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Left Ventricular Dysfunction | ™%
in SAVR and TAVR 3

> Prevalence :
> LV dysfunction (LVEF<50%): 15-45%
» Severe LV dysfunction (LVEF<30-35%): 5-25%

> Impact of pre-existing LV dysfunction on
outcomes following TAVR and SAVR

> Effect of therapy (TAVR vs. SAVR) and
approach (TF vs. TA) on outcome of patients
with LV dysfunction

> Implications for procedure selection



Impact of Low LVEF on Overall
Mortality after TAVR

30-days Study ID ES 95% CI

Ewe etal. 2010 0.18 -0.16/0.52

Fraccaroetal. 2012 0.39 0.09/0.69

Munoz-Garcia et al. 2012 013 -0.24 /0.51

O'Sullivan et al. 2013 -0.28 -0.56/0.01

Pilgrim et al. 2011 -0.00 -0.35/0.35

Rodes-Cabau et al. 2010 0.29 0.00/0.58

Stohr et al. 2011 031 0.00/0.61

Van Linden et al. 2011 016 -0.19/0.51

van der Boon et al. 2012 -0.24 -0.61/0.13
Overall (random-effects model) 0.11 -0.05/0.27 2,

i-year StudylD ES  95%Cl N
Eweetal. 2010 0.12 -0.22/0.46 147
Fraccaroetal. 2012 0.38 0.08/0.68 384
Gotzmann et al. Eur J Heart Fail 2012 0.41 0.13/0.69 202
Moatetal. 2011 0.24 0.00/0.48 865
Munoz-Garcia et al. 2012 0.44 0.07/0.82 205
O'Sullivan et al. 2013 0.06 -0.22/0.35 269
Piazzaetal. 2013 0.34 0.00/0.67 405
Van Lindenetal. 2011 0.34 -0.01/0.69 200
Zahnetal. 2013 0.17 0.00/0.34 1,318
van der Boon etal. 2012 -0.10 -0.47/0.26 230
Overall (random-effects model) 0.23 0.14/0.33 4,225

Sannino et al. International Journal of Cardiology 176:32-39, 2014



Impact of Low LVEF on Cardiac
Mortality after TAVR

30-day-follow-up
Study ID ES 95% CI N

O'Sullivan etal. 2013 0.28 -0.01/0.56 269
Pilgrimet al. 2011 0.07 -0.28/0.42 249

van der Boon et al. 2012 -0.31 -0.68/0.06 230

Overall (random-effects model) 0.03 -0.31/0.36 748

lower mortality : higher mortality

1-year-follow-up

Study ID ES 95% CI N
Fraccaroetal. 2012 0.13 -0.17/043 384
Gotzmann et al. 2012 0.41 0.13/0.69 202

O'Sullivan etal. 2013 0.30 0.01/0.59 269

Overall (random-effects model) 0.29 0.12/0.45 855

lower mortality © higher mortality

Sannino et al. International Journal of Cardiology 176:32-39, 2014



Recovery of LVEF following TAVR In
Patients with Low LVEF

Discharge Study ID
Bauer et al. 2004
Bauer et al. 2013
Clavel et al. 2009
Clavel atal. 2010
at al, 2004
Cribier &t al. 2006
Ewe et al. 2010
Fraccaro et al. 2012
Filgrim et al, 2011 i 063/
Tzikas et al, 2011 0.40/1.78
Wan Linden et al. 2011 0.62/1.3%

Owerall {random-effects model) 0.80/1.04

O'Sullivan at al

worse EF ° better EF

1-year-follow-up

Study ID ES 95% ClI N
Clavel etal. 2009 1.60 0.83/2.36 15
Clavel etal. 2010 1.08 0.70/1.47 41
Elmariah et al. 2013 5.65 4.87/6.43

Fraccaro etal. 2012 1.34 096/1.72 50 . 2
Gotzmann et al. 2012 0.97 0.72/1.22 89 i’}
Logstrup etal. 2013 1.15 0.86/145 74 =
O'Sullivan etal. 2013 1.29 1.02/1.57 95 B
Van Linden etal. 2011 1.90 1.37/2.42 39 -
Overall (random-effects model) 1.80 1.21/2.39 511 &
worse EF © better EF

Sannino et al. International Journal of Cardiology 176:32-39, 2014



PARTNER-IA: Change in LVEF over Time Q

Left Ventricular Ejection Fraction (%)
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PARTNER-IA: All Cause Mortality
LVEF Improvement at 30-days (LVEF<50%) (’ PARTNZR
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O 60 120 180 240 300 360 420 480 540 600 660 720
Time in Days
Number At Risk

TAVR - No Improvement 22 18 18 15 14 13 12 9 9
TAVR - Improvement 68 68 63 60 58 57 56 54 45
SAVR - No Improvement 22 20 19 18 18 17 17 17 13
SAVR - Improvement 44 42 42 40 39 36 35 33 28

Elmariah et al. Circ Cardiovasc Interv. 2013;6:604-14.



