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Valve disease prevalence in HF

/
LVSD 3%mild, 4%moderate, 5%severe
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79 043 patients with HF symptoms, signs & elevated BNP
Marciniak et al, BM] Open 2017
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VHF

= VD with HF symptoms, signs, serum biomarkers
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HF < VHD

-
VHD «— HF
Secondary MR /TR VHD — HF

AS /AR /Primary MR /TR
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VHF

disease of the valve and of the ventricle

-

HFpEF
HFrEF
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Serum biomarkers in VHD predicting VHF
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Biomarkers associated with Biomarkers associated with myocardial Biomarkers associated with
p myocardial hypertrophy and fibrosis stress myocardial necrosis r
= micro RNA: miR 133, miR 21, MiR 29 = Natriuretic peptides: BNP, NT-pro BNP, = Troponin
= ST2 MR-proANP, ANP, adrenomedullin
= Galectin-3 = GDF-15

Syed et al. Heart 2018
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AS-related VHEF

high afterload-related
reduced LVEF LV systolic impairment
AS-related HFrEF

due to LV compensatory
mechanisms to the AS

hypertrophy-related
preserved LVEF LV diastolic impairment

AS-related HFpEF

LF LG AS

cardiomyopathies LV systolic impairment

e.g. ischaemic coexistent with AS

due to coexistent
pathology
AF, MR, MS, TR, shunt,

constrictive pericarditis reduced forword flow

Garbi et al, Structural Heart, 2017
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AS-related HFpEF

LVH + myocardial fibrosis — diastolic dysfunction — HFpEF

Normal Heart Aortic Stenosis

Diffuse Interstitial Fibrosis Focal Replacement Fibrosis

Hypertrophy

Fibroblast Sl D~
Collagen fibers  wmme

Cardiomyocyte &=y
Blood vessel .

Picture from Kampaktsis et al. Heart 2017

Normal Myocardium
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Paradoxical LF LG AS (HFpEF) = distinct entity

serial LV changes parallel with AV changes, not a late stage of disease
20-25% AS patients

P=0.018 for LFLG-sAS vs NFHG-sAS B P<0.001 for LFLG-sAS vs NFHG-sAS
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Dabhl et al. (Pellikka) Heart 2015
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AS-related HFrEF

replacement fibrosis — reduction of contractile myocardial mass — HFrEF

Normal Heart Aortic Stenosis

g gt

Diffuse Interstitial Fibrosis Focal Replacement Fibrosis

Normal Myocardium Hypertrophy ;
Fibroblast b ® g
Collagen fibers @ o™
Cardiomyocyte &=y
Blood vessel .

Picture from Kampaktsis et al. Heart 2017
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AS-related HFrEF

High
afterload
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AS-related HFrEF

EF response to (T)AVR
Depends on revascularisation of co-existent CAD & on severity of fibrosis

525+8.0
S
S 50
o
£ 471+11.0
[ ~4
9
=1
3 it o O Mo i -
i = 44.7 £10.2
) - 435+107 42.8+16.0
) 412+74
=
o
9 40
T 39.5+£93
mmp=0439 M M p = 0.007 B W p = 0.001 B Ep-=0.002
Baseline Pre-Discharge 3 months 12 months
n=>56 n=>54 n=47 n=24

Patients without CAD or with Complete Revascularization
« Patients with Incomplete Revascularization

Steiner et al. JACC 2017
Adapted from Barone-Rochet et al. & Freixa et al.
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Management of AS-related VHF

LF-LG-AS
valvular heart failure
exclude errors -|
I 1
LF-LG-AS with reduced EF LF-LG-AS with preserved EF
HFreEF HFpEF
Severe | Moderate Severe I Moderate
AS AS AS AS
flow reserve no flow reserve l—"' trestment & TAVR (ar SAVR) I— BP treatment

TAVR if symptoms & BP treatment

I— TAVR or SAVR |— TAVR

Garbi et al. Structural Heart, 2017
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LVEF <40%

