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• TAVI is typically indicated for patients at high or extreme surgical 
risk, and the clinical evidence has consistently demonstrated good 
outcomes for these patients. 

• TAVI outcomes, though, are driven by multiple factors.  A change in 
any one may alter the course for an individual TAVI patient. 

• Comorbidities 

• Anatomy 
 

 

Patient 

• Size / profile 

• Materials 

• Deliverability 
 

 

Device Characteristics 

• Experience / Learning 
Curve 

• Clinical Judgment:  Use 
of device and approach 
best suited to the 
patient 
 

 

Operator 

TAVI Patients Risk │ Background 



• Contemporary clinical practice is evolving such that patients at lower 
surgical risk are being treated by TAVI.   
 

1Wenaweser, et al., Eur Heart J 2013; 34:  1894-905; 2Lange, et al., J Am Coll Cardiol 2012; 59:  280-7; 3Piazza, et al. , J Am Coll Cardiol Intv 2013; 6:  443-51; 4D’Errigo, et al., 
Int J Cardiol 2013:  167:  1945-62; epub; 5Latib, et al., Am Heart J 2012; 164:  910-7; Schymik, et al., J Interv Cardiol 2012; 25:  364-74 

Intermediate Surgical Risk │ Background 
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Inoperable / Extreme Risk Trials  High Risk Trials 

Intermediate Surgical Risk │ Evolution in Patient Selection 



• Two European centers have directly compared TAVI outcomes of 
patients at lower- and higher-risk within their centers.  

• Clinical outcomes were generally favorable for the patients at lower 
risk1,2.   
 Bern1 Munich2 

Lower Risk 
(n=254) 

Higher Risk 

(n=94) 
Lower Risk 

(n=105) 
Higher Risk  

(n=105) 

STS (%) 5.1 ± 1.4 13.3 ± 7.1 4.8 ± 2.6 7.13 ± 5.4 

Log EuroSCORE (%) 22.1 ± 11.9 35.1 ± 15.7 17.8 ± 12.0 25.44 ± 16.0 

30 Day Mortality (%) 3.9 14.9 3.8 11.4 

Total Vascular 
Complications (%) 

17.7 20.3 14.7 28.6 

Stroke / TIA (%) 5.0 3.4 1 6.7 

1Wenaweser, et al., Eur Heart J 2013; 34:  1894-905; 2Lange, et al., J Am Coll Cardiol 2012; 59:  280-7 

Intermediate Surgical Risk │ TAVI Outcomes 



Schymik1 demonstrated that for every 10-point increase in EuroSCORE 
the mortality risk increased within the first year by 67% (OR 1.67, 95% 
CI 1.34-2.08, P<0.0001) 

 

Intermediate Surgical Risk │ TAVI Outcomes 

1Schymik, et al., J Interven Cardiol 2012; 25:  364-374 

Kaplan-Meier survival estimates  

EuroSCORE ≥15 vs EuroSCORE <15 

92.9% 

76.5% 



Number at risk:                         
229     223                                                                           212                                                                                          163 
406     387                                                                           352                                                                                          267   
360     340                                                                           297                                                                                          221 

P value (log-rank) <0.01 
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Intermediate Surgical Risk │ CoreValve Outcomes 

The CoreValve ADVANCE Study demonstrated that decreased 
surgical risk score correlated with decreased mortality 

1Brecker, et al., presented at EuroPCR 2013 



Intermediate Surgical Risk │ Impact of Comorbidities 

Many studies have shown that comorbidities add risk to TAVI.  This 
may explain why patients at lower surgical risk have shown better 
outcomes compared to their higher risk counterparts.   

 



• Several studies have compared the effectiveness of TAVI and SAVR in 
propensity-matched patients at intermediate surgical risk1,2,3 . 

 
• All studies showed similar mortality rates between TAVI and SAVR 
 

Piazza1 OBSERVANT2 Latib3 

TAVI 
(n=255) 

SAVR 

(n=255) 
 

p 
TAVI 

(n=133) 
SAVR 

(n=133) 
 

p 
TAVI 

(n=111) 
SAVR 

(n=111) 
 

p 

STS  
(%, mean) 

3-8 3-8 4.6 4.6 

Log EuroSCORE  
(%, mean) 

17.3 17.6 8.9 9.4 23.2 24.4 

30 Day Mortality 
(%) 

7.8 7.1 0.74 3.8 3.8 1.000 1.8 1.8 1.00 

1Piazza, et al. , J Am Coll Cardiol Intv 2013; 6:  443-51; 2D’Errigo, et al., Int J Cardiol 2013; 167:  1945-52; 3Latib, et al., Am Heart J 2012; 164:  910-7 

Intermediate Surgical Risk │ TAVI vs. SAVR 



• Results of the Piazza study1 showed that TAVI and SAVR result in similar 30-
day (7.8% vs. 7.1%, p=0.74) and 1-year mortality (16.5% vs. 16.9%, p=0.64). 
 

