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blocker

Mineralocorticoid
receptor

antagonist

Drugs That Reduce Mortality in Heart 
Failure With Reduced Ejection Fraction

ACE
inhibitor

Angiotensin
receptor
blocker

Drugs that inhibit the 
renin-angiotensin 

system have modest 
effects on survival

Based on results of SOLVD-Treatment, CHARM-Alternative,
COPERNICUS, MERIT-HF, CIBIS II, RALES and EMPHASIS-HF
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• l’association de :
– Valsartan (ARA2)
– Sacubitril (Neprilysin 

Inhibitor )

• 2 actions associées :
– Blocage du SRAA
– Inhibe la dégradation 

du BNP
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B Vaes et al Int Journal of Cardiology 2012 :165: 134 

Etude multicentrique, compare l’association Valsartan/Saccubitril à 
l’Enalapril dans une population de patient stable avec une fraction 
d’éjection altérée < 40%
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T

B Vaes et al Int Journal of Cardiology 2012 :165: 134 

10 521 pts  > 18ans classe NYHA 2-4
FE < 40%  (35% après 2010
BNP ou NT pro BNP augmentés
>1 mois traitement  stable par BB- et IEC (ou 
ARA2) (dose maximale tolérée)

Critères d’exclusions:
Hypotension
Clairance < 30ml/min/m²
Majoration de la créatinine de plus de 25% pendant l’étude 
de tolérance
Hyperkaliémie et CI aux IEC ou ARA2 dont angioedème
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B Vaes et al Int Journal of Cardiology 2012 :165: 134 

Entresto réduit la mortalité cardiovasculaire ainsi que les hospitalisations
pour décompensation cardiaque versus Enalapril chez des patients ayant
une IC avec FE altérée et sous traitement médical optimal.
Réduit la mortalité toutes causes
moins d’hyperkaliémie grave ou d’IRA
plus d’hypotension symptomatique

Paradigm HF: en résumé
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Guidelines ESC  insuffisance cardiaque 2016
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Guidelines ESC  diabète 2019
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Insuffisance cardiaque à fonction préservée

B Vaes et al Int Journal of Cardiology 2012 :165: 134 
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Entresto© et HRpEF Paragon

An
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Paragon
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Paragon

B Vaes et al Int Journal of Cardiology 2012 :165: 134 

An
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Paragon

B Vaes et al Int Journal of Cardiology 2012 :165: 134 
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Paragon

Aucun avantage chez les patients avec insuffisance 

cardiaque à fonction présevée
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En pratique: indications

Traitement chez l'adulte de l'insuffisance cardiaque avec dysfonction systolique ventriculaire 
gauche (fraction d'éjection ventriculaire gauche <= 40 %) symptomatique :

de classe fonctionnelle NYHA II ou >,

insuffisamment contrôlée par les thérapeutiques non médicamenteuses ou 
médicamenteuses
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En pratique: initier le traitement

B Vaes et al Int Journal of Cardiology 2012 :165: 134 

Interrompre le traitement par ACE ou ARB au moins 36 h avant de débuter 
le traitement par Entresto
Posologie initiale: comprimé de 49 mg/51 mg 2 fois par jour.
Sauf chez les patients avec une TA limite ou sous très faible doses ACE ou
ARB dose initiale est de 24/26 2X/jour
Cette dose doit être doublée toutes les 2 à 4 semaines jusqu'à la dose
cible de 97 mg/103 mg 2 fois par jour
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En pratique ;

B Vaes et al Int Journal of Cardiology 2012 :165: 134 

Ne pas administrer si 

chez les patients ayant une kaliémie supérieure à 5,4 mmol/l ;
chez les patients ayant une PAS (pression artérielle systolique) inférieure à 100 mm Hg.
Les patients avec histoire d’angiooedème
Prise de  d’aliskirène ( inhibiteur direct de la rénine)
Prise ACE et /ou ARB

A surveiller
Kaliémie et insuffisance rénale, arrêt si majoration insuffisance renale
Hypotension
Survenue angio oedème
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En pratique ;

B Vaes et al Int Journal of Cardiology 2012 :165: 134 

A surveiller

BNP  : n’est pas un marqueur approprié
Nt –Pro BNP : plus adapté

cfr mode d’action
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Première implantation d’un pace maker …

Première implantation d’un pace maker a eu lieu en Suède, par Ake 
Senning en 1958 

Arne 
Larsson 

Ake Senning
Arne Larsson (26/5/1915-28/12/2001 est décédé à l’age

de 86 ans après avoir eu 26 pacemaker en 43 ans ! 
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Histoire des pace maker 

First implanted
Elmqvist’s pacemaker

Weight: 73,4 gr
Size: 35 cc

Activitrax
Medtronic

First rate response

1984

Full automaticity
MRI safe

Weight: 20 gr
Size: 12 cc

20101995

Thera™
First 

mode switching 

1958 1960

First implantable
Pacemaker

Chardck – Greatbach
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Pace maker classique..

