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Transcatheter aortic valve replacement (TAVR) may be performed
in non-surgical patients with symptomatic severe calcific aortic stenosis
(AS). The United Kingdom Transcatheter Aortic Valve Implantation
(TAVI) Registry followed prospectively 870 high-risk patients with
a mean age of 82 years, with severe symptomatic AS undergoing 877
TAVI procedures [1]. Survival was 92.9% at 30 days, 78.6% at 1 year,
and 73.7% at 2 years [1].

Of 442 persons with severe AS at increased surgical risk, mean
age 82 years, 78 were treated with medical management, 107 with
aortic valve replacement (AVR), and 257 with TAVI [2]. At 30-month
follow-up, adjusted mortality was 49% significantly lower for AVR
compared with medical treatment and 62% significantly lower for the
TAVI group versus the medical treatment group. At 12 months, 92.3%
of AVR patients, 93.2% of TAVI patients, and 70.8% of the medically
treated group were New York Heart Association (NYHA) functional
class I or II [2].

In the Placement of Aortic Transcatheter Valves (PARTNER) trial,
699 high-risk patients with severe AS with a mean age of 84 years were
randomized to AVR or TAVI [3]. Mortality was 3.4% for the TAVI
group versus 6.5% for the AVR group at 30 days (p not significant) and
24.2% for TAVI patients versus 26.8% for AVR patients at 1 year (p not
significant). Major stroke was 3.8% for TAVI patients versus 2.1% for
AVR patients at 30 days (p not significant) and 5.1% for TAVI patients
versus 2.4% for AVR patients at 1 year (p not significant). Major
vascular complications at 30 days were 11.0% for TAVI patients versus
3.2% for AVR patients (p<0.001). New-onset atrial fibrillation was
16.0% after AVR and 8.6% after TAVI (p=0.001). Major bleeding was
19.5% after AVR and 9.3% after TAVI (p<0.001). At 1-year, there were
similar improvements in cardiac symptoms for both groups [3]. In the
PARTNER trial, among inoperable patients with severe AS, compared
with medical treatment, TAVI caused significant improvements in
health-related quality of life maintained for at least 1 year [4].

At 2-year follow-up of 699 high-risk patients with severe AS in the
PARTNER trial, all-cause mortality was 33.9% for TAVI and 35.0%
for AVR (p not significant) [5]. Stroke was 7.7% for TAVI and 4.9%
for AVR (p not significant). Moderate or severe paravalvular aortic
regurgitation was 6.9% for TAVI and 0.9% for AVR (p<0.001) and was
associated with increased late mortality [5].

At 2-year follow-up of 358 persons with a mean age of 83 years,
with inoperable severe AS in the PARTNER trial randomized to TAVR
or to standard therapy with balloon aortic valvuloplasty performed in
82% of this group, 43% of TAVR patients and 68% of standard therapy
patients were dead (p<0.001) [6]. Incidences of cardiac death at 2 years
were 31% for TAVR patients versus 62% for standard therapy patients
(p<0.001) [6]. Incidences of stroke at 2 years were 14% for TAVR
patients versus 6% for standard therapy patients (p=0.01) [6]. The rates
of rehospitalization at 2 years were 35% for TAVR patients versus 73%
for standard therapy patients (p<0.001) [6]. Echocardiographic data
showed an increase in aortic valve area and a reduction in aortic valve
gradient with no increase in paravalvular aortic regurgitation [6]. Their
results suggest the reduction in death in patients with TAVR may be
limited to patients without extensive comorbidities.

Low flow in patients with severe AS independently predicts

mortality [7]. At 2-year follow-up of 180 patients with a mean age of
84 years with low-flow inoperable severe AS in the PARTNER trial, the
mortality was 76% in the medically treated patients versus 46% in the
TAVR treated patients (p<0.001) [7].

At 2-year follow-up of 350 patients with a mean age of 84 years with
low-flow severe AS in the PARTNER trial, death occurred in 40% in
AVR treated patients versus 38% in the TAVR group (p not significant)
[7]. In the inoperable group in the PARTNER trial, at 2-year follow-
up, death in persons with a normal stroke volume index was 38% with
TAVR versus 53% with medical management (p<0.001) [7].

One-third of 270 patients undergoing a CoreValve TAVI needed a
permanent pacemaker implanted within 1 month [8]. Periprocedural
atrioventricular block, balloon predilation, use of larger CoreValve
prosthesis, increased interventricular septum diameter, and prolonged
QRS interval were independently associated with need of implantation
of a permanent pacemaker [8].

