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2014 and 2015 TAVI Penetration In Europe
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TAVI specific DRG
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TAVI Reimbursement In EU-Countries 
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€35.000

€34.000

€26.000

€80.000
€28.000

Source: Adoption of TAVI in Western Europe, N. Piazza London PCR Sept 2013

TAVI in the UK – Adoption and Economic Evidence Jonathan Byrne, PCR 2015

http://www.uk-essen.de/


Current TAVI Reimbursement in Germany
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Surgical

AVR

~35.000 Euro

~15.000 Euro

TAVI

DRG for TAVI is currently ~2-3-fold higher 

in the same AS candidate! 

http://www.uk-essen.de/


The Dilemma: ‘Indication follows Reimbursement’
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Hospital management and physcians are not rewared for best treatment but rather for best DRG!

INDICATION
INDICATION

INDICATION
INDICATION

INDICATION

INDICATION

INDICATION

http://www.uk-essen.de/


Current & Future Indications?
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sAVR

TAVI

Multidiscipinary

‘Heart Team’

sutureless AVR

http://www.uk-essen.de/


„Guideline For Minimal-invasive Heart Valve Interventions“
Mutual Resolution By The German Federal Government Comission (G-BA)
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Quality guidelines:

 Indication & decison-making

 Institutional treatment

Legal prerequisites:

 structural (heart team)

 institutional (IVC + CVS)

 professionally qualified & skilled

 certified by review committee

TAVI & MitraClip in Germany 

http://www.uk-essen.de/


State Of The Art In TAVI
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Two Different Concepts
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balloonexpandable selfexpandable

bovine pericardial tissue + 

cobalt-cromium stent

Porcine tissue + nitinol stent

http://www.uk-essen.de/


2nd & 3rd THV-Generation - Reduction of PVLs 
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“subannular fixation”

“space filler”

http://www.uk-essen.de/


…Via Different Approaches!
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transfemoral

transapical

transaxillarytransaortic

transcarotid
suprasternal

http://www.uk-essen.de/


West-German Heart Center Strategy…so far
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Contraindications or high-risk surgeryNo Yes

Severly compromised LV function or

concomitant procedures (e.g. MVR, CABG)

No Yes

Poor vascular status

No Yes

Symptomatic Aortic Stenosis

Open AVR MIS/Sutureless AVR Transfemoral

TAVI

Transaortic

TAVI

Transapical

TAVI

http://www.uk-essen.de/


Transaortic

TAVI

Transapical

TAVI

West-German Heart Center Strategy…in near future ?
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Contraindications or high-risk surgeryNo Yes

Severly compromised LV function or

concomitant procedures (e.g. MVR, CABG)

No Yes

Poor vascular status

No Yes

Symptomatic Aortic Stenosis

Open AVR MIS/Sutureless AVR Transfemoral

TAVI

Transaortic

TAVI

Transapical

TAVI

Transaxillary 

TAVI

1st 

alternative 

access ?
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West-German Heart Center TAVI SOP 
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West-German Heart Center TAVI Team

(2 Senior Cardiologists, 2 Senior Surgeons) 

“Standard Operating Procedure” for TAVI practice

http://www.uk-essen.de/


The German Aortic Valve Registry – GARY
Time-to-event curves for death stratified by the logistic EuroSCORE (n=13639)

16Mohr et al. EJCTS 2014;46:808-816
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Evolution Of Aortic Valve Procedures In Germany 
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 Since 2014 TAVI > sAVR

 Strong increase in endovasc TAVI, decrease in transapical TAVI

 Decrease in sAVR both isolated and combined with CABG
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In-hospital mortality evolution in Germany 
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 Overall decrease in mortality in endovascular TAVI. It is the only access route with a 
decrease in mortality

 Mortality in endovascular TAVI is getting close to SAVR in-hospital mortalityIt
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The German Aortic Valve Registry (GARY)
Mortality of patients undergoing AVR for all four subgroups (n=34063)

19Holzhey et al. ATS 2015;101:658-66

http://www.uk-essen.de/


‘Minimalist’ Approach: Optimizing Without Compromizing!
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Jensen et al. JTCVS 2015;150:833-9.

