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19 years old boy, no any underlying diseases nor prescribe any drugs, suffered from collapse after exercise at
school. EKG showed PEA. Following of return of spontaneous circulation, ROSC, he was sent to our ER by
emergency medical technician. The coronary angiography showed normal RCA, but left coronary was very
difficult to engage. The aortogram showed in the picture 1.

picture 1.
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What is this diagnosis of left man? What is this sign in the angiography?
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Comparison of newer generation self-expandable
vs. balloon-expandable valves in transcatheter
aortic valve implantation: the randomized SOLVE-
TAVI trial

Holger Thiele, et al. European Heart Journal (2020) 41, 1890-1899

Aims

Transcatheter aortic valve implantation (TAVI) has emerged as established treatment option
in patients with symptomatic aortic stenosis. Technical developments in valve design have
addressed previous limitations such as suboptimal deployment, conduction disturbances, and
paravalvular leakage. However, there are only limited data available for the comparison of
newer generation self-expandable valve (SEV) and balloon-expandable valve (BEV).

Methods and Results

SOLVE-TAVI is a multicentre, open-label, 2 X 2 factorial, randomized trial of 447 patients
with aortic stenosis undergoing transfemoral TAVI comparing SEV (Evolut R, Medtronic
Inc., Minneapolis, MN, USA) with BEV (Sapien 3, Edwards Lifesciences, Irvine, CA,
USA). The primary efficacy composite endpoint of all-cause mortality, stroke, moderate/
severe prosthetic valve regurgitation, and permanent pacemaker implantation at 30 days was
powered for equivalence (equivalence margin 10% with significance level 0.05). The primary
composite endpoint occurred in 28.4% of SEV patients and 26.1% of BEV patients meeting the
prespecified criteria of equivalence [rate difference -2.39 (90% confidence interval, CI -9.45
to 4.66); Pequivalence = 0.04]. Event rates for the individual component were as follows: all-
cause mortality 3.2% vs. 2.3% [rate difference -0.93 (90% CI -4.78 to 2.92); Pequivalence
< 0.001], stroke 0.5% vs. 4.7% [rate difference 4.20 (90% CI 0.12 to 8.27); Pequivalence =
0.003], moderate/severe paravalvular leak 3.4% vs. 1.5% [rate difference -1.89 (90% CI -5.86
to 2.08); Pequivalence = 0.0001], and permanent pacemaker implantation 23.0% vs. 19.2% [rate
difference -3.85 (90% CI -10.41 to 2.72) in SEV vs. BEV patients; Pequivalence = 0.06].

Conclusions

In patients with aortic stenosis undergoing transfemoral TAVI, newer generation SEV and BEV
are equivalent for the primary valve-related efficacy endpoint. These findings support the safe
application of these newer generation percutaneous valves in the majority of patients with some
specific preferences based on individual valve anatomy.
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&8 FENRAEEE A (Transcatheter aortic valve implantation [TAVI]) B8 55 B A5 iE AR 3= Bl Ik 2 5
7 (Aortic stenosis) AR 2 — o H I AR EE T B ARAFRE = 257 BRI R |, H B R BRI (self-
expandable valve [SEV]) B 2 BRZEEFER AL (balloon-expandable valve [BEV]. AXHF4T i #5 FH— 1 BE 1 43 fic
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SOLVE-TAVI J& —{#l 2 H.0s » FERE S BT - Wisk 447 B85 F @RI ZE B9 & - 3 58 B B iR
HIHEFE (Evolut R, Medtronic Inc., Minneapolis, MN, USA) 8 /& Bk & % 5k &Y (Sapien3, Edwards Lifesciences,
Irvine, CA, USA) [ o £ BZA B FF 5 (primary efficacy composite endpoint) £ 15 A #& #5 76 - 3 (all-cause
mortality) ~ &\ (stroke) ~ 1 / EE FEFE A BT (moderate/severe prosthetic valve regurgitation) DAz 7K A
M CBERET 2R fE A (permanent pacemaker implantation) © = KF#HY Primary composite endpotin 7£ H Bk
RUMERRE 2 2R LRy 28.4% » TEBRFEIEIRAMEL Sy 26.1% - WAHEE]—EUE - WS [rate difference-2.39
(90% confidence interval * CI -9.45 to 4.66); P equivalence = 0.04] * % Bl AR 78 4 U Z- 0 LU QEL B4 R 56

BERRAME | BREFRAIME | Rate difference * P equivalence
(Evolut R) (Sapien3) (90% CI) q
FERER TG
(primary efficacy composite 28.4% 26.1% -2.39 (9.45 - 4.66) 0.04
endpoint)
R AR
R . 32% 2.3% -0.93 (-4.78 -2.92) <0.001
(all-cause mortality)
Hr L (stroke) 0.5% 4.7% 420 (0.12 -8.27) 0.003
iy i I A 3o 02
RIS ) IR 3.4% 15% 11.89(-5.86-2.08) | 0.0001
(prosthetic valve regurgitation)
AN D BREN A TE A
(PPM implantation) 23.0% 19.2% -3.85(-1041-2.72) 0.06
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447 patients with aortic stenosis
eligible for transfemoral TAVI
randomized

225 randomized to self-expanding valve
4 withdrawal of informed consent
1 death prior to TAVI procedure
1 medical treatment (no significant aortic stenosis)

222 randomized to balloon-expanding valve
2 withdrawal of informed consent
1 death prior to TAVI procedure

v ]
219 undergoing TAVI procedure 219 undergoing TAVI procedure
215 self-expanding valve 218 balloon-expanding valve
2 elective cross-over to balloon-expanding valve 1 elective cross-over to self-expanding valve
2 other valves
' ¥
219 eligible for 30-day follow-up 219 eligible for 30-day follow-up
1 missing due to SAE 1 withdrawal of informed consent

3 missing data

I 218 primary endpoint analysis 215 primary endpoint analysis

Figure | Diagram of patient flow. TAVI, transcatheter aortic valve implantation. The total number of patients with aortic stenosis who were
screened but not enrolled and the reasons for their exclusion are not available.
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Table | Baseline characteristics

