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Guidelines limited for TAVR  (C5) Cedars Sinai

Smidt Heart Institute

2020 ACC/AHA Guideline for the Management of Patients With Valvular Heart Disease

Recommendations for Timing of Intervention for Chronic AR

7. In patients with isolated severe AR who have
indications for SAVR and are candidates for
surgery, TAVI should not be performed.??3?

Referenced studies that support the recommendations are

summarized in

In symplomatic patents with severe AR (Stage
D), aortic valve surgery s indicated regardiess
of LV systolic function.'

2. In asymptomatic patients with chronic severe
AR and LV systolic dysfunction (LVEF <55%)
(S1age C2), aortic valve surgery is indicated
if no other cause for systolic dystunction is
identified.***"

3. In patients with severe AR (Stage C oc D)
who are undergoing cardiac surgery for other

indeaions,aorc vahe sugery s indcated “TAVI is rarely feasible, and then only in carefully

4. In asymptomatic patients with severe AR and
normal LV systolic function (LVEF >55%). acrtx I . .
e sty et when e ted patients with AR and HF who h
Ceverey eniarged (VESD >50 mum ot indexed seélected patients witn severe an O have a
LVESD >25 mmviny’) (Stage C2). """ 1vae

o et it et AR 512008 prohibitive surgical risk and in whom valvular

are undergoing Cardiac or 3Nk surgery
foe other indications, aoetic valve surgety is

essonabi calcification and annular size are appropriate for a

6. In asymptomatic patients with severe AR
and normal LV systolic function at rest (LVEE V4
SUhedninatle transcatheter approach.
valve surgery may be considered when there
1 3 progressive dechne in LVEF on at least 3
serial studses to the low-normal range (LVEF
55% to 80%) or a progressive increase in
LV dilation into the severe range {LV end-
diastolic dimension [LVEDD)
>65 mm) .

wr

7. In patents with solated severe AR who have
indications for SAVR and are candidates for
surgery, TAVI should not be performed =




TAVI for Pure Severe Native AR  €3) Cedars Sinai
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Challenges in Treatment of Pure AR G5 Cedars Sinai

Smidt Heart Institute
Insufficient
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Anchoring Mechanisms € &edars Sinai

Annulus + Aorta

Leaflets + Annulus
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A total of 331 patients undergoing TAVR for pure native aortic insufficiency at 40 centers from Europe, North

America and Asia-Pacific were included from the International multicenter registry
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Transcatheter Aortic Valve Replacement

@@ Cedars Sinai
in Pure Native Aortic Valve Regurgitation

Smidt Heart Institute

A total of 331 patients undergoing TAVR for pure native aortic insufficiency at 40 centers from Europe, North
America and Asia-Pacific were included from the International multicenter registry

Outcomes According to Devices Mortality and Post-Procedural Aortic Regurgitation
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Implantation Regurgitation Device Success Mortality AR = moderate 29 14 10
——— Post-Procedural AR > Moderate —— Post-Procedural AR < Mild
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Aortic Regurgitation:

CA Cedars Sinai
Self-Expanding valve (x1) C@

Smidt Heart Institute

74-year-old male

CLINICAL PRESENTATION RISK SCORES

- Shortness of breath on - STS: 7.8%
exertion

CO-MORBIDITIES TTE

- Surgical mitral valve - EF: 50%

replacement (2017) _ Severe Aortic

- Surgical tricuspid valve Regurgitation
repair (2017)

- Pacemaker insertion




Aortic Regurgitation:

CA\ Cedars Sinai
Self-Expanding valve (x1) C@

Smidt Heart Institute
74-year-old male
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Aortic Regurgitation:
Self-Expanding valve (x1)

@@ Cedars Sinai
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74-year-old male

AORTA DIAMETER 33.8 ANNULUS 616m2

£

34mm t
Evolut R

A. Inflow Diameter
B. Waist Diameter
C. Outflow Diameter

D. Frame height

A

MANAGEMENT FOLLOW-UP

- Treated with TAVR (34mm EVOLUT R) - TTE: No PVL on discharge
- Discharged home on Day 1 - Awaiting 30-day follow-up

.
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Aortic Regurgitation: C
Self-Expanding valve (x1) 2

74-year-old male

AORTA DIAMETER 33.8

MANAGEMENT FOLLOW-UP
- Treated with TAVR (34mm EVOLUT R) - TTE: No PVL on discharge

