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NEW CHALLENGES:
Comorbidities and Multiple Valves
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We are all getting older...
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The Burden of Valve Disease

US Population study: pooled from CARDIA, ARIC, CHS

11,911 adults with routine echocardiography
US Community study: Rochester, Minnesota (Mayo Clinic)
16,501 adults with clinically indicated echocardiograms (18.6% of population)

B _t __,J; Methods
_.-""h" _; i

Moderate/severe disease only

VARYING ETHNICITY | ’l: ACC/ASE definitions
P Age/gender specific analyses

. Survival vs. matched controls

Nkomo VT et al. Lancet August 18t 2006: 1005-1011.



| 757 of valve disease is silent 2.5%

Pravalence of modemtear severs vabe dissa

A e Population prevalence
I — (2000 census
“Case burden”

Community prevalenc
“Clinical burde

1.8%

MR 1.7%, MS 0.1%
AR 0.5%, AS 0.4%

Nkomo VT et al. Lancet August 18t 2006: 1005-1011.
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Aortic Stenosis in the 215t century

Clinical characteristics of a 52,000 French population

French hospital episode statistics 2007
ICD 10 coding for AS
51,720 patients with AS in 1200 hospitals
Characteristics
» Mean age 78+/-11 yrs
» >70yrs 82%
» Male 52% (female dominance >80 yrs)
» Diabetes 22%, hypertension 65%, PVD 8%
» Neurological dysfunction 13%, COPD 14%
» Renal dysfunction 12%
» AF 36%

Garbarz E et al
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Three- and Five-Year OQutcomes After Transcatheter
Aortic Valve Implanfation.in High-Risk Patients With
Severe Aortie - Stenosis

The U.K. TAVI (Unite€ K ifg o, [ ranscatheter Aortic
Valve Implantation*Registry

Alison Duncan?, Peter Ludman? Winston Banya?!, David Cunningham?, Damien
Marlee3, Simon Davies?!, Jan Kovac#, Thomas Spyt4, Neil Moat?!

1: Royal Brompton Hospital, London, 2: Queen Elizabeth Hospital, Birmingham
3: University College Hospital, London, 4: University Hospital Leicester,



Independent Predictors of Long-Term Survival
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Original Investigation

Clinical Outcomes at 1 Year Following
Transcatheter Aortic Valve Replacement

“Big data” study: STS/ACC TAVI Registry & Medicare/Medicaid claims 2011-2013
12,182 TAVI procedures at 299 US centres (median age 84 yrs, median STS PROM 7.1%)

40 -

R Composite 35.4%

9)

S 30

(D)

s | |Morlity __ 23.7%

©

'S 20

=

(D)

= . 14.3%

© Heart failure

= 10+

E

/g S ety Stroke 4.1%
0 ettt tetetetetetetetetetetetntetatatatatatatets AVRI  1.4%
0 3 6 9 12

Months Since Index Procedure
Holmes DR Jr et al. JAMA 2015;313:1019-1028.



92 centers
25 countries

lung B et al. EuroHeart Survey 2003



EuroHeart Survey

Table 2 Causes of multivalve heart disease N=712
Acquired
Cardiac diseases Rheumatic heart disease . 91%
Infective endocarditis » 304
Degenerative calcific > 41%

Adverse effects of treatment

Non-cardiac systemic diseases

Congenital

Cardiac remodelling/dilatation (functional)
Thoracic/mediastinal radiation therapy

Adverse drug effects (ergot-derived agonists,
anorectic agents)

End-stage renal disease on haemodialysis
Carcinoid heart disease

Connective tissue disorders

Other (rare)

Marfan syndrome
Ehlers—Danlos syndrome
Trisomy 18, 13 and 15
Ochronosis (alkaptonuria)
Shone’s anomaly

Congenital polyvalvular cardiac disease,
without trisomy

Unger P, Rosenhek R, et al. Heart 2011;97:272
lung B et al. EuroHeart Survey 2003
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OXVALVE

VALVULAR HEART DISEASE
Population Cohort Study

Results

Total@ohort:2500X
No®alve@isease:F12440R

Eur Heart J 2016 (In Review)




Management of Single Valve Lesions

Severe

Symptoms
Cavity enlargement
LV dysfunction




Management of Multivalvular and
Combined Lesions

Moderate Moderate

Symptoms
Cavity enlargement
LV dysfunction
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RVOT flow

TR — derive peak PA
systolic pressure

PR — mean PA pressure
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Haemodynamics

