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Eziologia

La stenosi aortica degenerativo-calcifica costituisce attualmente la causa più                 
comune di stenosi aortica nell’anziano

DEGENERATIVA: continuum da forme di lieve ispessimento valvolare in assenza di 
ostruzione al flusso fino a severa calcificazione con impegno emodinamico:

SCLEROSI AORTICA (circa 25 % della popolazione > 65 anni)
STENOSI AORTICA (2-4 % della popolazione > 65 anni)

Elementi patogenetici:
•Stress meccanico
•Fenomeni infiammatori con infiltrazione di macrofagi e linfociti T
•Caratteristiche istologiche e biochimiche analoghe all’aterosclerosi simili fattori di rischio



Prevalenza delle malattie valvolari
cardiache nei pazienti anziani



Molti pazienti con stenosi aortica
non vengono trattati

Van Geldorp MW, Eur J Cardiothorac Surg 2009;35:953-7.



Motivi del mancato trattamento
dei pazienti affetti da SA

Van Geldorp MW. Eur J Cardiothorac Surg 2009;35:953-7.



La mortalità con la terapia medica è peggiore di quella di 
alcuni tumori metastatici



Rosenhek R et al. Circulation 2010;121:151-156

Prognosi nei pazienti con stenosi aortica severa 
degenerativa



Stenosi aortica, prognosi e sintomi

Otto M, in Ross J Jr, Braunwald E. Aortic Stenosis. Circulation 1968



I Sintomi Dopo 80 Anni Di Età

SINTOMI

Difficile 
definizione

• Comorbilità

• Ridotta 
collaborazione

• Normale 
riduzione della 
tolleranza allo 
sforzo

Correlati allo stile 
di vita

• Parte dei 
pazienti 
“asintomatici”  
sviluppano 
sintomi durante 
un test 
ergometrico
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COME NASCE LA TAVI

 La AVR è il trattamento convenzionale di scelta per la 
stenosi aortica

 Elevata mortalità (7-10%) in pazienti ad alto rischio

 30-40% dei pz anziani 

non vengono operati

 Controindicazioni alla CCH

•Pz non indirizzato alla CCH

•Pz non accettato dal CCH

•Rifiuto del pz 



La TAVI risponde a una necessità clinica

Indicazioni per la TAVI – nuove linee guida ESC/EACTS

Guidelines on the management of valvular heart disease (version 2012) 

SOURCE: Eur Heart J 2012; doi:10.1093/eurheartj/ehs109 & Eur J Cardiothorac Surg 2012; doi;10.1093/EJCTS/EZS455

Partner Trial Cohort B

Partner Trial Cohort A



TAVI

• La TAVI (trancatheter aortic valve implantation) è una 

tecnica innovativa per il trattamento della stenosi 

aortica in pazienti

• La TAVI ha mostrato di incidere positivamente sulla 

storia naturale della stenosi aortica, abbattendo la 

mortalità e gli eventi cardiovascolari maggiori

AD ALTO RISCHIO CHIRURGICO INOPERABILI



TAVI First Implantation, Rouen, France

16 aprile 2002 8 giorni dopo l’impianto

Alain 

Cribier



CoreValve  Revalving®

System (CRS)

Edwards-SAPIENTM

Aortic Bioprosthesis 

>20,000 
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>20,000 

patients
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Valvuloplastica



Impianto – Edwards Sapien 3



Lo studio PARTNER



Lo studio PARTNER: 

Cohort B

NNT= 5



Lo studio PARTNER: 

Cohort A



Reperti eco: lieve beneficio della TAVI vs AVR ad 1 anno 

 < mean gradient 

 > rigurgito perivalvolare associato a TAVI

Lo studio PARTNER: 

Cohort A

TAVI non inferiore a AVR

TAVI 
• Stroke o TIA
(5,5 vs. 2.4%, p=0.04) 

• complicanze vascolari

maggiori
(11.0% vs. 3.2%, p<0.001)

AVR
• sanguinamenti

maggiori
(9.3% vs. 19.5%, p<0.001) 

• FA
(8.6% vs. 16.0%, p<0.001)



La TAVI migliora notevolmente sintomi e qualità

della vita dei pazienti

“L’eccezionale miglioramento

dei punteggi di qualità della

vita nel gruppo trattato con 

valvola cardiaca

transcatetere (THV) 

Edwards SAPIEN è

equivalente ad una

riduzione dell’età di 10 

anni.”

