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What is HALT?: Hypoattenuating leaflet thickening
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HALT: Hypoattenuating leaflet thickening

HALT can occur in any of the bioprosthetic valve leaflets

HOPE it
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From an incidental CT finding to a new concept
| FDA approval
» 2016 ) 2019
First in human Intermediate risk l Low risk
FirSt Report @ o

CARDIOVASCULAR FLASHLIGHT
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Cusp thrombosis after aortic valve repl
by ccmputed tomngraphy and er.hn:ardlography
Gregor Pache*, Philipp Blanke, Wolfgang Zeh, and Nikolaus Jander

No symptom,

No Echo change

Just CT finding

Early hypo- at!enuated leaflet thickening

in ball tr + aortic
heart valves
£7 e NEW ENGLAND

5/ JOURNAL ¢ MEDICINE CRRINT BSUE

Possible Subclinical Leaflet Thrombosis in

Bloprosthetlc Aortic Valves
Authors: Raj B Makkar, regory Fomtana, M. D, Hasan Jilaihawi, M.D., Ta

VARC-3 definition
HALT
RLM

established
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HALT is CT finding: Can occur without symptom or
hemodynamic change

HALT is hypo-attenuating thickening of bioprosthetic leaflets on contrast CT, with meniscal
configuration that is thickest at the leaflet insertion and tapers toward the free edg

No HALT HALT HALT HALT HALT
$25% 26-50% 51-75% >75%

MPR aligned with
center of leaflet

e

<25% >25-50% >50-75% >75%

% leaflet involvement

Gl Er, Blamke ot st JACO 2090 HOPFE @H..n""'".m““'
Inerute HOSPTAL Makkar et al., JACC 2020 DISCOVERED HERE  cnmmascons ot i o s
7
HALT # RLM # clinical valve thrombosis
A spectrum, not a single entity
Hemodynamic Clinical
HALT SN HALT+RLM [ ynamic Ea :
dysfunction thrombosis
RLM: Reduced leaflet motion
Anatomical CT finding
Morphology +
Impaired leaflet function
Clinical consequence:
Symptoms and/or clinically relevant valve dysfunction
#OPE \ /H-mmﬁm'h
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What is HALT?

Thrombus?

Tissue?

Mechanical deformation?

Or some combination of these?
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What is HALT?
‘ CT appearance ’ Characteristic hypoattenuating material on the aortic side of the leaflet
Reversibility HALT / reduced leaflet motion can resolve with anticoagulation
The imaging findings strongly suggested thrombosis
HOPE O it
10
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Pathology: HALT corresponds to thrombus

110 explanted TAV, 320 leaflets, Histological findings in relation to CT imaging

- Aortic side
Q
o Aortic side o34
) Aortic side
Q
-g Free Free
- ¢ edge 2 . edge
Ventricular side Ventricular side Vertrctls®side
. Pann
u>'° Acute Thrombus Organizing Thrombus rannus
o Base (Organized Thrombus)
- Base 0 Aortic side - Aortic side
B D\ - m Aortic side =
& . o LERER,

7] - gV Freeedge | e .
= Free edge - T Base Free edge

Ventricular side . . Ventricular side

Ventricular side

1. Confirmed: HALT on CT corresponds to “Thrombus” on histology
2. “Thrombus” classified into three: Acute thrombus, Organizing thrombus, Organized thrombus (pannus)

Sato et al., Circ CV interv 2025; 18 #Op[ (7%1.‘“&%‘%
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HALT represents thrombus organization on histology

110 explanted TAV, 320 leaflets, Histological findings in relation to CT imaging

1 Acute Thrombus Organizing Thrombus Pannus

[=) Base (Orgamzed Thrombus)

° B et Aortic side

° p— i

1] “ u& £ f( g Aoricside

2 i Free edge | = .

'f Fri dg o ‘o :a.jiree edge
Ventricular side ee edge Ventricular side

Ventricular side

Duration of implant

100%

. p<0.0001
80%
60% B Acute

B Organizing

4 0

0% ® Organized
20% (pannus)

0%

<30 days 30-365days =>365 days
No. of leaflets 125 105 90 Total n=320

HALT represents a stage of thrombus formation and organlzatlon
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If HALT is thrombus...
why does it form here?

