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Abstract

Objectives: Transcatheter aortic valve implantation (TAVI) is an important

treatment option for patients with severe aortic stenosis. To improve patient selec-

tion, shared decision-making is recommended to elicit patients' treatment expecta-

tions and goals. We assessed patients' expectations and goals before TAVI

treatment and whether these were met after treatment. Additionally, we evaluated

how meeting these goals aligned with quality of life and functional recovery.

Design: A mixed method study.

Setting: An academic medical center.

Participants: Seventy-four patients undergoing TAVI between 2015 and 2017.

Measurements: Patients' expectations and goals were assessed qualitatively

before treatment. Six to twelve months post procedure, quality of life was mea-

sured with the EuroQuol-5D and any change in the number of dependencies

in (instrumental) activities of daily living was assessed.

Results: Mean age of patients was 81.5 years, and 37.8% were male. Regaining

the ability to engage in a specific hobby or activity was the most important treat-

ment goal (33 patients, 54.1%), followed by reducing symptoms (19 patients

31.1%). 66.2% of patients stated that their treatment goal was met. Quality of life

was higher in this group, as compared with patients who had not met their

treatment goal. Twenty-three patients (31.1%) showed functional improvement.

Conclusion: TAVI patients were quite capable of eliciting treatment goals and a

majority stated, after treatment, that these had been met patients' experience of treat-

ment benefits regarding these goals had poor alignment with functional outcomes.

This raises questions regarding relevant outcome measurements in this population,

and could aid in improving shared decision-making and patient selection for TAVI.
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INTRODUCTION

Degenerative valvular aortic stenosis is a common medi-
cal condition with a prevalence that increases with age,
and has a poor prognosis if left untreated.1,2 Aside from
conventional surgical aortic valve replacement (sAVR),
transcatheter aortic valve implantation (TAVI) is an
important treatment option, especially for older patients
with comorbidities who are considered too high risk for
sAVR. TAVI reduces mortality similar to sAVR, even in
patients with low or intermediate surgical risk.3-5

Importantly, not all patients improve from TAVI in
terms of quality of life or functional recovery.6 Therefore,
selecting patients who will benefit from this procedure is
a topic of debate. To improve patient selection, current
guidelines advocate shared decision-making (SDM) for
patients with aortic stenosis.7 In SDM, the benefits and
risks of a procedure are weighted and incorporated with
the patients values and treatment goals.8 Little is known
about treatment goals of patient evaluated for TAVI.9

Therefore, the aim of this study is to assess patient
expectations and goals before TAVI, and determine after
treatment whether they had been met. Second, we aim to
assess how a patients' perspective of treatment benefits
regarding these goals corresponds with quality of life and
functional performance after TAVI.

METHODS

Setting and participants

An observational prospective cohort study was performed
between July 2015 and December 2017 at a university
teaching and tertiary hospital in the Netherlands. Patients
who underwent elective TAVI, and gave informed consent
to participate in a follow-up visit after 6–12 months, were
included. All patients were preoperatively evaluated by a
geriatrician and discussed in a multidisciplinary heart
team comprising invasive cardiologists, imaging cardiolo-
gists, and cardiothoracic surgeons to establish the indica-
tion and suitability for TAVI. All patients had received
information regarding the procedure and possible compli-
cations from the cardiology department. Permission was
granted by the local Medical Ethics Committee.

Baseline assessment

At baseline, patients were evaluated at the geriatric outpa-
tient clinic with a comprehensive geriatric assessment (CGA)
to gather information regarding demographic data, social sta-
tus, current health status, comorbidities, cognitive, and

functional status. We used the Charlson Comorbidity Index
to list comorbidities.10 Cognition was evaluated with the
Mini-Mental State Examination (MMSE).11 For functional
status, two different questionnaires were used. During the
first year of the study, the Groningen Activity Restriction
Scale (GARS-4) was used, which comprises 11 items con-
cerning activities of daily living (ADLs) and 7 items con-
cerning instrumental activities of daily living (IADLs). Each
item is scored on four levels: independent without difficulty
(1), independent with some difficulty (2), independent with
much difficulty (3), or dependent (4). These categories can be
recoded into a dichotomous outcome: independent (levels 1–
3) or dependent (level 4), which is how it was used in this
analysis (thus namedGARS-2).12 During the rest of the study
period the 15-item modified Katz Index of Activities of Daily
Living (Katz-15) was used. This scale consists of 8 ADL and
7 IADL items, scored as dependent or independent.13 Surgi-
cal risk was calculated using the logistic European System
for Cardiac Operative Risk Evaluation (EuroSCORE).14

Expectations and goals with regard to TAVI treatment were
elicited during the CGA, by asking the following question:
“What do you hope to accomplish by undergoing this treat-
ment?” This question was adapted from an earlier study on
treatment goals of TAVI patients.9

Follow-up assessment

Between 6 and 12 months after TAVI, a follow-up visit
was scheduled. Patients were asked whether their previ-
ously mentioned expectations and goals for TAVI were

Key Points

• Most patients undergoing TAVI were able to
identify specific treatment goals.