LVEF <500
i LVEF <50% and >20%

LVEF <30%
LVEF <30%

Henkel Varadarajan PARTNER TVT GARY
Trials Registry Registry

Steiner et al. JACC 2017
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0.6+

All-cause survival
°

Loa rank p<0.001

0.2 I Severe diastolic dysfunction and post-TAVR AR2mild

All other grades of diastolic dysfunction and post-
TAVR AR

M

T T T T T T T
0 40 80 12.0 16.0 200 240
Time (months)

19 15 13 8 4 3 2
123 107 95 2 51 0 1
B.
1.04
T—
e -
0.8+ |
= L1_~_‘
2 5
< ————rt
3
&
3 Log rank p=0.01
‘? 04
- At least moderate diastolic dysfunction and
< post-TAVR AR2mild
1 All other grades of diastolic dysfunction and
post-TAVR AR

Time (months)

Kampaktsis et al. Heart 2017

We need better timing!

Minimise risk of AR!

*  When HFpEF develops
- LVH
 Fibrosis

 In diastolic dysfunction
+ Diastolic SE

* Select morphology
* Use TOE guidance
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Freedom from death
o o

ngle CHF
Log rank <0.0001 Multiple CHF|
Months Follow-up ‘ Optimise HF meds post (T)AVR

Freedom from cardiac death
o

Durand et al. JACC CIN 2017
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HF(—)MR

-
MR <« HF

SECONDARY MR MR — HF
PRIMARY MR
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Primary MR natural history = progression to HF

Optimal time
Onset of of surgery
severe MR i
i Dilatation
LV

l Dysfunction

i Symptoms

Survival

Time (Years)
El Sabbagh et al. JACC CVI 2018
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Primary MR - HF symptoms at diagnosis

Degenerative mitral valve disease: Dyspnoea (n=5,059)
[0 Repair [ Replacement

45%
40% l
35%

8 30%
S 25%
& 20%
15% 1

10% T ’
A LE |
NYHA 1 NYHA 2 NYHA 3 NYHA 4
Dyspnoea

tients

Percenta

J L d'Arcy et al. Heart 2011;97:91-93
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Primary MR - development of LVSD

100 -
o 90 -
>
~ 80 - .
= 129 patients
> 70 -
C 60 -
>
U 50 -
D 40 -
= Survival free of:
4, 307 any event
S 204 —— symptoms
> 104~~~ asympt. LV-dysfunction
iy new onset Afib/PHT
0 ! J ! J ! ! ! !
O 1 2 3 4 5 6 7 8

Years
Watchful waiting Rosenhek et al. Circ, 2006
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Primary MR - development of HF

394 patients

Incidence (%)

Patients

at risk (n):

100

90 MV surgery/CVD

80 //——/’8/’:: o

70

60 —

50 —

40 -

30 AFib -

20 - 307 %

10 -

0 T T T T T T T T )
0 1 2 3 4 5 6 T 8 Years

MV surgery/CVD 115 82 59 47 34 29 19 13
HF 112 75 55 37 27 23 15 12
Afib 97 68 47 36 28 24 16 1

Grigioni et al for MIDA Registry, JACC CVI 2008
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Primary MR - HF related sudden death
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? in sedentary patients not negligible

Grigioni et al, JACC 1999
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Management of severe chronic primary mitral regurgitation

Y
( Symptoms )
I I
No Yes
A \d
(LVEF <60% or LVESD 245 mm ) ( LVEF >30% )
[ | [ I
No Yes No Yes
v d
New onset Refractory to medical

of AF or SPAP >50 mmHg therapy

I | | [

Ne Yes No Yes
v v
High likelihood of durable Medical therapy
repair, low surgical risk,
and presence of risk -
factors® Durable valve repair is
| I likely and low comorbidity
No Yes |\I|D YIzs
\ :
Follow-up Extended HF treatment®/
percutaneous
edge-to-edge repair
Y pJ Y " A\