Self-expanding valve Balloon-expandable
(Evolut R) (n =219) valve (Sapien 3) (n =219)
Age (years), mean + SD 81.7+53 815+57
Male sex, n/total (%) 105/219 (47.9) 109/219 (49.8)
Risk scores
STS score (%), median (IQR) 49 (29-9.9) 47 (3.1-94)
Log. EuroSCORE | (%), median (IQR) 14.9 (8.9-23.8) 14.8 (8.6-24.4)
EuroSCORE Il (%), median (IQR) 4.1 (2.5-7.5) 3.8 (24-6.1)
Frailty, n/total (%) 93/216 (43.1) 80/217 (36.9)
Peripheral arterial disease, n/total (%) 29/218 (13.3) 26/220 (11.8)
Coronary artery disease, n/total (%) 127/219 (58.0) 116/219 (52.7)
Prior myocardial infarction, n/total (%) 19/219 (8.7) 22/219 (10.0)
Prior PCI, n/total (%) 84/219 (384) 791219 (36.1)
Prior CABG, n/total (%) 26/219 (11.9) 18/219 (8.2)
Atrial fibrillation, n/total (%) 103/219 (47.0) 93/219 (42.5)
Prior pacemaker/implantable cardioverter defibrillator, n/total (%) 24/218 (11.0) 23/219 (10.5)
Prior stroke, n/total (%) 251219 (11.4) 26/219 (11.9)
Renal insufficiency, n/total (%) 177/216 (81.9) 184/214 (86.0)
Pulmonary hypertension, n/total (%) 106/216 (49.1) 105/218 (48.2)
Chronic obstructive pulmonary disease, n/total (%) 30/219 (13.7) 29/217 (13.4)
Cardiovascular risk factors
Diabetes, n/total (%) 791218 (36.2) 68/219 (31.1)
Arterial hypertension, n/total (%) 193/219 (88.1) 204/219 (93.2)
Hyperlipoproteinemia, n/total (%) 100/218 (45.9) 80/217 (36.9)
Current smoking, n/total (%) 8/218 (3.7) 10/219 (4.6)
New York Heart Association class, n/total (%)
| 25/216 (11.6) 17/218 (7.8)
I 50/216 (23.2) 56/218 (25.7)
n 122/216 (56.5) 130/218 (59.6)
\% 19/216 (8.8) 15/218 (6.9)
Baseline echocardiographic findings
Aortic valve area (cm?), median (IQR) 0.7 (0.6-0.9) 0.8 (0.6-0.9)
Mean aortic valve gradient (mmHg), median (IQR) 38.5 (30.0-50.5) 37.0 (26.5-47.5)
>40 mmHg, n/total (%) 91/192 (52.6) 86/196 (43.9)
Left ventricular ejection fraction, n/total (%)
>55% 1201211 (56.9) 119/208 (57.2)
45-55% 58/211 (27.5) 52/208 (25.0)
35-44% 21/211 (10.0) 18/208 (8.7)
<35% 12/211 (5.7) 19/208 (9.1)
Quality of life EuroQol 5D 5L, median (IQR)
Mobility 2(1-3) 2(14)
Self-care 1(1-2) 1(1-2)
Usual activities 2(1-3) 2(1-3)
Pain 2(1-3) 3(1-3)
Anxiety 1(1-2) 1(1-2)
VAS 60 (50-75) 60 (50-75)
Index 0.81 (0.68-0.91) 0.81 (0.60-0.91)

CABG, coronary artery bypass grafting; IQR, interquartile range; PCl, percutaneous coronary intervention; STS, Society of Thoracic Surgeons; VAS, visual analogue scale.
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Table2 Procedural characteristics

Self-expanding valve
(Evolut R) (n=219)

Balloon-expandable

valve (Sapien 3) (n =219)

38/213 (17.8)

Transoesophageal echocardiography, n/total (%)
Catecholamines, n/total (%)
Norepinephrine
Epinephrine
Dobutamine
Duration of anaesthesia (min), median (IQR)
Anaesthesia type, n/total (%)
Local anaesthesia
General anaesthesia
Final gradient after TAVI
Invasive peak-to-peak (mmHg), median (IQR)
Invasive mean (mmHg), median (IQR)
>20 mmHg after one day at TOE, n/total (%)
>20 mmHg after one month at TOE, n/total (%)
Device time (min), median (IQR)
Total procedural time (min), median (IQR)
Fluoroscopy time (min), median (IQR)
Contrast agent (ml), median (IQR)
Major vascular complication, n/total (%)
Access site percutaneous closure device failure, n/total (%)
Life-threatening or disabling bleeding, n/total (%)
Major bleeding, n/total (%)
Time to echocardiography (days), median (IQR)

41214 (192)

114219 (52.1)
19219 (8.7)
1219 (0.5)

134 (110-155)

107219 (489)
1121219 (51.1)

0.0 (0.0-0.0)

0.0 (0.0-0.0)

2/185 (1.1%)

3/154 (2.0%)

57 (44-69)

110 (86-142)

12 (9-16)

110 (90-130)
117218 (5.1)

15/217 (6.9)

31218 (1.4)

51218 (2.3)

345 (27-55)

115219 (52.5)
18/219 (8.2)
21219 (0.9)
125 (102-154)

111219 (50.7)
108/219 (49.3)

0.0 (0.0-0.0)
0.0 (0.0-0.0)
71189 (3.7%)
10/159 (3.3%)
57 (43-73)
107 (85-135)
11 (8-15)
90 (80-105)
141219 (6.4)
121217 (5.5)
9219 (4.1)
71218 (3.2)
34 (28-50)

093
0.86
0.56
0.57

0.70
0.70

0.52
0.31
0.17
0.09
0.80
0.40
0.02
<0.001
0.54
0.55
0.08
0.56
0.95

IQR, interquartile range; TAVI, transcatheter aortic valve implantation.
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B o ERBEHEFR RUMGAE LU H BhiEmR
HEMEA S A HE BT IR ST (Fluoroscopy time) B8 A HIZHFZ 5 (Contrast agent)

Primary endpoint

valve

No. of patients with event/total no. (%)

Subgroup Balloon:
valve
Sex
Female —_—l 33/107(30.8)
Male —_— 23/108(21.3)
Age
< 80years —_— .- 16/73(21.9)
> 80years — . 40/142(28.2)
Coronary artery disease
Yes _r 34/115(29.6)
No —_— 21/94(22.3)
Frailty
Non/mild — . 53/204 (26.0)
Moderate/severe 3/9(33.3)
Chronic renal failure
Yes —a— 46/182(25.3)
No 9/28 (32.1)
Left ventricular EF
<35% 4119 (21.1)
=235% —— 49/185(26.5)
Body mass index
<25kg/m* —_——— 22/76(28.9)
25-30 kg/m? —_—— 22/90(24.4)
=30 kg/m? _— 12/49 (24.5)
STS score
<10% —_— . 38/165(23.0)
210% —_— - 18/50(36.0)
Logistic EuroSCORE |
<20% —_— 33/141(23.4)
220% —_— 23/74(31.1)
Aortic stenosis
Normal-flow, high gradient - 23/98(23.5)
Low-flow, low-gradient ————————— 13/50(26.0)
Paradoxical low-flow, low gradient 13/41(31.7)
ScO; prior to intervention
<50% —_—— .- 15/60(25.0)
250% — 38/148(25.7)
Type of anesthesia
General _— 22/107 (20.6)
Local e s—— 34/108(31.5)
Balloﬂn—éxpandlng T o Equlvélenr,e 'n Sel'—exbanding
valve better -10% margin 10% valve better

30/114(26.3)
32/104(30.8)

19/69 (27.5)
43/149(28.9)

36/126(28.6)
23/81(28.4)

55/203(27.1)
4/12(33.3)

51/176(29.0)
11/39(28.2)

3/12(25.0)
56/198 (28.3)

27/70(38.6)
21/96(21.9)
14/52 (26.9)

52/168(31.0)
10/50 (20.0)

39/143(27.3)
23/75(30.7)

24/98(24.5)
20/50(40.0)
7/32(21.9)

24/74(32.4)
37/139(26.6)

32/111(28.8)
301107 (28.0)

Rate P value for
(90% CI) interaction

453 (-5.5-14.5)
-9.47 (-19.4-05)

-5.62(-17.6 -6.3)
-0.69(-9.4 -8.0)

0.99 (-8.7-10.7)
-6.05 (-16.9-4.8)

-1.11(-8.3-6.1)
0.00 (-34.4 -34.4)

-3.70 (-11.4-4.0)
3.94(-149-228)

-3.95(-30.1-22.2)
-1.80(-9.3-5.7)

-9.62(-22.5-3.2)
2,57 (-7.7-12.8)
-2.43(-16.8-12.0)