In 138 patients undergoing TAVI, mean age 79 years, without
previous history of atrial fibrillation, new-onset atrial fibrillation
developed in 44 patients (32%) at median time of 48 hours after TAVI
[9]. At 12-month follow-up, stroke or systemic embolism occurred in
15.9% for persons with new-onset atrial fibrillation versus 3.2% for
persons without atrial fibrillation (p=0.023) [9].

In 358 patients, a modified procedure of transapical TAVI with
a balloon-expandable prosthesis had a low incidence of relevant
prosthetic regurgitation [10]. Cumulative survival was not dependent
on post-procedural regurgitation rate in this study [10].

At 42-month follow-up of 339 persons with a mean age of 81 years
who had TAVI because they were inoperable or considered at very high
surgical risk, 188 (56%) were dead [11]. Causes of late death in 152
persons were noncardiac comorbidities in 59%, cardiac death in 23%,
and unknown in 18% [11].

At follow-up of 535 days in 198 persons who had TAVI with
use of a Core Valve prosthesis, moderate/severe aortic regurgitation
was the most powerful independent risk factor of all-mortality
(hazard ratio=4.89, p<0.001) and of cardiovascular mortality (hazard
ratio=7.90, p<0.001) [12]. Of 451 patients who had TAVR, 132 (29%)
had moderate or severe mitral regurgitation after TAVR [13]. At 30-
day follow-up, persons with moderate or severe mitral regurgitation
had a higher incidence of death (adjusted hazard ratio=2.10, p=0.02).
However, the incidences of death after 30 days were similar in those
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who had moderate or severe mitral regurgitation compared with
persons who had no or mild mitral regurgitation. One year after TAVR,
moderate mitral regurgitation improved in 58% of persons, and severe
mitral regurgitation had improved in 49% of patients [13].

Of 900 persons with severe AS at high surgical risk evaluated for
TAVI, 595 (66.1%) were treated medically [14]. In the medical arm,
345 patients had balloon aortic valvuloplasty. AVR treated persons
included 146 persons (16.2%), and TAVI treated persons included
159 persons (17.6%). Persons in the medical group were followed for
a median of 206 days and had an incidence of death of 46.6% (one-
third noncardiac). The patients in the AVR group were followed for
a median of 628 days and had an incidence of death of 26.7% (one-
half noncardiac). The patients in the TAVI group were followed for a
median of 399 days and had an incidence of death of 30.8% (two-thirds
noncardiac) [14].

Of 353 patients who underwent transfemoral TAVI, 48 (13.6%)
had a permanent pacemaker before TAVT, 98 (27.8%) had a permanent
pacemaker after TAVI, and 58.6% had no permanent pacemaker after
TAVI [15]. At 1-year follow-up, the incidence of death was similar in
all 3 groups [15]. In 88 patients, mean age 83 years, alive 30 days after
TAVI, the median survival time after TAVI was 3.4 years [16]. In 131
women and 129 men, both with a mean age of 83 years, who had TAVI,
female gender had better baseline clinical characteristics and better
survival at 1 year (76% versus 65%) [17].

In the United States, the Society of Thoracic Surgeons (STS)/
American College of Cardiology Transcatheter Valve Therapy
Registry showed that 7,710 patients underwent TAVR (20% who were
inoperable and 80% who were high-risk but operable) [18]. The median
age was 84 years, 49% were women, and the median STS predicted
risk of death was 7%. A transfemoral approach was performed in
64% of persons, a transapical approach in 29% of patients, and other
alternative approaches in 7% of patients. In-hospital mortality was
5.5% and major vascular injury was 6.4%. At 30-days’ follow-up, the
incidence of mortality was 7.6% (52% due to a noncardiovascular
cause), of stroke was 2.8%, of dialysis-dependent renal failure was 2.8%,
and of reintervention was 0.5% [18].

After TAVI, treatment with clopidogrel for 3 months in addition
to aspirin is widely practiced. However, a small study of 161 patients
randomized to clopidogrel for 3 months (a loading dose of 300 mg on
the day prior to TAVI followed by 75 mg daily) plus aspirin 100 mg
daily or aspirin 100 mg daily alone showed no significant difference
in major adverse cardiac and cerebrovascular events at 30 days and at
6 months [19]. Their data need confirmation by a larger randomized
study.