VHD Guidelines 2017

Surgery (repair whenever possible)
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Surgery vs MitraClip
Primary vs Secondary MR

Normal Mitral Valve Regurgitation

Difference Between MitraClip p Value for

Etiology MitraClip Surgery

and Surgery (%) Interaction

1 Year i
Secondary MR 26/48 (54.2%) 12/24 (50.0%) T 0.02
Primary MR 74/133 (55.6%) 53/65 (81.5%) ——&— ' :

)
4 Years ;
Secondary MR 15/44 (34.1%)  5/22 (22.7%) —e 0.02
Primary MR 49/M7 (41.9%) 34/41(66.7%) ——o— ! ;

-50 0 50
- .

Surgery Better  MitraClip Better

Asgar, AW. et al. J Am Coll Cardiol. 2015; 65(12):1231-48,
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Ischaemic secondary MR

S :
basal-posterior aneurysm

Table 3. Selected 1-Year Outcomes of MV Repair Versus Replacement for Severe Ischemic MR (From
the Cardiothoracic Surgical Trials Network)

MV Repair MV Replacement p Value
(n=126) (n=125)

LVESVI (ml/m2: primary endpoint) 546+250 607 +£315 018~
Recurrent moderate/severe MR 32.6% 2.3% =0.001
Moderate 26.4% 2.3% —
Severe 42% 0% —
Death 14.3% 17 6% 0.45
MV reocperation 2.4% 0% 0.25
Major adverse cardiac eventsT 32 5% 33.6% 0.86
New York Heart Association functional class [I1/IV 9.0% 14.0% 0.28
Minnesota Living With Heart Failure score 245+231 196+194 0.12

Asgar et al, JACC 2015 / Acker et al CTSN Investigators, NEJM 2014
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Secondary MR
HFEEF [ LV-secondary LA-secondary | HFpEF
DCM PAF
Ischaemic 1A
Symmetric tenting dll atation
\Asymmetric tenting) L )
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Secondary MR

consequence of HF — responds to HF treatment
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Baseline b Follow-Up
072 a. . a atzon 0,005
100% - '
80% -
§2)
S 60% -
- . ® Severe
a
S Moderate
(0]
& 40% - " Mild
= 0,
§ 64% i m Trace/None
i
20% -
0% T
Recurrence Sinus Recurrence Sinus
Rhythm Rhythm

Gertz et al, JACC 2011
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Secondary MR in HFpEF

(A) Preserved EF patients with an ischemic etiology (B) Reduced EF patients with an ischemic etiology
60 1 | == No FMR (n=162) Log-rank test: P <0.001 60 1 | === No FMR (n = 111) Log-rank test: P <0.001
——— Mild FMR (n = 322) =—— Mild FMR (n = 335)
50 50
====x= Moderate or Severe FMR (n = 134) ====x= Moderate or Severe FMR (n = 207)
-
40 - -

L _..,.-----"""""“

o
e

o
agtnannt
s

All-cause death and readmission for HF

All-cause death and readmission for HF
w
(—]

0 30 60 9 120 150 180 210 240 270 300 330 360 0 30 60 90 120 150 180 210 240 270 300 330 360

Days after discharge Days after discharge

Number at risk Number at risk

No FMR 162 154 147 143 139 136 130 NoFMR 111 105 98 91 89 85 81
Mild FMR 335 283 257 239 224 215 205 MildFMR 335 295 268 248 231 217 208
Moderate/ Moderate/

Savere FMRIIA 116 102 96 88 85 80  overe MR 207 165 149 134 119 115 106

Kajimoto et al, Am J Cardiol 2017
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Secondary MR in HFpEF