Systemic vascular resistance

Pulmonary vascular
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Multiple and Mixed Valve Disease:
Role of Echocardiography

As with any single valve-single lesion disease,

Imaging of patients with multiple and/or mixed
valve disease should evaluate:

» Aetiology

» Mechanism(s) of dysfunction
»> Severity

» Consequences

» Possibility of repair



Multiple and Mixed Valve Disease:
Role of Echocardiography

..nevertheless, there are specific issues, including

» scarcity of data in the literature

» Indices of the severity of valvular regurgitation or
stenosis validated only in patients with single valve-
single lesions disease

» hemodynamic interaction

« Measurements which are less dependent on loading
conditions are preferred (eg. direct planimetry, ERO, vena
contracta)



Interventions in Multiple Valve Disease

* Operative risk
» Increased in double- vs. single-valve replacement
» Type of procedure: valve replacement, valve repair, TAVI
» Overall risk (risk scores poorly validated)

» Local conditions
Calcification, additional procedures (aorta, tricuspid, CABG)

* Long-term consequences
» Risk of re-operation
» Late mortality/morbidity after double valve replacement



Percent of Patients

Operative Mortality

Unadjusted Aortic Valve Operative Mortality

Cumulative over last 10 years

20 -

1985

2004 1285 2004

AV Replace AV Replace
+CAB

STS Database

B EuroScore @ Observed

151

101

e AS AR MS MR Redo
+ MV Replace prﬂsth

Euro Heart Survey

STS database 2005
http://sts.org/documents/pdf/Spring2005STS-ExecutiveSummary.pdf
lung B, et al. EuroHeart Survey 2003



% SURVIVAL
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LV remodelling > Mitral valve deformation
leaflet tethering

@ —> T LV-LA pressure gradient

Low flow low
: gradient aortic ™
stenosis

Unger P, et al. Heart 2010;96:9



Management of AS + MR

« Impact of isolated AVR on MR
» 17 studies, £ 1300 patients
> Regression observed in 65-75%

> Regression may be observed even in patients with
moderate/severe MR

Improvement Less/no improvement
e Functional etiology e Organic etiology
e Low EF, CHF e Enlarged atrium
e Lower grade of MR e AF
under GA e Pulmonary HT

e Patient prosthesis mismatch
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ERO < 20 mm?

Assess the ERO

ERO 20-29 mm?

l l

Functional MR

Organ

l

ic MR

\

ERO =30 mm?

v

Operative risk + comorbidities

PASP > 50 mmHg >
LAD > 50 mm Yes / \
Atrial fibrillation Low Intermediate High
PPM \
v / l
No
No mitral valve AVR + mitral valve Isolated AVR TAVI
surgery surgery
referably repair
(p Y repair) Low T Intermediate High T
Surgical Risk

adapted from Unger, Rosenhek, Dedobbeleer, Lancellotti Heart 2011;97:272-277.



International Guidelines

Vilamie 26 teniiel § Fetnary D4 1N OVO5-FARE

European
Heart Journal

1 Sockety of Cardiology

tural Ptery of aoatk et
Arntyloysiene aod cartee! nepfuupathy
Thermodiution-dertd consary fow

PR et 2
- those wartann avd mgam aliey
oeyncasdidl nbarrtne
S0 Qusdednos o endocadar
b

Nishimura R et al. J Am Coll Cardiol 2014;63(22).e57-e186.
Vahanian A et al. Eur Heart J 2012. www.escardio.org



Management of Multiple Valve Disease

2012 ESC 2014 ACC/AHA
Guidelines on the Management of Valvular Guidelines for the Management of Patients
Heart Disease With Valvular Heart Disease
« Data on multiple valve diseases «Each case must be considered
are lacking and do not allow for individually...
evidence-based ..the committee has developed no

recommendations.» specific recommendations. »




Table 1 Indications for concomitant valve surgery in patients undergoing surgery on another valve

Valve lesion

ACC/AHA guidelines

ESC guidelines

AS

TH

18

Class I: AVR isindicated for patients with severe ing surgery on
the aorta or other heart valves (level of evidenc

Class lla: AVR is reasonable for patients with moderate AS undergoins
CABG or surgery on the aorta or other heart valves (level of evidence @

Class IIb*: AVR may be considered in patients undergoing CABG who have
mild AS when there is evidence, such as moderate to severe valve

Class I: AVR is indicated for patients with chronic severe AS
undergoing surgery on other heart valves (level of evidencd

Class IIb*: AVR may be considered igsagtients with moderate AR while
undergoing CABG (level of evi!ence.m

Class I: Tricuspid valve repair is beneficial for sevgge TR in patients with MV
disease requiring MV surgery (level of evidencs @

Class Ilb: Tricuspid annuloplasty may be considered for less than severe

TR in patients undergoing MV surgery when there is pul
hypertension or tricuspid annular dilatation (level of ew‘de%

No clear position

If severe AS and severe MR, AVR plus MV repair is the preferred strategy.

