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ABSTRACT
OBJECTIVES This study sought to investigate predictors and safety of next-day discharge (NDD) after transcatheter
aortic valve replacement (TAVR).
BACKGROUND Information about predictors and safety of NDD after TAVR is limited.
METHODS The study reviewed 663 consecutive patients who underwent elective balloon-expandable TAVR (from July
2014 to July 2016) at our institution. We ﬁrst determined predictors of NDD in patients who underwent minimalist
transfemoral TAVR. After excluding cases with complications, we compared 30-day and 1-year outcomes between NDD
patients and those with longer hospital stay using Cox regression adjusting for the Predicted Risk of Mortality provided by
the Society of Thoracic Surgeons. The primary endpoint was the composite of mortality and readmission at 1 year.
RESULTS A total of 150 patients had NDD after TAVR and 210 patients had non-NDD. Mean age and the Society of
Thoracic Surgeons Predicted Risk of Mortality were 80.7  8.8 years and 6.6  3.7%, respectively. Predictors of NDD
were male sex (odds ratio [OR]: 2.02; 95% conﬁdence interval [CI]: 1.28 to 3.18), absence of atrial ﬁbrillation
(OR: 1.62; 95% CI: 1.02 to 2.57), serum creatinine (OR: 0.71; 95% CI: 0.55 to 0.92), and age (OR: 0.95; 95% CI: 0.93 to
0.98). As expected, 84% of patients with complications had non-NDD. After excluding cases with complications, there
was no difference in hazard rates of the 30-day composite outcome between NDD and non-NDD (hazard ratio: 0.62; 95%
CI: 0.20 to 1.91), but the hazard of the composite outcome at 1 year was signiﬁcantly lower in the NDD group
(hazard ratio: 0.47; 95% CI: 0.27 to 0.81). This difference in the composite outcome can be explained by the lower hazard
of noncardiovascular related readmission in the NDD group.
CONCLUSIONS Factors predicting NDD include male sex, absence of atrial ﬁbrillation, lower serum creatinine, and
younger age. When compared with patients without complications with a longer hospital stay, NDD appears to be safe,
achieving similar 30-day and superior 1-year clinical outcomes. (J Am Coll Cardiol Intv 2018;11:107–15) © 2018 Published
by Elsevier on behalf of the American College of Cardiology Foundation.
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O

ABBREVIATIONS
AND ACRONYMS
AF = atrial ﬁbrillation
CI = conﬁdence interval
CRBBB = complete right
bundle branch block

HR = hazard ratio
MDCT = multidetector
computed tomography

NDD = next-day discharge
OR = odds ratio
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F I G U R E 1 Participant Flow

Predictors of next-day discharge (NDD) were identiﬁed from the cohort of 360 patients. Among cases without complications, safety outcomes
were compared between NDD and non-NDD patients. CT ¼ computed tomography; S3 ¼ SAPIEN 3 valve; SXT ¼ SAPIEN XT valve;
TAVR ¼ transcatheter aortic valve replacement; TF ¼ transfemoral.
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RESULTS

T A B L E 1 Baseline Characteristics

We identiﬁed 360 patients (NDD ¼ 150 and non-

Overall
(N ¼ 360)

NDD
(n ¼ 150)

Non-NDD
(n ¼ 210)

p Value

Age, yrs

80.7  8.8

79.0  8.7

82.0  8.6

<0.001*

Male

200 (55.6)

95 (63.3)

105 (50.0)

0.01*

Body mass index, kg/m2

27.8  5.6

28.2  5.3

27.5  5.8

0.11

patients were younger, less frail, and more likely to

Body surface area, m2

1.9  0.3

2.0  0.3

1.9  0.3

0.04*

be men than were non-NDD patients. Additionally,

Hypertension

351 (97.5)

146 (97.3)

205 (97.6)

0.86

they had larger body surface area, lower serum

Dyslipidemia

345 (95.8)

144 (96.0)

201 (95.7)

0.89

creatinine level, and lower mean STS PROM. Among

Diabetes mellitus

143 (39.7)

60 (40.0)

80 (39.5)