• Regaining the ability to engage in a specific
hobby or activity was the most important treat-
ment goal of patients undergoing TAVI.

• The patient's perspective of treatment benefit
aligns poorly with functional outcome after TAVI.

Why Does this Paper Matter?

This paper provides new information about treat-
ment expectations and goals of TAVI patients,
and raises important questions regarding how to
define and measure the success of treatment in
this population.
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met (recorded as a “yes” or “no”). Health-related quality
of life after TAVI was measured using the EuroQuol-5D
(EQ-5D). The EQ-5D consists of five dimensions (mobil-
ity, self-care, usual activities, pain/discomfort, and anxi-
ety/depression), which are scored on three levels: no,
some, or extreme problems. A single index value was
generated by aggregating and weighting the five domains,
using de Dutch EQ-5D tariff.15 The resulting score ranges
from less than 0 (0 is a health state equivalent to death,
negative values are valued as “worse than death”) to
1 (perfect health). The EQ-5D visual analogue scale
(VAS), ranging from 0 to 100 (higher score indicating bet-
ter health) was used to measure patients' perceived gen-
eral health status. Functional status was assessed using
the Katz-15 or GARS-2, using the same scale that was
used at baseline. Functional improvement was defined as
a decrease of at least one point on the Katz-15 or GARS-2
at follow up compared with baseline. Perioperative com-
plications were recorded according to the Valve Aca-
demic Research Consortium-2 consensus document.16

Data analysis

SPSS version 23.0 (IBM, Corp., Armonk, NY) was used
for data analysis. Baseline characteristics and outcome
measurements of patients were summarized with descrip-
tive statistics. For the qualitative analysis of patients
expectations, two independent reviewers (SF and SB) cat-
egorized expectations into four themes that were formu-
lated in the previous work of Fried and colleagues:
(i) maintaining independence; (ii) staying alive;
(iii) reducing/ eliminating pain or symptoms; and
(iv) ability to do a specific activity.9,17 A fifth category
named “other” was used for expectations that did not fit
within any of these categories. Discrepancies were
resolved through discussion.

Alignment of the patient's experiences of treatment
benefits with functional improvement after TAVI was
evaluated by classifying patients into four mutually exclu-
sive categories, based on whether goals were met (yes/no)
and measured functional improvement (yes/no).

RESULTS

Patient recruitment and baseline
characteristics

During the study period 100 consecutive patients were
eligible to participate in the study. One patient had an
incomplete functional assessment at baseline. At follow-
up, 5 patients declined to participate, 2 patients were not

able to participate due to poor condition, 1 was lost to
follow-up, and 10 had died. IN addition, 7 patients had
incomplete data on patient perspective after TAVI,
resulting in 74 patients that were included in this study.

Baseline characteristics of the 74 included patients
are summarized in Table 1. Mean age was 81.5 years
(standard deviation 5.8), 87.8% were previously living at
home and the median number of IADL dependencies
was two (interquartile range [IQR] 1.0–4.3). Median
MMSE score was 28 (IQR 27.0–29.0). As indicated by the
logistic EuroSCORE, 20.3% of patients had low, 56.7%
had intermediate, and 23.0% had high surgical risk.
Excluded patients were similar to included patients in
terms of baseline characteristics (Table S1).