This is where biology meets mechanics.
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Run into a snag / /

ORIGINA

S3 #29 does
not expand to
B the nominal?
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Deformation occurs in all THVs
[ saPenz [ Eolut |

Design intend w

In-vivo
configuration
In real
patients’
heart
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THV Deformation is 3D phenomenon

Vertical Asymmetric
deformation leaflet

Hourglass shape expansion

In-vitro
Design intend

In-Vivo
Deformation

¢ Under™
»

‘\Expansiop
)

Foundation
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Fukui M, Cavalcante J, Bapat V. Journal of Cardiology 2024,83:351
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THV Deformation could cause HALT

Circulation
ORIGINAL RESEARC

: No HALT
Deformation g

Prostheses: |
Leaflet Thicke)

SAPIEN 3

Deformation index Neosinus volume index Asymmetric leaflet expansion
104 113 4°

[ 1] ?l‘-‘.-:
i ﬁ:c'i.t'

o
v
o
[
[
|
-
o
>
w

Eccentricity Jume index Asymmetric leaflet expansion Eccentricity Neosinus volume index  Asymmetric leaflet expansion e
0.73 34° .

.89

<9)Minneapolis
Fukui M, Bapat V, ....Cavalcante J, Sorajja P, et al. Circulation 2022;146:480 //OP[ (/ | i
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Virchow’s triad meets TAVR: HALT Framework

Stasis of blood flow Leaflet surface injury

Underexpansion & Flow Stagnation Under-/Eccentric expansion & Leaflet stress
Blood residence time (i.e. stasis) on transcatheter aortic vaive Fully Expanded

leaflets after 100%, 90%, and 80% stent expansion. Thrombosis 120° Leaflet |
-

90% Overall Expansion
120° Leaflet |

90% Overall Expansion | 90% Overall Expansion
102+ Leaflet | 90° Leaflet |

0 005 0.1 0.15 02 025 0.3 0.35 04 045 0.5 0.55 06 0.65 0.7 0.75 0.8 (s) -

Maximum In-Plane Principal Stress (kPa)

[T ] —

Hypercoagulability

Patient’s factors

Qiu D. et al. Int J Numer Method Biomed Eng 2022 Sathananthan J. et al. JACC intv =9) Minneapolis
. S E Qi
Khodaee F. et al. Interact Cardiovasc Thorac Surg 2020 DISCOVERED HERF S
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THV Deformation across other transcatheter therapy

Aortic ViV Mitral ViV

CENTRAL ILLUSTRATION ion of T Heart Valve and ics After Aortic Euroltervention
Valve-in-Val Aortic Valve

CENTRAL ILL Stent frame ion of heart vaives (THV), i.e., underexpansion and an
" n hourglass shape, is common and is influenced by the degree of oversizing.
Valve Expansion and Hemodynamics
THY deformation inddigkvi . et af. Euraitervention 2023
Favorable Unfavorable Invitw 1 mmoversize 4mmoversize
109 145
Implant
Depth
Functional Functional
portion portion
Lower Higher
@ .
Me ve 5] B=-058 . . * HAIT+
7 petioni . " 2 * HALT—
- — 5 _‘c ] 1
@ 595%-100W Loos-95% E o . 0 .
expansion POSt-BAV / P expansion 5 o s .
or BVF = E : ° g
Larger Smaller £ ] = . .
EOA ¥ vow EOA Z s g . Y . “u
SHV T [t
; " 1. - .
SHV sewing ring Stent SHV sewing ring . »
licluB W W b b b & W h & W ik
Owersizing (mm) THV deformation index
Fukui M, et al. J Am Coll Cardiol Intv. 2023;16(5):515-526. Fukui M, et al. Eurointervention 2023
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THV Deformation could increase Mortality

CENTRAL ILLUSTRATION: Bicuspid Aortic Stenosis TAVR Underexpansion,
Eccentricity, and Outcomes

229 Bicuspid aortic valve patients undergoing TAVR
oo QB Cowzo=0 PR cowoin-5 |

©

No underexpansion or Underexpansion or Both underexpansion All-Cause Mortality All-Cause Mortality, HFH,
eccentricity of THV eccentricity of THV  and eccentricity of THV or Stroke