(A) Preserved EF patients with a non-ischemic etiology (B) Reduced EF patients with a non-ischemic etiology
o 60| m— No FMR (n = 353) Log-rank test: P =0.008 o 60 | m— No FMR (n = 155) Log-rank test: P =0.003
= =
= —— Mild FMR (n = 652) = ——— Mild FMR (n = 445)
E 5. £ 50/
s ====== Moderate or Severe FMR (n = 202) g ==xaxx Moderate or Severe FMR (n = 279)
E 401 é 40
b= =
] <
= 2
= 301 -
£ =
« <
= s =
5 201 L, =
2 <
° =
2 2
= =
= <
i o ¥
< =

10
0 4
0 30 60 90 120 150 180 210 240 270 300 330 360 0 30 60 90 120 150 180 210 240 270 300 330 360
Days after discharge Days after discharge
Number at risk Number at risk
No FMR 353 330 315 304 285 273 266 NoFMR 155 141 136 132 126 123 120
Mild FMR 652 583 547 524 496 473 452  Mild FMR 445 412 393 376 356 340 331
Moderate/ Moderate/
4 5 5 4 141 5 175
Severe FMR 202 179 164 159 152 146 Severe FMR 279 240 225 208 193 185

Kajimoto et al, Am J Cardiol 2017



Gty wp CUOVOIE

April26-27, 2018

".

Secondary MR in HFrEF - prevalence

Prevalence
N MR

Yiu et al Circulation 2000 128 63%
Grigioni et al Circulation 2001 303 64%
Koellingetal Am Heart J 2002 1436 49% *
Trichon et al Am J Cardiol 2003 2057 56%
Robbins etal Am J Cardiol 2003 221 99%

Cleland et al N Engl J Med 2004 605 50% *

Grayburn et al J Am Coll Cardiol 2005 336 17%
Bursi et al Circulation 2005 303 90%
Acker et al J Thorac CV Surg 2006 300 66%
Di Mauro et al Ann Thorac Surg 2006 239 75%
Rossi et al Heart 2011 1300 74%
Deja et al Circulation 2012 999 63%
Onishi et al Circ Heart Fail 2013 277 48% *

*patients with moderate to severe MR

Bonow, 2016
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Add CRT to medical treatment

-40 -20 0 20 40 60 a0 100 120

40 . ALV+dP/dt,,,
(% Increase)

20

-20

-40

-60

-80

A EROA
100 (% decrease) |

EROA % | directly correlates to LV systolic function 1

Acute effects of CRT on functional MR in advanced systolic heart failure
Breithardt et al, JACC, 2003
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CRT effect

1.09 P<0.001 P<0.001

o
il

o
e

Vena contracta width (cm)
© 9
NG
| |
= —e—

H—eo— 7

—e—
—e——

©
o

PRE POST 6MO  OFF

MR severity | with CRT and T with CRT interruption

Acute Effects of Initiation and Withdrawal of CRT on Papillary Muscle Dyssynchrony and MR
Ypenburg et al, JACC, 2007



EUrovalve

masslonjey sUud/ o

0072017 08:50:25

H:-“:- 106

- 8
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ESY 194 ml
EF 12 %
HR 106 EPM
SV 26 ml

CO 2.7 Ifmin
Spl 0.64
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Survival (%)

Survival Free From

100 -

80 -

60

40 -

20 A

100 Adj HR for sev FMR = 1.5 (1.2 to 1.9; p=0.001)
Adj HR for mild/mod FMR = 1.2 (0.96 to 1.6), p=0.09)
= 80
a
5
2 60
N No FMR (n=335)
£ 40 4
a
3
T 59 Mild/moderate FMR (n=611)
™ P<0.0001
T Severe FMR (n=304)
0 -
| I I I I | I
0 1 2 3 4 5 6 7
Years
Ischemic cardiomyopathy Non-Ischemic cardiomyopathy
(n=645) (n=424)
100 ~
80 +
—_ No FMR
& 601 Mild/moderate FMR
No FMR < ild/moderate
Mild/moderate FMR <
s 40 A
=3
Severe FMR w0 Severe FMR
20 A
P<0.0001 P<0.0001
0 -
T T T T

Years

Asgar et al JACC 2015/ Rossi et al Heart 2011
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Secondary MR - impact on outcome in HFrEF