- Discharged home on Day 1



Aortic Regurgitation LVAD Case

74-year-old male

CLINICAL PRESENTATION RISK SCORES

- Cardiogenic shock - STS:9.1%
requiring inotrope
support

CO-MORBIDITIES TTE

- DCM (EF 20%) - EF: 20%

- HeartMate 3 LVAD - Severe Aortic

- ICD implanted Regurgitation

5000 RPHM

S

Cedars Sinai

Smidt Heart Institute
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LVAD Case: S
Self-expanding, backup BE S

74-year-old male

Phase: 30.0% Phase: 30.0% Phase: 30.0%

<

Distance: 0.0 mngg

Phase: 30.0% Bhiase: 30.0% Phase: 30.0%
‘ Calclum: 0.0 mm? o

t 9




LVAD Case:
Self-expanding, backup BE

74-year-old male

@@ Cedars Sinai

Smidt Heart Institute

29 mm Evolut Pro Valve pulled into LVOT by LVAD
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LVAD Case:
Self-expanding, backup BE

74-year-old male

@3 Cedars Sinai

Smidt Heart Institute

Transcatheter Aortic Valve Implantation:
R

' . - 26mm Sapien 3 deployed within previous prosthesis
- 3cc additional to nominal volume

‘

Outcome:
- Off inotrope support and discharged home
- Mild PVL on discharge

5000 RPM




57-year-old male s/p David procedure 4 yearsago (€5, Cedars Sinai
Severe Aortic Regu rgitation Smidt Heart Institute

Past medical history

« Type A aortic dissection and severe Al s/p David
procedure and 28 Valsalva graft

« Type B aortic dissection s/p TEVAR using a Gore CT su rgeOn

thoracic branch device determined SAVR to
* Right carotid to left carotid artery bypass

be extremely difficult
and risky

 Left carotid artery to left subclavian artery bypass

« Chronic Kidney Disease
 NYHA Class Ill symptoms



57-year-old male s/p David procedure 4 years ago Cp) Cedars Sinai
Severe Aort|c Regu rg|tat|0n Smidt Heart Institute

Severe Al

TISO7 MI04 TISO.7 MI04




CT Analysis Cedars Sinai

Smidt Heart Institute

Annulus LVOT No AV Calcium
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TAVR with 29mm Sapien 3 via ©5) Cedars Sinai
Transfemoral Approach

Smidt Heart Institute




Final Result — No central or PVL Cedars Sinai

Smidt Heart Institute

Pre-TAVR Post-TAVR

TISO.7 MI04
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Follow-up with stable gradients and no central or PVL Cedars Sina

Smidt Heart Institute

Post-procedure 1-month
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The Trilogy™ Heart Valve System

Porcine
Pericardial
Tissue

Large Open
Cell Design Nitinol
Frame

Patented
Locator
Technology

Sealing .
Ring

Three Locators Under Fluoroscopy

Investigational Use Only — Not for Sale
US: CAUTION - Investigational Device. Limited by Federal (or United States) law to investigational use.

39



JenaValve Trilogy™ Frame Design with
Locator Technology

A Unique Design for Securing and Sealing Valve in Native Anatomy

Aligns THV with Native Cusps
Locators “Clip” onto Native Leaflets Forming a Natural Seal
and Stable Securement

Large-Open Cells Provides Access to Low Coronaries
24 Diamond-Shaped Cells Provide Annular Conformability
and Sealing

27-31F Opening




3 sizes

T e e sem

27 mm 28.5 mm 31T mm

Annular Perimeter Range 66-74 mm Annular Perimeter Range 71-79 mm Annular Perimeter Range 76-85 mm

Annular Diameter Range 21.0-23.6 mm | Annular Diameter Range 22.6-25.2 mm Annular Diameter Range 24.2-27.0 mm

Considerations for patients in between sizes: stenotic vs. calcific, LVOT flaring

All dimensions are nominal and have been rounded (reference TS-0197.B) 41
Perimeters derived from annular measurements
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Case Example




83 y/o female with severe AR due to LVAD

@D Cedars Sinai

Smidt Heart Institute

* 3 prior sternotomies
* Ischemic Cardiomyopathy, underwent Heartmate Il LVAD in 2016

Plan for TAVR with
compassionate use of
JenaValve Trilogy System

Annulus suitable for 25mm JenaValve




Successful TAVR performed with a 25mm Jena valve

Final result: No significant AR

8400 RPHM
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80 y/o male with severe AR © ik
* Ascending aortic aneurysm repair with endograft (2012)

* Aortic valve repair (2012)
* Descending and abdominal aortic aneurysm repair with Dacron graft (2020)

Plan for TAVR with the
JenaValve Trilogy System




. . Cedars Sinai
No aortic valve calcium C9)