~7.92 (-16.0-0.1)
16.00 (1.1 -30.9)

-3.87 (-124-4.7)
0.41(-12.0-12.9)

-1.02 (-11.1-9.1)
-14.00 (-29.5 - 1.5)
9.83(-7.8-27.4)

-7.43(-20.6-5.7)
-0.94(-9.5-7.6)

-8.27 (-18.0-1.5)
3.44(-6.8-13.7)

0.1

0.57

0.41

0.97

0.52

0.88

0.55

0.56

05

0.16

Figure 2 Forest plot for predefined subgroup analyses. EF, ejection fraction; ScO,, saturation cerebral oxygen at start of TAVI procedure; STS,

Society of Thoracic Surgeons.
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Table 3 Primary endpoint and its components

Self-expanding Balloon-expandable  Rate difference P-value

valve (Evolut R)  valve (Sapien 3) (90% CI) equivalence
Composite primary endpoint,® % (n/total) 28.4 (62/218) 25.9 (56/216) -2.51 (-9.56 to 4.53) 0.04
All-cause mortality, % (n/total) 32(7/1217) 2.3 (5/219) -0.94 (-4.79 t0 291)  <0.0001
Stroke, % (n/total) 0.5 (1/210) 4.7 (10/214) 4.2(0.11to0 8.28) 0.003
Moderate or severe prosthetic valve regurgitation,” % (n/total) 3.4 (7/208) 1.5 (3/207) -1.92 (-5.88 to 2.05) 0.0002
Permanent pacemaker, % (n/total) 23.0 (49/213) 19.2 (41/214) -3.85(-104t0272)  0.06

Results are displayed for the prespecified hierarchical testing against the equivalence margin 10% for the primary endpoint and its components.
*Composite of all-cause mortality, stroke, moderate or severe prosthetic valve regurgitation; permanent pacemaker implantation at 30-day follow-up.
®Moderate or severe paravalvular leak (PVL) based on core laboratory assessment.
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Table4 Clinical outcome at 30 days for other clinical endpoints

Self-expanding Balloon-expandable Rate difference
valve (Evolut R) valve (Sapien 3) (90% CI)

Indication for permanent pacemaker

AV block IIL.°, % (n/total) 14.7 (32/218) 11.4 (25/219) -3.26 (-8.81t0 2.28)
AV block IL.° type Mobitz, % (n/total) 0.46 (1/218) 1.83 (4/219) 1.37 (-2.26 to 4.99)
AV block IL.° type Wenckebach, % (n/total) 0.46 (1/218) 0.46 (1/219) 0(-342t0 341)
AV block 1.2, % (n/total) 275 (6/218) 4.11(9/219) 1.36 (-2.64 to 5.35)
Left bundle branch block, % (n/total) 6.88 (15/218) 6.39 (14/219) -0.49 (-4.98 to 4.00)
Sinus node arrest/higher degree SA-block, % (n/total) 0.92 (2/218) 0.91 (2/219) 0 (-3.49 to 3.49)
Bradyarrhythmias, % (n/total) 3.67 (8/218) 32(71219) -0.47 (-4.41 to 3.46)
Valve-related outcome according to VARC-2 criteria™'?
Device success, % (n/total) 93.6 (189/202) 91.0 (183/201) 2.52 (-2.42 to 7.45)
Early safety, % (n/total) 11.9 (26/219) 16.0 (35/219) 4.11 (-1.57 t0 9.79)
Clinical efficacy, % (n/total) 33.8 (74/219) 37.0 (81/219) -3.20 (-10.7 to 4.30)
Time-related safety, % (n/total) 17.8 (39/219) 26.0 (57/219) 8.22 (1.62to 14.8)
Acute kidney injury®, % (n/total) 9.39 (20/213) 8.84 (19/215) -0.55 (-5.50 to 4.39)
Delirium at 24 h or 48 h", % (n/total) 10.4 (22/212) 13.6 (29/214) 322 (-2.24t0 8.69)
Need for inotropes, % (n/total) 785 (172/219) 80.4 (176/219) -1.83 (-8.24 to 4.59)
Need for vasopressors, % (n/total) 79 (173/219) 80.8 (177/219) -1.83 (-8.20 to 4.54)
Need for inotropes or vasopressors, % (n/total) 79 (173/219) 81.3 (178/219) -2.28 (-8.63 to 4.07)

*Device success according to VARC-2 criteria'®: absence of procedural mortality AND correct positioning of a single prosthetic heart valve into the proper anatomical location
AND intended performance of the prosthetic heart valve (no prosthesis—patient mismatch) and mean aortic valve gradient <20 mmHg or peak velocity <3 m/s, AND no
moderate or severe prosthetic valve regurgitation. Early safety according to VARC-2 criteria'® composite of all-cause mortality, all stroke (disabling and non-disabling),
life-threatening bleeding, acute kidney injury (Stage 2 or 3, including renal replacement therapy), coronary artery obstruction requiring intervention, major vascular complica-
tion, and valve-related dysfunction requiring repeat procedure. Clinical efficacy according to VARC-2 criteria'* composite of all-cause mortality, all stroke (disabling and
non: g), requiring hospitali for valve-related symptoms or worsening congestive heart failure, New York Heart Association (NYHA) Class Ill or IV, valve-related
dysfunction (mean aortic valve gradient >20 mmHg, effective orifice area (EOA) <0.9-1.1 cm” and/or Doppler velocity index (DVI) <0.35 m/s, and/or moderate or severe pros-
thetic valve regurgitation). Time-related safety according to VARC-2 criteria'”: structural valve deterioration such as valve-related dysfunction (mean aortic valve gradient
>20mmHg, EOA <0.9-1.1 cm® and/or DVI <0.35 m/s), and/or moderate or severe prosthetic valve regurgitation requiring repeat procedure, prosthetic valve endocarditis,
prosthetic valve thrombosis, thromboembolic events (e.g. stroke), bleeding, unless clearly unrelated to valve therapy (e.g. trauma).

EAcute kidney injury according to VARC-2 criteria Stage 2 or 3."

“Delirium assessed by Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) criteria."®
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Mobility Self care Usual activities Pain Anxiety
Baseline 30days Baseline 30days Baseline 30days Baseline 30days Baseline 30days

200 4
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c
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50 | 4

[ i

Balloon- Self- Balloon- Self-  Balloon- Self-  Ball Self-  Ball Self-  Ball Self-  Ball Self-  Ball Self-  Balloon- Self- Balloon- Self-

Expandable valve Expandable valve Expandable valve Expandable valve Expandable valve

Figure 3 Quality of life for the five dimensions of the EuroQol 5D questionnaire at baseline and 30-day follow-up on 5-point Likert scales starting
from no constraints (bottom bar) for self-expanding and balloon-expandable valve groups. Dark green, no constraints; Brown, slight constraints;
Orange, moderate constraints; Light green, severe constraints; Purple, extreme constraints or unable to do.
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HIZRIA o FIIFH EuroQol 5D questionnaire 1£ =l Bif B fiif % =+ R R i G A

Primary endpoint and individual components SOLVE-Tavl”

Pequivalence=o'04
30 28.4
25.9 Pequiv:-:lence=0'o6
25 23.0
20 19.2
%
15
10 Pen:|ui\lalen<:e=0'003
PEQUivalenCe<0'0001 Pequivalence=o'0002
5 4.7 24
3.2 K
23 15
0 .-
Primary endpoint All-cause Stroke Moderate/severe Permanent
mortality PVL pacemaker

m Self-expanding valve m Balloon-expanding valve

Take home figure Primary endpoint and components of the primary endpoint of the SOLVE-TAVI valve strategy comparison. PVL, paravalvu-
lar leakage.
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Utility of Intravascular Ultrasound in Peripheral
Vascular Interventions: Systematic Review and
Meta-Analysis

Sheikh, Azfar Bilal, et al. Vascular and Endovascular Surgery 54.5 (2020): 413-422.