Sondes 

Boitier avec 
la batterie  

1=pacing ventriculaire
2= pacing ventriculaire et auriculaire
3= resynchronisation  CRT
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Ponction veineuse pour la mise en 
place des sondes
Intervention chirurgicale pour la 
réalisation de la poche 
d’implantation du boiter
Anesthésie générale 

Pace maker classique..
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Complications après implantation 

European Heart Journal (2014) 35, 1186–1194
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Complication post implantation

Erosion de sonde

jblpdw

Problèmes liés aux sondes: 
déplacement, rupture
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infection

Complication post implantation

jblpdw

Douleurs chroniques sur 
le matériel

Thrombose veineuse sur 
sonde
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Rationnel pour un  pace maker sans sonde

B Vaes et al Int Journal of Cardiology 2012 :165: 134 

Intérêt de simplifier la technique pour diminuer le nombre de 
complications

Pace maker sans sonde

Mise en place simplifiée 
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Histoire des pace maker 

First implanted
Elmqvist’s pacemaker

Weight: 73,4 gr
Size: 35 cc

Activitrax
Medtronic

First rate response

1984

Full automaticity
MRI safe

Weight: 20 gr
Size: 12 cc

20101995

Thera™
First 

mode switching 

1958 1960

First implantable
Pacemaker

Chardck – Greatbach

Leadless 
Pacemaker

Weight: 2 gr
Size: 0,8 cc

2013

1994 1999
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Un pace maker sans sonde …

« Micra » Medtronics
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Pace maker sans sonde

Europace. 2015;17(10):1508-13
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Pace maker sans sonde

Europace. 2015;17(10):1508-13
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Pace maker sans sonde

Europace. 2015;17(10):1508-13
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Moins de complications ?

48% fewer Major Complications with the MICRA 
vs transvenous pacemaker
48% fewer Major Complications with the 

MICRA vs transvenous pacemaker

Gabor Z. Duray et al.  Heart Rhythm 2017
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Moins de complications ?

Gabor Z. Duray et al.  Heart Rhythm 2017 

Major complications (patients with an attempted Micra implant; N = 726)
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Moins de complication ?

Investigator info letter March 2018

Registre Micra : 200 centers around the World (UCL 56 patients) 
Major complications (patients with an attempted Micra implant; N = 1498)

Within 30 Days >30 Days

Event Number Subjects (%) Number Subjects (%)
Total Major Complications 27 24 (1.60%) 4 4 (0.27%)
Thrombosis 1 1 (0.07%)
Events at groin puncture site 11 10 (0.67%)

Arterial injury 1 1 (0.07%)
Arteriovenous fistula 2 2 (0.13%) 1 1 (0.07%)
Hematoma 2 2 (0.13%)
Hematoma infection 1 1 (0.07%)
Incision site hemorrhage 1 1 (0.07%)
Persistent lymphatic fistula 1 1 (0.07%)
Vascular pseudoaneurysm 2 2 (0.13%)
Vessel puncture site hemorrhage 1 1 (0.07%)

Cardiac effusion/perforation 6 6 (0.40%)
Pacing issues 4 4 (0.27%) 2 2 (0.27%)

Device dislodgement 1 1 (0.07%)
Elevated thresholds 3 3 (0.20%) 2 2 (0.27%)

Other 5 5 (0.33%) 1 1 (0.7%)
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Pourquoi un pace maker sans sonde?

• Potential advantages
• Less Invasive

– No surgery
– Fewer complication
– Less radiation exposure
– More cosmetic (« invisible »)

• Improved Efficiency
– No surgery, less infection risk
– Femoral venous access
– No system connections
– More readily MRI conditional
– Better pacing thresholds

• More Cost-Effective
– Reduced lengt of hospital day (one 

day)
– Fewer acute and chronic complication

• Up-gradable
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Pourquoi un pace maker sans sonde?

• Potential advantages
• Less Invasive

– No surgery
– Fewer complication
– Less radiation exposure
– More cosmetic (« invisible »)

• Improved Efficiency
– No surgery, less infection risk
– Femoral venous access
– No system connections
– More readily MRI conditional
– Better pacing thresholds

• More Cost-Effective
– Reduced lengt of hospital day (one 

day)
– Fewer acute and chronic complication

• Up-gradable

• Potential disadvantages

• Multiple chamber pacing more complex
– Wireless communication
– Memory capacity

• Implants risk
– Large diameter sheaths
– Embolization/retrieval
– Repositioning difficulty
– Epicardial access issues

• Removal/replacement
– Longevity limitations
– Abandon vs explant ?
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Et le futur ?

Actuellement pacing uniquement ventriculaire : VVIR
Dans le futur….