Babaliaros et al. JACC Cardiovasc Int 2014;7:898-904.

Or Goren et al. Journal of Clinical Anesthesia 2015;5385–90.

 Acquiring experience and 

“mastering” the TAVI procedure

 Local anesthesia as the 

preferred approach

 Simplifying TAVI procedure 

 Standardized care

 Avoiding complications 

 Optimizing the length of stay 

 Limiting ICU stay 

 Understanding optimal 

reimbursement conditions

http://www.uk-essen.de/


Evolution of Lenght of Stay - sAVR vs. TAVI
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Vancouver ‚Minimalist‘ Approach in TAVI
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Length of stay in 393 consecutive patients discharged after TAVI

May 2012 - October 2014

Lauck et al. Circ Cardiovasc Qual Outcomes. 2016;9:312-321

Early discharge 

38.2% !!!

http://www.uk-essen.de/


Hottest Current TAVI Data!
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Intermediate 

risk

Lower 

risk
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PARTNER II Cohort A - Intermediate risk
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Methods
2,032 patients with severe symptomatic 
AS and intermediate surgical risk from 
55 sites in the US and Canada were 
included.

Criteria for inclusion
• Severe AS (aortic valve area <0.8 cm 

or AVA index <0.5 cm/m2)
• Signs of heart failure (NYHA class ≥II)
• Intermediate risk (STS score ≥4 % and 

decision by a heart team)

Primary endpoint
• Combination of all-cause mortality or 

disabling stroke at two years

Study design and patient characteristics
Both groups were randomized 1:1 to receive 
either TAVI or sAVR. 

775 patients received transfemoral TAVI and 
236 transapical/transaortic TAVI with the 
SAPIEN XT, while 1,021 received sAVR.

• Mean age: 81.5y (TAVI) vs. 81.7y (sAVR)
• Mean STS score: 5.8 vs. 5.8 %
• NYHA class III or IV: 77.3 vs. 76.1 %

http://www.uk-essen.de/


PARTNER II Cohort A - Intermediate risk
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Conclusions & Limitations - PARTNER II Cohort A
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CONCLUSIONS

• The PARTNER II A study shows the non-inferiority of the TAVI procedure with a
second-generation prosthesis as compared to surgical valve replacement.

• This cohort demonstrates for the first time that transfemoral TAVI is to be actually
superior to surgical AVR.

Leon et al. NEJM 2016. 374:1609-1620

…but

• Not really intermediate risk patients!

• ”…patients are still among the high risk quintile of AS who are candidates for
surgery in the US and elsewere”…

• 26% had previous CABG (redo!), 14% sAVR had concomitant CABG

• 9% sAVR had other concomitant procedures (aortic endarterectomy, aortic root
replacement, MVR or tricuspid.

http://www.uk-essen.de/


PARTNER II S3i - Intermediate risk
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PARTNER II S3i - Intermediate risk
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Methods

1,077 patients with severe symptomatic AS 
and intermediate surgical risk from 51 US 
sites were included.

Criteria for inclusion

• Severe AS
(aortic valve area <0.8 cm or aortic valve index 
<0.5 cm2/m2 and aortic valve gradient >40 
mmHg or peak velocity
>4.0 m/s)

• Intermediate surgical risk (STS score 4-8 
or decision by a heart team)

Patient characteristics

The patients received either transfemoral 
TAVI (89 %), transapical TAVI (7 %) or 
transaortic TAVI (0.4 %).

• Mean age: 81.9 years

• Mean STS score: 5.2 %

• NYHA class III/IV: 72.6 %

Primary endpoints

• Mortality and stroke rate at 30 days

• Combined endpoint of overall survival, 
stroke rate and severe/moderate 
paravalvular regurgitation at one year 
(Non-inferiority in the propensity score 
analysis)

http://www.uk-essen.de/


PARTNER II S3i - Intermediate risk
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PARTNER II S3i - Intermediate risk

32

Kodali S et al. EHJ 2016;pii: ehw112. [Epub ahead of print].
Thourani et al. Lancet 2016;387;2218-2225.

