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Determinants of Thrombotic, Ischemic
and Bleeding Risk in patients

undergoing TAVI

Patient
Characteristics

Procedural
Aspects

Thrombotic/lschemic Risk

» Age
* Sex
« History of thrombotic events

» Peripheral vasculopathy
o Atrial fibrillation
» Cardiovascular risk factors

» Suboptimal antithrombotic
therapy and withdrawal of
protection

» Rapid ventricular pacing

» Thrombi or plaque dislodgement
» Lack of embolic protection device
* Prior TAVR or small bioprosthesis
« Coronary obstruction

Bleeding Risk

» Age
* Sex
« History of bleeding events

* Peripheral vasculopathy
» Chronic kidney disease

-'l.“,*- —L‘zﬁ-"
,* Antiplatelet therapy - }
» Anticoagulant therapy "“

- e

 Acquired VWF deficiency

» Acquired thrombocytopenia
» Access-site complications

* Injury to cardiac structures

i

Capodanno D. JACC Intv. 2021; 14: 1688-703



Thrombotic and bleeding risk

assessment
in patients undergoing TAVI

Stroke
Periprocedural stroke
Ischemic stroke

i lic strok
Subclinical or clinical Gerdpembolio strolie

leaflet thrombosis
Leaflet thickening
Reduced leaflet motion
Valve gradient elevation

XY )

Atherosclerosis

disease progression Evolut™ PRO+ SAPIEN 3
Coronary revascularization
Myocardial infarction
Peripheral vasculopathy TAVR with self-expanding

or balloon-expandable valve

Access site

complications
Access site bleeding
Vascular complications

Spontaneous or
traumatic bleeding
Heyde's syndrome
Post-TAVR thrombocytopenia
Gl or neurological conditions
Traumatic falls

Calabro P et al. Circulation. 2021; 144: 1323-43
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Thrombotic and bleeding risk in RCTs
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ACUTE SUBACUTE LATE PREDICTORS FOR CEREBROVASCULAR EVENT

Risk

CHRONIC AFIB ATHEROSCLEROTIC DISEASE BURDEN

— TAVI
= SPONTANEOUS RISK

TAVI AND
CEREBROVASCULAR
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Subclinical Leaflet Thrombosis

in Bioprosthetic Aortic Valves

Diastolic

Systolic

Makkar R et al. NEJM 2015; 373: 2015-24

Normal leaflet Reduced leaflet p value
motion motion
Anticoagulation vs no anticoagulation n=/84 n=106 =0-0001
Anticoagulation 216 (28%) 8(B%)
No anticoagulation 568 (72%) 98 (92%)
Anticoagulation vs DAPT n=393 n=39 <0-0001
Anticoagulation 216 (55%) 8(21%)
DAPT 177 (45%) 31(79%)
Anticoagulation vs monoantiplatelet therapy ~ n=558 n=71 <0-0001
Anticoagulation 216 (39%) 8(11%)
Monoantiplatelet therapy 342 (61%) 63 (89%) -
Aspirin vs ADP antagonists n=342 n=63 0-85
Aspirin 312 (91%) 57 (90%)
ADP antagonists 30 (9%) 6 (10%)
Warfarin vs no anticoagulation n=680 n=103 0-001
Warfarin 112 (16%) 5 (5%)
No anticoagulation 568 (84%) 98 (95%)
NOACs vs no anticoagulation n=672 n=101 0-0002
NOACs 104 (15%) 3(3%)
No anticoagulation 568 (85%) 98 (97%) -
Monoantiplatelet vs DAPT n=519 n=94 083
Monoantiplatelet therapy 342 (66%) 63 (67%)
DAPT 177 (34%) 31(33%)
Chakravarty T et al.

on behalf of RESOLVE and SAVORY
Lancet 2017; 389: 2383-92.