Pace maker atrial sans sonde, communication entre pace atrial et 
ventriculaire

JACC 2015: 66(10): 1179-1189
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Vue futuriste pour les devices implantables pour le contrôle du rythme

Trends Cardiovasc Med. 2015;25:661-73
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Histoire de la sténose aortique

Otto C, NEJM, 2008, 359; 1395-1398

Valve normale Sclérose aortique Sténose aortique 
modérée

Sténose aortique 
serrée

V max < 1m/sec V max < 2.5m/sec      
SvAo >1.5 cm2

V max 2.5 – 4 m/sec      
SvAo 1 - 1.5 cm2

V max > 4 m/sec      
SvAo < 1 cm2

Réduction moyenne de surface de 0.12 cm2/an
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Augmentation des sténoses aortiques avec le vieillissement de la population

Lung et al Canadian Journal of Cardiology 30 (2014) 962e970

Evenborn:  Norvège > 15 mmHg gradient 
moyen
Lindros: Finlande AVA<1.2 cm2
Nkomo: USA AVA<1.5 cm2
Stewart: USA Max bel > 2,5 msec



4,4/1000 patients de plus de 65 ans ont une sténose aortique!

Durko et al. Eur Heart J 2018;39:2635-2642
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Influence sur la qualité de vie: The Belfrail Study

Rezzoug N et al Am J Cardiol 2015;116:925e93

Mortalité globale 
Mortalité cardiovasculaire 



L’age est un facteur de risque opératoire

Actualités en Cardiologie: TAVI 



Transcatheter Aortic Valve Implantation

Tr anscatheter vs. Surgical Aortic-Valve Replacement

n engl j med 364;23 nejm.org june 9, 2011 2189

pendix). According to the results of this evalua-
tion, 492 patients were then categorized as being 
eligible for transfemoral placement (transfemoral-
placement cohort), and 207 patients were catego-
rized as being eligible for transapical placement 
(transapical-placement cohort). With the use of 
computer-generated randomized blocks at each site 
and for each subgroup, patients in the two cohorts 
were then randomly assigned to undergo either 
transcatheter replacement (348 patients) or surgi-
cal replacement (351 patients). The intention-to-
treat analysis started at the time of randomiza-
tion, and the as-treated analysis started at the time 
of induction of anesthesia in the procedure room.

The trial was approved by the institutional re-
view board at each site. All patients provided writ-
ten informed consent.

Study Oversight

The study was designed by the sponsor, Edwards 
Life sciences, and by the executive committee, which 
included the first two authors, three intervention-
al cardiologists (who were the coprincipal inves-
tigators), along with six other academic authors 
(three cardiac surgeons). The sponsor funded the 
studies and participated in the selection and man-
agement of the sites, the collection of data, and 
data monitoring. The executive committee met in 
person every 6 to 8 weeks to monitor all aspects 
of the conduct of the trial. Members of the execu-
tive committee had unrestricted access to the data 
 after the database was locked and prepared all 
drafts of the manuscript. The sponsor’s statistician 
performed the data analysis, which was duplicated 
and verified by the independent statisticians at the 

Transcatheter 
aortic valve

Aortic stenosis

Transcatheter aortic valve

05/11/11
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Figure 1. Transcatheter Aortic-Valve Replacement.

The transcatheter valve is positioned at the level of the native aortic valve during the final step of valve replacement, 
when the balloon is inflated within the native valve during a brief period of rapid ventricular pacing. The delivery system 
is shown after it has traversed the aorta retrograde over a guidewire from its point of insertion in the femoral artery 
(transfemoral placement). Before balloon inflation, the valve and balloon are collapsed on the catheter (dark blue) and 
fit within the sheath (blue). After balloon inflation, the calcified native valve (upper panel) is replaced by the expanded 
transcatheter valve (lower panel, shown in short-axis view from the aortic side of the valve).

The New England Journal of Medicine 
Downloaded from nejm.org on February 15, 2012. For personal use only. No other uses without permission. 

 Copyright © 2011 Massachusetts Medical Society. All rights reserved. 

Smih C, NEJM 2011;364:2187-98

FIM : 16 april 2002

Cribier A, NEJM 2002;106:3001-5
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at 30 days and 4.2% at 1 year among patients in 
the TAVI group, as compared with 16.9% and 
15.2%, respectively, among patients in the stan-
dard-therapy group. Three patients in the TAVI 
group (1.7%) had to undergo an additional pro-
cedure (repeat TAVI) to treat clinically significant 
aortic regurgitation (paravalvular in two patients 
and transvalvular in one).

Discussion

The main results from the PARTNER trial in the 
cohort of patients with aortic stenosis who were 
not suitable candidates for surgery can be sum-
marized as follows. First, standard medical ther-
apy (including balloon aortic valvuloplasty, which 
was performed in 83.8% of the patients in the 
standard-therapy group) did not alter the natural 
history of severe aortic stenosis; at the end of  

1 year, the rate of death from any cause was 50.7%, 
and the rate of death from cardiovascular causes 
was 44.6%. Second, transfemoral TAVI was supe-
rior to standard therapy, markedly reducing the rate 
of death from any cause (the primary end point), 
the rate of death from cardiovascular causes, and 
the rate of repeat hospitalization. In the first 
year, only five patients needed to be treated with 
TAVI to prevent one death, and only three pa-
tients needed to be treated to prevent either a death 
or repeat hospitalization. Third, the rate of death 
at 30 days among patients who underwent TAVI 
(5.0% in the intention-to-treat population, and 
6.4% among patients who underwent TAVI) did 
not differ significantly from that among patients 
who received standard therapy in this cohort of 
patients who were not suitable candidates for sur-
gery, despite the use of early-generation systems 
for TAVI and minimal operator experience with 
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Figure 1. Time-to-Event Curves for the Primary End Point and Other Selected End Points.