TABLE 1 Baseline characteristics of included patients (n = 72)

Variable
Number, mean
or median

Age, mean ± SD 81.5 (5.8)

Male, n (%) 28 (37.8)

Living at home, n (%) 65 (87.8)

No or only primary education, n (%) 29 (39.2)

Data missing 2

Number of IADL dependencies,
median (IQR)

2.0 (1.0–4.3)

Subjective memory complaints, n (%) 24 (32.4)

Data missing 1

Dementia, n (%) 0 (0)

Prior delirium, n (%) 12 (16.2)

MMSE, median (IQR) 28.0 (27.0–29.0)

Charlson Comorbidity Index, median
(IQR)

2.0 (1.0–3.0)

Active cancer, n (%) 7 (9.5)

Coronary artery disease, n (%) 29 (39.2)

Chronic obstructive pulmonary
disease, n (%)

24 (32.4)

Diabetes mellitus, type II, n (%) 16 (21.6)

Atrial fibrillation, n (%) 25 (33.8)

Number of prescriptions, median
(IQR)

8.0 (5.3–11.0)

Logistic EuroSCORE I, median (IQR) 15.0 (10.0–19.0)

Left ventricular ejection fraction in %,
median (IQR)

55.0 (45.0–55.0)

eGFR, mean ml/min/1.73 m2 (SD) 55.9 (15.8)

Abbreviations: ADL, activities of daily living; IADL, instrumental activities
of daily living; IQR, interquartile range; MMSE, Mini-Mental State

Examination; SD, standard deviation.
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Patient expectations and goals for TAVI

Six patients were not able to formulate an expectation or
goal, or had none. For the remaining 68 patients, the expec-
tation or goal most often reported was regaining the ability
to engage in a specific activity or hobby (33 patients, 48.5%),
for example gardening, cycling, or engaging in social activi-
ties. Reducing or eliminating symptoms was reported by
19 patients (27.9%), followed by maintaining independence,
which was reported by 8 patients (11.8%). Only one patient
reported staying alive as an expectation for TAVI. We were
not able to categorize the answers of seven patients in these
four predefined themes. Of those seven, three expected that
their overall condition would improve, two expected not to
worsen, one stated that TAVI was needed in order to have
a hip replacement and one mentioned several expectations
without any hierarchy.

Treatment outcomes

Median duration of follow-up was 7 months (IQR 6.0–
9.0 months). At that time point, 49 patients (66.2%)

stated that their expectations and goals for TAVI had
been met. These patients had a higher surgical risk at
baseline, and had experienced vascular (access site
and access-related) complications after TAVI less
often than patients whose treatment expectations and
goals had not been met. Both EQ-5D index and VAS
were higher in the former group than in the latter
(Table 2). Twenty-three patients (31.1%) showed func-
tional improvement as measured by the Katz-15 or
GARS-2.

Alignment of the patients perspective of
treatment benefit with functional
improvement after TAVI

There were 17 patients who stated both their treat-
ment expectations and goals had been met and had
functional improvement (alignment of treatment ben-
efit), and 19 patients who stated both their treatment
expectations and goals had not been met and had no
functional improvement (alignment of no treatment
benefit) (Figure 1).

TABLE 2 Baseline characteristics and (post) procedural outcomes of patients who had and had not met their treatment expectations

and goals

Variable
Expectations/goals
met (n = 49)

Expectations/goals
not met (n = 25) p-Value

Age, mean ± SD 81.5 (5.4) 80.6 (6.6) 0.56

Number of IADL dependencies, median (IQR) 2.0 (0.0–4.0) 2.0 (1.0–5.0) 0.36

Subjective memory complaints, n (%) 16 (32.7) 8 (33.0) 0.95

Data missing 0 1

MMSE, median (IQR) 28.0 (27.0–29.0) 28.0 (25.0–29.0) 0.75

Charlson Comorbidity Index, median (IQR) 2.0 (1.0–3.0) 2.0 (1.0–3.0) 0.56

Logistic EuroSCORE I, median (IQR) 16.0 (12.0–20.0) 12.0 (7.0–17.0) 0.02

Complications, n (%)

Stroke 0 0 n.a.

Bleeding 14 (29.6) 11 (44.0) 0.18

Vascular 5 (10.2) 8 (32.0) 0.02

Acute kidney injury 2 (4.1) 2 (8.0) 0.48

Need for pacemaker 5 (10.2) 3 (12.0) 0.81

Length of hospital stay in days, median (IQR) 7.0 (6.0–8.0) 8.0 (6.0–9.0) 0.15

EQ-5D index, median (IQR) 0.81 (0.69–0.89) 0.73 (0.43–0.81) 0.02

EQ-5D VAS, median (IQR) 70.0 (70.0–80.0) 70.0 (51.3–70.0) 0.01

Functional improvement, n (%)a 17 (34.7) 6 (24.0) 0.35

Abbreviations: ADL, activities of daily living; EQ-5D, EuroQuol-5D; IADL, instrumental activities of daily living; IQR, interquartile range; MMSE, Mini-Mental