Smidt Heart Institute

Annulus area 584mm?2 LVOT area 700mm?2

Arealderived @273 mm Area derived @: 2959Imm
Perimeter dewved O 27655 mm Perimeter derived. O S05imm
Area: 584. 8 I Area: 700.3 jim:

Perimeter: > Perimeter: 95 S{iiya

Thoracic aortic endograft
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Successful TAVR performed with a 27mm Jena valve

Final result: No significant AR

@@ Cedars Sinai

Smidt Heart Institute



ALIGN AR Study Design

Trilogy THV Implantation

Clinical Evaluation, Echocardiography, Functional and QoL Assessment at

30 Days, 6 Months, 1 Year and Annually up to 5 Years

l

End

30 Day Primary Safety

noint

l

% CRF’

TCT

1 Year Primary Efficacy

End

noint

a -
» <
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CRF

TCT

Trilogy THV System for Aortic Regurgitation

27-31 French

Porcine
Open Cell Pericardial
Tissue Available in 3
NS sizes with a
Itinol Frame perimeter range
Locator from 66-90mm
Flared
Sealing Skirt

@ Lp
&/& Controller
" (Advance and Rotate Valve)

Preshaped

Sheath

Catheter
Deflector




Study Organization

Investigator

Institution

Study Chair

Martin Leon, MD

Columbia University Medical Center

National Principal Investigators

Vinod Thourani, MD

Piedmont Heart Institute

Torsten Vahl, MD

Columbia University Medical Center

Executive Steering Committee

Martin Leon, MD

Columbia University Medical Center

Raj Makkar, MD

Cedars Sinai Medical Center

Vinod Thourani, MD

Piedmont Heart Institute

Torsten Vahl, MD

Columbia University Medical Center

Stephan Baldus, MD

Heart Center Koln

Hendrik Treede, MD

University Heart and Vascular Center Mainz

CT Core Laboratory

Omar Khalique, MD

Cardiovascular Research Foundation

Echocardiography Core Laboratory

Nadira Hamid, MD

Cardiovascular Research Foundation

DSMB/CEC Chairperson

CRF’

TCT

W. Douglas Weaver, MD

Henry Ford Health System
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Key Inclusion and Exclusion Criteria

Inclusion

* Adult patients with moderate to severe or severe (Grade =23) AR assessed
according to ASE criteria

* NYHA Class Il or greater symptoms
* High-risk for SAVR defined by the Heart Team

Exclusion

* Congenital unicuspid or bicuspid aortic valve
* Aortic root diameter >5.0 cm

* Previous prosthetic aortic valve

* Mitral regurgitation >moderate

* CAD requiring revascularization

CRF THE
TCT M AR TRIAL




Primary Endpoints

* The primary safety endpoint was a composite at 30 days
based on VARC-2 definitions

* All-cause mortality, any stroke, major vascular complication, life
threatening or major bleeding, new pacemaker, acute kidney injury,
valve dysfunction and surgery or intervention related to the device

* The primary efficacy endpoint was all-cause mortality at
12 months

CRF THE
TCT NM



Primary Safety Endpoint: Performance
Goal Derivation

Performance Goal derived from contemporary high-risk AS TAVR
trials reporting VARC-2 composite endpoints*
(REPRISE IlIl, PORTICO IDE, SOLVE TAVR, n=1108)

|

Weighted Safety Composite Endpoint = 30.0%
Performance Goal Margin = 1.35

Performance Goal for 30-Day Composite Safety Endpoint = 40.5%

adice THE
TCT *Only the FDA or CE approved device cohorts were included in weighted composite endpoint derivation M

(investigational device cohorts excluded) AR TRIAL



Primary Efficacy Endpoint: Performance
Goal Derivation

Performance Goal for efficacy derived as a weighted average of 1-year
mortality with conservative management according to NYHA Class

Class I/l Class lll/IV Weighted Average

19.1% x 30% 4+  347%x70% = — 30.0%

Literature for conservative treatment of SSAR is limited,
so weighted average reduced from 30% by 5%

Performance Goal for 1-Year Primary Efficacy Endpoint = 25.0%

-CRF’

Turk et al. Ann Thorac Surg. 2010;89:731-7. T|_ E
TCT Sampat et al. J Am Coll Cardiol.2009;54:452-7.
Fiedler et al. Heart. 2018;104:835-40. fﬂxﬁ I:Hx"j\L

Kamath et al. Circulation.2009;120:5134-8.