0.93

cardiac parameters (Table 2), NDD patients had less

46 (12.8)

22 (14.7)

24 (11.4)

0.36

1.4  1.7

1.2  1.0

1.6  2.1

0.02*

atrial ﬁbrillation (AF) and complete right bundle

16 (4.4)

3 (2.0)

13 (6.2)

0.06

Insulin dependent
Serum creatinine, mg/dl
Dialysis

NDD ¼ 210) who met the study’s inclusion criteria.
Baseline characteristics are listed in Table 1. NDD

branch block (CRBBB). Right ventricular systolic

Lung disease ($ moderate)

65 (18.1)

25 (16.7)

40 (19.0)

0.56

pressure was also lower in the NDD group than in

Liver disease

13 (3.6)

3 (2.0)

10 (4.8)

0.17

the non-NDD group. MDCT parameters were similar

Immunocompromised

30 (8.3)

13 (8.7)

17 (8.1)

0.85

between the groups with respect to aortic valve

History of endocarditis

3 (0.8)

1 (0.7)

2 (1.0)

0.77

calciﬁcation and peripheral vessel measurements.

Cerebrovascular disease

138 (38.3)

58 (38.7)

80 (38.1)

0.91

However, the sheath to femoral artery ratio was

Peripheral vascular disease

90 (25.0)

35 (23.3)

55 (26.2)

0.54

8 (2.2)

1 (0.7)

7 (3.3)

0.15

Coronary artery disease

196 (54.4)

75 (50.0)

121 (57.6)

0.15

History of myocardial infarction

106 (29.4)

41 (27.3)

65 (31.0)

0.46

History of CABG

93 (25.8)

45 (30.0)

48 (22.9)

0.13

signiﬁcantly higher than those of noncomplicated

History of PCI

124 (34.4)

46 (30.7)

78 (37.1)

0.20

cases (complicated cases 7.34  4.18% vs. noncom-

History of heart failure

348 (96.7)

147 (98.0)

201 (95.7)

0.23

plicated cases 6.27  3.42%; p ¼ 0.03). The less frail

14 (3.9)

10 (6.7)

4 (1.9)

0.02*

demographics of our cohort might have led to 90% of

NYHA functional class IV

139 (38.6)

49 (32.7)

90 (42.9)

0.05

patients being directly discharged to home.

STS PROM, %

6.6  3.7

5.5  3.1

7.4  3.9

<0.001*

Frailty†

50 (20.5)

14 (13.6)

36 (25.5)

0.02*

History of peripheral bypass graft

History of SAVR

Values are mean  SD or n (%). *Signiﬁcant values. †Frailty had 32% missing values, as not all patients were
assessed (n ¼ 244).
CABG ¼ coronary artery bypass grafting; NDD ¼ next day discharge; NYHA ¼ New York Heart Association;
PCI ¼ percutaneous coronary intervention; SAVR ¼ surgical aortic valve replacement; STS-PROM ¼ Society of
Thoracic Surgeons Predicted Risk of Mortality.

slightly larger in the NDD group (Online Table 2).
Procedural details and in-hospital outcomes are listed
in Table 3. STS PROM of complicated cases was

Using the entire sample, predictors of NDD were
identiﬁed (Figure 2). Male sex (odds ratio [OR]: 2.02;
95% conﬁdence interval [CI]: 1.28 to 3.18), absence of
AF (OR: 1.62; 95% CI: 1.02 to 2.57), serum creatinine
(OR: 0.71 for each increase of 1.0 mg/dl; 95% CI: 0.55
to 0.92), and age (OR: 0.95 for each increase of 1.0
year; 95% CI: 0.93 to 0.98) predicted NDD. A logistic
regression model predicting NDD using these pre-

T A B L E 2 Baseline Cardiac Parameters

Overall
(N ¼ 360)

NDD
(n ¼ 150)

Non-NDD
(n ¼ 210)

dictors was ﬁt and the area under the receiverp Value

not signiﬁcantly different from that obtained using

Electrocardiogram
Atrial ﬁbrillation

132 (36.7)

46 (30.7)

86 (41.0) 0.046*

Paroxysmal atrial ﬁbrillation

82 (22.8)

29 (19.3)

53 (25.2)

0.19

Chronic atrial ﬁbrillation

50 (13.9)

17 (11.3)

33 (15.7)

0.24

Atrial ﬁbrillation with CHA2DS2-VASc $4

126 (35.0)

44 (29.3)

STS PROM (0.67) (Figure 3).
As expected, 84% of patients with procedural
complications

had

non-NDD

(Table

4).