CONCLUSIONS

• In patients with severe AS and intermediate risk, TAVI with the SAPIEN 3
achieves very good 30-day results with low mortality and stroke rates.

• At one year, TAVI proves to be superior to sAVR in this cohort as shown by
propensity score analysis regarding the combined endpoint of mortality,
stroke rate and paravalvular regurgitation1,2.

http://www.uk-essen.de/


Limitations of PARTNER II S3i Trial
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…but – first issue on adjustment!
• Big selection bias of this observational study

• Propensity has to be adjusted at least for MR and LVEF

http://www.uk-essen.de/


Limitations of PARTNER II S3i Trial
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…but – second issue on adjustment!
• No data on concomittant procedures (9.1% in sAVR group)

• No adjustment for concomittant procedures (14.5% sAVR+CABG)

• No data on the number of concomittant procedures

STS score EuroSCORE

http://www.uk-essen.de/


Limitations of PARTNER II S3i Trial

35

…but – third issue on adjustment!
• Kaplan-Meier survival is non-parametric

• For proper adjustment a propensity score machting, stratification and weighting
with regression modeling is necessary

 This apprears to be a countersense and these curves are NOT interpretable, as they
are simply a first-step evaluation before adjustment.

 Stating the “improtant differences between TAVR and surgery for each endpoint are
observed” is inappropriate until data are confirmed by adjusted results.

http://www.uk-essen.de/


Quality Criteria for Performing TAVI in Germany
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TF-TAVI as 1st choice in all pts (Class-I) with:
 STS ≥4% or
 logES ≥10% or
 age >85y

TA-TAVI as 2nd choice in all pts (Class-I) with:
 STS ≥4% or
 logES ≥10% or
 age >85y

sAVR is only recomended in: 
 low risk patients (Class-IIb) 
 as 3rd choice in intermediate risk 

(STS >=4% or logES >= 10%)
 only in reasoned cases of high risk

(STS >8% oder logES >20%)
 only in reasoned cases >85y

http://www.uk-essen.de/


Is TAVI Legitimate in Lower risk Patients?
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Predictable procedure
(more than PCI)

Superior hemodynamics
(small aortic roots)

Survival benefits                       
(in surgical intermediate-risks)

Reduced complications 
impacting survival:

AKI, vascular complications, 
life-threatening bleeding, 

disabling stroke

Reduced atrial fibrillation 
post-procedure          

Long-term durability ?

Higher rate of AV block 
☛ PPI, LBBB

Higher rate of PVL: 
endocarditis? 

Bicuspid valves?

YES NO

http://www.uk-essen.de/


Long-term THV Durability? 
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Ferrari 250 GTO 1962; sold in 2014 for 38 Mio US$

http://www.uk-essen.de/


Progression of Mean Gradients 4 years after TAVI; n=1521

39Del Trigo et al. JACC 2016;67:644-55

1year 2years

3years 4years!

http://www.uk-essen.de/


Long-term Durability of TAVI Valves? 
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Long-term Durability of TAVI Valves? 
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Freedom from THV Degeneration (n=378)
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Freedom from THV Degeneration (n=378)
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Conclusions
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 Dramatic continued growth in TAVI worldwide!

 Currently major indication is high-risk or inoperable AS

 TAVI indication is and will be expanded (intermediate/lower risk)

 Current RCTs for intermediate/low-risk pts are biased & most 

initiated/funded by industry

 Physician-initiated RCTs are necessary – isolated TAVI vs. sAVR

 The TAVI ‘heart-team’ plays a key role in clinical practice

http://www.uk-essen.de/


Conclusions II
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 TAVI can be performed with high procedural success rates

 There is a (substantial) institutional learning curve

 There are valve-specific complications & limitations

 Long-term durability data are still rare

 Will CV surgeons play a key role in TAVI ? 

http://www.uk-essen.de/