CRF

TCT

Study Methodology

The primary safety and efficacy endpoints are compared for
noninferiority against the prespecified performance goals using the
one tailed z-test with an a = 0.025

Each patient reviewed (including imaging studies) and accepted by
multi-disciplinary Heart Team AND unanimous vote of case review
board

Core lab review of all cardiac imaging

100% CEC adjudication of all major events using applicable VARC-2
definitions

5-year clinical and echocardiography follow-up planned in all patients

MM
AR TRIAL



“CRF’

TCT

Patients Screened
(n=379)

.| Patients Ineligible
(n=199)

Patients Enrolled (n=180)

Trilogy THV Successfully

Screening and Patient Disposition (As Treated)

Implanted (n=177)

| Commercial TAVR implant (n=2)

Converted to SAVR (n=1)

—
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Baseline Patient Characteristics

Demographics and Co-Morbidities

Vascular & Other Co-Morbidities

Age (years) 75.5+10.8 Atrial Fibrillation 40.6%
Female 47.2% Pulmonary Hypertension 25.6%
BMI — kg/m? 25.3+6.1 Prior Permanent Pacemaker 16.1%
STS Score 4.1+34 Left Bundle Branch Block 5.6%
NYHA Class Ill or IV 67.2% Right Bundle Branch Block 10.6%
Hypertension 82.8% Prior CABG 11.1%
Diabetes 14.5% Prior PCI 20.6%
Renal Insufficiency 32.2% Prior CVA 10.6%
Frailty 33.9% Carotid Disease 10.0%
Prior Endocarditis 11.7% Peripheral Arterial Disease 17.8%

CRF

TCT

NA
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Baseline Patient Characteristics

Demographics and Co-Morbidities

Vascular & Other Co-Morbidities

(Age (vears) 755+10.8 || Atrial Fibrillation 40.6%
tFemaIe 47.2% J Pulmonary Hypertension 25.6%
BMI — kg/m? 25.3+6.1 Prior Permanent Pacemaker 16.1%
(STS Score 41+34 W Left Bundle Branch Block 5.6%
LNYHA Class lll or IV 67.2% J Right Bundle Branch Block 10.6%
Hypertension 82.8% Prior CABG 11.1%
Diabetes 14.5% Prior PCI 20.6%
Renal Insufficiency 32.2% Prior CVA 10.6%
: Frailty 33.9% Carotid Disease 10.0%
Prior Endocarditis 11.7% Peripheral Arterial Disease 17.8%

CRF

TCT
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ALIGN AR Patient Population

* 77 patients (42.7%) 80+ years with average STS 4.3%
* 36 patients (20.0%) 85+ years with average STS 4.6%

e 33.9% Classified as Frall

* 116 patients (64.4%) with 1+ Frailty measure (6MWT, Grip, Katz, BMI
<20)

* 44 patients (24.4%) with 2+ Frailty measures
* 89 if include Hgb below threshold (49.4%)

CRF THE



CRF

Baseline Imaging Characteristics

%(n) or
mean + SD mean £ SD
AR Severity Regurgitant Volume (ml) 55.5+17.2

Severe 64.4% (116)

Moderate to Severe 31.7% (57) |LVESD (mm) 39.6 £ 10.2

Moderate 2.8% (5)

Not Evaluable 1.1% (2) | LVESV (ml) 70.6 + 38.9
Vena Contracta Width 0.7+/-0.1 |LVEF (% £ SD) 53.8+114
Prominent Holodiastolic Flow 46.7% (84) |LV Mass Index (g/m?) 172.7 £ 61.8
Mean Gradient (mmHQ) 8.7 £6.6 CT — Annulus Perimeter (mm) 78.7 £ 8.9
Regurgitant Fraction (%) 55.3+12.9 |CT-Annulus Area (mm?) 480.1 £101.4

TCT

MM
AR TRIAL



Procedural Detalls

Variable % (n)
General Anesthesia 91.1%, (164)
Procedure Time 71.8+24.9 min
Contrast Volume 110.0 £54.9 cc
Post-BAV Dilatation 3.9% (7)
Trilogy Valve Implanted

Large 57.2% (103)

Medium 20.0% (36)

Small 22.8% (41)

CRF' THE



Procedural Outcomes

Outcome % (n)
In-procedural Death 0
Annular Rupture 0
Ventricular Perforation 0
Coronary Obstruction 0
Valve Embolization 2.2% (4)
Aortic Dissection 0.6% (1)
Femoral Access Site Intervention 2.2% (4)
Success

Technical Success 95.0% (171)

Device Success 96.7% (174)

Procedure Success 92.8% (167)
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Primary Safety Endpoint at 30 Days