Objectives

We sought to compare outcomes between intravascular ultrasound— (IVUS) versus angiography
(AO)-guided peripheral vascular interventions (PVIs).

Introduction

Intravascular ultrasound facilitates plaque visualization and angioplasty during PVIs for
peripheral arterial disease. It is unclear whether IVUS may improve the durability of PVIs and
lead to improved clinical outcomes.

Methods

This is a study-level meta-analysis of observational studies. The primary end points of this
study were rates of primary patency and reintervention. Secondary end points included rates
of vascular complications, periprocedural adverse events, amputations, technical success, all-
cause mortality, and myocardial infarction.

Results

Eight observational studies were included in this analysis with 93 551 patients. Mean follow-
up was 24.2 + 15 months. Intravascular ultrasound—guided PVIs had similar patency rates when
compared with AO-guided PVIs (relative risk [RR]: 1.30, 95% confidence interval [CI]: 0.99-
1.71, P =0.062). There was no difference in rates of reintervention in IVUS-guided PVIs when
compared to non-IVUS-guided PVIs (RR: 0.41,95% CI: 0.15-1.13, P = 0.085). There is a lower
risk of periprocedural adverse events (RR: 0.81, 95% CI: 0.70-0.94, P = 0.006) and vascular
complications (RR: 0.81,95% CI: 0.68-0.96, P = 0.013) in the IVUS group. All-cause mortality
(RR: 0.76, 95% CI: 0.56-1.04, P = 0.084), amputation rates (RR 0.83,95% CI: 0.32-2.15, P =
0.705), myocardial infarctions (RR: 1.19,95% CI: 0.58-2.41, P = 0.637), and technical success
(RR: 1.01,95% CI: 0.86-1.19, P = 0.886) were similar between the groups.

Conclusions

Intravascular ultrasound—guided PVIs had similar primary patency and reintervention when
compared with AO-guided PVIs with significantly lower rates of periprocedural adverse events
and vascular complications in the IVUS-guided group.
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Table 1. Demographics of IVUS-Guided and Angiography-Guided Peripheral Vascular Intervention Studies.

Arko etal"? Baker etal'’ Buckley et al*' lida et al®®
Variables IVUsS AO Ivus AO Ivus AO IvUs
Sample size 36 16 20 20 49 22 234
Age (years; mean + SD) 70 + 10 61 +9 69 + 13 69 + 12 70 + 10 61 +9 72410 i
Follow-up 28 months 28 months 4.3 months 10.5 months 62.1 +73 579 + 87 22.8 months 22
(mean) (mean) (median) (median) months (mean) months (mean) (median)
Gender
Male NS NS 11 (55) 11 (55) NS NS 184 (79) I
Female NS NS 9 (45) 9 (45) NS NS 50 (21) !
Medical history
CAD 32(89) 16 (100) 10 (50) 10 (50) 44 (89) 22 (100) 136 (58) 14
DM 9 (25) 8 (50) 10 (50) 7(35) 12 (25) 11 (50) 149 (64) It
COPD 30 (83) 11 (69) NS NS 41 (83) 15 (69) NS
Obesity 4(1) 2(13) NS NS 5(11) 3(13) NS
Hyperlipidemia NS NS NS NS NS NS 135 (58) 14
Tobacco use 32 (89) 14 (88) 15 (75) 17 (85) 89 (44) 19 (88) 7231) ¢
Hypertension NS NS 16 (80) 18 (90) NS NS 208 (89) 21
CHF NS NS 420 2(10) NS NS NS
Renal insufficiency/ESRD NS NS 4(20) 2(10) NS NS 47 (20) ¢
CVA/TIA/neurologic disorder NS NS 5(25) 2(10) NS NS NS
Testing
Pre-op ABI (mean) 043 044 0.54 0.63 043 044 0.63
Indication
Claudication 60% overall 45% 35% 60% overall NS
cu 40% overall 55% 55% 40% overall 21%
ALl 0% overall 0% 10% 0% overall NS
Revascularization strategy
Stenting® Yes (100%) Yes (100%) Yes (100%) Yes (100%) Yes (100%) Yes (100%) Yes (100%) Y
Balloon angioplasty Yes (100%) Yes (100%) Yes (100%) Yes (100%) Yes (100%) Yes (100%) Yes (100%) Y.
Adjunctive open repair® Yes (25%) Yes (31%) No No Yes (22%) Yes (23%) No
Directional atherectomy No No No No No No No
Thrombolysis No No No No No No No
Bypass graft No No No No No No No
PAD anatomic location
lliac 36 (100) 16 (100) 13 (65) 13 (65) 49 (100) 22 (100) 43 (18) ‘
Femoropopliteal 0(0) 0(0) 7(35) 7(35) 0(0) 0(0) 54 (23) ¢
Infrapopliteal 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 23 (10) :
TASC classification
A NS NS 0(0) 0(0) NS NS 66 (28) .
[ NS NS 735 735 NS NS 85 (36) ¢
C NS NS 6 (30) 6 (30) NS NS 83 (35) 3
D NS NS 7(35) 7(35) NS NS 0(0)
Kawasaki et al” Krishnan et al'® Panaich et al'® Tielbeek et al'*
Sample size 31 21 46 68 1299 91415 18
Age, years (mean + SD) 70 +6 70 + 10 74+ 9 67 +9 65-79 (range) 65-79 (range) 66 (4277 6
predominant predominant range)
Follow-up In-hospital (LOS In-hospital (LOS 12 months 12 months In-hospital (LOS In-hospital 16 months 1
not provided) not provided) not provided) (LOS not provided) (median)
Gender
Male 22 (81) 18 (90) 29 (63) 47 (69) 714 (55) 50095 (55) 13(72)
Female 5(19) 2(10) 17 37) 21 (31) 585 (45) 41320 (45) 5 (28)
Medical history
CAD NS NS 5(11) 4(6) NS NS 6(33)
Kawasaki et al” Krishnan et al'® Panaich et al'® Tielbeek et al'*
DM 13 (48) 12 (60) 41 (89) 63 (93) 500 (39) 38760 (42) 16)
COPD NS NS NS NS 287 (22) 18649 (20) NS
Obesity NS NS NS NS 99 (8) 5576 (6) NS
Hyperlipidemia 13 (48) 12 (60) 44 (96) 63 (93) NS NS 633)
Tobacco use 11 (40) 11 (55) 7(15) 8(12) NS NS 11 (61)
Hypertension 21 (78) 18 (90) 46 (100) 68 (100) 940 (72) 68013 (74) 6(33)
CHF NS NS NS NS 44 (3) 4114 (5) NS
Renal insufficiency/ESRD 16 (59) 4(20) NS NS 314 (24) 25962 (28) NS
CVA/TIA/neurologic disorder NS NS NS NS 64 (5) 4845 (5) NS
Testing
Pre-op ABI (mean) 054 041 NS NS NS NS 073
Indication
Claudication NS NS 100% 100% NS NS 100%
cul NS NS 0% 0% 64% 56% 0%
ALl NS NS 0% 0% 33% 40% 0%
Revascularization strategy
Stenting" Yes (NS) Yes (NS) No No Yes (65.6%) Yes (52.0%) No
Balloon angioplasty Yes (100% Yes (100%) Yes (100%) Yes (100%) Yes (99.8% Yes (99.7%) No
Adjunctive open repair” No No No No No No No
Directional atherectomy No No Yes (100%) Yes (100%) No No Yes (100%) Y
Thrombolysis No No No No Yes (11.2%) Yes (8.5%) No
Bypass graft No No No No Yes (3.2%) Yes (4.3%) No
PAD anatomic location
lliac 8 (26) 7(33) 0(0) 0(0) NS NS 0(0)
Femoropopliteal 23 (74) 14 (67) 46 (100) 68 (100) NS NS 18 (100)
Infrapopliteal 0 0(0) 0(0) 0(0) NS NS 0(0)
TASC classification
A 2(6) 2(10) NS NS NS NS NS
B 8 (26) 7(33) NS NS NS NS NS
c 11 36) 5(24) NS NS NS NS NS
D 1032 7(33) NS NS NS NS NS