— David J. Cohen, St Luke’s 

Mid-America Heart and Vascular 

Institute, Kansas City, Missouri2

Kansas City Cardiomyopathy Questionnaire 

(KCCQ) Punteggio nel tempo1

1. Reynolds MR et al; PARTNER Trial Investigators. Heath-Related Quality of Life After Transcatheter Aortic Valve Replacement in Inoperable Patients With Severe 
Aortic Stenosis. Circulation 2011;124:00-0.

2. Cohen DJ. Health related quality of life after transcatheter aortic valve implantation vs non-surgical therapy among inoperable patients with severe 
aortic stenosis. Results from the PARTNER trial. Presented at the American Heart Association’s Scientific Sessions, Chicago, IL, November 2010.



All cause

mortality



CV

mortality



CV - non CV

mortality



Stroke







At 1 year, poor outcome occurred in 50.0% of 

the frail group and 31.5% of the non frail 

group (p [ 0.02). In conclusion, frailty was 

associated with increased mortality and a 

higher rate of poor outcome 1 year after 

TAVR



SAPIEN 3 Transcatheter Heart Valve
Distinguishing Features 

Bovine 

pericardial tissue

Outer sealing skirt to reduce PVL

Low frame height

Enhanced frame 

geometry for low 

delivery profile



What have we learned about mortality



What have we learned about stroke 

Strokes (All) at 30 Days 
Edwards SAPIEN Valves  

6.7% 

5.6% 

4.1% 4.3% 

1.5% 

2.6% 

0% 

5% 

10% 

15% 

20% 

P1B (TF) P1A (All) P2B (TF) P2B XT (TF) S3HR (All) S3i (All) 

179 344 276 284 583 1076 

                          SAPIEN             SAPIEN XT     SAPIEN 3 

  
Neurologist evaluations (pre- and post) 

PARTNER 1 and 2 Trials 
(Overall and TF Patients) 



What have we learned about major 
vascular complications



Il ruolo del geriatra…..
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Geriatricians for Comprehensive Geriatric Assessment ??



J Am Geriatr Soc 60:896–904, 2012



The frailty index, but not established risk 

scores, was predictive of functional decline. 

Refinement of this index might help to 

identify patients who potentially benefit from 

additional geriatric interventions after TAVI.



2012….

EUGMS Aortic Stenosis/TAVI 

Working Group was founded



TAVI Working Group



The EUGMS TAVI group Survey

EUGMS AS/TAVI Working Group



A call to action - Geriatricians’ experience in 

treatment of aortic stenosis and involvement in 

transcatheter aortic valve implantation

Andrea Ungar, Peter Bramlage, Martin Thoenes, Stefania Zannoni and Jean-Pierre Michel, 

European Geriatric Medicine, 2013

The EUGMS TAVI group Survey



31% of respondents (n=341) indicated that they 

managed patients with AS on a frequent basis.  

Frequency of management of patients with AS

9% 19% 18% 22% 21% 6% 4%

0% 20% 40% 60% 80% 100%

Frequency of
management of older
patients with aortic

valve stenosis

1) Very rarely 2) 3) 4) 5) 6) 7) Very frequently

Andrea Ungar et al, European Geriatric Medicine, 2013



Only a minority of respondents (17%) who referred patients for 

TAVI in the past 2 years are members of a multidisciplinary heart 

team for the management of patients who are considered for TAVI.  

Membership in a multidisciplinary heart team 

17% 83%

0% 20% 40% 60% 80% 100%

Being part of a
multidisciplinary team

Yes No

Andrea Ungar et al, European Geriatric Medicine, 2013
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16%

24%

18%
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30%

25%

21%

40%

55%

33%

36%

15%

0% 20% 40% 60% 80% 100%

Geriatrician

Cardiologist

Implanting Doctor

Geriatrician

Cardiologist

Implanting Doctor

1) Not involved at all 2) 3) 4) 5) 6) 7) Very involved

37% 4.4

64% 5.9

73% 6.1

Level of involvement of different specialties before and 
after TAVI procedures

Top 2 Box Mean

55% 4.9

66% 5.5

40% 4.6

Involvement in the 

management of a patient 

in the lead up to a TAVI 

procedure

Involvement in the 

management of a patient 

after the TAVI 

procedure

Respondents perceived that – compared to cardiologists and implanting 

doctors – geriatricians are less involved in the management of a patient in 

the lead up to a TAVI procedure. Their level of involvement, however, seems to 

increase slightly after the procedure. 