Subclinical Leaflet Thrombosis
after TAVI

TAVR Increased

(11,098 patients stroke risk
from 25 studies) | (RR 2.54)

Presence of SLT
(6% overall
occurrence)

99% increase
in odds for
SLT resolution

-t

Main risk factors:

* Intra-annular TAVR
(RR 2.03 compared to supra-annular TAVR)

* SAPT/DAPT only (RR 0.42 with OAC)

Bogyi M et al. JACC Intv 2021; 14: 2643-56



» Risk assessment
» Early (periprocedural up to 30 days) management

» Long-term outcomes
» Patients w/out indication to OAC
» Patfients with indication to OAC




Thrombotic and bleeding risks

in TAVI vs SAVR

= Any stroke
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Siontis G et al. Eur Heart J 2019:40:3143-53



The «setupn of RBC transfusion

* Female sex * Valve-in-Valve

* Low BMI * DAPT

* Low baseline Hb * Pace-maker

* NYHA class llI-IV implantation ' RBC

transfusion
Major bleeding - _
Major vascular complications , = di n=421 (1 6%)

Propensity H
Score .
Model Mortality Stage 2-3 AKI
2Xx Risk in the overall population 3X
2Xx Propensity score-matched 4x

Zimarino M on behalf of TRITAVI investigators. Circ Intv 2020; 13: e009026.



Let’s refrain from

wcosmeticy RBC transfusion

Overall population Uncomplicated patients
Unmatched (n=2,587) Matched (n=481 pairs) w/out major vascular complications
ussl HR: 2.07 (95%Cl: 1.33-3,24); p=0.001 ol HR: 2.07 (95%CI: 1.06-4.05); p=0.034 s nor mqjor bleeding (n=‘| '881)
%‘ HR: 2.47 (95%Cl: 1.31-4.68); p=0.005
E— 0.101 0.10 : :;a:nd::i.n;on 0.10
£
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0 ] 12 18 u 30 0 6 12 18 2 k] 0 6 12 18 24 30
Time (days) Time (days) Time (days)
Multivariable  Cox _ Proporfional-Hazards | s feswer[Pue |
. . Major vascular complications 1.85 1.04-3.49 0.044
regression Independent Risk Factors for 30- S—— oo Tiooes Toor
day MACE (mortality, MI, stroke and 2-3 AKI) e ' = :
Transfusion 1.62 1.01-2.52 0.048

Zimarino M on behalf of TRITAVI investigators. Circ Intv 2020; 13: e009026.
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» Patfients w/out indication to OAC
» Patients with indication o OAC
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SAPT vs DAPT after TAVI

B Aspirin ®Aspirin + Clopidogrel

P=NS
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Cumulative Percentage of Patients
with Bleeding
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40— Risk ratio for aspirin vs. aspirin+clopidogrel,
0.57 (95% Cl, 0.42-0.77)
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Days since TAVI Procedure

248 244 243 239 238 237 237 234
280 279 276 271 269 267 266 264

Brouwer J on behalf of POPular-TAVI investigators, NEJM 2020; 383: 1447-57



Impact of antithrombotic therapy at

discharge on long-term mortality

20
S -
2 Unadjusted HR 1.17 (1.01-1.37)
g P=0.048
£ 10
)
[%2]
>
s _— DAPT (n=2,557)
= —1 SAPT (n=3,521)

0
0 6 12 18 24
Time since hospital discharge
(months)

Data from the TRITAVI registry



NOAC in patients w/out indication to OAC

after TAVI

Death or thromboembolic events

Life-threatening, disabling, or major bleeding

1.00+ 0.20+ : : 1.00+ -
Hazard ratio for rivaroxaban group 0.20 Hazard ratio for rivaroxaban group
vs. antiplatelet group, vs. antiplatelet group,
0.15+ 1.35 (95% CI, 1.01-1.81) 0.154 1.50 (95% Cl, 0.95-2.37)
0.754 Rivaroxaban group 0.754
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[ [
2 Antiplatelet group 2 Rivaroxaban group —
B 0504 0.05- ® 0504 005 —
= =
g g - Antiplatelet group
v 0.00-f T T I T | I l | O 0.00-f | , | , | | . |
0.25+ 0 9 180 270 360 450 540 630 720 0.25 0 90 180 270 360 450 540 630 720
g
/_
0.00+ I I T I I I I I 0-00"¢|=| T T T | T 1
0 90 180 270 360 450 540 630 720 0 90 180 270 360 450 540 630 720
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Dangas GD, on behalf of GALILEO investigators, NEJM 2019