Event rates were calculated with the use of Kaplan–Meier methods and compared with the use of the log-rank test. Deaths from unknown 
causes were assumed to be deaths from cardiovascular causes.

The New England Journal of Medicine 
Downloaded from www.nejm.org on September 23, 2010. For personal use only. No other uses without permission. 
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Figure 1. Time-to-Event Curves for the Primary End Point and Other Selected End Points.

Event rates were calculated with the use of Kaplan–Meier methods and compared with the use of the log-rank test. Deaths from unknown 
causes were assumed to be deaths from cardiovascular causes.
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The new england 
journal of medicine

Transcatheter Aortic-Valve Implantation for Aortic Stenosis  
in Patients Who Cannot Undergo Surgery

Martin B. Leon, M.D., Craig R. Smith, M.D., Michael Mack, M.D., D. Craig Miller, M.D., Jeffrey W. Moses, M.D., 
Lars G. Svensson, M.D., Ph.D., E. Murat Tuzcu, M.D., John G. Webb, M.D., Gregory P. Fontana, M.D.,  

Raj R. Makkar, M.D., David L. Brown, M.D., Peter C. Block, M.D., Robert A. Guyton, M.D.,  
Augusto D. Pichard, M.D., Joseph E. Bavaria, M.D., Howard C. Herrmann, M.D., Pamela C. Douglas, M.D.,  

John L. Petersen, M.D., Jodi J. Akin, M.S., William N. Anderson, Ph.D., Duolao Wang, Ph.D.,  
and Stuart Pocock, Ph.D., for the PARTNER Trial Investigators*
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Background
Many patients with severe aortic stenosis and coexisting conditions are not candi-
dates for surgical replacement of the aortic valve. Recently, transcatheter aortic-valve 
implantation (TAVI) has been suggested as a less invasive treatment for high-risk 
patients with aortic stenosis.
Methods
We randomly assigned patients with severe aortic stenosis, whom surgeons considered 
not to be suitable candidates for surgery, to standard therapy (including balloon aortic 
valvuloplasty) or transfemoral transcatheter implantation of a balloon-expandable 
bovine pericardial valve. The primary end point was the rate of death from any cause.
Results
A total of 358 patients with aortic stenosis who were not considered to be suitable can-
didates for surgery underwent randomization at 21 centers (17 in the United States). 
At 1 year, the rate of death from any cause (Kaplan–Meier analysis) was 30.7% with 
TAVI, as compared with 50.7% with standard therapy (hazard ratio with TAVI, 0.55; 
95% confidence interval [CI], 0.40 to 0.74; P<0.001). The rate of the composite end 
point of death from any cause or repeat hospitalization was 42.5% with TAVI as com-
pared with 71.6% with standard therapy (hazard ratio, 0.46; 95% CI, 0.35 to 0.59; 
P<0.001). Among survivors at 1 year, the rate of cardiac symptoms (New York Heart 
Association class III or IV) was lower among patients who had undergone TAVI than 
among those who had received standard therapy (25.2% vs. 58.0%, P<0.001). At 30 days, 
TAVI, as compared with standard therapy, was associated with a higher incidence of 
major strokes (5.0% vs. 1.1%, P = 0.06) and major vascular complications (16.2% vs. 
1.1%, P<0.001). In the year after TAVI, there was no deterioration in the functioning 
of the bioprosthetic valve, as assessed by evidence of stenosis or regurgitation on an 
echocardiogram.
Conclusions
In patients with severe aortic stenosis who were not suitable candidates for surgery, 
TAVI, as compared with standard therapy, significantly reduced the rates of death from 
any cause, the composite end point of death from any cause or repeat hospitalization, 
and cardiac symptoms, despite the higher incidence of major strokes and major vascular 
events. (Funded by Edwards Lifesciences; ClinicalTrials.gov number, NCT00530894.)

The New England Journal of Medicine 
Downloaded from www.nejm.org on September 23, 2010. For personal use only. No other uses without permission. 
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∆ at 1 yr = 20.0%
NNT = 5.0 pts

∆ at 1 yr = 29.1%
NNT = 3.4 pts

PARTNER THV Evolution 

Edwards SAPIEN XT ™ THV 
23 mm, 26 mm, and 29mm 

PII - 2010 
Edwards SAPIEN™ THV 

23 mm and 26 mm 

PI - 2007 PII S3 - 2013 
Edwards SAPIEN 3™ THV 

20 mm, 23 mm, 26 mm, and 29mm 

PARTNER enrolled 8,494 patients in FDA studies  
(including 4 RCTs) with 3 generations of  

TAVR systems in ~ 7 years! 