Group 1 Group 2 Group 3 Group 1 Group 2 Group 3

100 Overall log rank P = 0.001 100 Overall log rank P = 0.001
~ 80 Compared to group 1, ~ 80 Compared to group 1,
5 Group 3, P < 0.001 § Group 3, P <0.001
g 60 Group 2, P = 0.032 8 60 Group 2, P = 0.80
§ 40 3
I &

E = 40
Less to More Deformation 20 _ 2or_[‘-F_,—'_';

The greater the deformation, the greater risk of SVD [rameeare

Vi
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Nagasaka T, Makkar R, et al. JACC CV interv 2024;17: 2023
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ACURATE neo2 IDE Trial:
Underexpansion Increased 1-year Death or Stroke

CENTRAL ILLUSTRATION: ACURATE neo2 Valve Frame Underexpansion and
Clinical Outcomes

B Death or Stroke
Parallel Commissure Posts Indicate Angulated (Non-Parallel) Commissure Posts Indicate 30% -
2 BIOVMY B Yol 30 Uas B et Katve ~— Under-Expanded ACURATE neo2
@ - =+ Expanded ACURATE neo2
g
£ 20%
£
w
H
% 10%
E
3
o
D% - T T T T T
0 30 90 180 270 365
Days Since Procedure
No. at risk
— 135134 133 126 123 14
- 489482 479 467 459 433

Makkar R, et al. JACC 2025;86: 225 ”0 P£‘ @m
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Increased interest in THV optimization

STATE-OF-THE-ART REVIEW
Procedural Strategies for m
Optimal Transcatheter Aortic s

Valve Replacement
An International Position Statement

Annette Maznyczka, MD, P, Thomas Pilgrim, MD, MSc,” David Hildick-Smith, MD," Antonio Mangieri, MD,"
Azeem Latib, MD,* Mohamed Abdel-Wahab, MD, Mohamad Alkhouli, MD, John G. Webb, MD,’

Michael J. Reardon, MD,' Howard C. Herrmann, MD, Daniel J. Blackman, MD," Luis Nombela-Franco, MD,'

Tanja K. Rudolph, MD," Joanna J. Wykrzykowska, MD, PuD," Marco Barbanti, MD,” Michael Joner, MD,

Philippe Généreux, MD," Kristoffer Russell, MD, PuD, Christophe Saint-Etienne, MD," Mariama Akodad, MD, PrD.’
Yusuke Kobari, MD, PuD," David Meier, MD,” Nicolas Van Mieghem, MD, Pu," Toby Rogers, MD,

Susheel Kodali, MD,” Yohei Ohno, MD,” Domenico Angellotti, MD,"* Bernard Prendergast, MD,* Danny Dvir, MD,"
Darren Mylotte, MD, Pub,* Didier Tchétché, MD, ™ Nicolo Piazza, MD, Pub, ™ Ole De Backer, MD, Pub""

CENTRAL ILLUSTRATION Optimizing TAVR Outcomes

TAVR CODE Framework (Coaxiality, Orientation, Depth, and Expansion), and Procedural Strategies

Practical Steps to Optimize : Intraprocedural Fluoroscopic Evaluation
TAVR Implants : of Optimal Index TAVR
H ;

Lesion ng B ical implant Alignment of native
depth beween non (right) commissures and THV
tot Tesded ¥ system and left coronary cusps commissures
and/or wire manipulation
Modification of leaflet

calcification Optimal fluoroscopic views
defined by CT

7
[ TAWR
Procedure
Optimization /
;/‘

—
Postdilatation Imaging for :
1f Needed THV Expansion :
Fluoroscopy h
LParavalvular AR (2 orthogonal views) :
A Transprosthetic gradient oS H me_"! !’F’ﬂ“;il“" THV implant depth
o : relative to nominal in relation to
TOE ) dimensions. native annulus
. J '\

Maznyezka A, et al. JACC Cardiovasc Interv. 2026;19(13):1713-1734.

23

What do we know now?

CT finding HALT can occur without obvious hemodynamic dysfunction

Thrombotic

substrate

Pathology supports thrombus formation and organization

Frame deformation, leaflet asymmetry, and neosinus geometry
are associated with HALT

But does HALT matter clinically?

HOPE O tiigtin
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From “What is HALT?”

to

“What does HALT mean for our patients?”