If severe AS and less-than severe MR, intraoperative TOE and wisual
inspection of the MV to determine if additional MV surgery is wamanted

In combined MS and AR, consider balloon mitral valvotomy, and monitor for
symptomatic improvement before eventual AVR if MS is predominant

Class I: There Is evidence and/or general agreement that patients with
severe oing surgery on another valve should have AVR (level of
evidenc

Class lla: The weight of evidence/opinion is in favour of AVR in patients ye
moderate AS undergoing surgery on another valve (level of evidencel

Class I: There Is evidence and/or general agreement that patients with

severe A ing surgery on another valve should have AVR [level of
evidenc

Class I: There is evidence and/or general agreement that patients with
severe TR undergoing left-sided valve surgery should have tricuspid valve
surgery (level of evidence;

Class lla: The weight of evidence/opinion is in favour of tricuspid surgery in

patients with m e organic TR undergoing left-sided valvl surgery
(fevel of eviden: in patients with moderate secondary TR with
dilated annulus (>4 mm byagcho) in a patient undergoing left-sided valve

surgery (level of evidence:

If severe functicnal TR in patients with severe MS, PMC can be attempted.
Class I: There is evidence and/or general agreement that patients with
severe TS (+/-TR) undermgoing left-sided valve intervention should have
tricuspid walve surgery (or balloon valvotomy if TS is isolated) flevel of
evidenc

In patients undergoing AVR for AS, functional MR without mitral annulus
dilatation or marked abnormalities in LV geometry, surgical intervention on
the MV is in general not necessary

In patents with MS combined with severe aortic valve disease, surgery Is
usually preferable.

If coexisting MS and moderate aortic valve disease, PMC can be pedformed
o postpone surgical treatment of both valves

Moderate AS defined by the ESC guidelines as valve area 1.0—1.5 cm? (0.6— 0.9 cm®/m? BSA) or mean aortic gradient 30—50 mm Hg in the presence of normal flow conditions, and by the
ACC/AHA as valve area 1,0—1,5 em? (0.6 cm®/m? BSA), maximal jet velocity 3.0—4.0 m/s, mean sortic gradient 25—40 mm Hg.

*In these situations, the guidelines refer to CABG as the main reason for surgery, and not to surgery on another heart valve.

ACC, American College of cardiology; AHA, American Heart Association; AR, sortic regurgitation; AS, aortic stenosis; AVR, aortic valve replacement; BSA, body surface area; CABG, coronary
artery bypass grafting; ESC, European Society of Cardiology; LV, left ventricular; MR, mitral regurgitation; MS, mitral stenosis; MV, mitral valve; PMC, percutaneous mitral commissurotomy;
TOE, transoesophageal echocardiography; TR, tricuspid regurgitation; TS, tricuspid stenosis,



From Multiple Valves to Multiple Devices
TAVI: Menu du Jour

Transfemoral TAVI devices DAlIOOHAPSTUARIS AN
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Combined Percutaneous Aortic and Mitral Valve
Implantation in a Single Patient (in a Single Week)
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Take Home Messages

Comorbidities are common in valvular heart disease
(predominantly as a function of ageing) and have a
major impact on outcome

Multiple valve disease poses particular challenges:
» Diagnosis

» Echocardiographic assessment

» Choice of intervention

» Very limited evidence

The advent of TAVI and novel mitral technologies opens
a whole new range of treatment permutations

Valvular heart disease is never boring!
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Ischaemic (functional) MR Organic MR
ERO >20 mm? ERO > 40 mm?2 (2)
after AVR Risk of future reoperation

Grigioni F et al. Circulation 2001;103:1759
Enriquez-Sarano M. et al. N Engl J Med 2005;352:875



Take home messages

*  Multiple and mixed valve disease are frequent
—  almost 50% of degenerative origin

. DnghOSTlCJJITfC(”S
— = Haemodynamic interactions between valve lesions
—  Indices validated in single-valve/single lesion disease
—  Measurements less dependent on loading conditions should be prefered

*  Management strategy: few data in the literature
— each case must be considered individually
*+ increased operative risk of multiple valve surgery
* risk of leaving a valve unoperated