Variable % (n)
All Cause Mortality 2.2% (4)
Cardiovascular Mortality 2.2% (4)
Any Stroke 2.2% (4)

Disabling Stroke 1.1% (2)

Nondisabling Stroke 1.1% (2)
Major/Life Threatening Bleeding 4.4% (8)
Major Vascular Complication 3.9% (7)
Acute Kidney Injury Stage 2 or 3 or Dialysis (7 Days) 1.1% (2)
Surgery/Intervention Related to the Device 2.8% (5)
New Pacemaker Implantation 24.0% (36)

Pre-existing PPM 16.7% (30)
2 Moderate Paravalvular Regurgitation 0.6% (1)
Total 26.7% (48)
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Primary Safety Endpoint at 30 Days*

Enrolled Population

N=180 non-inferiority margin

40.5% prespecified

Rate Upper 1-sided

26.7% 97.5% ClI
6= 134.1%
10% 25% 40%
P < 0.0001

non-inferiority

Non-inferiority criteria met for primary safety endpoint

“CRF’
*Composite of 30 day all-cause mortality, all stroke, life-threatening/major bleeding, major vascular
TCT complications, AKI = 2 or dialysis, valve intervention, new permanent pacemaker, 2 moderate PVR
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Primary Efficacy Endpoint at 1 Year*

Enrolled Population

N=180 non-inferiority margin

25% prespecified

Rate Upper 1-sided
7.800 97.5% ClI

. 112.3%

10% 20% 30%

P < 0.0001

non-inferiority

Non-inferiority criteria met for primary efficacy endpoint

‘CRF THE
TCT *All-cause mortality M Aol



New Pacemaker Implant Rate By Tercile of
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Hemodynamic Valve Performance
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NYHA Functional Class

100% 504
80% |
60% |

40% r

54% 55% 60%
20% +r

0%
Baseline (n=180) 30 Days (n=170) 6 Months (n=152) 1 Year (n=151)

Class| mClass |l mClass lll Class IV

CRF THE
TCT NM




100 -

80

60

40 -

20 -

“ CRF

TCT

Quality of Life: KCCQ-0OS

m Baseline

p<0.0001

™1 Year

NA

THE
AR TRIAL



6%
5%
4%
3%
2%
1%
0%

6%
5%
4%
3%
2%
1%
0%

= PANTHEON = Jvalve m MyVal
5.1%
4.3%

4.0%

2.71%

STS
E PANTHEON mJvalve mMyVal = Trilogy
5 0% 5.3% o
4.0% 10%
8%
2.2% 6%

4%

2%

0%
cre: All-cause Mortality

TCT

Trilogy

Comparing Studies

= PANTHEON mJvalve mMyVal = Trilogy
100% 94.7% 96.7%
— 76.1% 81.0%
60%
40%
20%

0%
Device/Technical Success

= PANTHEON mJvalve mMyVal =Trilogy 20%
9.5%
15%
5.0% 10%
5%
0.6%
0%

>=Moderate AR

30%
25%
20%
15%
10%

5%

0%

® PANTHEON mJvalve mMyVal

12.4%

® PANTHEON mJvalve mMyVal mTrilogy

2 304 24.0%

16.8%
13.0%

Trilogy

14.8%

0
3.5% 2 204

Embolizati(‘n I |TFF
AR TRIAL



The ALIGN AR Trial
Conclusions (1)

In a population of symptomatic patients with 23+ aortic regurgitation at high
surgical risk, TAVR using the Trilogy THV:

* Achieved safety outcomes that met the 30-day performance goal
(26.7%, p<0.0001)

* Achieved an efficacy outcome for all-cause mortality that met the 12-
month performance goal (7.8%, p<0.0001)

- Among safety endpoints, the rate of new pacemaker implantation was
24.0% and declined during the course of the trial due to changes In
Implant technigue and oversizing strategy
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The ALIGN AR Trial
Conclusions (2)

* Trilogy THV performance was excellent with:

» Large EOA and low transvalvular gradients
* Low paravalvular regurgitation (0% = Moderate at 1 year)

* Echocardiography demonstrated significant improvement in LV
remodeling

* Patients reported sustained improvement in QoL and heart failure
functional status through 1 year
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The ALIGN AR Trial
Clinical Implications

The TRILOGY THYV system provides the first dedicated TAVR
option for symptomatic patients with 23+ AR who are at high
risk for surgery and is well positioned to become the preferred
therapy upon approval for this population

CRF’ THE
TCT The Trilogy THV System is for Investigational Use Only in the United States M
and is Limited by Federal (or United States) law for this use. AR TRIAL
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