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Stenosi aortica calcifica dell’anziano:
processo ‘“attivo ed evolutivo™

Early Lesion

Late Lesion —»

Freeman e Otto: Circulation 2005; 111:3316-3326
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Freeman e Otto: Circulation 2005; 111:3316-3326
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Le dimensioni del problema

= Sclerosiaortica:
in ~ 16 (25) % della popolazione > 65 anni di eta
in ~ 48% (53) della popolazione > 84 anni di eta

= stenosiaortica: 1,3%  tra 65e 75anni
: :
Supino et al. 2,4%  tra7ge 8ganni
Heart Fail Clin. 2006;
21379-393 4% oltre 85 anni



Le dimensioni del problema

= Stenosi aortica in 2-9% di pz > 65 anni
= Lavalvulopatia piu frequente

= a2/ piu comune indicazione alla
cardiochirurgia

= 80% dirischio, entro i 5 anni, di insufficienza
cardiaca, sostituzione valvolare, morte



Outcome of 622 Adults with Asymptomatic, Hemodynamically

Significant Aortic Stenosis During Prolonged Follow-up
Pellika et al. Circulation 2005;111:3290-3295
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No. at risk 397 265 185 128




ALL CAUSE MORTALITY Symptomatic Aortic Stenosis
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AHA-ACC Severe Aortic Stenosis

ideli g Vmax greater than 4 m/s
guiaelines 200 AVA less than 1.0 cm?

Mean gradient > 40 mm Hg

Undergoing CABG Re-evaluation
or other heart surgery?

Equivocal No

l Mormal i

Exercise test LV ejection fraction

Symptoms

\BP Less than 0.50 Narmal

Severa valve calcification,
rapid progression, and/or
expected delays in surgery

Yes

| Class I| | Class || | Class b | | Class | | | Class ik | No

¥ ¥ ¥ h 4

Aortic Valve Replacement Clinical follow-up, patient education,
risk factor modification, annual echo

Preoperative coronary angiography




ESC/EACTS GUIDELINES

2012

Table 9 Indications for aortic valve replacement in aortic stenosis

Class?

AVR is indicated in patients with severe AS and any symptoms related to AS. |

AVR is indicated in patients with severe AS and any symptoms related to AS. B

‘ Cduse.

AR indaeg Table 4 Echocardiographic criteria for the definition

clearly related to

of severe valve stenosis: an integrative approach

Aortic Mitral Tricuspid

stenosis stenosis stenosis

Valve area (cm?)

Indexed valve area (cm*m? BSA

Mean gradient (mmHg)

Maximum jet velocity (m/s)

Velocity ratio
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Low-flow low-gradient Aortic Stenosis
EAE-ASE Reccomendations Eur J Echocard 2009;10:1-25

| ¥ 5-10% del casi
*Effective orifice area < 1cni-

* LV ejection fraction < 40%
*Mean pressure gradient < 30-40 mmHg
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(aumento SV= 20%)
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Vera stenosi serrata

2 —riserva contrattile NO
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Patient Survival (%) Group | : with contractile reserve
Group Il: no contractile reserve

100 -

Group |, Valve Replacement

Group I, Medical Treatment

0 TABLE 3. Cox Proportional Hazard Analysis of the Effect of
Surgical Treatment on Survival Duration in the 2 Groups

Kaplan-Meier sun Hazard Ratio 95% Confidence

for Death Interval P
Group 2, medical 1.0 Reference
Group 1, medical 0.61 0.27-1.35

Group 2, surgical 0.47 0.31-1.05
Group 1, surgical 0.12 0.05-0.3




*217 Pts (AVR) Levyetal JACC 2008;51:1466-72
*Aortic area < 1cm?

*EF <35%

*Mean gradient <30 mmHg

Perioperative mortality:
« 8% with contractile reserve
*38% without contractile reserve

Months Months
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ESC/EACTS GUIDELINES

AVR should be considered in symptomatic patients with low flow, low gradient (<40 mmHg) AS with normal EF only
after careful confirmation of severe AS.®

AVR should be considered in symptomatic patients with severe AS, low flow, low gradient with reduced EF, and
evidence of flow reserve.f

AVR should be considered in symptomatic pts with severe AS
Low flow, low gradient with reduced EF and evidence of ﬂow reserve

AVR may be considered in symptomatic patients with severe AS low flow, low gradient,and LV dysfunction without
flow reserve.f

| AVR may be considered in symptomatic pts with severe AS
Low flow, low gradient and LV dysfunction without flow reserve

* Excessive LV hypertrophy in the absence of hypertension.




