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Hystory of TAVI



Indication to TAVI

EHJ, 2012



TAVI guideline in Piedmont 
D.G.R. n° 16 – 11109 del 30/03/2009

1. Stenosi aortica valvolare severa 

2. Elevato/proibitivo rischio chirurgico: Euroscore additivo > 10

3. Parere multidisciplinare di non operabilità

4. Parere combinato cardiologo interventista, cardiochirurgo, 

anestesista rianimatore

5. Presenza di unità operativa di cardiochirurgia

6. Parere del paziente (l’esplicita richiesta del pz non può essere 

considerata un’indicazione al trattamento)

7. Consenso informato scritto



Patients’ selection



TAVI Centers in Piemonte

Azienda Ospedaliera
S.Croce e Carle Cuneo



2008-2016 TAVI procedures

1190 procedures

Osp. Molinette, Torino 316

Osp. Mauriziano, Torino 373

Cl. Villa Maria Pia, Torino 66

Osp. Civile,  Alessandria 111

Città di Alessandria 51

Azienda Ospedaliera 
S.Croce e Carle, Cuneo

146

Osp. Maggiore, Novara 57

Cl. San Gaudenzio, Novara 70



2015: TAVI Observed... 

215 TAVI in Piedmont

~ 4.500.000 ab.

48 TAVI/million/2015

2015



...TAVI Expected

*Ruben L. J. Osnabrugge, MS; Darren Mylotte, MD; Stuart J. Head, MS; Nicolas M. Van Mieghem, MD; Vuyisile T. Nkomo, MD, MPH; Corinne M. 
LeReun, MS; Ad J. J. C. Bogers, MD, PHD; Nicolo Piazza, MD, PHD; A. Pieter Kappetein, MD, PHD. Disease Prevalence and Number of Candidates 
for Transcatheter Aortic Valve Replacement. A Meta-analysis and Modeling Study. J Am Coll Cardiol. 2013;62(11):1002-1012.
*Mylotte D1, Osnabrugge RL, Windecker S, Lefèvre T, de Jaegere P, Jeger R, Wenaweser P, Maisano F, Moat N, Søndergaard L, Bosmans J, Teles RC, 
Martucci G, Manoharan G, Garcia E, Van Mieghem NM, Kappetein AP, Serruys PW, Lange R, Piazza N. Transcatheter aortic valve replacement in 
Europe: adoption trends and factors influencing device utilization. J Am Coll Cardiol 2013 Jul 16;62(3):210-9. Epub 2013 May 15.

70/million/year*

33/million/year TAVI implanted
in Piedmont 

315/year in Piedmont

37/million/year of patients not treated



Type of Valve implanted

Adapted from Weiss, Curr Atheroscler Rep, 2015

Simetis Engager



Type of valve implanted

Core
Valve

CV-
Evolute Engager ES I gen ES-XT ES-3 Lotus

Other
valves
-Portico
-Direct
Flow

-Simetis

TF 375 157 0 35 161 125 11 43 907

TA 0 0 10 31 158 56 0 3 258

TS 10 7 0 0 0 0 0 0 17

TAo 1 1 0 0 3 1 0 0 6

386 165 10 66 322 182 11 46



TAVI «OFF LABEL»

Mitral V-in-V Tricuspid V-in-V Tricuspid
valve-in-ring

TAVI for aortic 
regurgitation

20 5 2 12

20 ES-XT 3 ES-XT
2 ES 3

2 ES-XT 6 CV+ CV-E
3 Portico
2 Engager

1 Lotus



30-days VARC mortality 

4->9%

Patients’ selection
Technology 

improvement 

Single center expertise



Cardiologia Universitaria 
Città della Salute e della Scienza, Torino
UNIVERSITÀ degli STUDI di TORINO