/s{)OE/EDé‘ \ } ﬂ'"':‘t’?"“"-'i’ute
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HALT Following TAVR: Reassessing HALT’s
Clinical Impact Through the MHIF Experience

Maroun Chedid, MD
MHIF Grand Rounds
10/5/2026

#0 p[ \ Minneapolls

P ——

27

I. Epidemiology of HALT following TAVR

(e}

Hypoattenuation leaflet thickening (HALT) is common following TAVR
o Incidence 12-40%
o RESOLVE/SAVORY Registries: more common after TAVR than SAVR (13% vs 4%)

o 24% to 30.9% at one year (PARTNER 3, EVOLUT Low Risk)

HOPE O tiigtin
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Il. Clinical Impact of HALT

1. Hemodynamic effects
o HALT did not significantly affect mean gradients or LVEF at 6 months'’

and at 1 year? (including patients with 1 year all cause mortality)

o Findings consistent across multiple registries/cohorts, including BAV?3

status after aortic valve BMJ Heart, 2023

1. Jang et al. Impact of leaflet on valve

2. Fukui et al. Circulation. 2022;146:480-493.
3.Qiao et al. Incidence, Predictors, and Outcomes of Subclinical Valve Thrombosis After TAVR in Bicuspid Aortic Valve Stenosis. AJC 2026

L -

DISCOVERED HERE Crmating  muri e hart e o Sasase
29
ll. Clinical Impact of HALT
0.6 -
2. Bioprosthetic Valve Deterioration (BVD)
Mortality
. . > — — |
o Strong data linking HALT to BVD' go4 reo7s8 08
8
o Risk factors included higher age, BMI, and g
small valve size < 23 mm?2 o2 . SVD
P<0.001 | P<0.001
L N S B S
Time Since Procedure (Years)
No. at risk:
No HALT 689 617 552 461 310 189
HALT 15 101 91 74 42 15
- === NoHALT 689 449 435 378 242 154
= === HALT 1s 76 70 60 29 13
1Hein M, et al. J Am Coll Cardiol Intv. 2022;15(11):1113-1122.
SVD 9.4% vs 1.5% Adjusted HR 6.10
(95% CI 2.59-14.29), P < 0.001
2. Jang et al. Impact of leaflet is on valve ic status after aortic valve BMJ Heart, 2023}
OPF (" e e oNute
Foundation”
DISCOVERED HERE [ rp——
30

15 of 27



MHIF Cardiovascular Grand Rounds
October 5, 2026

MHI early BVD study: cohort and endpoint

Retrospective cohort, December 2013—-March 2022

VARC-3 stage 2 or 3 hemodynamic valve deterioration within 5 years of TAVR
Controls required at least 3 years of follow-up

Study population Patients

TAVR procedures screened 1,291
Patients meeting follow-up / BVD criteria 306
Early BVD within 5 years (median time to BVD = 1.5 years) 44
No early BVD 262

Chedid, Bapat, Gossl et al. Early Bioprosthetic Valve Deterioration Within 5 Years Following TAVR.CJCA.9/2025

-

DISCOVERED HERE B LT reep—.
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MHI early BVD study: HALT and anticoagulation

HALT prevalence by BVD status Early BVD by baseline anticoagulation
P <0.001 P <0.001
40% 30.0%
30%
30% 2 20.6%
20.0%
20%
10.0%
10% 5% 4.3%
006 I oo N
Early BVD No early BVD OAC No OAC

HALT occurred in 4.3% of patients on AC and 11.1% not on AC, p=0.6

Heart Institute

DISCOVERED HERE Crmating o _a—unnunnwﬁu
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Unadjusted comparisons between early BVD and no early BVD

MHI early BVD study: associated characteristics

Characteristic Early BVD No early BVD P

Female sex 59% 43% 0.044

NYHA class III-1V 50% 33% 0.031

BMI >30 kg/m?2 45% 29% 0.034

Valve size 20-23 mm 25/44 64/262 <0.001

Balloon-expandable valve 84% 69% 0.038
\@4

33

Cumulative hazard of heart failure exacerbation

078 p=0.0041

Cumulative hazard

0 1 2 3 i 5
Time

Number at risk
42 29 15 10 8 1

No BVDBVF { 246 230 227 206 123 21
[ 1 2 3 4 5

Time

Re-intervention: 11.0 vs 0.8%, p<0.001

MHI early BVD study: outcomes

Cumulative hazard

Cumulative hazard of death

=0.022

No BVD/BVF

Earlier HF admission following TAVR: 1.1 yr vs 4.8 years, p<0.001

No difference in terms of MI, stroke, and infective endocarditis

2 3 i 5
Time

Number at risk
31 16 " 8 2
241 238 222 151 48
% 2 3 4
Time
(:’ Minneapolis
Heart Institute
Foundation
DISCOVERED HERE  Crutng o st it set s voscur dassss
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Il. Clinical Impact of HALT: Mortality
638 patients with 30-day CT 79 with HALT = Median follow-up 2.2 years