State Examination; n.a., not applicable; SD, standard deviation; VAS, visual analogue scale..
aDecrease of at least one point on the Katz-15 or GARS-2 at follow-up compared with baseline.
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DISCUSSION

In this study of 72 TAVI patients, we found that
regaining the ability to engage in a specific activity or
hobby was the most important treatment goal, followed
by reducing symptoms. Maintaining independence and
staying alive were mentioned less often. Almost two-
thirds of patients stated that their treatment goal had
been met, and those patients reported a higher quality of
life than patients whose treatment goal had not been
met. TAVI treatment resulted in objectively measured
functional improvement in less than one-third of
patients. The patients' perspectives of treatment benefits
did not align well with functional outcomes.

To the best of our knowledge, there is only one
prior study that has addressed expectations and goals
in patients undergoing TAVI. Coylewright and col-
leagues asked 46 older patients about their treatment
goals for TAVI and also found that this most often was
the ability to do a specific activity or hobby.9 After
1 month, 87% of patients had reached their treatment
goal as was determined retrospectively by reviewing
the patient records. This is a higher percentage than
we found (66.2%), which might be due to the retrospec-
tive character of the study of Coylewright.

We found that the percentage of patients that
stated their treatment goal had been met, and thus
had benefited from TAVI from a patients perspective,
was higher than the percentage of patients that

showed functional improvement as measured on an
IADL scale. The subjective statement that treatment
expectations and goals had been met might be
influenced by feelings of gratitude or relief at having
survived this major health event. We found that
patients whose treatment expectations and goals were
met had a higher surgical risk. These feelings might
be stronger in this group, as compared with patients
with a lower surgical risk. Additionally, a patients'
perception of the values underlying their treatment
expectations might change over time, a phenomenon
called “response shift.”18,19 This can result in a mea-
sured improvement in self-reported health over time,
although it is not measured objectively. Lastly, in our
study, one-third of patients reported subjective mem-
ory complaints, which might have resulted in recall
bias.20 Measuring change in IADLs is more objective,
and also an important outcome from a patient's per-
spective, as maintaining independence is highly val-
ued by older patients.21 However, given that only
13.1% of our patients reported maintaining indepen-
dence as their treatment goal, functional improve-
ment might be a poor substitute for treatment benefit
in our study population. In order to regain the ability
to engage in a specific activity or hobby, the most
often mentioned treatment goal, functional improve-
ment might not be a necessary condition. Addition-
ally, measuring change on an IADL scale has its own
methodological limitations, as it is questionable if a
clinically important change in a timeframe of
6 months can be reliably measured with such often
used questionnaires as the Katz-ADL.22 Given the few
limitations in IADLs that were measured at baseline
in our population (Table 1), with 23% of patients hav-
ing no IADL limitations, detecting no improvement
over time can also be due to the ceiling effect. Thus,
the instruments used to assess function may have
been insensitive to functional improvements that
patients actually experienced.

A limitation of this study is that excluding
26 patients who either died during follow-up or had
incomplete data, might have introduced selection bias,
resulting in overestimating the apparent benefits of
TAVI. However, in Table S1 we have shown that
excluded patients were similar to included patients in
baseline characteristics. A second limitation is that two
different instruments were used to measure IADLs.
These instruments are very similar, although there are
some differences in the number of items (Katz-15 con-
sists of 15 items and GARS-2 18) and the content of the
items. Lastly, by choosing the wording “what do you
hope” in the question on goals for treatment, patients
may have been encouraged to respond with best case

0

10

20

30

40

50

goals met goals not met

no functional improvement

functional improvement

FIGURE 1 Number of patients in four mutually exclusive

categories based on whether goals were met and with or without

functional improvement
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scenarios instead of what they actually believed to be
realistic. A strength of this study is that all patients
received a complete CGA with both quantitative and
qualitative measurements.

In conclusion, in this study of 74 TAVI patients, we
found that their most important treatment goal was to
regain the ability to engage in a specific activity or hobby.
The patient's perspective of treatment benefit had poor
alignment with functional outcomes. Our findings pose
questions regarding how to define and measure treatment
success in TAVI patients. Subjective measures regarding
expectations for treatment might be valuable additions. A
simple question regarding these expectations can be the
first step to elicit patients' values and preferences for treat-
ment, and can aid in the process of shared decision-
making.
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