TAVI 2010-2016
Molinette experience: 

what we learned 



Trans-catheter Valve Implantation (TVI) 
2010-2016

268 TAVI 15 TVI «off-label» 10 Aortic
V-in-V

283 TVI patients

2 Aortic Regurgitation

3 Mitral V-in-V

1 Mitral V-in-V+TAVI

5 Tricuspid V-in-V

2 Tricuspid valve in ring

2 Pulmonary stenosis

9 Edwards Sapien I generation
50 Edwards Sapien XT
37 Edwards Sapien 3
117 CoreValve I generation
41 CoreValve-Evolute
10 Engager
4 Lotus

60 ES-TF
151 CV-TF
7 CV-TS
4 Lotus-TF
36 ES-TA
10 Engager-TA

2 Engager
10 ES XT
3 ES 3



Population
N (%), mean±SD

Age, yo 81.9±6.5
Female 157 (59)
Diabetes 79 (29)
Log EUROSCORE I, % 21±12
STS score, % 8±6
AF permanent 56 (21)
AF parossistic 29 (11)
Coronaropathy 142 (53)
PCI pre-TAVI 37 (14)
PCI during TAVI 9 (3)
EF, % 55±14
Moderate MR 64 (24)
Severe MR 9 (3)

Hospitalization lenght, days
pre-TAVI 8±13, median 4
post-TAVI 11±25, median 8

268 TAVI



VARC II complications
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Eurointervention, 2012
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Sheath Introducer, French 22 F 18 F 23->26 F 21->23 F 19 F
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Focus on Acute Kidney Injury

6 patients underwent dialysis->2 chronic dialysis 
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Int. J Cardiol 2013



Rhythm and conduction 
disturbances

10
(4%)

41 (15%) 41 (84%)

8 (16%)

49 (18%)
PM 

implantation

Peri-procedural major
arrhythmia (TV-FV)

AF (at least 1 episode)

During hospitalization

Post-hospitalization



Incidence of PM implantation 
related to the implanted valve

Type of implanted valve n°PM/tot %

Edwards Sapien I generation 0/9   0%

Edwards Sapien XT 10/50 20%

Edwards Sapien 3 2/37 5%

CoreValve I generation 29/117 25%

CoreValve-Evolute 7/41 17%

Engager 0/10 0%

Lotus 2/4 50%

P<0.001



JAMA, 2014
ES XT e CV I gen



30 days-mortality 7.5%                  6.3%  

AKI 8%                    6.7%

Lifethreatening and major bleeding 13.8%                  20% 

Major vascular complications 8.8%                 12.7%

Peri-procedural AMI 0.6%                  0.4%

PM implantation 12.5%                  18% 

Am J Cardiol, 201425 studies, 8874 patients



Short-term outcomes

VARC 
Mortality

Bleeding
(Major+ 

LT)
Stroke

Vascular
Complic

ations
AR>2 AMI

PM 
implanta

tion

UK, JACC 2015, 
3980 pts, CV-ES 6.3% - 4.1 % 8.4% 13.6 % 1.3% 16.3 %

EUR, EuroInt
2013, 4571 pts, CV-
ES/XT

7.4 % 16.8% 1.8 % 3.1 % 7.7% 0.9% 13.2 %

FRANCE2, NEJM 
2011, 3195 pts, CV-
ES

9.7% 5.7% 4.1% 4.7% 16.5% 1.2% 15.6%

Molinette, 268 pts, 
CV, CV evolute, 
Sapien, S XT,
Engager, Lotus

6.3% 20% 4.1% 12.7% 7.4% 0.4% 18%



2016
2015

2014
2013

2012
2011

2010

0%

20%

40%

60%

80%

100%

6,3% 6,3% 15,6% 15,6%
3,1%

0% 3,1%

13,3%
6,7%

23,3%

43,3%

6,7% 6,7% 3,3%

VARC II complications-Landmark analysis



Aortic regurgitation-Landmark analysis

2 severe AR (ES XT, TF) 
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CONCLUSIONS TAVI operator experience results in 
improved procedural success and 30-day mortality. 
This is likely a combination of improved technical 
skill, better patient selection, and technological 
advances. Although overall complication rates are low, 
scope remains to further reduce procedural adverse 
events such as vascular injury, pacemaker needs, and 
stroke. Future technological and procedural advances 
may continue to further improve patient outcomes.