The 2012 American College of Cardiology Foundation/American
Association for ‘Thoracic Surgery/Society for Cardiovascular
Angiography and Interventions/STS expert consensus document on
transcatheter aortic valve replacement recommended TAVR in persons
with severe, symptomatic, calcific stenosis of a trileaflet aortic valve
with an aortic and vascular anatomy suitable for TAVR and predicted
survival greater than lyear, and with a prohibitive surgical risk as
defined by an estimated 50% or higher risk of death or irreversible
morbidity at 30 days or other variables such as frailty, prior radiation
therapy, porcelain aorta, and severe liver or pulmonary disease [20].
These guidelines also state that TAVR is a reasonable alternative to AVR
in patients at high surgical risk (PARTNER Trial Criteria: STS > 8%).
These guidelines state that major complications from TAVR aredeath

(3% to 5%), stroke (6% to 7%), access complications (17%), pacemaker
insertion (2% to 9% for Sapien and 19% to 43% for CoreValve),
bleeding, prosthetic dysfunction, paravalvular aortic regurgitation,
acute kidney injury, coronary occlusion, valve embolization, and aortic
rupture [20].

The European Society of Cardiology/European Association for
Cardio-Thoracic Surgery guidelines reccommend that TAVR isindicated
in persons with severe symptomatic AS considered unsuitable for AVR
assessed by a heart team and who are likely to have improved quality
of life and a life expectancy of greater than 1 year after considering
comorbidities (class I indication) [21]. TAVR may be performed in
high-risk patients with severe symptomatic AS still suitable for AVR
but in whom TAVR is favored by a heart team based on the patient’s
risk profile and anatomic suitability (class IIa indication) [21].

Clinical absolute contraindications to TAVR include absence of a
heart team and no on site cardiac surgery, estimated life expectancy
less than 1 year, improved of quality of life by TAVR unlikely because
of comorbidities, severe primary associated disease of other valves with
major contribution to symptoms that can be treated only by surgery,
anatomical contraindications (inadequate annulus size, thrombus in
left ventricle, active endocarditis, increased risk of coronary ostium
obstruction, plaques with mobile thrombi in the ascending aorta or
arch, and inadequate vascular access) [21]. Relative contraindications
include bicuspid or non-calcified valves, untreated coronary artery
disease requiring revascularization, hemodynamic instability, a left
ventricular ejection fraction less than 20%, and for the transapical
approach severe lung disease or the left ventricular apex not accessible
[21].

Acknowledgement

The author has no conflicts of interest.
References

1. Moat NE, Ludman P, de Belder MA, Bridgewater B, Cunningham AD, et al.
(2011) Long-term outcomes after transcatheter aortic valve implantation in
high-risk patients with severe aortic stenosis: the U.K. TAVI (United Kingdom
Transcatheter Aortic Valve Implantation) Registry. J Am Coll Cardiol 58: 2130-
2138.

2. Wenaweser P, Pilgrim T, Kadner A, Huber C, Stortecky S, et al. (2011) Clinical
outcomes of patients with severe aortic stenosis at increased surgical risk
according to treatment modality. J Am Coll Cardiol 58: 2151-2162.

3. Smith CR, Leon MB, Mack MJ, Miller DC, Moses JW, et al. (2011) Transcatheter
versus surgical aortic-valve replacement in high-risk patients. N Engl J Med
364: 2187-2198.

4. Reynolds MR, Magnuson EA, Lei Y, Leon MB, Smith CR, et al. (2011) Health-
related quality of life after transcatheter aortic valve replacement in inoperable
patients with severe aortic stenosis. Circulation 124: 1964-1972.

5. Kodali SK, Williams MR, Smith CR, Svensson LG, Webb JG, et al. (2012) Two-
year outcomes after transcatheter or surgical aortic-valve replacement. N Engl
J Med 366: 1686-1695.

6. Makkar RR, Fontana GP, Jilaihawi H, Kapadia S, Pichard AD, et al. (2012)
Transcatheter aortic-valve replacement for inoperable severe aortic stenosis.
N Engl J Med 366: 1696-1704.

7. Herrmann HC, Pibarot P, Hueter I, Gertz ZM, Stewart WJ, et al. (2013)
Predictors of mortality and outcomes of therapy in low-flow severe aortic
stenosis: a Placement of Aortic Transcatheter Valves (PARTNER) trial analysis.
Circulation 127: 2316-2326.

8. Khawaja MZ, Rajani R, Cook A, Khavandi A, Moynagh A, et al. (2011)
Permanent pacemaker insertion after CoreValve transcatheter aortic
valve implantation: incidence and contributing factors (the UK CoreValve
Collaborative). Circulation 123: 951-960.