Abbreviations: ABI, Ankle-Brachial Index; AO, angiography; CAD, coronary artery disease; CHF, congestive heart failure; CLI, critical limb ischemia; COPD, chronic obstructive pulmonary disease; CVA, cerebr
accident; DM, diabetes mellitus; ESRD, end-stage renal disease; IVUS, intravascular ultrasound; NS, not specified; PAD, peripheral artery disease; SD, standard deviation; TASC, Trans-Atlantic Inter-Society C
Document; TIA, transient ischemic attack.

*Type of stent used was at the discretion of the interventionalist. The exact percentages on type stent including bare-metal, drug-eluting, or covered stent not specified.
Open repair refers to common femoral, proximal superficial femoral, or profunda endarterectomy and patch angioplasty.

Table 1.
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Figure 2. Comparison of primary patency rates (IVUS versus no IVUS)
Study name Statistics for each study Risk ratio and 95% CI
Risk Lower Upper
ratio limit limit p-Value
Arko et al. 1998 1.34 1.01 1.79 0.045
Baker et al. 2015 0.86 0.54 1.36 0.510
Buckley et al. 2002 1.47 1.10 1.95 0.008
lida et al. 2014 1.85 1.52 2.26 0.000 -
Tielbeek et al. 1996  0.87 0.52 1.47 0.609
1.30 0.99 1.71 0.062
n=652

0.01 0.1 1 10 100

Favors no IVUS Favors IVUS

Figure 2. Forest plot and pooled analysis for primary patency rates. Cl indicates confidence interval.

Figure 5. Comparison of reinterventions (IVUS versus no IVUS)

Study name Statistics for each study Risk ratio and 95% CI

Risk Lower Upper

ratio limit limit p-Value
Arko et al. 1998 0.05 0.00 0.90 0.042 -
Baker et al. 2015 7.00 0.38 127.32 0.189 L
Buckley et al. 2002 0.05 0.00 0.91 0.043 =
lida et al. 2014 0.34 0.25 0.47 <0.001 -
Krishnan et al. 2018 0.81 0.32 2.03 0.647

0.41 0.15 1.13 0.085 J

n=726
0.01 0.1 1 10 100
Favors IVUS Favors no IVUS

Figure 5. Forest plot and pooled analysis for reinterventions. Cl indicates confidence interval.
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Efficacy of catheter-based renal denervation in the
absence of antihypertensive medications (SPYRAL
HTN-OFF MED Pivotal): a multicentre, randomised,
sham-controlled trial

Lancet 2020; 395: 1444-51

BACKGROUND

Catheter-based renal denervation has significantly reduced blood pressure in previous studies.
Following a positive pilot trial, the SPYRAL HTN-OFF MED (SPYRAL Pivotal) trial was designed
to assess the efficacy of renal denervation in the absence of antihypertensive medications.

METHODS

In this international, prospective, single-blinded, sham-controlled trial, done at 44 study sites in
Australia, Austria, Canada, Germany, Greece, Ireland, Japan, the UK, and the USA, hypertensive
patients with office systolic blood pressure of 150 mm Hg to less than 180 mm Hg were randomly
assigned 1:1 to either a renal denervation or sham procedure. The primary efficacy endpoint was
baseline-adjusted change in 24-h systolic blood pressure and the secondary efficacy endpoint was
baseline-adjusted change in office systolic blood pressure from baseline to 3 months after the
procedure. We used a Bayesian design with an informative prior, so the primary analysis combines
evidence from the pilot and Pivotal trials. The primary efficacy and safety analyses were done in the
intention-to-treat population.

FINDINGS

From June 25, 2015, to Oct 15, 2019, 331 patients were randomly assigned to either renal
denervation (n=166) or a sham procedure (n=165). The primary and secondary efficacy endpoints
were met, with posterior probability of superiority more than 0-999 for both. The treatment
difference between the two groups for 24-h systolic blood pressure was —3-:9 mm Hg (Bayesian 95%
credible interval —6-2 to —1-6) and for office systolic blood pressure the difference was —6-5 mm Hg
(-9:6 to —3-5). No major device-related or procedural-related safety events occurred up to 3 months.

INTERPRETATION

SPYRAL Pivotal showed the superiority of catheter-based renal denervation compared with a sham
procedure to safely lower blood pressure in the absence of antihypertensive medications.
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Renal denervation Sham procedure

(n=166) (n=165)
Age, years
All 52.4(10-9) 52.6 (10-4)
Females 531(11-2) 49-7(9-2)
Males 52-0(107) 53-8 (10-6)
Sex
Female 59 (36%) 52 (32%)
Male 107 (64%) 113 (68%)
Body-mass index, kg/m* 31-1(6:0) 309 (5-5)
Race
White 47 (28%) 50(30%)
Black or African American 36 (22%) 31(19%)
Asian 9 (5%) 4(2%)
Other 1(1%) 1(1%)
Not reported 73 (44%) 79 (48%)
Diabetes (all type 2) 6 (4%) 9 (5%)
Current smoker 28 (17%) 27 (16%)
Obstructive sleep apnoea 14 (8%) 12 (7%)
Peripheral artery disease 1(1%) 0
Coronary artery disease* 0 8(5%)
Myocardial infarction or acute 0 2 (1%)
coronary syndrome*
Stroke or transient ischaemic 1(1%) 0
attack™
Office systolic blood pressure, 1627 (7-8) 162-9 (7-5)
mm Hg
Office diastolic blood pressure, ~ 101-2 (7-0) 1020 (7-1)
mm Hg
Office heart rate, beats per min 73-3(10-6) 74-0 (9-9)
Mean 24-h systolic blood 1514 (8-1) 151.0 (7-5)
pressure, mm Hg
Mean 24-h diastolic blood 98-0(7-7) 99.0 (7-4)

pressure, mm Hg

The primary analysis consists of pilot (n-80) and Pivotal (n-251) patients. * These
events occurred more than 3 months before randomisation.