AHA-ACCP. guidelines 2008

Although patients with low-output severe AS have a
poor prognosis, in those with contractile reserve, outcome is still
better with AVR than with medical therapy.'*® Some patients
without contractile reserve may also benefit from AVR. but

decisions 1n these high-risk patients must be individualized
because there are no data indicating who will have a better

outcome with surgery.
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Paradoxical Low-Flow, Low-Gradient Severe Aortic Stenosis Despite Preserved
Ejection Fraction Is Associated With Higher Afterload and Reduced Survival

D04 PDPC T T0c¢

‘ online May 28, 2007,

Cireulation 2007;115:2856-2864; originally

Paradoxical Low-Flow, Low-Gradient
SevereAortic Stenosis

Despite Preserved Ejection Fraction



AORTIC STENOSIS
N=1154

August 1999 — March 2005

AVAI > 0.6 cm?*/m?

> N =528
|
h J
Group NF Group PLF
SVI = 35 ml/m? SVI<3s

N =331 (65%) N =18I(

l

Group NF Group PLF
SVI = 35 ml/m? SVI <35 ml/m?
N =331 (65%) N = 181 (35%)

Hachicha et al. Circulation 2007;115:2856-64
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Number of patients at risk
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Hachicha et al. Circulation 2007;115:2856-64
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Hachicha et al. Circulation 2007;115:2856-64




= Errori nelle misurazioni

= Ventricoli ipertrofici con piccole cavita e
ridotto stroke volume

= Riduzione “fisiologica” della gittata nei pz
anziani:
ridotta attivita metabolica
aumento resistenze periferiche
aumentata rigidita arteriosa
altri fattori
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Survival (%)
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P =0.003 (0.02*; 0.02**)

Zva : valvulo-arterial

impedence

SAP: Systolic arterial

pressure

MG : mean transvalvular 0
gradient 0 1 2 3

SVI: stroke volume index Follow-up (years)

Number of patients at risk

354 260 156

59 33 16 11

Hachicha et al. Circulation 2007;115:2856-64




normal-flow AS I low-flow AS I
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150.00- SEE=15.96 SEE=12.68
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Stress-corrected midwall shortening
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Global LV load Global LV load

Figure 4. Load and Function in Low-Flow Aortic Stenosis

Global left ventricular (LV) load (log-transformed global load, horizontal axis) has a stronger negative relation with stress-corrected mid-
wall shortening (vertical axis) in patients with low-flow severe aortic stenosis (AS) (Pearson correlation coefficient r = —0.51, p < 0.001,
right panel) than in patients with normal-flow severe AS (Pearson correlation coefficient r = —0.34, p < 0.001, left panel).

Stress-corrected midwall shortening

Cramariuc et al. JACC 2009; 2:300-9
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r=-0.61;p<0.01

Valvulo-arterial impedance
[mmHg/mi/m2]

Hermann et al. JACC 2011,;58:402-12
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1 Correlations Between Myocardial Fibrosis

Flgure and Functional Parameters



2 Moderate AS

O High Gradient Severe AS

¥ Low Gradient Severe AS EF>50%
O Low Gradient Severe AS EF<50%
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Mitral Ring Displacement [mm]

Scatterplot of Mean Transvalvular Gradient (mm Hg)

Rl Versus Mitral Ring Displacement (mm)

Note that a clear differentiation between moderate AS and severe AS with
low gradients is possible by the assessment of mitral ring displacement.
Abbreviations as in Figure 1.

Hermann et al. JACC 2011;58:402-12
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Minners et al. Eur J Cardiol 2008; 29:1043-1048




1873 pz da SEAS (Simvastatin and Ezetimibe in Aortic Stenosis)
Stenosi aortica lieve o moderata N Eng J Med 2008;359:1343-56

A Aortic Valve Events «~  Low Gradient ‘Severe’ Aortic Stenosis

1.0 - == Moderate Aortic Stenosis
Severe Aortic Stenosis
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1 1 1 1

12 24 36 43

. Months of Follow-up
No. at Risk

LGSAS 420 376 310 232
Moderate AS 176 151 126 99
Severe AS 33 21 16 1

Jander et al. Circulation 2011;123:887-895




Figure 2

Event Free Survival, (%)

p<0.0001
(p<0.0001)
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Follow-up Time, (years)