9. Amat-Santos |J, Rodés-Cabau J, Urena M, DeLarochelliere R, Doyle D, et al.
(2012) Incidence, predictive factors, and prognostic value of new-onset atrial

J Clin Exp Cardiolog

Advances in Cardiac Surgery and Therapeutics

ISSN: 2155-9880 JCEC, an open access journal


http://www.ncbi.nlm.nih.gov/pubmed/22019110
http://www.ncbi.nlm.nih.gov/pubmed/22019110
http://www.ncbi.nlm.nih.gov/pubmed/22019110
http://www.ncbi.nlm.nih.gov/pubmed/22019110
http://www.ncbi.nlm.nih.gov/pubmed/22019110
http://www.ncbi.nlm.nih.gov/pubmed/22078420
http://www.ncbi.nlm.nih.gov/pubmed/22078420
http://www.ncbi.nlm.nih.gov/pubmed/22078420
http://www.ncbi.nlm.nih.gov/pubmed/21639811
http://www.ncbi.nlm.nih.gov/pubmed/21639811
http://www.ncbi.nlm.nih.gov/pubmed/21639811
http://www.ncbi.nlm.nih.gov/pubmed/21969017
http://www.ncbi.nlm.nih.gov/pubmed/21969017
http://www.ncbi.nlm.nih.gov/pubmed/21969017
http://www.ncbi.nlm.nih.gov/pubmed/22443479
http://www.ncbi.nlm.nih.gov/pubmed/22443479
http://www.ncbi.nlm.nih.gov/pubmed/22443479
http://www.ncbi.nlm.nih.gov/pubmed/22443478
http://www.ncbi.nlm.nih.gov/pubmed/22443478
http://www.ncbi.nlm.nih.gov/pubmed/22443478
http://www.ncbi.nlm.nih.gov/pubmed/23661722
http://www.ncbi.nlm.nih.gov/pubmed/23661722
http://www.ncbi.nlm.nih.gov/pubmed/23661722
http://www.ncbi.nlm.nih.gov/pubmed/23661722
http://www.ncbi.nlm.nih.gov/pubmed/21339482
http://www.ncbi.nlm.nih.gov/pubmed/21339482
http://www.ncbi.nlm.nih.gov/pubmed/21339482
http://www.ncbi.nlm.nih.gov/pubmed/21339482
http://www.ncbi.nlm.nih.gov/pubmed/22177537
http://www.ncbi.nlm.nih.gov/pubmed/22177537

Citation: Aronow WS (2013) Transcatheter Aortic Valve Replacement. J Clin Exp Cardiolog S7: e001. doi:10.4172/2155-9880.S7-e001

Page 3 of 3

fibrillation following transcatheter aortic valve implantation. J Am Coll Cardiol
59: 178-188.

10. Unbehaun A, Pasic M, Dreysse S, Drews T, Kukucka M, et al. (2012)
Transapical aortic valve implantation: incidence and predictors of paravalvular
leakage and transvalvular regurgitation in a series of 358 patients. J Am Coll
Cardiol 59: 211-221.

11. Rodés-Cabau J, Webb JG, Cheung A, Ye J, Dumont E, et al. (2012) Long-term
outcomes after transcatheter aortic valve implantation: insights on prognostic
factors and valve durability from the Canadian multicenter experience. J Am
Coll Cardiol 60: 1864-1875.

12. Gotzmann M, Korten M, Bojara W, Lindstaedt M, Rahimann P, et al. (2012)
Long-term outcome of patients with moderate and severe prosthetic aortic
valve regurgitation after transcatheter aortic valve implantation. Am J Cardiol
110: 1500-1506.

13. Toggweiler S, Boone RH, Rodés-Cabau J, Humphries KH, Lee M, et al. (2012)
Transcatheter aortic valve replacement: outcomes of patients with moderate or
severe mitral regurgitation. J Am Coll Cardiol 59: 2068-2074.

14. Ben-Dor |, Dvir D, Barbash IM, Okubagzi P, Torguson R, et al. (2012) Outcomes
of patients with severe aortic stenosis at high surgical risk evaluated in a trial of
transcatheter aortic valve implantation. Am J Cardiol 110: 1008-1014.

15. Buellesfeld L, Stortecky S, Heg D, Hausen S, Mueller R, et al. (2012) Impact

This article was originally published in a special issue, Advances in Cardiac
Surgery and Therapeutics handled by Editor(s). Dr. Wilbert S. Aronow, New
York Medical College, USA

20.

21.

of permanent pacemaker implantation on clinical outcome among patients
undergoing transcatheter aortic valve implantation. J Am Coll Cardiol 60: 493-
501.

. Toggweiler S, Humphries KH, Lee M, Binder RK, Moss RR, et al. (2013) 5-year

outcome after transcatheter aortic valve implantation. J Am Coll Cardiol 61:
413-419.