Age
Inpatient o A. Death or Heart Failure Hospitalization
TR 1
Diabetes =
ACE 5
. . ol p < 0.0001
Diuretic " -
;] = Mild MR
AF - — Moderate to
LVEF 8] Severe MR
[ e o | T T T T
0 365 730 1095 1460
LVIDd Diys
GFR
= B. Death 3, C. Heart Failure Hospitalization
e 2 -
= p<0.0001 ° p < 0.0001
o o
0 ")
o o
0 No MR w| = No MR
o | = Mild MR o | = Mild MR
— Moderate to —— Moderate to
=] Severe MR =4 Severe MR
;| T T T T T O T T T T T
°0 365 730 1095 1460 0 365 730 1095 1460
Days Days

Mowakeaa et al, OpenHeart 2018
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Ongoing MitraClip trials in HF with secondary MR

TABLE 5 Comparison of Ongoing Randomized Trials of the MitraClip in Patients With Heart Failure and Secondary Mitral Regurgitation

COAPT

RESHAPE-HF

MITRA-FR

Number of patients and sites

Secondary MR grade (core
laboratory verified)

NYHA functional class
LVEF

Surgical criteria

Left ventricular volume
entry criterion

Control arm

Primary efficacy endpoint
(superiority)

Primary safety endpoint

430 patients at 75 U.S. and Canadian sites

=3+ (EROA =30 mm? and/or
Rvol =45 ml)

Il, 1ll, or ambulatory IV
=20% to =50%

Not appropriate for mitral valve
surgery (heart team)

LV end-systolic dimension =70 mm

Guideline-directed medical therapy
(+CRT, if indicated)

Heart failure rehospitalizations at 1 yr

The composite of: SLDA; device

800 patients at 50 E.U. sites

=3+ (EROA =30 mm? and/or
Rvol =45 ml)

Ill or ambulatory IV
=15% to =40%

None

LV end-diastolic dimension
=55 mm

Guideline-directed medical
therapy (+CRT, if indicated)

Death or heart failure
hospitalization at 1 yr

None

288 patients at 18 French sites

Severe (EROA =20 mm? +
Rvol =30 ml)

-1V
=15% to =40%
None

None

Guideline-directed medical
therapy (+CRT, if indicated)

Death or recurrent heart failure
hospitalization at 1 yr

None

(noninferiority) embolization; endocarditis requiring
surgery; echocardiography core
laboratory-confirmed mitral stenosis
requiring surgery; LVAD implant; heart
transplant; or any device-related
complications requiring nonelective

cardiovascular surgery at 12 months

Health economics Assessed Assessed None

Follow-up, yrs 5 2 2
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Secondary MR - evolution on optimal HF management

1,04

P<0.001

stable MR
0,84

" progressive MR
0. —

=
é severe MR at baseline
3
0,49
0,29
0,01
I 1 1 I
0 2 4 6
Years
Stable MR 157 138 108 34
Progressive MR 34 27 16 6
Severe MR at baseline 58 27 19 9

Bartko et al (Harvard & Vienna) EHJ CVI 2018
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MR progression — HF

HF medical treatment

Secondary MR

Dynamic
MR

/
7
>

MR
progression / no
response

LV remodeling

N ———

Symptomatic Deterioration
AJijejIOo oeIpIR) JO YSIYN pasealou|

Valvular HF J

@alve interv@

Lancellotti & Garbi EHJ CVI 2018
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MR related VHF - when to intervene?

( )
Primary MR Secondary MR
\_ J \_ J
4 ) 4 HFpEF )
EF >30% If refractory to
Always cardioversion,
ablation, revasc
\. J \. J
( ) ( )
EF < 30% HErEE
If refractory to If (;efrlactory to
medical treatment medical treatment
\. J \. CRT J
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Conclusion

VHF

* high prevalence in the VHD population
e particularities of management

— HF medical treatment
— Benefit from the lower risk of transcatheter intervention