Mean age
83 yrs
in both groups
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PARTNER 1A
Mean age:
TAVR: 83,6 yrs
AVR : 84,5 yrs
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2011



PARTNER 1A
Mean age:
TAVR: 83,6 yrs
AVR : 84,5 yrs
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ü Anesthésie locale
ü Ventilation spontanée
ü Endovasculaire
ü Pas de CEC
üMobilisation en chambre J1
üDomicile J3

üGénérale
ü Intubation
ü Sternotomie
ü CEC
ü Soins intensifs
ü Revalidation

ChirurgieTAVI
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Quoi de neuf ?

Choisir le bon patient pour un TAVI
Résultats des TAVI
Evolution des indications
Durabilité des prothèses
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Choisir le bon patient pour un TAVI

B Vaes et al Int Journal of Cardiology 2012 :165: 134 

Tous les patients avec une sténose aortique ne sont pas  de bons 
candidats…
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Un bon screening est la clé du succès

Sténose aortique sévère symptomatique
Espérance de vie > 2 ans
Anatomie favorable pour un TAVI

Scanner aorte, vaisseaux iliaques, carotides (accès)
Taille anneau aortique, calcifications
Coronaires: position , lésions coronaires

Absence de fragilité gériatrique
Discussion au sein d’un heart team: cardiologue, 
gériatres, imageurs…
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INTRODUCTION

Degenerative aortic valve stenosis (AS) is the most fre-
quent type of valvular heart disease in Europe and North 
America. The prevalence of the disease increases with age, 
and affects 2 to 7% of the population > 65 years1. Surgical 
aortic valve replacement (SAVR) is the recommended treat-
ment of symptomatic AS2 providing relief of symptoms and 
life prolongation3. Recently,  transcatheter aortic valve 

Impact of frailty scores on outcome of octogenarian patients 
undergoing transcatheter aortic valve implantation

Michele KAMGA1, MD; Benoit BOLAND2, MD, PhD; Pascale CORNETTE2, MD, PhD;  
Marianne BEECKMANS2, RN; Christophe DE MEESTER1, MS; Patrick CHENU1, MD, PhD;  
Olivier GURNÉ1, MD, PhD; Jean RENKIN1, MD, PhD; Joëlle KEFER1, MD, PhD
1Division of Cardiology and 2Geriatrics, Cliniques Universitaires Saint-Luc, University of Louvain, Brussels, Belgium.

Background For selected patients with symptomatic aortic stenosis, transcatheter aortic valve implantation (TAVI) is an alternative to surgical 
aortic valve replacement (AVR). In addition to co-morbidities, frailty has to be taken into account in the decision making process. Criteria for patient 
 selection, according to current guidelines, include EuroSCORE and STS score but frailty is not easy to quantify. ISAR (Identification of Seniors At Risk) detects 
seniors at risk for adverse health outcome after an emergency visit and SHERPA (Score Hospitalier d’Evaluation du Risque de Perte d’Autonomie) assesses 
the risk of functional decline after hospitalization. 

Objectives The aim of the present study was to evaluate the impact of ISAR and SHERPA scores in the prediction of patient outcome after TAVI.

Methods and results A prospective cohort of 30 consecutive octogenarian patients (16 males, 86 ± 3 y, Euroscore 34 ± 12%) underwent a 
transfemoral TAVI and a complete geriatric assessment in our institution. Survival at one year was 73%. The ISAR score was similar between both groups 
(3.1 ± 1 vs. 3.6 ± 1; P = 0.10) but the SHERPA score was significantly higher in non-survivors (7.8 ± 1.6) than among survivors (4.9 ± 2.4; P = 0.001). With  multivariate 
analysis, SHERPA score and BMI were independent predictors of 1-year mortality. Kaplan-Meier analysis showed that 1-year survival was significantly lower 
in patients with than in those without a SHERPA score > 7 (40 vs. 89%; P = 0.004).

Conclusions The result of this study showed that SHERPA score predicts 1-year survival after transfemoral TAVI and could be considered as a 
useful frailty score in patient selection. 

Keywords Aortic valve stenosis – transfemoral aortic valve implantation – frailty – survival.

implantation (TAVI) has offered an alternative for patients 
with symptomatic AS who are not candidates for SAVR4, 
showing a superiority versus medical treatment5 and a non-
inferiority as compared with surgery6. Patients denied for 
surgery are often elderly, with comorbidities leading to a 
high surgical risk quantified by the Society of Thoracic 
Surgeons (STS) score and/or logistic EuroSCORE7-8. These 
scores are not designed to evaluate the risk of TAVI9 and 
whether this mini-invasive approach is appropriate to 
improve the outcome of older patients. Frailty is a param-
eter of paramount importance in a geriatric population, 
which is usually evaluated by clinical judgement10 or specific 
assessment, including Comprehensive Geriatric Assess-
ment, and is not well quantified yet in the specific setting 
of TAVI screening. The ISAR (Identification of Seniors At 
Risk) tool detects seniors at risk for adverse health outcome 
after an emergency visit11. The SHERPA (Score Hospitalier 
d’Evaluation du Risque de Perte d’Autonomie) score assesses 

[ Original article ]
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of a geriatric team for comprehensive geriatric assessment, 
the SHERPA score is a quick and simple test that can be 
done by a non-geriatric expert. Moreover, these scores 
target dimensions of the geriatric standardized assessment 
predictive of functional decline and mortality. SHERPA-
ADL refers to the ability of living independently at home 
and thus detects earlier manifestations of dependence. 
IADL are also associated with the probability of recovery 
after severe medical events such as pneumonia20 and can 
be a strong and independent predictor of heart failure21.

