449 consecutive patients who underwent TV
surgery (397 repairs and 52 replacements) due to
severe TR between 1997 and 2010.

Cox-regression analysis revealed independent
determinants of mortality:
Age (HR=1.03; 95% CI 1.01 to 1.05)
Male gender (HR=1.96; 95% C1 1.29 10 2.99)
NYHA functional class IV (HR=2.08; 95% C1 1.31 to 3.30)
Liver cirrhosis (HR=2.51; 95% C1 1.11 10 5.68)

Preoperative levels of hemoglobin (HR=0.89; 95% C10.80
t0 0.99)

Albumin (HR=0.52; 95% C10.33 10 0.81)
GFR (HR=0.86; 95% C1 0.78 to0 0.95)

WE OPERATE TOO LATE!!
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Percutaneous Approaches

for Tricuspid Regurgitation




Transcatheter Tricuspid Solutions

Approaches:

1. Superior vena cava
2. Inferior vena cava
3. Transapical

4. Transatrial

Anatomic Target
1. Leaflet

2. Annulus

3. IVC

4. Valve




Innovation
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TRANSCATHETER TECHNOLOGIES

Mechanism New Technologies
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Tricuspid Valve Interventions

2D and 30D 113 MagIng



Edwards TRI-REPAIR Study-Cardioband Annuloplasty
50% reduction in PISA EROA, 31% reduction in vena contracta,
and 7% improvement in stroke volume by core lab at 30 days

L

wewre

» Large proportion of patients treated with “lorrential TR

* Improvements resulted in most! patients achseving lower severty or moderate TR at 30

days



Cardioband Annuloplasty

Proximal RCA Mid RCA Distal RCA



Cardioband Annuloplasty

Distal RCA




Procedural Results Tricuspid Edge-to-Edge Repair

(249 patrents)
TR Grade

Number of clips 2 £ 1 (range: 100 ’

0-5) - .

Clip location, n (%) 80 i

Antero-septal 162 (65.1%)

Antero-septal + postero-sep . 2+

e RLERON) 40 ..prozzbuml
Duration of TR procedure, min 136 +62 SUCCESS
Reduction of 21 TR grade, n (%) 222 (89.2%) 20
Concomitant MR treatment, n 129 (51.8%)

MV Dvscharge i

(%)




Independent Predictors for Tricuspid Edge-
to-Edge Repair Failure
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FORMA Tricuspid Valve Therapy System
(Edwards Lifesciences)

* Spacer
- Positioned within regurgitant orifice
- Provides surface for native leaflets
1o coapt
- 12, 15 and 18mm sizes
-~ Advanced from left subclavian vein

* Rail
-~ Tracks Spacer into position







Final Assessment




US Feasibility Trial Results

Successful implant in 93% of patients
Acute procedural complications

- 2 RV perforations } Two deaths
- 3 anchor migrations

~ 50% reduction in TR severity by 3D EROA (majority of patients with either
massive or torrential TR)

Improvement seen in LV stroke volume and decrease in RV size at 30 days

Clinical improvement sustained out to one year
- > 20 point increase in KCCQ
- 6MWT time improved by 40 meters



Challenges

« Stable safe anchor placement (2 acute RV injuries and
3 late migrations)

* Assessing and confirming adequate TR reduction after
placement of FORMA device (3D EROA probably most
accurate mechanism to assess but ability to obtain
adequate images limited in study)

* Obtaining predictable stable TR reduction with precise
placement of spacer, especially in patients with
baseline torrential TR



Navigate

Transcatheter TV Replacement

Intrepid Evoque



Trans Jugular Requirements







Procedural success

» Procedural success (defined as the device successfully
implanted and residual TR $2+) was 72.8%.

» Greater coaptation depth (odds ratio: 24.1; p = 0.002) was
an independent predictor of reduced device success.

» Thirty-day mortality was 3.6% and was significantly lower
among patients with procedural success (1.9% vs. 6.9%;p »
0.04); Actuarial survival at 1.5 years was 82.8 ¢ 4% and was
significantly higher among patients who had procedural
success achieved.

# A baseline coaptation depth >1 cm was identified as the
best cutoff to predict the risk for procedural failure, with a
sensitivity of 73.9% and a specificity of 60% (area under the
curve 0.66).



Table 3. A summary of the available clinical data oo percutanecus transcatheter devices for FTR

Age (years) 76 74

77 7l ™ 74
Femates (%) 72 | @ | % | e | s | = |
Secondwry TR (%) 100 | 100 88 100 | 100 | 9 |
Atrial ersation (%) | ® | e | s wa | &1 WA
LVEF (%) % 0 4 NA " 51
‘Logistic £5 (%) e T T 2 T 12 s 1w
Previoscadacsugery() | 72 | NA 8  NA 45 76
30 day mortaiay (%) | o | o 7 o | w | a2
30-day technical success () a9 80 97 ™ 100 w2
Drskacatonidehicence (%) | e | 2 | o | 17 | o | e |
Resxdual moderate severe TR m 64 NA 72 45 20 NA
Reduction in Regiol (mi) M oz 2 | | wm |
.Mmmﬂ\(‘) - ) 13 NA 27 |
NYHA Class 111 (%) " 00 | 9 | » | 7 | e |
Changs in GMWT | aBAm | 453m | el6m | 450% | eS8m WA

GMAT. sovmunute walk test; £S5 (uo&wﬂi FTII functional Touneed regurtatbon. LVEF hﬂw-cam ﬁm:

Assoc abon. Regvol repurptaton wiume TR oo reurgitston

7% NA
0 | NA
100 NA
NA | NA
NA NA
NA | NA
% NA
s | o
89 100
M 0
0 0
AT e
NA 4
NA NA
NA | A



When to Intervene will depend on our ability to accurately measure:

1. TR severity and TV morphology

2. Right heart function and RV-PA coupling

Comgrehentive [valuataon of Secondary Trcuigsd
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Transcatheter TV Therapy:
No longer forgotten ...

When to intervene and when not to intervene -~
in tricuspid regurgitation is a “work in B

progress”
1. Earlier in the disease ess . —

- e | gy e e T e
2. Patient-specific anatomy 3 e

Which Device: » gun'ge
1. High Safety profile
2. Adequate Efficacy —



Fpare 2 Schermatc of the (hanges Assodiated With the Progresson of Trcungsd Regur gt ation

8 Norrral snatormy 8 Ly stagewe "orodetng ¢ Msstactre “ercaetsyg
of T gt wdw of 1w hewmt of B v e of Bw hest of e g e of e et

Late
Initial Right Ventricular (RV) diatation Progressive RV and TA dilatation Progressive RV distortion (tPHTN)
results in Tricuspid Annulus (TA) dilatation results in lack of leaflets coaptation results in further tethering of the leaflets
Annuler Device + Annular Device + Leaflet Device
Leaflet Device Leaflet Device Palliative Caval/FORMA Device
Replacement Device Replacement Device Replacement Device (?RV Fx)



Now 2-5 years > § years
A‘."i,"h,‘) ’ ) d’""“lﬂ ﬁ"l(l\ﬂ V- I ] ‘mnul.‘,ﬂ“\n'
‘IL)"i(")“ All devices couplation devices v« leaflet devices
. I'TVR
Moderate or
severe IR
, Mild or no xx
Severe TR
Number of Moderate o ,
proced - Efficacy on TR
roc urcs Severe ‘
e Prevention reduction

RV dysfunction

Efficacy
Safety

e

Time