. Hayashida K, Morice MC, Chevalier B, Hovasse T, Romano M, et al. (2012)

Sex-related differences in clinical presentation and outcome of transcatheter
aortic valve implantation for severe aortic stenosis. J Am Coll Cardiol 59: 566-
571.

. Mack MJ, Brennan JM, Brindis R, Carroll J, Edwards F, et al. (2013) Outcomes

following transcatheter aortic valve replacement in the United States. JAMA
310: 2069-2077.

. Ussia GP, Scarabelli M, Mulé M, Barbanti M, Sarkar K, et al. (2011) Dual

antiplatelet therapy versus aspirin alone in patients undergoing transcatheter
aortic valve implantation. Am J Cardiol 108: 1772-1776.

Holmes DR Jr, Mack MJ, Kaul S, Agnihotri A, Alexander KP, et al. (2012) 2012
ACCF/AATS/SCAI/STS expert consensus document on transcatheter aortic
valve replacement. J Am Coll Cardiol 59: 1200-1254.

Vahanian A, Alfieri O, Andreotti F, Antunes MJ, Baron-Esquivias G, et al.
(2012). Guidelines on the management of valvular heart disease (version
2012). Eur Heart J 33: 2451-2496.

J Clin Exp Cardiolog

Advances in Cardiac Surgery and Therapeutics

ISSN: 2155-9880 JCEC, an open access journal


http://www.ncbi.nlm.nih.gov/pubmed/22177537
http://www.ncbi.nlm.nih.gov/pubmed/22177537
http://www.ncbi.nlm.nih.gov/pubmed/22240125
http://www.ncbi.nlm.nih.gov/pubmed/22240125
http://www.ncbi.nlm.nih.gov/pubmed/22240125
http://www.ncbi.nlm.nih.gov/pubmed/22240125
http://www.ncbi.nlm.nih.gov/pubmed/23062535
http://www.ncbi.nlm.nih.gov/pubmed/23062535
http://www.ncbi.nlm.nih.gov/pubmed/23062535
http://www.ncbi.nlm.nih.gov/pubmed/23062535
http://www.ncbi.nlm.nih.gov/pubmed/22863177
http://www.ncbi.nlm.nih.gov/pubmed/22863177
http://www.ncbi.nlm.nih.gov/pubmed/22863177
http://www.ncbi.nlm.nih.gov/pubmed/22863177
http://www.ncbi.nlm.nih.gov/pubmed/22483326
http://www.ncbi.nlm.nih.gov/pubmed/22483326
http://www.ncbi.nlm.nih.gov/pubmed/22483326
http://www.ncbi.nlm.nih.gov/pubmed/22721576
http://www.ncbi.nlm.nih.gov/pubmed/22721576
http://www.ncbi.nlm.nih.gov/pubmed/22721576
http://www.ncbi.nlm.nih.gov/pubmed/22726632
http://www.ncbi.nlm.nih.gov/pubmed/22726632
http://www.ncbi.nlm.nih.gov/pubmed/22726632
http://www.ncbi.nlm.nih.gov/pubmed/22726632
http://www.ncbi.nlm.nih.gov/pubmed/23265333
http://www.ncbi.nlm.nih.gov/pubmed/23265333
http://www.ncbi.nlm.nih.gov/pubmed/23265333
http://www.ncbi.nlm.nih.gov/pubmed/22300690
http://www.ncbi.nlm.nih.gov/pubmed/22300690
http://www.ncbi.nlm.nih.gov/pubmed/22300690
http://www.ncbi.nlm.nih.gov/pubmed/22300690
http://www.ncbi.nlm.nih.gov/pubmed/24240934
http://www.ncbi.nlm.nih.gov/pubmed/24240934
http://www.ncbi.nlm.nih.gov/pubmed/24240934
http://www.ncbi.nlm.nih.gov/pubmed/21907949
http://www.ncbi.nlm.nih.gov/pubmed/21907949
http://www.ncbi.nlm.nih.gov/pubmed/21907949
http://www.ncbi.nlm.nih.gov/pubmed/22300974
http://www.ncbi.nlm.nih.gov/pubmed/22300974
http://www.ncbi.nlm.nih.gov/pubmed/22300974
http://www.ncbi.nlm.nih.gov/pubmed/22922415
http://www.ncbi.nlm.nih.gov/pubmed/22922415
http://www.ncbi.nlm.nih.gov/pubmed/22922415

	Title
	Corresponding author
	Acknowledgement 
	References 