Table: Patient characteristics at baseline

® 1 EAREER




Blood pressure change at 3 months (mm Hg)

-2 -

24-h systolic
blood pressure

-0-6
(2110 0:9)

-47

| 64t0-2.9)

[ Renal denervation
X Sham procedure

24-h diastolic Office systolic
blood pressure blood pressure
n=140 | "n=134 | [ "n=156 [~ n=150 |~
-0-8
(-1:7t0 0-1)
=25
(-4-6t0-0-4)
37
(-4-8t0-2-6)

-92 (-11-6 to-6-9)

4
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Office diastolic
blood pressure

(2310 03)

51
(-6-4 t0-3-8)

Change -4-0 mm Hg

Change -3-1 mm Hg

Change -6-6 mm Hg

1
Change -4-4 mm Hg

(-6-2t0-1-8) (-4-6to-1.7) (-9-6to-3-5) (-6-2to-2-6)
p=0-0005 p<0-0001 p<0-0001 p<0-0001
Baseline blood pressure (mm Hg)
151 151 98 99 163 163 101 102
1~ 24 /NRFROZE B I BE = {8 H RiT i 988 b
Treatment difference  p value
(95%CI)
24-h systolic blood pressure
Pilot* (n=70) —_— -4-9 (-9-6 to-0-3) 0-037
Pivotal (n=204) — -3-6 (-6-2t0-1-0) 0-0064
Overallt (n=274) — -4-0(-6-2t0-1-8) 0-0005
Office systolic blood pressure
Pilot (n=78) S —71(-132 to-1-1) 0-021
Pivotal (n=228) T -6-4(-9-9t0-2-8) 0-0005
Overallt (n=306) — -6-6 (-9-6t0-3:5) <0-0001
24-h diastolic blood pressure
Pilot* (n=70) — -4-4(-73t0-1-6) 0.0023
Pivotal (n=204) —-— -2.7 (-4-4t0-1.0) 0-0016
Overallt (n=274) — -31(-4-6to-17) <0-0001
Office diastolic blood pressure
Pilot (n=78) e -5-0(-8-6to-1-4) 0-0075
Pivotal (n=228) —— -4-2 (-6-3t0-2-2) <0-0001
Overallf (n=306) —— -4-4(-6-2t0-2-6) <0-0001
r T T T 1
-15 -10 -5 0 5 10

Treatment difference (mm Hg)

2~ 1£ Pilot 1 Pivotal F{EFFTH » IEIRR AR A 2= 2

* Pilot 2,2 AT £ # R E
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A Renal denervation Sham procedure
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Time (h) Time (h)
Renal denervation Baseline 3 months p value Sham procedure Baseline 3months p value
Mean (SD) night SBP, mm Hg (2200-0700 h) 143 (10) 138(13) <0-0001 Mean (SD) night SBP, mm Hg (2200-0700 h) 142 (10) 141 (14} 059
Mean (SD) day SBP, mm Hg {0700-2200 h} 156 (9) 151(12) <0-0001 Mean (SD) day SBP, mm Hg (0700-2200 h} 157(8) 156 (11) 066
B Renal denervation Sham procedure
1104 B
T | EEEaERtE NN
£
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Time (h) Time (h)
Renal denervation Baseline 3 months p value Sham procedure Baseline 3 months p value
Mean (SD) night DBP, mm Hg (2200-0700 h) 91(9) 87(10) <0.0001  Mean (SD) night DBP, mm Hg (2200-0700 h) 91(9) 91(11) 023
Mean (SD) day DBP, mm Hg (0700-2200 h} 102 (8) 98(9) <0-0001 Mean (SD) day DBP, mm Hg (0700-2200 h) 104 (8) 104(9) 030
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Echocardiographic Outcomes After Transcatheter
Leaflet Approximation in Patients With Secondary
Mitral Regurgitation -The COAPT Trial

Federico M. Asch, MD, Paul A. Grayburn, MD, Robert J. Siegel, MD, et al, ] Am Coll Cardiol
2019;74:2969-79

BACKGROUND

In the COAPT trial among patients with heart failure (HF) and moderate-to- severe (3+) or severe
(4+) secondary mitral regurgitation, patients treated with transcatheter mitral valve repair (TMVr)
through leaflet approximation had reduced rates of HF hospitalization and mortality compared with
guideline-directed medical therapy (GDMT) alone.

OBJECTIVES

The purpose of this study was to describe the echocardiographic patient qualification process for
the COAPT trial, baseline echocardiographic characteristics, changes over time, and the interaction
between treatment group and echocardiographic parameters on clinical outcomes.

METHODS

A novel echocardiographic algorithm was implemented for grading MR severity during the
screening process. Standardized echocardiograms were obtained at baseline and during regular
follow-up intervals through 2 years, and were analyzed by a core laboratory.

RESULTS

A total of 614 patients were randomized to TM Vr plus maximally tolerated GDMT or GDMT alone.
Mean baseline LV ejection fraction was 31.3 +- 9.3%, LV end-diastolic volume was 192.7 +- 71 ml,
and effective regurgitant orifice area was 0.41 +- 0.15 cm?2. The beneficial effect of TMVr compared
with GDMT alone was consistent in all echocardiographic subgroups, independent of the severity
of LV dysfunction, LV dilatation, pulmonary hypertension, severity of tricuspid regurgitation, or
individual MR characteristics. The LV ejection fraction decreased and the LV volumes progressively
increased in both groups during follow-up, although less after TMVr (p < 0.05).

CONCLUSIONS

HF patients in the COAPT trial with 3+ or 4+ secondary mitral regurgitation, selected using strict
echocardiographic criteria, benefitted from TMVr with reduced 2-year rates of death and HF
hospitalization. Strict application of these echocardiographic criteria should enable the COAPT
results to be translated to clinical practice.
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AL - BE SRR IR 1,6,12,18,24 il HEHE - T FEER S ITEEF OEBERIT
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table 1) °

CENTRAL ILLUSTRATION Echocardiographic Inclusion Flow Chart

Secondary mitral regurgitation,
Severity 3+ or 4+
(graded by 1 of 3 criteria)

I T 1
Tier1 Tier2

/

Effective regurgitant orifice area
20.2cm?and <0.3 cm?

Effective regurgitant orifice area
20.3cm?

Effective regurgitant orifice area
not measured or <0.2 cm?

With at least 2 of the following:

« Regurgitant volume 245 ml/beat
« Regurgitant fraction 240%

* Vena contracta width 20.5 cm

« Proximal isovelocity surface
area radius >0.9 cm, but
continuous wave Doppler of

or
Pulmonary vein systolic
flow reversal

With any 1 of the following:
« Regurgitant volume 245 ml/beat
« Regurgitant fraction 240%
* Vena contracta width 20.5 cm

mitral regurgitation jet
not done

« Large (26.0 cm)
holosystolic jet wrapping
around left atrium

« Peak E velocity 2150 ecm/s

N=570
(85.7%)

N=25
(3.8%)

Asch, F.M. et al. J Am Coll Cardiol. 2019;74(24):2969-79.

This multiparametric screening algorithm was used by the COAPT (Ci out A t of the MitraClip Therapy for Heart Failure
Patients with Functional Mitral Regurgitation) trial echocardiography core laboratory to determine if baseline mitral regurgitation severity was 3+ or higher for
qualification purposes. The 3 tiers of evaluation were applied in a hierarchical manner (from tier 1 to 3); patients qualified for COAPT by meeting criteria of at least 1 of
them. Mitral regurgitation severity was subsequently graded as 3+ versus 4+ based on the integrative evaluation of multiple parameters recommended by the
American Society of Echocardiography guidelines (as listed in Table 2).

it : COAPT BB AT R 2Bk AR IAE
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Online Table 1. Criteria for MR grading post MitraClip.

