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To the editor; Transcatheter Aortic Valve Implantation (TAVI) is an alternative to Surgical
Aortic Valve Replacement (SAVR) in high risk patients with symptomatic aortic valve stenosis.
Severe symptomatic aortic stenosis occurs in 3.4% of patients aged > 75 years [1]. TAVI is superior
to medical treatment, while survival rates are similar or higher compared to SAVR [2]. Nevertheless,
in high risk patients, morbidity and mortality after TAVI is substantial with one-year mortality 14.2-
19% and two-year mortality 33.9-43.3% [2]. Frail patients have increased mortality risk after TAVI
[3]. Frailty is defined as a syndrome of impaired physiological reserve and decreased resistance to
stressors. Delirium frequently occurs after TAVT; incidence is highly variable, 12-53% [4]. Frailty
is associated with postoperative delirium and postoperative functional decline [5,6]. Nowadays
geriatric assessment is advised for risk stratification and treatment selection in patients referred for
TAVI [6]. The aim of this study was to compare functional and cognitive status in patients before
and after TAVL

Methods

128 high risk patients were referred to the pre-TAVI outpatient clinic, where patients were
assessed by a multidisciplinary team including a geriatrician. Based on consensus within this
team, 91 patients were assigned to TAVI, 18 to SAVR and 19 to medical treatment [7]. In the first
50 patients who underwent TAVI, geriatric assessment was also performed by a geriatrician at
outpatient follow-up scheduled nine months after the procedure. Procedural success was defined
according to the VARC-2 criteria [8].

Geriatric assessment consisted of patient history, history by proxy, medication review and the
following specific instruments for frailty assessment: Mini Mental State Examination (MMSE; range
0-30, with higher scores indicating better cognitive status), Basic Activities of Daily Living (BADL;
range 0-20, with higher scores indicating better functional performance), Instrumental Activities
of Daily Living (IADL; range 0-8, with higher scores indicating better functional performance),
Mobility: gait speed over 4-meter distance (with higher scores indicating better mobility) and
Timed Up and Go test (TUG; with lower scores indicating better mobility), and Mini Nutritional
Assessment (MNA; range 0-14, with scores below 12 indicating risk of malnutrition). Frailty Index
(range 0-5, with higher scores indicating more frailty) was calculated as a summary score from these
baseline components: 1 point each for MMSE < 27; BADL > 1 limited activity; IADL > 1 limited
activity; MNA < 12; and impaired mobility (defined as 4-meter gait speed < 0, 75 m/s or TUG > 12,
5 sec). Quality of Life was measured with the EQ - 5D (range 0-100, with higher scores indicating
better quality of life).

Results

This was a prospective, observational study over a 1.5 year period. In total 89 patients underwent
TAVI, of whom the first 50 patients mean age 80 + 6 year and 54% female were assessed after
a median follow-up period of 9.3 months. In 47 of these 50 patients (94%) the procedure was
successful (no procedural death, single valve placed, no more than mild paravalvular regurgitation);
in two patients placement of a second valve was required due to supra-annular migration of the
first valve, moderate paravalvular regurgitation was observed in one patient. Postoperative delirium
occurred in 15 patients (30%), mean hospital stay was 7.6 + 5.0 days. A significant decline was
present in IADL: 6.9 +1.5 pre-TAVT versus 6.0 + 1.8 post-TAVI (p < 0.001) and MMSE: 27.2 + 2.6
pre-TAVI versus 26.1 + 3.5 post-TAVI (p = 0.002) (Table 1). BADL scores were stable over time
in 29 patients, nine patients improved in functional activities and 12 patients (24%) experienced a
functional decline of at least 1 BADL point (median 2.0; range of decline 1-16). Quality of life and
mobility did not improve after TAVI (Table 1). The frailty index increased from 2.0 pre-TAVI to 2.5
post - TAVI (p = 0.01). Decline in TADL and MMSE was similar in those with and without delirium.
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Table 1: Before and after TAVI in 50 patients undergoing TAVI.

Variable pre-TAVI post-TAVI P-value
BADL 18.9 (1.3) 18.3 (3.2) 0.14
IADL 6.9 (1.5) 6.0 (1.8) <0.001

Gait speed, m/s 0.88 (0.28) 0.85 (0.29) 0.41
TUG, seconds 11.9 (8.5) 11.3 (5.8) 0.43
MMSE 27.2 (2.6) 26.1(3.5) 0.002
MNA 11.9 (2.3) 12.2 (2.1) 0.47
Frailty Index 2.0 (1.4) 2.5 (1.5) 0.01
EQ-5D 66 (17) 70 (15) 0.35

Scores with standard deviation in parentheses. BADL= Basic Activities of Daily
Living, IADL= Instrumental Activities of Daily Living, TUG= Timed Up and Go
test, MMSE= Mini Mental State Examination, MNA= Mini Nutritional Assessment,
EQ-5D= Quality of Life.

Discussion

Although survival rates are similar or even higher compared
to SAVR, the effect of TAVI on quality of life and functional
performance had not yet been thoroughly studied [9]. This study
observed functional and cognitive decline in a substantial part of
patients after TAVI. This study is limited by lack of a control group;
nevertheless the declines established are considerable and more
than expected with normal aging. Importantly, the frail patients at
pre-operative screening were assigned for medical treatment and
therefore not included in this study [7].