— HALT+ — HALT-
100 p <0001

87
I |

3-Month
Warfarin Use

p <0001

74
I |

P <0.001

p<0.001

Survival probability
8

p=0.021

Percentage of patients
on anticcagulation (%)
a

p=0.089

%

] 05 TS
Years post-CT

Number at risk

73
I |

50
I |

6-Month 1-Year

2
M I

558 528 500 429 319 259 Baseline T-Month

HATe 79 7 65 55 39 31 0

Adjusted HR 1.83 (95% CI 1.13-2.97), P = 0.014 Proportion of patients receiving warfarin during the first year
after transcatheter aortic valve replacement (TAVR) according to
hypoattenuating leaflet thickening (HALT) status

Garcia, Fukui, Dworak, Gossl et al. Circ Cardiovasc Interv. 2022;15:e011480.

PE e
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Il. Clinical Impact of HALT: Mortality \ o

g ~—h - HALT
= o o Noa-HALT
£ HR=1.58 95%Cl (0.77-3.21) i 3

b S —

] LN

4 P=0.35

: 1. ~

= .

8w i gy N

= - T,

H i s

s ] -

5 .

£ o

S

€

2

5 0 O o 0 o 0 “ 0 . " 0o
8 B cavse Mactalty P

= 10 — rorar

S

5 —

I Iwata J, Hayashida K, Arita R, et al. Interventions. 2025.
S os )

13

£

5 N e

- o

ATLANTIS 4D-CTMontalescot et al. JACC Cardiovasc Interv. 2022

Nowrk  MewaT @9 &7 1 @ 0 1w
war o ous o » 2 15

HALT = hypoattenuated leaflet thickening.

Hein M, Schoechlin S, Schulz U, et al, JACC. Cardiovascular Interventions. 2022.

HOPE O tiigtin
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lll. Insights on HALT Treatment

o Prevention vs treatment of established HALT
o Risk and benefits of anticoagulation

o Benefit of anticoagulation beyond imaging resolution (hard outcomes:
death, BVD, stroke...)

DISCOVERED HERE

37

GALLILEO CT: imaging and clinical outcomes

Early Rivaroxaban strategy vs dual antiplatelet (DAPT) strategy after TAVR

Reduced Leaflet Motion and Leaflet Thickening, | ion-to-Treat Anal;

& Y

Reduced Leaflet Motion of Grade =3 Leaflet Thickening
40 40

324

30 30

20 20

10 - Endpoint Rivaroxaban vs AP

Patients (%)

10

" " 0 . - Death / thromboembolism | HR 1.35 (95% CI 1.01-1.81)
Rivaroxaban Antiplatelet Rivaroxaban Antiplatelet
Major Bleeding HR 1.50 (95% Cl 0.95-2.37)
All-cause death HR 1.69 (95% CI 1.13-2.53)

0PE

DISCOVERED HERE
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ATLANTIS 4D CT: apixaban vs anti-platelet and CT-detected thrombosis

762 patients with complete CT at approximately 3 months

35 4 30
30 29 25 2
*with another indication for AC
25 -
20
ES
20 15
>
E a7 16 15
s 15 14
g 10 10 .
o o10 9 8 9 6
5 4 4,
5
; 8 [
s ' ' ! ! Thrombus  RLM 3-4 or HALT 3-4 HALT 3-4 RLM 3-4
Thrombus RLM 3-4 or HALT 3-4 HALT 3-4 RLM 3-4
M Standard-of-Care M Apixaban H Standard-of-Care M Apixaban
n=283 n=275 n=109 n=95

Grade 3—-4 HALT or reduced leaflet motion:
Vs Anti-platelets: OR 0.51 (95% CI 0.30-0.86)

No significant reduction versus VKA in patients with another indication for AC
Montalescot et al. JACC Cardiovasc Interv. 2022

\/umlm
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ACASA-TAVI: DOAC vs SAPT for 1 year

Figure 2. Bar Graphs and Dot-and-Whisker Plot of Occurrence of Primary End Points

[&] patients thickening  [8] leaflet thickening grade
Risk ratio, 0.55 (95% €1, 0.37-0.82); P=.004
404 =

i él |:| I Il:z

Patients with hypoattenuated

leaflet thickening, No.