Color Doppler area size PV flow Vena Contracta

Central and small
1+, Mild : tolic dominant
M (<4 cm2 or <10% of the LA area) Systolic dominan

<0.5 cm
Central and moderate
2+, Moderat Diastolic dominant
+, Voderate (4-6 cm2 or 10-30% of the LA area) 1astolic domunan
Central, large . . .
All diastol tol
3+, Moderate to Severe | (6-8 cm?2 or 30-40% of the LA area) or li)sll?niicn(s)y SIOHe
eccentric reaching 1 PV. £
>0.5cm

Eccentric, large (=8 cm?2 or =40% of the LA

4+, Severe . .
area), or eccentric reaching the second PV

Systolic flow reversal

Note: While post MitraClip regurgitant volume and fraction by volumetric analysis were performed, they were
unevaluable in more than 50% of cases (irrespective of the MR severity) and are therefore not reliable or reported.
Vena contracta was available in most cases with significant MR (3+ or 4+) but not in those with less severity. If
more than one regurgitant jet was identified at follow-up, the vena contracta width of the dominant jet was measured
or the vena contracta widths of multiple jets were added if more than one was considered significant. MR= mitral
regurgitation; EROA= effective regurgitant area; PV= pulmonary vein; RV= regurgitant volume; RF= regurgitant
fraction; VC= vena contracta; LA= left atrial.
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TABLE 1 Baseline Echocardiographic Characteristics

Device Group Control Group
(n =302) (n=312) p Value

LVEF, % 31.3 £ 9.1 (281) 31.3 + 9.6 (295) 0.96
LVEDV, ml 194.4 + 69.2 (281) 191.4 + 73.0 (295) 0.61
LVESV, ml 1355 + 56.1 (281) 134.6 + 60.4 (295) 0.85
LVEDD, cm 6.17 + 0.73 (301) 6.19 + 0.75 (308) 0.77
LVESD, cm 5.28 + 0.86 (301) 530 + 0.88 (307) 0.81
LA volume, ml 91.7 + 363 (292) 91.0 + 44.8 (303) 0.84
MR severity 013

Moderate to severe (3+) 49.0 (148/302) 55.1 (172/312)

Severe (4+) 51.0 (154/302) 449 (140/312)
PISA radius, cm 0.89 + 0.17 (293) 0.88 + 0.18 (308) 0.62
EROA, PISA, cm? 0.41 £+ 0.15 (289) 0.40 + 0.15 (303) 0.41
Vena contracta, cm 0.58 + 0.12 (277) 058 + 0.12(293) 0.88
Peak E, cm/s 110.6 + 28.7 (280) 109.4 + 249 (286) 0.60
Pulmonary vein flow 0.02

None (0) 0.0 (0/240) 0.0 (0/234)

Mild (1+) 0.4 (1/240) 0.9 (2/234)

Moderate (2+) 12.9 (31/240) 12.4 (29/234)

Moderate to severe (3+) 30.0 (72/240) 42.7 (100/234)

Severe (4+) 56.7 (136/240) 44.0 (103/234)
MR color flow jet 0.18

None (0) 0.0 (0/302) 0.0 (0/312)

Mild (1+) 0.0 (0/302) 0.0 (0/312)

Moderate (2+) 6.0 (18/302) 6.7 (21/312)

Moderate to severe (3+) 43.0 (130/302) 47.8 (149/312)

Severe (4+) 51.0 (154/302) 45.5 (142/312)
TR severity 0.16

None (0) 2.7 (8/299) 1.3 (4/300)

Mild (1+) 82.6 (247/299) 80.7 (242/300)

Moderate (2+) 14.0 (42/299) 16.7 (50/300)

Moderate to severe (3+) 0.7 (2/299) 1.0 (3/300)

Severe (4+) 0.0 (0/299) 0.3 (1/300)
RVSP mm Hg 44.0 +13.4 (253) 44.6 +14.0 (275) 0.60

Values are mean + SD (N) or % (n/N).

EROA = effective regurgitant orifice area; LA = left atrial; LVEDD = left ventricular end-diastolic diameter;
LVEDV = left ventricular end-diastolic volume; LVEF = left ventricular ejection fraction; LVESD = left ventricular
end-systolic diameter; LVESV = left ventricular end-systolic volume; MR = mitral regurgitation; PISA = proximal
isovelocity surface area; PV = pulmonary vein; RVSP = right ventricular systolic pressure; TR = tricuspid

regurgitation.
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FIGURE 1 Subgroup of line Echocardiogr as Predi of Time to Death or First HF Hospitalization Through 24 Months
of Follow-Up
Subgroup MitraClip + GDMT GDMT Only HR [95% CI] HR[95%CI] P[int]
All patients 45.4% (128) 67.4% (189) —— 057[0.45,0.71]
Baseline LVEF
230% (median: n = 301) 44.1% (62) 60.5% (84) —— 0.61[0.44, 0.85] 029
<30% (median: n = 274) 45.8% (55) 77.6% (98) —— 0.46 [033, 0.64]
>40% (n =103) 49.7% (22) 53.5% (26) — 0.70[039,1.23] 026
<40% (n = 472) 43.8% (95) 71.8% (156) —— 0.50 [0.39, 0.65]
LVEDV (median)
2181 mL (n = 288) 48.3% (63) 68.0% (92) —— 0.57 [0.41,0.79] 052
<181 mL (n=287) 415% (54) 68.5% (90) —— 0.49[0.35,0.69]
LVESV (median)
2124 mL (n = 288) 46.8% (60) 7.1% (97) —_—— 0.51[037,0.71] 0.83
<124 mL (n = 287) 43.1% (57) 65.7% (85) —— 055[0.39,0.77] @
LV Stroke Volume (median)
249 mL (n=286) 46.0% (60) 65.0% (88) —— 0.64 [0.46,0.89] 030
<49 mL (n=289) 44.3% (59) 69.5% (89) —— 0.49[0.35,0.69]
LVEDD (median)
26.1am (n = 340) 48.4% (76) 71.2% (110) —— 0.56 [0.41,0.75]) 0.94
<6.1am (n = 268) 41.9% (52) 64.3% (79) — 056[0.39,0.79]
MR Severity
3+(n=320) 36.9% (50) 64.4% (98) —— 0.48[034,0.68]) 030
4+ (n=293) 53.4% (78) 71.4% (91) —_— 0.62[0.45, 0.83]
PISA Radius (median)
20.87 an (n = 306) 48.2% (72) 66.5% (92) —— 0.57[0.42,0.78] 0.86
<0.87 am (n = 294) 42.0% (52) 67.1% (94) . 0.54[039,0.76) ¥
EROA, PISA (median)
2037 am? (n = 309) 49.8% (75) 73.7% (102) —— 0.52[0.38,0.70] 0.01
<037 am® (n = 282) 37.9% (45) 60.4% (81) ——— 0.54[0.37,0.78]
Reg Vol, PISA (median)
223 mL (n =138) 45.1% (30) 62.2% (38) —_——— 0.50[031,0.81] on
<23 mL(n=122) 40.1% (19) 73.5% (47) —_— 0.43[0.25,0.74])
Reg Fraction (median)
236% (n =135) 45.7% (28) 70.5% (43) —— 0.44[027,0.71] 0.75
<36% (n = 124) 40.9% (21) 67.1% (42) —_— 0.50[0.29, 0.85] 2
Vena Contracta (median)
2057 am (n = 294) 46.8% (65) 69.3% (93) —i 053[0.38,0.73] 0.62
<0.57 am (n = 275) 44.4% (549) 66.4% (86) —— 059[0.42, 0.83] 2
Pulmonary Vein Flow
0/1+4/2+(n=63) 34.8% (10) 62.7% (19) ———— 0.41[0 19, 0.89]
3+(n=172) 421%(28) 725% (64) ———— 043[0.28,068] 028
4+ (n=238) 49.5% (63) 66.5% (61 e 0.65[0.46, 0.92]
TR severity
<1+ (n = 501) 44.7% (107) 645% (143) ——— 0.61[0.47,0.78]) oz
22+ (n = 98) 49.9% (20) 81.0% (40) —— 0.43[0.25,0.74] ¥
Peak E (median)
2109 cm/sec (n = 292) 49.7% (68) 73.7% (98) —— 0.52[0.38,0.72] 025
<109 cm/sec (n = 274) 41.8% (52) 58.5% (73) —e—] 0.69[0.48,0.99]
RVSP (median)
243 mm Hg (n = 276) 55.8% (69) 76.8% (103) —— 0.62[0.45,0.84] 0.79
<43 mm Hg (n = 252) 36.1% (40) 53.9% (61) —— 0.58 [0.39, 0.86] )
Tier of Echo Eligibility
Tier1(n =530) 472% M7) 67.0% (161) —— 0.58 [0.46, 0.74]
Tier2 (n= 61) 17.4% (4) 679%(3) ¢+ 023[0.08,068] 0.21
Tier3 (n=23) 50.0% (7) 70.0% (5) i 1 0.80 [0.25, 254]
02 0.5 1 15 25
Favors MitraClip + GDMT  Favors GDMT Only
Values in the TMVr plus GDMT and GDMT alone columns are Kaplan-Meier estimated % (n) of cases reaching the endpoint at 24 months. EROA = effective regurgitant
orifice area; GDMT = guideline-directed medical therapies; LV = left ventricular; LVEDD = left ventricular end-diastolic diameter; LVEDV = left ventricular end-
diastolic volume; LVEF = left ventricular ejection fraction; LVESV = left ventricular end-systolic volume; MR = mitral regurgitation; PISA = proximal isovelocity surface
area; RVSP = right ventricular systolic pressure; TR = tricuspid regurgitation.
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TABLE 2 Predictors of 24-Month All-Cause Mortality or HF Hospitalization by
Multivariable Cox Regression

