
Transcatheter Aortic Valve Implantation in

Taiwan: Still Evolving!

Wei-Hsian Yin

In the current issue of Acta Cardiologica Sinica,

Chen et al. reported the transcatheter aortic valve im-

plantation (TAVI) experience of the first 100 cases (mean

age of 81 years and mean Logistic EuroSCORE of 21.5%)

in their institution. Two different TAVI devices were im-

planted via various vascular accesses across a long time

frame of 6 years, from 2010 to 2016. The authors re-

ported no procedural death and a high device success

rate of 95%, accompanied by low rates of complications,

including stroke, major vascular complications, and the

need for permanent pacing. The 30-day and 1-year all-

cause mortality rates were 4% and 14%, respectively. By

multivariate analysis, non-transfemoral access and ad-

vanced chronic kidney disease were independent pre-

dictors of 1-year mortality.
1

During that period of time, TAVI has transformed

the treatment of valvular aortic stenosis (AS) worldwide.

Initial pivotal trials tested this new technology in surgi-

cally inoperable patients, followed by high-risk surgical

patients. The results were stunning. There was a signifi-

cant reduction in mortality of the inoperable cohort. In

the high-risk cohort, TAVI was non-inferior to surgery.
2,3

Therefore, the European and American guidelines both

recommended TAVI for inoperable and high-risk pa-

tients.
4,5

With increasing operators’ experience and con-

tinuous technical refinements of the devices and of the

delivery systems, today, a shift towards lower-risk pa-

tients is currently taking place. The extension of clinical

indications for TAVI to the intermediate-risk population

was supported by the results of recent studies suggest-

ing noninferiority of TAVI in comparison with surgical

aortic valve replacement (SAVR).
6,7

Actually, transfe-

moral TAVI might be associated with a survival benefit in

intermediate-risk patients with severe AS.
6

In the 2017

ACC Expert Consensus Decision Pathway for Transca-

theter Aortic Valve Replacement in the Management of

Adults with Aortic Stenosis, a Heart Valve Team is re-

commended to be involved with all aspects of the deci-

sion-making and delivery of this complex technology

and TAVI is considered an acceptable alternative to

SAVR in intermediate-risk patients (class IIa recommen-

dation).
8

The report of Chen et al. provides us an opportunity

to examine how the effects of an evolution in patient se-

lection and procedural characteristics overtime would

affect clinical outcomes of high-risk AS patients under-

going TAVI in a “real-world” clinical setting. Although

the authors did not demonstrate the evolution of case

selection over time in their series, it is believed that,

from a clinical perspective, the overall risk profile of

these patients may decline over time. This is supported

by the recently published Asian TAVI registry.
9

In total,

848 patients with mean Logistic EuroSCORE of 16.5 �

12.0% were enrolled between March 2010 and Septem-

ber 2014 at 11 centers in 5 countries, including another

two large Taiwanese TAVI centers.
9

The clinical out-

comes of TAVI were favorable in comparison with those

of previously published trials and observational studies.

The procedural success rate was 97.5%. The 30-day and

1-year mortality rates were 2.5% and 10.8%, respec-

tively. The rates of stroke, life-threatening bleeding, ma-

jor vascular complications and acute kidney injury (stage

2 to 3) were all in single digits.
9

Moreover, the significant decrease in mortality rate

may pertain to more optimal patient selection. For ex-

ample, aside from a host of cardiac (left ventricular

dysfunction, severe pulmonary hypertension, and se-

vere mitral regurgitation) and noncardiac (chronic se-
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vere lung disease, oxygen dependency, and end stage

renal disease with dialysis dependence) conditions,

frailty is increasingly recognized to be a marker of proce-

dural-related futility.
10

Although the analysis from Chen

et al. did not report on the selection of frail patients

across time, it is likely that the survival benefit also de-

rived from selecting fewer patients harboring features

linked with TAVI-related futility over time. It is believed

that further improvements in TAVI-related outcomes are

likely to arise following ongoing refinement in patient

selection, such as integrating TAVI-related risk scores

during patient evaluation.
11-13

Increasing operator/center experience is known to

correlate with improved procedural outcomes during

TAVI.
14,15

However, the increasing operator/heart team

experience is frequently mixed with significant improve-

ments in transcatheter valve technology, making it diffi-

cult to estimate the real effect of the learning curve on

TAVI outcomes. Moreover, a number of procedural char-

acteristics did evolve over time, including less post-dila-

tion, a greater number of “fully percutaneous” proce-

dures and minimalist approach (57% of Chen’s cases

were performed under local anesthesia), etc., which

may also significantly affect their clinical outcomes over

time.
16

Although the authors were using essentially the

same valve and sheath type and size during the study

period in most of their cases, the good clinical outcomes

may reflect both the effects of the learning curve during

a relatively “constant” procedural environment and the

evolution of transcatheter valve technology and proce-

dural characteristics.

Other major evolutions of TAVI procedures may also

contribute to the low rates of complications in the current

study by Chen et al. Newer imaging algorithms, especially

on the basis of 3-dimensional computed tomography aor-

tic annulus measurements, have changed the way in which

operators choose the correct valve size.
17

As operator ex-

perience grew, these aspects likely played a key role in

lowering paravalvular regurgitation rates. Also, the learn-

ing curve associated with the use of a fully percutaneous

closure (vs. surgical cut-down) during the study period

may have reduced the vascular complication rates. More-

over, a high implantation strategy as recommended by

Chen et al. and others is of paramount importance in re-

ducing the incidence of conduction disturbance and the

need for permanent pacemaker implantation.
1,18

In conclusion, ever since its first introduction in

2002, TAVI has matured as a stable and safe procedure.

This treatment has recently been extended to indivi-

duals at lower risk. The advent of newer-generation and

more slender device iterations coupled with optimized

patient selection are already resulting in dramatically

lower complication rates compared with earlier TAVI re-

sults. This led to the United States Food and Drug Ad-

ministration’s approval of low-risk clinical trials, which

will answer the question regarding the durability of TAVI

devices.
19

If the results of these trials are positive, it is

plausible that TAVI would ultimately evolve toward

younger, lower-risk patients and could become a viable

alternative treatment for most AS patients. Since these

newer-generation devices are expected to be launched

in Taiwan very soon, in the foreseeable future, the next

phase of TAVI evolution in Taiwan will be exciting.
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