ASA NOAC ASA NOAC  ASA NOAC  ASA NOAC  ASA NOAC
o L 1 1L ]
Group. 1 7 3 4
Grade
[€] Estimate of treatment effiect on safety
Risk difference, % Favors | Favors| { P value for
(95%C) NOAC ASA noninferiority
-33(-9.5102.8) [ . 1 <001
1s 10 5 [] 5 10

Risk difference, % (95% C1)

Dodgson et al. JAMA. 2026

PE QB
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NOTION-4: 3 mo DOAC followed by SAPT vs SAPT

352 patients with TAVR

Alluvial Plots Showing the Incidence Rate of THVs With HALT at 3 and 12 Months Across Both Treatment Arms Alluvial Plots Showing the Incidence Rate of Varying Degrees of HALT at 3 and 12 Months Across Both Groups
SAPT DOAC-3:
SAPT DOAC-3m m
— —
= | G2 68% _
g g
3 88% 2
g g
i ®
I = ..
< B =% 6%
12% /
32% 32% / P/ 7% - 12%
12% — - o
Z s o, o~ R
b
T T T T : - .
3 Months 12 Months 3 Months 12 Months 3 Months 12 Months 3 Months 12 Months.
No. of Patients. No. of Patients
148 148 139 139 148 148 139 139
B NOHALT W HALT HALT W No = <25% M 25-50% M 50-75% M >75%

Jorgensen et al. JACC. 2026

DISCOVERED HERE
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Treatment of established leaflet thrombosis

RESOLVE / SAVORY: repeat CT after detection of leaflet thrombosis

Management CT outcome

Anticoagulation Resolution in 36/36

No anticoagulation Persistent thrombosis in 20/22

Warfarin for 3—-6 months
Observational

Chakravarty et al. Lancet. 2017;389:2383-2392. Garcia et al. Circ Cardiovasc Interv. 2022;15:011480.

0P Ems

DISCOVERED HERE
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Treatment of established leaflet thrombosis

Warfarin vs DOAC

Management CT outcome

Warfarin Resolution in 15/16 (94%)

DOAC Resolution in 26/30 (87%)

Non-randomized, underpowered.

Petrescu | et al. JACC 2020

DISCOVERED HERE Crmatong 3 mess ot hant et voscitnr Sasass
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Current treatment recommendations

Presentation Management

Incidental HALT, normal gradients Individualized decision

HALT + restricted motion Consider OAC until resolution. OAC > S/DAPT

Elevated gradients Class IIa, level B

AC Agent Warfarin and DOAC “equally effective” based on
observational/registry/review data

Clinically relevant valve thrombosis VKA as first-line therapy

Duration of anticoagulation Imaging response, bleeding risk

and other indications

Routine anticoagulation for all post-TAVR patients without HALT is not supported: better imaging

outcomes vs potential worse clinical adverse events
2025 ESC/EACTS Guidelines.
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lll. HALT Treatment-MHI Experience
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MHI management analysis: study design

Retrospective study, January 2016—December 2024

Population Patients

TAVR cohort 1,311
CT-confirmed HALT 177
Complete resolution 96 (54.2%)
Persistent HALT 81 (45.8%)

Primary endpoint: complete HALT resolution on follow-up CT
Secondary endpoint: effect of AC duration on HALT resolution

HOPE st
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MHI management analysis: cohort characteristics

Median age 82 years  67% balloon-expandable valves  92% third generation

Prior stroke 4.2% 14% 0.025
Atrial fibrillation / flutter 24% 40% 0.026
Multivalvular disease 25% 49% <0.001
Heart failure 55% 69% 0.058

Persistent HALT occurred in patients with greater comorbidity

et
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MHI management analysis: anticoagulation
Warfarin preferred 142 anticoagulated 35 without anticoagulation
Complete HALT resolution
80.0%
59.9%
60.0%
40.0% 31.4%
20.0%
0.0%
Anticoagulation No anticoagulation
HR 2.27 (95% Cl 1.21-4.26), P = 0.007
HOPE iz
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Grade 1-2:n=156 Grade 3—4:n =21

