.12 | 0.02-0.53

Mean transvalvular gradient > 10 mmHg immediately BEER 1.28 - 8.82
post TAVR

Mouyen T. CCI 2020




Thrombose clinique
Suivi 2 ans

96% normalisation gradient moyen sous
traitement anticoagulant

7% thrombose dans les 3 jours post-procédure

1 patient nouvelle thrombose apres arrét du
traitement (sur 4)

. /

Mouyen T. CCl 2020




[ Thrombose clinique }
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Mr C. 82 ans

IDM latéral sur occlusion Cx en 1999
Rao serré en 2021. FE 45%.

8/2021 TAVI Edwards® 26mm par voie fémorale droite

Evolution simple.

Sortie a J2 gradient moyen 9mmHg

=

-

L

A 3 mois dyspnée d’'effort
ETT gradient moyen a 'ETT a
45mmHg
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Echographie
intracardiaque

Mis sous apixaban



Controéle a 6 semaines
Gradient moyen VG-
aorte a 12mmHg

Echographie
intracardiaque
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Mr C. TAVI VIV
thrombose a 3 mois

thromboses a CT-FD
Mr P thrombose
a 1 mois
S— ~ E—
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{Conclusions}

-

\

Thomboses sub-cliniques frequentes

@ d’intéréts d’un traitement anticoagulant
systématique

Penser au scanner centré sur la valve devant
1 gradient a PETT

~

/




{ Questions en suspens 1

4 h

Certains patients mauvaise réeponse aux NACO

Traiter certains patients de maniere préventive?

Role du scanner systematique?

\ /




Patients who underwent successful TAVI
without indication for OAC

Intervention:
4D-CT guided strategy

X
3 months
SAPT
Standard Intervention:
care 4D-CT guided strategy

Yes
Start Apixaban Continue
Redo 4D-CT 1 year after TAVI

or resalution :
Yes Ne i
* Advice * i
Stop apixaban Continue apixaban =
| |

¥ ¥ ¥

Primary endpaints: thromboembaolic and bleeding complications
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