157 128 98 55 32 20
116 92 68 40 20 8
3423 13 5

HG-SAS group
MAS group
\

!
p<0.0001 b PLG-SAS group*

(p=0.04)
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2 3

Follow-up Time, (years)
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Clavel et al. JACC 2012; article in press

Aortic Valve Replacement, (%)

N patients at risk:

D

Cardiovascular Survival, (%)

N patients at risk:

p<0.0001

(p=0.02) HG-SAS group*
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P —
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187
187
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Follow-up Time, (years)
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143 80 53 31
175 149 115 86 63 46

Kaplan-Meier Analysis of Combined Events, AVR, Overall Survival, and Cardiovascular Survival




Clavel et al. JACC 2012; article in press

Overall Survival, (%)

p<0.0001
(p<0.0001)

HG-SAS group AVR
MAS group AVR

PLG-SAS group AVR

|
== MAS group Cons.
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AL u 1s.

N patients
atrisk: 74
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Figure 3
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Follow-up Time, (years)

72 67
70 61
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91 74
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33 25 18
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45
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35

8

50 41

34 23

44
1

Kaplan-Meier Curves of Overall Survival According
the Group of Patients and Type of Treatment




ESC/EACTS GUIDELINES

AVR should be considered in symptomatic patients with low flow, low gradient (<40 mmHg) AS with normal EF only

after careful confirmation of severe AS.®

AVR should be considered in symptomatic pts with low flow, l-
ful

low gradient (< 40 mHg) AS with normal EF only after care I.

confirmation of severe AS
+ Severe valve calcification and a rate of peak transvalvular velocity progression 20.3 m/s per year.

AVR may be considered in symptomatic patients with severe AS low flow, low gradient, and LV dysfunction without
flow reserve.

AVR may be considered in asymptomatic patients with severe AS, normal EF and none of the above mentioned
exercise test abnormalities, if surgical risk is low,and one or more of the following findings is present:
* Markedly elevated natriuretic peptide levels confirmed by repeated measurements and without other explanations
* Increase of mean pressure gradient with exercise by >20 mmHg
* Excessive LV hypertrophy in the absence of hypertension.




.....& per | pazienti asintomatici?

Sostituzione valvolare “preventiva”?
Pro

®* morte improvvisa ~ 1%/anno
* > 60% sintomi entro 4 anni
* da allora mortalita ~ 2% /mese

* deterioramento VS (raddoppio
mortalita)




Sudden death~ 1%/y
(non preceded by symptoms)
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No. at risk 397

Pellika et al. Circulation 2005;111:3290-3295
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Midwall Fibrosis Is an Independent Predictor of
Mortality in Patients With Aortic Stenosis

Histology of the N
in a Patient With

Patterns of LGE in Aortic Stenosis
Images showing the different patterns of late gadolinium enhancement (LGE) observed in patients with aortic stenosis. (A) No LGE. (B) Infarct LGE with a subendocar-

dial pattern observed in the septum and anterior wall. (C) Two focal areas of midwall LGE in the lateral wall of the left ventricle (red arrows); (D) Midwall LGE in a more
linear pattern affecting the septum. (E) Short- and (F) long-axis views of midwall LGE (red arrows) of the inferolateral wall in the same patient.




1.004

0.75 - i S Infarct LGE P=0.017 Dweck et al. JACC 2011,58:1271-9

0.50 4
0.254
0.004
L] L L]
0 2 4
Numbers at risk
Infarct LGE 40 9 2
Mid-wall LGE 54 17 3
No LGE 49 a3 8 1.004

No LGE

Infarct LGE P=0.032

Kaplan-Meier Survival Estimates by Pa
FI -3 of LGE for All-Cause Mortality in 143 P
With Moderate or Severe Aortic Steno:

0.50 4

0.25 4

0.00 4

0 > 2 Follow up
Numbers at risk (years)
Infarct LGE 40 10 2
Mid-wall LGE 54 19 5
No LGE 49 33 8

Kaplan-Meier Survival Estimates by Pattern
PR of LGE for Cardiac Mortality in 143 Patients
With Moderate or Severe Aortic Stenosis




.....& per | pazienti asintomatici?

Sostituzione valvolare “preventiva”?
Pro

Indicatori prognosici
“precoci”?