The ISAR score does not predict mortality. The 
SHERPA score included a cognitive evaluation (MMSE) 
more objectively than the single question used in the ISAR 
score “subjective memory complaints”. Moreover, falls are 
also an important geriatric syndrome probably associated 
with further medical complications and are not evaluated 
in the ISAR score. SHERPA is a composite index which 
captures a broader range of functional abilities. It helps to 
better discriminate the risk across the spectrum of frailty. 

Malnourishment is a poor prognostic factor. The 
obesity paradox has been observed in the general and 
cardiac surgical population22, partly explained by the 
lack of protective peripheral body fat or modified 
inflammatory response. In our population, low BMI 
predicts 1-year mortality after TAVI; this is consistent 
with other published series showing that underweight 
patients display a worse outcome after surgery. Due to 
the fact that the weight of decompensated patients could 
be influenced by significant oedema, ideally, BMI should 
be evaluated after diuretics and optimal medical therapy 
in stable conditions.

The Logistic Euroscore does not predict mortality at 
one year in our population. This is not surprising because 
this score is designed and validated for the prediction of 
peri-operative mortality of open heart surgery, including 
a logarithmic exponential risk calculation if several factors 
are presents. It is not explicitly designed for the prediction 
of long-term prognosis in TAVI patients with a risk of 
major overestimation. In addition to this, it does not 
include frailty, an important parameter. 

The SHERPA and ISAR scores do not predict proce-
dural outcome, which is probably more dependent on 
technical aspects, anatomic features of the patient and 
on the experience of the centre23 than on the frailty of 
the patient.

Study limitations

The main limitation of this study is the small number 
of participants. A larger cohort will more accurately 
identify which component of SHERPA is associated with 
various complications after TAVI, MACCE at 30 days 
and even admission to a nursing home. Our study did 
not include a functional evaluation after the procedure. 

Table 5  Univariate and multivariate analysis for predictors of 
1-year survival according to Cox models

  Univariate analysis

Variable HR 95% CI P value

SHERPA (1 point increase) 2.01 1.29-3.12 0.002

BMI (1 unit increase) 0.81 0.66-1.01 0.051

Pulmonary hypertension 4.29 1.02-17.99 0.047

Male gender 7.53 0.92-61.27 0.059

Diabetes 5.71 1.41-23.21 0.015

  Multivariate analysis

 HR 95% CI P value

SHERPA (1 point increase) 2.74 1.39-5.39 0.004

BMI (1 unit increase) 0.54 0.35-0.85 0.007

SHERPA: Score Hospitalier d’Evaluation du Risque de Perte d’Autonomie, 
BMI: body mass index, HR: hazard ratio, CI: confidence interval.

Fig. 1 ROC curve analysis showing the relation between the 
SHERPA score and 1-year survival.  
AUC: area under the curve.

Fig. 2 Kaplan-Meier analysis shows the effect of the SHERPA 
score on 1-year survival. Patients with a SHERPA > 7 had reduced 
survival.
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of a geriatric team for comprehensive geriatric assessment, 
the SHERPA score is a quick and simple test that can be 
done by a non-geriatric expert. Moreover, these scores 
target dimensions of the geriatric standardized assessment 
predictive of functional decline and mortality. SHERPA-
ADL refers to the ability of living independently at home 
and thus detects earlier manifestations of dependence. 
IADL are also associated with the probability of recovery 
after severe medical events such as pneumonia20 and can 
be a strong and independent predictor of heart failure21.

The ISAR score does not predict mortality. The 
SHERPA score included a cognitive evaluation (MMSE) 
more objectively than the single question used in the ISAR 
score “subjective memory complaints”. Moreover, falls are 
also an important geriatric syndrome probably associated 
with further medical complications and are not evaluated 
in the ISAR score. SHERPA is a composite index which 
captures a broader range of functional abilities. It helps to 
better discriminate the risk across the spectrum of frailty. 

Malnourishment is a poor prognostic factor. The 
obesity paradox has been observed in the general and 
cardiac surgical population22, partly explained by the 
lack of protective peripheral body fat or modified 
inflammatory response. In our population, low BMI 
predicts 1-year mortality after TAVI; this is consistent 
with other published series showing that underweight 
patients display a worse outcome after surgery. Due to 
the fact that the weight of decompensated patients could 
be influenced by significant oedema, ideally, BMI should 
be evaluated after diuretics and optimal medical therapy 
in stable conditions.

The Logistic Euroscore does not predict mortality at 
one year in our population. This is not surprising because 
this score is designed and validated for the prediction of 
peri-operative mortality of open heart surgery, including 
a logarithmic exponential risk calculation if several factors 
are presents. It is not explicitly designed for the prediction 
of long-term prognosis in TAVI patients with a risk of 
major overestimation. In addition to this, it does not 
include frailty, an important parameter. 