• Stratified analyses of 1-year all-cause mortality showed women to have a 
greater benefit from TAVI vs. SAVR compared to men (P for interaction = 
0.027). 

 
 

1Piazza, et al. , J Am Coll Cardiol Intv 2013; 6:  443-51 

Intermediate Surgical Risk │ TAVI vs. SAVR 



• The Latib1 study highlights that TAVI and SAVR patients experience 
similar mortality rates, but with a different spectrum of procedural 
complications. 
 

 
 

1Latib, et al., Am Heart J 2012; 164:  910-7; 2D’Errigo, et al., Int J Cardiol 2013; 167:  1945-52 

Latib1 

TF-TAVI  
(n=111) 

SAVR 

(n=111) 
p 

Major Vascular Complications* 14.4 0 <0.001 

Bleeding Complications* 66.7 82.9 0.005 

Acute Kidney Injury 8.1 26.1 <0.001 

Permanent Pacemaker Implant 11.7 2.7 0.009 

30 Day Stroke / TIA (%) 3.6 8.1 0.08 

* The Sapien device (22Fr / 24Fr delivery system) was used in 27% of the TF-TAVI patients in this study, 
which may contribute to higher complication rates than typically seen with contemporary devices. 

Intermediate Surgical Risk │ TAVI vs. SAVR 



Intermediate Surgical Risk │ Decreasing Complications 

• Complications that are higher in TAVI compared to SAVR include 
major vascular complications, paravalvular leak, and in some 
series, stroke. 

• For TAVI to be favored over SAVR, these rates should decrease. 

– Evidence shows that these complication rates are decreasing 
as operators gain experience and technology improves.   

• Improving the risk profile of the patients will also contribute to 
decreased complication rates.   



1Fearon, et al., presented at ACC 2013; 2Hayashida, JACC Card Int 2011; 4(8):  851-8; 3Nuis, Am J Cardiol 2011; 107:  1824-1829; 4Toggweiler, JACC 2012; 59(2):  113-8 

Major Vascular Complications │ Effect of Experience 

• Major vascular complication rate is strongly impacted by operator 
experience. 

• We may expect to see these rates to continue to decrease with time.  
 

 
 



1Popma, et al., presented at TCT 2013 

Paravalvular Leak │ Effect of Improved Imaging Techniques 

The CoreValve Extreme Risk Pivotal Trial showed low rates of PVL, 
which may be attributable to strict valve sizing criteria using MSCT.   

 

 
 



2007 2008 2009 2010 2011 2012 

UK Registry 

Italian Registry 

Milan Registry 

Spanish Registry 

Ibero-American 
Registry 

FRANCE 

FRANCE 2 

ADVANCE n=1015;  1 M stroke:  3.0% 

n=452;  In-hospital stroke:  4.0% 

n=663;  Procedural stroke:  1.2% 

n=46;  In-hospital stroke:  0.0% 

n=108;  1 M stroke:  0.0% 

n=1170;  In-hospital stroke:  1.4% 

n=1043;  1 Y stroke:  4.3% 

n=66; 1 M stroke:  4.5% 

Multicenter registry data on 4,563 patients indicate that CoreValve has 
a historically low stroke rate, staying below 4.5% for any given cohort.  
Patients with fewer comorbidities may experience less stroke after TAVI.   

Arrows indicate implant period and the reported rate of total stroke for the CoreValve cohort 

Stroke │ Lower-Risk Patients May Have Fewer Strokes 



• In contemporary clinical practice, TAVI is being performed in 
patients at lower surgical risk. 

 
• Studies which compare outcomes between higher-risk and 

lower-risk TAVI patients1,2 show that lower-risk patients have 
better outcomes.   
 

• As TAVI technology continues to evolve and operators continue 
to gain experience, the risk to all patients is likely to continue to 
decline.  
 

• Though we are seeing encouraging outcomes in lower-risk TAVI 
patients, modern randomized controlled trials are needed to 
confirm that TAVI is at least as good as SAVR in patients at 
intermediate surgical risk.    

 
 

1Wenaweser, et al., Eur Heart J 2013; 34:  1894-905; 2Lange, et al., J Am Coll Cardiol 2012; 59:  280-7 

Intermediate Surgical Risk │ Discussion 