®* morte improvvisa ~ 1%/anno
* > 60% sintomi entro 4 anni
* da allora mortalita ~ 2% /mese

* deterioramento VS (raddoppio
mortalita)

Contro

® rischio operatorio ~ 1-3% (~ 5-7% con BPAC)
* rischio annuale protesi ~ 1-3%/anno
* morbilite ' ' roke 1.4-4.89
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AVR: symptoms on exercise test class|
AVR: fall of blood pressure below basaline on exercise test  class lla

Comulative proportion of symprom-free survival

T T[T T T[T r T rrrrorprrrdri

6
Time (months)

Atrisk 79 77 71 70 No symptoms
46 41 33 28 15 Limiting symptoms

Figure 1 Kaplan-Meier plot of cumulative symptom-free survival over 12
months according to the incidence of limiting symptoms on baseline exercise

testing. P < 0.0001 (log rank test).

Das et al. Eur Heart J 2005;26:1309-13



i‘lHI'_A"ACC : Severe Aortic Stenosis [d=t:)
uiaelnes 200 Vmax greater than 4 m/s .
J AVA less than 1.0 cm? °[nattivita
Mean gradient > 40 mm Hg *Decondizionamento
Undergoing CABG *CAD associata

ther heart ? i '
or other heart surgery oS|ntom| sotto 75W8tt7

L
Equivocal No

Mormal l

Exercise test L\ ejection fraction

Less than 0.50 Normal

Severa valve calcification,
rapid progression, and/or
expecled delays in surgery

Yes

[ Class 1] [ Class | ass | | | Class 1ib | No

¥ ¥ ¥ ¥

Aortic Valve Replacement Clinical follow-up, patient education,
risk factor modification, annual echo

Preoperative coronary angiography
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40 -

Cardiac event-free survival, %

304 p=0.014

20 =

W47 44 35 2
58 47 38 27

Foll

Indici di

disfunzione
diastolica

No Exercise PHT

Lancellotti et al. 2012;126:851-859

Exercise PHT = SPAP > 60 mmHg

Table 3. Logistic Regression: Independent Determinants of
Exercise Pulmonary Arterial Hypertension

Variables Odds Ratio 95% Cl P
Male sex 4.3 1.2-15.1 0.002
Resting SPAP (per mm Hg) 1.16 1.06-1.27  0.002
Exercise indexed LV end-diastolic 1.04 1.00-1.07  0.026
volume (per mL/m?)

Exercise-induced changes in indexed 1.36 1.1-1.7 0.006
LA area (per cm?/m?)

Exercise e’-wave velocity (per cm/s) 1.35 1.00-1.8 0.047
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Very severe aortic stenosis: Ro%e‘pnhek et al. Circulation 2010;121:151-156
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Figure 1. Kaplan—Meier event-free survival rate for the entire 0 1 2 3
patient population with very severe aortic stenosis defined by a
peak aortic jet velocity =5.0 m/s. Years




T — Kang et al. Circulation 2010;121:1502-1509
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No at Risk
oP 102 % 48
CONV 95 82 54
B = Cardiac Death ol 1001 Event free survival rate
R R ey = 71+5% at 2-year
: e X
s SR S~ o0 ) S 47+5% at 4-year
5 o0 g © ™ 28+6% at 6-year
E ' T
s S 60 -
= 604 — | —
8 P<0.001 7] \\
- OP  6-year survival rate 100% o 40- "",
g 4°‘T‘ CONV 6-year survival rate 76+5% = S
- -q
- : : - . : T 20- Ty
S o 2 4 <
No at Risk W 0
oP 102 9 48 - - -
CONV 95 54 0 2 4 6 years
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Figure 5. Survival free of cardiac death or surgery in the con-
ventional treatment group.
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AHA-ACC Severe Aortic Stenosis

ideli g Vmax greater than 4 m/s
guiaelines 200 AVA less than 1.0 cm?

Mean gradient > 40 mm Hg

Undergoing CABG

or other heart surgery?
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‘ AVR is indicated in patients with severe AS and any symptoms related to AS.

‘ AVR is indicated in patients with severe AS undergoing CABG, surgery of the ascending aorta or another valve.

AVR is indicated in asymptomatic patients with severe AS and systolic LV dysfunction (LVEF <50%) not due to another
cause.

AVR is indicated in asymptomatic patients with severe AS and abnormal exercise test showing symptoms on exercise
.|
clearly related to AS.
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