The SHERPA and ISAR scores do not predict proce-
dural outcome, which is probably more dependent on 
technical aspects, anatomic features of the patient and 
on the experience of the centre23 than on the frailty of 
the patient.

Study limitations

The main limitation of this study is the small number 
of participants. A larger cohort will more accurately 
identify which component of SHERPA is associated with 
various complications after TAVI, MACCE at 30 days 
and even admission to a nursing home. Our study did 
not include a functional evaluation after the procedure. 

Table 5  Univariate and multivariate analysis for predictors of 
1-year survival according to Cox models

  Univariate analysis

Variable HR 95% CI P value

SHERPA (1 point increase) 2.01 1.29-3.12 0.002

BMI (1 unit increase) 0.81 0.66-1.01 0.051

Pulmonary hypertension 4.29 1.02-17.99 0.047

Male gender 7.53 0.92-61.27 0.059

Diabetes 5.71 1.41-23.21 0.015
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SHERPA (1 point increase) 2.74 1.39-5.39 0.004

BMI (1 unit increase) 0.54 0.35-0.85 0.007

SHERPA: Score Hospitalier d’Evaluation du Risque de Perte d’Autonomie, 
BMI: body mass index, HR: hazard ratio, CI: confidence interval.

Fig. 1 ROC curve analysis showing the relation between the 
SHERPA score and 1-year survival.  
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Score de fragilité gériatrique



@ 1yr: 79 %
@ 2 yrs: 71 %
@ 5 yrs: 45%

Barbanti et al. JACC Intv 2015;8:1084-81

PARTNER THV Evolution 

Edwards SAPIEN XT ™ THV 
23 mm, 26 mm, and 29mm 

PII - 2010 
Edwards SAPIEN™ THV 

23 mm and 26 mm 

PI - 2007 PII S3 - 2013 
Edwards SAPIEN 3™ THV 

20 mm, 23 mm, 26 mm, and 29mm 

PARTNER enrolled 8,494 patients in FDA studies  
(including 4 RCTs) with 3 generations of  

TAVR systems in ~ 7 years! 

@ 1yr: 76 %
@ 2 yrs: 70 %
@ 5 yrs: 32%

Macq et al. Lancet 2015;385:2477-84

Quels résultats ? devenir à 5 ans des patients avec TAVI
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N at risk:     337 184 108
68 48

@ 1yr: 80 ± 2%
@ 2 yrs: 69 ± 3%
@ 5 yrs: 42 ± 3%

Quels résultats ? devenir à 5 ans des patients avec TAVI
Survie à 5 ans des patients avec TAVI au CUSL
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Patients avec un risque opératoire intermédiaire

2016
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Major vascular complications: 11% 7,9%
2,2%
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Peut on encore aller plus loin….

Pourrais t’on envisager des TAVI chez des patients à faible risque ou chez 
des patients plus jeunes…
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Peut on encore aller plus loin….

Pourrais t’on envisager des TAVI chez des patients à faible risque ou chez 
des patients plus jeunes…

Quelle est la durabilité des prothèses ?



2019

Favors TAVR: 
stroke, bleeding, renal failure, a fib

Shorter hospital stay,  QoL
Favors SAVR:    LBBB, mild PVL
Equal : PCMK

2019

Favors TAVR: 
stroke, bleeding, renal failure, a fib

AoVA,    gradient

Favors SAVR:    PCMK, moderate PVL
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Patients à faible risque et TAVI
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Peut on encore aller plus loin….



ü Rétraction des feuillets
ü Calcifications
ü Pannus
üDéchirures
ü Fibrose

Dégradation des bioprothèses chirurgicales: 
1-5% @5 ans; 5-10% @ 10 ans; 15-50% @ 20 ans
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Dégradation des bioprothèses chirurgicale



ü Persistance des calcifications de la valve native
ü Stress mécanique sur le stent
ü Plicature de la valve avant son déploiement
üGéométrie des feuillets valvulaires
ü L’expansion de la valve avec le ballon ou la post dilatation

Actualités en Cardiologie :TAVI 

Cause possible de détérioration des TAVI  vs prothèses chirurgicales….



ü@ 5 yrs :
ü 0 SVD /53 patients vivants dans PARTNER IA
ü 1.4% CV registre italien

ü@> 5 yrs :
ü 2.4% Registre de Vancouver

Actualités en Cardiologie :TAVI 

Détérioration des TAVI ce que l’on sait…



ü Leaflet reduced mobility
ü Thickening
ü Thrombus
ü Calcifications

ü Stent frame fracture
ü Increase of gradient and/or regurgitation
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Détérioration des TAVI
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Données  de détérioration des TAVI.
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En 2019 , le TAVI peut être considéré comme technique sure et fiable  
comme traitement de la sténose aortique.
Les bons résultats font que cette technique est applicable a des patients a 
faible risque opératoire
Il n’y a actuellement aucun argument pour dire que la durabilité de ces 
prothèses serait inférieure aux prothèses chirurgicales .
L’avenir verra certainement un extension des indications pour les TAVI

Actualités en Cardiologie :TAVI 

Conclusion
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Actualités 2019 en Cardiologie

Entresto: nouveau traitement de l’ insuffisance cardiaque

Un Pace maker  sans sonde….