Impact of CAD on LVEF recovery
following TAVR
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Outcome of Patients with Low LVEF
after TAVR: Flow and Gradient Matter

The Québec-Vancouver Experience

Low Flow:
SVi<35 ml/m?

Low Gradient:
MG<40 mmHg

All-cause mortality (%)

Patients at risk
NF-HG 195

LeVen F et al.  ReogS,
JACC2013 [




Outcome of Patients with Low LVEF
following TAVR:
Low vs. High Gradient
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Impact of Preoperative Contractile
(flow) Reserve on Survival and
LVEF after SAVR

126 Patients Group I = contractile reserve
ASV>20% under DSE

Group II = no contractile reserve

100

Group I, Valve Replacement *

~J
N
1

Group II, Valve Replacement §

Patient Survival (%)
un
=

25 : Group I, Medical Treatment
| I § p=0.07 vs medical
0 - Group II, Medical Treatment * p= 0.001 vs medical
0 50 100 Months

Monin et al, Circulation Quere et al, Circulation
2003;108:319-324 2006;113:1738-1734



Impact of Preprocedural Contractile
(flow) Reserve on Survival after TAVR

Log Rank p = 0.029

Survival

With Contractile
(ASVI = 20%)

Without Contractile
(ASVI < 20%)

12 18 24

Follow-up Time (Months)

Number at Risk
With Reserve

Without Reserve

Hayek et al.
e ; § JACC Img 2015
17 11 9



Case #1

Resting Echo
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LVEF=40% SV=53 ml
AVA= 0.77 cm?
AP=49 /29 mmHg
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Case #2
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Impact of PPM on Operative Mortality In
Patients with Pre-existing LV dysfunction

1200 patients undergoing SAVR

Operative
Mortality
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Blais et al, Circulation,108:983-988, 2003



Impact of PPM on Late Mortality In
Patients with Pre-existing LV dysfunction

LVEF<50%

Survival(%0o)

41+4%
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Mohty et al. JACC 2009; 53:39-47
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Prosthesis-Patient Mismatch in PARTNER-IA:
TAVR vs. SAVR

Whole Cohort Annulus Diameter <20 mm
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Pibarot et al.
JACC 2014



Severe Aortic Stenosis

TAVR vs. SAVR:
Less PPM but more
PVR

Severe PPM
Moderate -Severe PVR

Residual
hemodynamic

load Persistent/recurrent

symptoms

_- Persistent LV

Pibarot et al. JACC 2014 SN ooy

* Mortality




TRIAL

i PARTNER
Baseline LVEF

PARTNER-IA: All Cause Mortality (.
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Time in Days
Number At Risk
TAVR LVEF < 50% 108 96 90 82 78 76 73 68 59
TAVR LVEF >50% 226 205 197 176 172 160 149 145 121
SAVR LVEF< 50% 107 81 79 76 75 69 66 63 50
SAVR LVEF > 50% 228 184 165 160 153 149 145 135 116

Elmariah et al. Circ Cardiovasc Interv. 2013;6:604-14.



PARTNER | (Cohorts A and B)

THE

@/ PARTNER

TRIAL

Low-EF, Low-Flow, Low-Gradient
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Number At Risk

A-TAVR 56 50 45 39 38 37 35 32 32
A-Surgery 49 38 36 35 35 32 29 29 27
B-TAVR 17 15 14 12 11 9 9 9 9
B-Std Rx 25 19 13 10 10 8 5 5 5

Herrmann et al Circulation 2013



Recovery of LVEF In Patients with
LV Systolic Dysfunction (LVEF<50%):
TAVR versus SAVR

SAVR Group: TAVI Group:
(n=120) (n=41)
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Impact of Approach (TF vs. TA vs. TA0)
on Myocardial Injury Following TAVR

Change in Troponin in TAo vs. TA
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LV Systolic Dysfunction

/\ Low-Flow,
High Gradient '

Low-Gradient:
DSE
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NORMAL-LVEF
«PARADOXICAL»
LOW-FLOW
LOW-GRADIENT

T ———

Stage D3
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PARTNER | (Cohorts A and B)

Paradoxical (Normal-EF), Low-Flow, Low-Gradient
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Conclusions

> Patients with LV systolic dysfunction, and
particularly those with low gradient, are at higher
risk of CV morbidity and mortality following AVR

» Poor LV function and/or low gradient and/or absence
of flow reserve should NOT preclude AVR

> TAVR with TF or TAo approach may be superior to
SAVR In patients with LV dysfunction and most
particularly in those with:

» Low-flow, low-gradient AS and no flow reserve

» Paradoxical low-flow, low-gradient AS



SUCCESS CONSISTS OF
GOING FROM FAILURE
TO FAILURE WITHOUT
LLOSS OF ENTHUSIASM

Winston Churchill