Complete HALT resolution
80.0%

60.0% 57.10/0

40.0%

20.0%

0.0%

Grade 1-2
Grade 3-4 vs 1-2: HR 0.49 (0.25-0.97), P = 0.042
Motion impairment: 48% vs 15%, P = 0.001

MHI management analysis: baseline HALT severity

33.3%

Grade 3-4

P[ \ umumm
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Outcome: HALT Resolution
A
0.6
8
8
B 04
=
s
&
3
3 0.2
§ HR 0.49, 95% CI (0.25-0.97)|
Log Rank P=0.042
0.
0 20 40 60 80
Months
~Grades 1and 2 — Grades 3 and 4
Grade 1 and 2
AtRisk 156 37 27 12 8
Events 0 88 88 89 89
Grade 3 and 4
AtRisk 21 1" ¥ 4 1
Events 0 6 6 7 g 7
c
0.6
8
8
B3
g 0.4
°
E
B
E 0.24
5 HR 1.33, 95% Cl (0.85-2.06)
Log Rank P=0.20
0.
0 20 40 60 80
Months
~ Balloon expandable ~— Self expandable
Edwards
AtRisk 118 28 21 9 6
Events 0 67 67 68 68
Medtronic
AtRisk 59 20 13 7 3
Events 0 27 27 28 28

]

0.6:
0.4

Cumulative Incidence

0.2 !
0.0

HR 2.27, 95% CI (1.21-4.26)

Log Rank P=0.007

0 70 70 50 80
Months
—No Anticoagulation — Anticoagulation
NoAC
AtRisk 35 14 12 5 4
Events 0 1" 1 1 11
On AC (any duration)
AtRisk 142 34 22 1 5
Events 0 83 83 85 85
D
061
8
g
3 0
g o
®
2
k]
2 02|
3 HR 0.43, 95% CI (0.04-1.23)|
Log Rank P=0.069
o
0 20 70 ) £
Months
—New Generation — Old Generations
New Gen (3)
AtRisk 162 38 25 9 6
Events 0 % % 91 91
0Old Gen (1 0r 2)
AtRisk 15 10 9 7 3
Events 0 4 4 5 5
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Outcome: HALT Resolution based on overall anticoagulation duration

g 075
c
[}
b
o
£ 0.50-
o
3
3
2
g 0.25 :
3 |
o 1 p<0.001
0.00: i
0 20 40 60 80
Months
= 0-3 Months — 6-12 Months — Indefinite
— 3-6 Months — >12 Months — No AC
At Risk
0-3 Months 40 0 0 0 0
3-6 Months 16 2 1 0 0
6-12 Months 13 4 2 1 1
>12Months 11 4 2 0 0
Indefinite 62 24 17 10 4
NoAC 35 14 12 5 4
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Outcome: HALT Resolution based on anticoagulation

Grades 1-2
A
g 0.75] [
g
=
2 os0f
°
e
=
2 0.251
3
[¢] p<0.001
0.00{ &
0 20 40 60 80
Months
== 0-3 Months = 6-12 Months ~ Indefinite
= 3-6 Months — >12 Months No AC
At Risk
0-3 Months 38 0 0 0 0
3-6 Months 15 2 1 0 0
6-12 Months 12 3 2 1 1
>12 Months 10 3 2 0 0
Indefinite 49 16 " 6 3
NoAC 32 13 " 5 4

duration and disease grade

. Grades 3-4
0.5
8 o4
5]
2
‘_C’ 0.3;
°
2
£ o2
F]
E
3 01 HR Y
0.22, 95% Cl (0.04-1.23)
Log Rank P=0.069
0.01 T
[ 20 40 60 80
Months
At Risk == Indefinite — Other AC duration
Indefinite 13 8 6 4 1
Other duration 8 3 1 0 0

PE
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MHI management analysis: valve outcomes

Resolved HALT: n =96  Persistent HALT: n = 81

P =0.021 P =0.042
20.0%

17.0%

15.0%

10.0%

4.9%
5.0%
0.0%
BVD / valve failure Valve reintervention
B Resolved HALT m Persistent HALT
Persistent HALT was associated with adverse valve outcomes
18
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