CCI, 2011



Am J Cardiol 2015
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Echocardiography, 2012
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Follow-up: echo evaluation
At least one echo: 212 (80%) patients 
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Overall Survival

N. at risk 268 167 110 62 29 13 4

80%
69%

57%

44%
30% 17%



Survival-Cardiovascular Mortality

92% 87% 85% 84%
77% 51%

N. at risk 268 167 110 62 29 13 4
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Survival-Type of valve
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N. at risk
ES 96 58 43 28 16
CV 172 109 67 34 13



N. at risk
2013->2016 161 90 47 18 0 0 0
2010->2012 105 77 63 55 29 13 3

Survival-Landmark analysis 
2010->2012 vs 2013->2016

p=0.07
74%

61%
50%

40%
27% 22%

83%
76%

64%

2013->2016

2010->2012



Cancer and Mortality

2

5

111

10

cardiovascular
cancer-related
accidental
sepsis
ND
alive

21 (7.8%) patients
Mean FU 681±583 days, median 553 days

OR=0.38, IC 0.13-1.11, p=0.11





Heart, 2015



CCI 2015



CRITERI DI POTENZIALE ELEGIBILITA’:
• FE > 40%

• eGFR > 45

• Ricovero elettivo (NHYA < 4)

• Indipendenza nelle attività quotidiane

Protocol “GISE-Piemonte” for early 
discharge



GIORNATA 0 (TAVI)

• Sala
• Accesso femorale percutaneo
• Sedazione conscia

• No BAV/BBSx durante della procedura
• No PV Leak > 1+
• No versamento pericardico
• No complicanze vascolari in sede d’accesso
• Rimozione di tutti gli sheath arteriosi al termine della

procedura

• TRASFERIMENTO IN UTIC



GIORNATA 1 (Rivalutazione e trasferimento in reparto)

• Rimozione catetere vescicale
• Accessi vascolari in ordine
• TTE
• Mobilizzazione protetta
• NYHA I-II
• NO aritmie maggiori (incl. FA new onset)
• NO IRC tipo 3 (VARC-2) o eGFR < 25
• NO riduzione Hb > 2 mg/dl in 2 prelievi consecutivi
• NO trasfusioni
• NO BAV/BBSx di nuova insorgenza
• NO segni clinici o lab di infezione (febbre?)
• Trasferimento in reparto
• Proseguimento mobilizzazione (telemetria)



GIORNATA 2 (Mobilizzazione completa)

• Progressiva ripresa delle abitudini quotidiane in assenza
di sintomi



GIORNATA 3 (Verifica criteri per dimissione «precoce»)
 Data dimissione
 NYHA I-II
 NO aritmie maggiori (incl. FA new onset)
 NO IRC tipo 3 (VARC-2) o eGFR < 25
 NO riduzione Hb > 2 g/dl in 2 prelievi consecutivi
 NO trasfusioni
 NO BAV/BBSx di nuova insorgenza
 NO segni clinici o lab di infezione (febbre?)

• Dimissione con richiesta emocromo completo, creat,
eGFR, elettroliti dopo 5-7 gg



FU telefonico a 7 gg e 30 gg

• Data FU
• NYHA
• Riospedalizzazione
• Decesso
• IMA
• Trasfusione
• PM
• IRA





What’s going on?
PARTNER II TRIAL



Major outcomes: Death and Stroke

Leon, NEJM, 2016



Final Remarks-what we learned

• Patients’ selection: don’t treat «futility»

• Imaging for complications’ reduction

• Operator skillness. Minimum procedures’ 

number/year.

• The right device for the right patient

• Improvement of out of cath lab standard of care. 

If possible early discharge.
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