TAVI Working group, EGM, 2014 

Conclusions

Inclusion of geriatricians in multidisciplinary “heart
teams” and their increased involvement in the
management of elderly patients with severe AS is critical.
In particular, geriatricians can provide valuable CGA-
related data on prognosis and risk in elderly TAVI
candidates.

The value of comprehensive geriatric assessment in elderly patients 
with severe aortic stenosis – a position statement of the European 

Union Geriatric Medicine Society (EUGMS)



The EUGMS TAVI group Study

EUGMS AS/TAVI Working Group



Design of CGA-TAVI

• Prospective, observational, multi-center registry

• Consecutive enrolment of patients undergoing

transcatheter valve implantation in participating sites

• Start: January 2013

• Follow up of this registry: 12 months

• Actual number of patients enrolled: 57 patients (August 

2015)

European Geriatric Medicine 5 (2014) 8–13



Design of CGA-TAVI

Primary objectives:

• Establish predictive values of CGA (MPI, SPPB, 

SilverCode) for mortality and/or hospitalisation

in TAVI patients

• Demonstrate CGA changes within 3 months after 

TAVI

European Geriatric Medicine 5 (2014) 8–13



Inclusion- and Exclusion Criteria

Inclusion Criteria: 

• Scheduled for TAVI Compliance with the indications of the 

instructions for use of the respective device

• Age of at least 80 years

Exclusion Criteria: 

• Presence of contraindications as to the Instructions for 

Use

• No possibility for a follow-up
European Geriatric Medicine 5 (2014) 8–13



• In 2014 we enrolled 18 patients only in Florence…

• My conclusion was….: we need more cooperation 
between geriatricians and cardiologists and, 
probably, more initiative of the geriatrician in their 
Hospital to present more complete data next year in 
….

Conclusion – EUGMS, Rotterdam 2014



1. Countries Names
Austria Peter Weiler
Spain Martinez Selles
United Kindom John Chambers
France Alec Vahanian
United Kindom Bernard Prendergast
Austria Raphael  Rosenhek
France Jean Paul Emeriau
United Kindom Daniel Bailey
Belgium Jean-Pierre Baeyens
France Olivier Hanon
Germany Nikos Werner
Israel Yitshal Berner
Italy Andrea Ungar
Italy Nicola Ferrara
Italy Roberto Bernabei 
Spain Carlos Rodriguez-Pascual
Switzerland Georg Benedikt Ehret
United Kingdom Sinead O’Mahony



Mean ± SD or
%

Number

Age [years] 85.5 ± 2.7 57

Female [%] 63.2 36/57

BMI [kg/m2] 24.9 ± 4.0 57

Aortic valve related symptoms

Syncope [%] 6.5 3/46

Dizziness with exertion [%] 8.7 4/46

Angina classification (CCS)

Class III [%] 8.7 4/46

Class IV [%] 0 0

NYHA classification

Class III [%] 68.9 31/45

Class IV [%] 11.1 5/45

Patients characteristics
Florence 33 patients
Amsterdam 12 patients
Montreal 12 patients

We started with 20 potential 
centers? 
Why only 3 centers enrolled????
Cardiologist ? Geriatrician ?, 
Cooperation…..



Cardiac baseline characteristics % Number

Coronary artery disease [%] 59.2 29/49

Prior myocardial infarction [%] 22.4 11/49

Prior cardiovascular intervention [%] 49.0 24/49

Prior pacemaker implantation [%] 6.1 3/49

Echocardiographic parameters Mean ± SD

Ejection fraction [%] 51.9 ± 12.1 46

AV peak PG [mmHg] 79.9 ± 17.0 42

AV mean PG [mmHg] 51.2 ± 13.3 45

V max [m/sec] 4.3 ± 0.5 20

Effective orifice area [cm2] 0.9 ± 0.5 22

Cardiac characteristics



Comorbidities % Number

Hypertension 84.6 44/52

Diabetes 21.2 11/52

Previous Stroke/TIA 11.5 6/52

Peripheral artery disease 28.8 15/52

Pulmonary disease 19.2 10/52

Pulmonary hypertension 54.0 27/50

Creatinine > 1.5 mg/dl 13.5 7/52

Dialysis 3.8 2/52

Surcigal risk Mean ± SD

Logistic Euroscore I 9.7 ± 8.5 47

STS risk score 12.1 ± 10.1 35

Comorbidities and surgical risk



Mean ± SD (Range) Number

Total Score
Total Index 

Score

Activities of daily living 5.7 ± 0.6
(4-6)