TAVI 5 ans plus tard qu’en est il ?

Empagliflozin inhibiteur SGLT2 un médicament contre le diabète qui peut 
aussi soigner votre cœur …



79

Actualités en Cardiologie: SGLT 2 inhibiteurs

Le rein et l’homéostasie du glusose

Les tubules contournés proximaux
réabsorbent le glucose filtré par les
glomérules (10-200g/J) ce mecanisme
permet d’empécher la fuite urinaire du
glucose. Le seuil rénal est de 180 -200
mg/dl.

Si la glycémie < 180-200 mg/dl , tout le
glucose est réabsorbé. La glucosurie est
négative.

Si la glycémie > 180 à 200 mg/dl, on
dépasse la capacité de rabsorption et il y a
glucosurie
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Le rein et l’homéostasie du glusose

Le glucose est réabsorbé par 2 transporteurs
spécifiques SGLT (sodium glucose co
transporter).
SGLT-2 partie initiale des tubes contournés,
90 % de la réabsorption
SGLT-1partie distale des tubes contournés ,
10% de la réabsorption

En cas de diabète de type 2, il y a
surexpression de SGLT-2 qui entraine une
absorption accrue de glucose (élévation du
seuil rénal à 250 mg/dl) contribue a
l’hyperglycémie.
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Les inhibiteurs SGLT-2 

• Les gliflozines ou inhibiteurs SGLT-2 i sont des médications orales qui
inhibent les transporteurs SGLT-2, et la réabsorption du glucose.

• Effet « glucorétique » ( 70g/j) avec comme conséquence une réduction de
la glycémie , une perte calorique d’environ 280 kcal/j (4 kcal par gramme d
glucose « uriné ») et une natriurèse (co transporteur NA/glucose.

• Le mécanisme d’action est lié aux taux plasmatiques de glucose et
indépendant de la sécrétion et /ou action insuline Ils sont donc actifs, à
tous les stades d’évolution de la maladie.
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Les inhibiteurs SGLT-2
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Les inhibiteurs SGLT-2 

SGLT2 Inhibitors:
• Dapagliflozin (Farxiga): le premier et le plus étudié 
• Canagliflozin (Invokana)
• Empagliflozin (Jardiance)
• Ipragliflozin
• Tofogliflozin
• Remogliflozin etabonate
• Sergliflozin etabonate
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SGLT- 2 et risque cardiovasculaire
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SGLT- 2 et risque cardiovasculaire
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SGLT- 2 et risque cardiovasculaire
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SGLT- 2 et risque cardiovasculaire
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SGLT- 2 et risque cardiovasculaire
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Bénéfice chez les patients avec une insuffisance cardiaque ?
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Bénéfice chez les patients avec une insuffisance cardiaque ?
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Bénéfice chez les patients avec une insuffisance cardiaque ?
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Dapaglifozine et insuffisance cardiaque
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Recommandations ESC 2019 diabète :
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En pratique: 

Effets secondaires:
Hypotension ( cfr deshydratation)
infections urinaires et/ou génitales: essentiellement des femmes (de 
l’ordre de 10 à 15 % en moyenne). moins de 5% des sujets masculins. 
infections mycotiques génitales:  entre moins de 1 % et 10 % des 
patient(e)s.

Interactions médicamenteuses: 
Diurétiques !, risque de déshydratation, hypotension 
Adapter les doses  ! 
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En pratique: 

Contre indication:

Diabète de type 1
Acido cétose diabétique. 
Atteinte sévère de la fonction rénale
Insuffisance rénale terminale
Patient en dialyse
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Conclusion

Nouvelle classe d’antidiabétique oraux avec un mode d’action unique: 
action « glucorétique », liée au niveau de glycémie
Effet positif sur la mortalité cardiovasculaire et l’insuffisance cardiaque 
chez les patients diabétiques à haut risque cardiovasculaire ou avec 
atteinte cardiovasculaire.

Mais: effet positif également sur la survenue d’épisode d’insuffisance 
cardiaque et la mortaité cardiovasculaire chez les patients avec une 
altération de la fonction VG qu’ils soient diabétique ou non !
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Conclusion

Nouvelle classe d’antidiabétique oraux avec un mode d’action unique: 
action « glucorétique », liée au niveau de glycémie
Effet positif sur la mortalité cardiovasculaire et l’insuffisance cardiaque 
chez les patients diabétiques à haut risque cardiovasculaire ou avec 
atteinte cardiovasculaire.

Mais: effet positif également sur la survenue d’épisode d’insuffisance 
cardiaque et la mortaité cardiovasculaire chez les patients avec une 
altération de la fonction VG qu’ils soient diabétique ou non !

Nouveau traitement de l’insuffisance cardiaque !!!!
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Merci pour 
votre attention