Hazard Ratio (95% CI) p Value
GDMT-treated patients
RVSP (per mm Hg) 1.01 (1.00-1.02) 0.03
STS replacement score (per point) 1.07 (0.98-1.18) 0.14
LVEDV (per ml) 1.00 (1.00-1.00) 0.84
Sex (female vs. male) 0.97 (0.64-1.46) 0.87
EROA, PISA (per cm?) 3.15 (1.08-9.21) 0.04
Etiology of cardiomyopathy (ischemic vs. nonischemic) 0.92 (0.62-1.36) 0.66
STS repair score (per point) 0.96 (0.87-1.07) 047
LVEF (per %) 0.98 (0.96-1.00) 0.03
Age (per yr) 0.99 (0.97-1.01) 0.24
Tricuspid regurgitation grade (=2+ vs. =1+4) 1.60 (1.07-2.39) 0.02
TMVr-treated patients
RVSP (per mm Hg) 1.02 (1.01-1.04) 0.005
STS replacement score (per point) 1.12 (1.02-1.23) 0.02
LVEDV (per ml) 1.00 (1.00-1.01) 0.07
Sex (female vs. male) 0.64 (0.37-1.08) 0.09
EROA, PISA (per cm?) 2.56 (0.79-8.26) 0.12
Etiology of cardiomyopathy (ischemic vs. nonischemic) 0.70 (0.43-1.13) 0.15
STS repair score (per point) 0.95 (0.88-1.04) 0.26
LVEF (per %) 1.01 (0.98-1.03) 0.56
Age (per yr) 1.01 (0.98-1.03) 0.57
Tricuspid regurgitation grade (=2+ vs. =1+4) 0.90 (0.51-1.61) 0.73

Bold values indicate statistically significant values.

GDMT = guideline-directed medical therapy; STS = Society of Thoracic Surgeons; TMVr = transcatheter mitral

valve repair; other abbreviations as in Table 1.
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TABLE 3 Adjusted Changes in Echocardiographic Parameters From Baseline to 12 Months

Device Group Control Group Difference

(12 Months — Baseline) (12 Months — Baseline) (Device — Control) p Value
LVEF, % -5.6 + 1.2 (281) —8.8 + 1.1 (295) 25116 0.048
LVEDV, ml —5.1 4+ 4.5 (281) 4.8 + 4.8 (295) -9.8 +6.8 0.16
LVESV, ml 6.5 + 3.9 (281) 12.8 + 4.2 (295) -6.3+5.8 0.29
LVEDD, cm 0.04 + 0.06 (301) 0.24 + 0.08 (308) -0.21 £ 0.1 0.07
LVESD, cm 0.15 + 0.08 (301) 0.43 + 0.08 (307) —0.28 + 0.1 0.02
LA volume, ml 9.7 £ 2.4 (292) 12.6 + 2.5 (303) -29+34 0.40
Vena contracta, cm —0.09 + 0.02 (277) 0.03 + 0.02 (293) -0.12 + 0.02 <0.001
Peak E, cm/s 27.85 + 2.92 (280) 4.34 + 2.92 (286) 23.50 + 4.12 <0.001
RVSP, mm Hg -1.2 £ 1.2 (253) 1.7 + 1.43 (275) -29 +1.94 0.4

Values are least square mean =+ SE (N), adjusted for the baseline value. Unadjusted baseline values for LVEDV, LVESV, and LVEF are shown in Online Table 5. Subjects without
an available follow-up echocardiographic image who had an adjudicated heart failure death prior to that visit were assigned the worst change from baseline to that visit. For all
other subjects who had missing echocardiographic values due to other reasons (e.g., death not due to heart failure, withdrawals, missing echoes, and so on), multiple
imputation with Markov Chain Monte Carlo was used. Analysis of covariance was performed for paired analysis of changes overtime adjusted for baseline values. p values were
calculated from analysis of covariance.

Abbreviations as in Table 1.
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FIGURE 2 LV Remodeling and Systolic Function During 24-Month Follow-Up
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—&— Device Group

—#&— Control Group
# p <0.05 (Control Relative to Baseline)
+ p <0.05 (Device Relative to Baseline)
# p <0.05 (Device Relative to Control)

Paired analysis of LV volumes and left ventricular ejection fraction (LVEF) by echocar-
diography from baseline to 1, 6, 12, 18, and 24 months of follow-up. Subjects without an
available follow-up echocardiographic image who had an adjudicated heart failure death
prior to that visit were assigned the worst change from baseline to that visit. For all
other subjects who had missing echocardiographic values due to other reasons

(e.g., death not due to heart failure, withdrawals, missing echoes, and so on), multiple
imputation with Markov Chain Monte Carlo was used. Analysis of covariance was per-
formed for paired analysis of change over time adjusted for baseline values.
Abbreviations as Figure 1.
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