0.03 ± 0.12 52

Instrumental activities of daily living scale (IADL) 6.5 ± 1.6
(2 – 8)

0.14 ± 0.29 52

Short portable mental status questionnaire
(SPMSQ)

0.96 ± 1.0
(0 – 4)

0.01 ± 0.07 52

Cumulative illness rating scale (C.I.R.S.) 24.9 ± 4.3
(15-32)

0.81 ± 0.30 52

Mini nutrional assessment (MNA) total 
assessment

22.7 ± 4.4
(8-28)

0.29 ± 0.33 51

Exton-Smith scale (ESS) 18.3 ± 2.7
(9-20)

0.08 ± 0.23 52

Number of medications 8.1 ± 3.3
(2-22)

0.85 ± 0.25 52

Co-habitation status 0.42 ± 0.50 52

CGA assessment for MPI at baseline



MPI, SPPB and Silver Code at baseline

Mean ± SD
(Range) or

%
Number

Multidimensional Prognostic Index Score (MPI) – Total
0.32 ± 0.11

(0.125 – 0.625)

52

0 to 0.33 61.5 32/52

0.34 to 0.66 38.5 20/52

0.67 to 1.0 0 0/52

Silver Code 21.5 ± 8.4
(3 – 37.5)

57

Short physical performance battery (SPPB)
6.19 ± 3.30

(0 – 11)
52



% Number

Access complication 5.9 3/51

Dissection 3.9 2/51

Rupture 2.0 1/51

Uncontrolled bleeding 0 0/51

Complications 22.0 11/50

Conversion to conventional surgery 0 0/50

Complete AV block with need for permanent PM 6.0 3/50

Device malfunction 3.9 2/51

Device success (VARC2) * 95.8 46/48

Second valve used 5.8 3/52

Periprocedural complications

* Absence of procedural mortality, correct positioning of a single prosthetic heart valve into proper anatomical position and
intended performance of the prosthetic heart valve (no prosthetic-patient mismatch) and mean aortic valve gradient



Outcome

n/N (%)

≤ Day 30
> Day 30 to
≤ 3 Months

> 3 Months to
≤ 12 Months

All-cause mortality [%] 2/36 (5.6) 3/32 (9.4) 1/13

All stroke [%] 3/36 (8.3) 0/32 0/12

Hemorrhagic stroke with death 1/36 (2.8) 0/32 0/12

Stroke minor/resolved 2/36 (5.6) 0/32 0/12

Hospitalisation for valve-related symptoms
or worsening congestive heart failure [%]

2/36 (5.6) 6/31 (19.4) 0/12

Valve related dysfunction [%] 0 1/32 (3.1) 0

NYHA Class III [%] 4/36 (11.1) 1/32 (3.1) 1/12 (8.3)

NYHA Class IV [%] 2/36 (5.6) 0/32 0/12

Angina CSS Class III or IV [%] 0/36 0/31 0/12



NYHA Classification at baseline vs. month 3-12
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MPI, SPPB and Silver Code at baseline and 
months 3

Baseline Month 3

SPPB increased from 6.19 to 8.03, p=0.04



Comparison of patients with or without death 
and/or stroke within 3 months after PPVI

Without
stroke or death
within 3 months

With
stroke or death
within 3 months

p-value

Multidimensional Prognostic Index Score (MPI) 
– Total 

0.32 ± 0.10
n = 45

0.41 ± 0.14
n = 7

0.029

Silver Code
21.3 ± 8.8

n = 50
23.4 ± 4.4

n = 7
0.319

Short physical performance battery (SPPB)
6.8 ± 3.0

n = 45
2.3 ± 4.2

n = 7
0.000



Conclusion

• We enrolled 57 patients in 3 different centre, 
characterized by old age and high comorbidity

• Proven feasibility of CGA-TAVI protocol
• Patients enrolled had high classical cardiovascular 

risk score and intermediate MPI score
• Stroke incidence was 5.9%
• Mortality rate was 13% at 3 months 
• NYHA class and SPPB score improved during 

follow-up
• Low SPPB score seems to be the best predictor of 

mortality or stroke after TAVI



G.B, 94 years old
Procchio, Elba Island