NOAC in patients

regardless indication to OAC after TAVI

Primary endpoint (Intent-to-treat) Safety analysis

Time to death, stroke, MI, systemic embolim, intracardiac or valve (Primary safety : BARC 4, 3a, 3b and 3¢)
thrombasis, VT/PE, major bleedings Indication for OAC (Stratum 1)

25% Standard of care arm 15% Hazard Ratio 0.91; 95% CI 0.52-1.60
i VKA (51)
20% " — Apixaban (S1)
15%4 Apixaban arm 10%- J,-l__,—‘ _ Apixaban (S2)
10% 4 _,H:]_“— . r,,-._:.-::::f====’--':3"'ﬂ""'ﬁﬁi‘.iplatelct (S2)
5% e
59 ] Rl No indication for OAC (Stratum 2)
Hazard Ratio 0.92; 95% C1 0.73-1.16 r Hazard Ratio 1.09: 95% Cl 0.69-1.69
0% . . . . 0% - . . . .
. 0 100 200 300 400 ) 0 100 200 300 400
No at risk No at risk
socC VKA (51) 228 196 180 170 14
Apixaban Apixaban (S1) @ZE 188 177 167

Antiplat(52) @3 479 459 441 18
Apixaban (S2) @EFE] 480 457 441 31

Collet JP, on behalf of ATLANTIS investigators, EHJ 2022; 43: 2783-2797
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Anticoagulation with or without Clopidogrel

after TAVI

. L]
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Nijenhuis VJ, on behalf of POPular-TAVI investigators, NEJM 2020; 382: 1696-707



Anticoagulant and all-cause mortality

after TAVI

IPTW-Adjusted
25 -
~ HR 0.531, 95% CI:0.294-0.961 20.6%
£ 20+ p = 0.036
=
E
£ 15-
=
3 10
i — 10.2%
S 5
=
u 1 I I I I I
0 180 360 540 720
Time Since Hospital Discharge (Days)
No. at risk:
— VKA 176 164 134 100 76
—— DOAC 227 219 182 10 77

— VKA —— DOAC

Kawashima, H on behalf of OCEAN-TAVI investigators. JACC Intv 2020; 13: 2587-97



The Complex Interplay of Long-term Mortality,

Bleeding, Early Valve Dysfunction and
Anticoagulation

Patient
Characteristics

« Gender
* NYHA Il or IV - . i1 Eibrillati Procedure
« Euroscore | Anticoagulation Amalﬁ'{b .’f".a"".’ﬂ ’ Characteristics
 Diabetes mellitus atDischarge B — s ieed 3k it Vs mes
« Chronic renal failure PSS nunaasSAMREERRAN » Non-femoral approach
« Prior surgery H « Implant depth

! » Type of bioprosthesis

« Size of bioprosthesis
@ » Prior TAVI

* Prosthetic regurgitation
1

i

Long-term
Mortality

Bioprosthetic Valve
Overichouk P on behalf of the FRENCH-TAVI registry. JACC 2019; 73:13-21

Cardioembolic Stroke

Dysfunction




Antithrombotic Options After Transcatheter Aortic Valve Implantation

! !
No indication for long-term OAC Clinical indication for long-term OAC
| ]
! ! | |
High ischemic risk and/or Low ischemic risk and/or High ischemic risk and/or Low ischemic risk and/or
low bleeding risk high bleeding risk low bleeding risk high bleeding risk
' | | |
DAPT for 1-6 months SAPT oA Ao O OAC
followed by SAPT (ASA or clopidogrel) OAC alone y monotherapy

= Subclinical or clinical leaflet thrombosis

Follow-up

New onset atrial fibrillation or novel indication for long-term OAC
Ischemic events (coronary, cerebrovascular, or peripheral)
Bleeding events (spontaneous or traumatic)

Calabro P et al. Circulation. 2021; 144: 1323-43
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