Although TAVTI is less invasive than SAVR, functional and
cognitive decline occurs frequently, even after a successful procedure.
Clinical decision making and future research should therefore not
only focus on mortality and technical complications, but also on
outcomes relevant to the aging population, such as autonomy, well-
being, functional performance and quality of life.

References

1. Osnabrugge RL, Mylotte D, Head SJ, Van Mieghem NM, Nkomo VT, LeReun
CM, et al. Aortic stenosis in the elderly: disease prevalence and number of
candidates for transcatheter aortic valve replacement: a meta-analysis and
modeling study. J Am Coll Cardiol. 2013; 62:1002-1012.

2. Adams DH, Popma JJ, Reardon MJ, Yakubov SJ, Coselli JS, Deeb GM, et
al. Transcatheter aortic-valve replacement with a self-expanding prosthesis.
N Engl J Med. 2014; 370:1790-1798.

3. Stortecky S, Schoenenberger AW, Moser A, Kalesan B, Juni P, Carrel T,
et al. Evaluation of multidimensional geriatric assessment as a predictor
of mortality and cardiovascular events after transcatheter aortic valve
implantation. JACC Cardiovasc Interv. 2012; 5: 489-496.

4. Eide LS, Ranhoff AH, Fridlund B , Haaverstad R, Hufthammer KO, Kuiper KK,
et al. Comparison of frequency, risk factors, and time course of postoperative
delirium in octogenarians after transcatheter aortic valve implantation versus
surgical aortic valve replacement. Am J Cardiol. 2015; 115: 802-809.

5. Jung P, Pereira MA, Hiebert B, Song X, Rockwood K, Tangri N, et al. The
impact of frailty on postoperative delirium in cardiac surgery patients. J
Thorac Cardiovasc Surg. 2015; 149: 869-875.

6. Schoenenberger AW, Stortecky S, Neumann S, Moser A, Jini P, Carrel T, et
al. Predictors of functional decline in elderly patients undergoing transcatheter
aortic valvei implantation (TAVI). Eur Heart J. 2013; 34: 684-692.

7. Assmann P, Kievit P, Van der Wulp K, Verkroost M, Noyez L, Bor H, et al.
Frailty is Associated with Delirium and Mortality after Transcatheter Aortic
Valve Implantation. Open Heart. 2016; 12; 3; e000478.

8. Kappetein AP, Head SJ, Généreux P, Piazza N, van Mieghem NM, Blackstone
EH, et al. Updated standardized endpoint definitions for transcatheter aortic
valve implantation: The Valve Academic Research Consortium-2 consensus
document. J Thorac Cardiovasc Surg. 2012; 42: 45-60.

9. Kaier K, Gutmann A, Baumback H, von Zur Miihlen C, Hehn P, Vach W, et
al. Quality of life among elderly patients undergoing transcatheter or surgical
aortic valve replacement - a model - based longitudinal data analysis. Health
Qual Life Outcomes. 2016; 14:109.

Citation: Wulp KVD, Kievit P, Claassen J and Schoon Y. Functional and Cognitive Decline in Patients after Transcatheter Aortic Valve Implantation. SM
Gerontol Geriatr Res. 2018; 2(1): 1013.
https://dx.doi.org/10.36876/smggr.1013

a2


https://www.ncbi.nlm.nih.gov/pubmed/23727214
https://www.ncbi.nlm.nih.gov/pubmed/23727214
https://www.ncbi.nlm.nih.gov/pubmed/23727214
https://www.ncbi.nlm.nih.gov/pubmed/23727214
https://www.ncbi.nlm.nih.gov/pubmed/24678937
https://www.ncbi.nlm.nih.gov/pubmed/24678937
https://www.ncbi.nlm.nih.gov/pubmed/24678937
https://www.ncbi.nlm.nih.gov/pubmed/22625186
https://www.ncbi.nlm.nih.gov/pubmed/22625186
https://www.ncbi.nlm.nih.gov/pubmed/22625186
https://www.ncbi.nlm.nih.gov/pubmed/22625186
https://www.ncbi.nlm.nih.gov/pubmed/25644851
https://www.ncbi.nlm.nih.gov/pubmed/25644851
https://www.ncbi.nlm.nih.gov/pubmed/25644851
https://www.ncbi.nlm.nih.gov/pubmed/25644851
https://www.ncbi.nlm.nih.gov/pubmed/25486976
https://www.ncbi.nlm.nih.gov/pubmed/25486976
https://www.ncbi.nlm.nih.gov/pubmed/25486976
https://www.ncbi.nlm.nih.gov/pubmed/23008508
https://www.ncbi.nlm.nih.gov/pubmed/23008508
https://www.ncbi.nlm.nih.gov/pubmed/23008508
https://www.ncbi.nlm.nih.gov/pubmed/28008356
https://www.ncbi.nlm.nih.gov/pubmed/28008356
https://www.ncbi.nlm.nih.gov/pubmed/28008356
https://www.ncbi.nlm.nih.gov/pubmed/23026738
https://www.ncbi.nlm.nih.gov/pubmed/23026738
https://www.ncbi.nlm.nih.gov/pubmed/23026738
https://www.ncbi.nlm.nih.gov/pubmed/23026738
https://www.ncbi.nlm.nih.gov/pubmed/27456092
https://www.ncbi.nlm.nih.gov/pubmed/27456092
https://www.ncbi.nlm.nih.gov/pubmed/27456092
https://www.ncbi.nlm.nih.gov/pubmed/27456092

	Title
	Methods
	Results
	Discussion
	References
	Table 1