After

82 (39.0) 0.06

excluding 111 patients who experienced a complication during the procedure or in the ﬁrst 24 h after

Complete right bundle branch block†

37 (11.3)

10 (7.1)

27 (14.4)

0.04*

Complete left bundle branch block†

21 (6.4)

10 (7.1)

11 (5.9)

0.64

49 (13.6)

17 (11.3)

32 (15.2)

0.29

Previous device implantation

operating characteristic curve (0.67) was found to be

the procedure (Online Table 1), outcomes were
similar between groups at 30 days, with no mor-

Echocardiogram
Mean aortic valve gradient, mm Hg

42.8  13.6 42.3  13.9 43.2  13.3 0.28

tality observed at 30 days (Table 5). The primary

Aortic valve area, cm2

0.78  0.29 0.82  0.37 0.75  0.21 0.14

composite endpoint at 1 year was signiﬁcantly lower

Aortic insufﬁciency ($ moderate)

72 (20.0)

28 (18.7)

44 (21.0)

0.59

in the NDD group than in the non-NDD group when

Mitral regurgitation ($ moderate)

95 (26.4)

33 (22.0)

62 (29.5)

0.11

adjusted for STS PROM (hazard ratio: 0.47; 95% CI:

Tricuspid regurgitation ($ moderate)

82 (22.8)

29 (19.3)

53 (25.2)

0.19

Left ventricular ejection fraction, %

52.5  13.1

0.27 to 0.81). The Kaplan-Meier curve revealed su-

Right ventricular systolic pressure, mm Hg

42.6  13.7 40.9  13.0 43.7  14.1 0.04*

Right ventricular ejection fraction ($ moderate)

24 (6.7)

52.2  11.4 52.8  14.2 0.15
9 (6.0)

15 (7.1)

0.67

perior outcome in the NDD group compared with
non-NDD group (Figure 4). Incidence of mortality
and cardiovascular readmission was not different

Values are n (%) or mean  SD. *Signiﬁcant values. †Number of bundle branch block was counted among the
cases without previous permanent pacemaker (n ¼ 311).
CHA2DS2-VASc ¼ congestive heart failure, hypertension, age $75 years, diabetes mellitus, stroke or transient
ischemic attack or thromboembolism, vascular disease, age 65 to 74 years, sex category; NDD ¼ next-day discharge.

between groups (HR: 0.71; 95% CI: 0.12 to 4.19; and
HR: 0.68; 95% CI: 0.33 to 1.43, respectively), but the
relative incidence of noncardiovascular readmission
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was lower among NDD patients (HR: 0.47; 95% CI:
0.27 to 0.81).

DISCUSSION
This study demonstrates 2 major ﬁndings: 1) pre-
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T A B L E 3 Procedure Detail and In-Hospital Outcomes

Overall
(N ¼ 360)

NDD
(n ¼ 150)

Non-NDD
(n ¼ 210)

p Value

Procedure detail
Total laboratory time, h
Fluoroscopy time, min

dictors of NDD are male sex, absence of AF, lower

Contrast volume, ml

serum creatinine, and younger age; and 2) among

Valve type

160.1  50.2 152.9  37.1
23.9  8.6

165.2  57.4 0.08

23.6  8.6

24.2  8.6

0.40

149.5  60.3 149.7  57.2 149.4  62.3 0.63

patients without complications in the ﬁrst 24 h

SAPIEN XT

99 (27.5)

36 (24.0)

63 (30.0)

post-procedure, there was no difference in mortality

SAPIEN 3

261 (72.5)

114 (76.0)

147 (70.0)

Covered index

1.12  0.15

1.12  0.16

1.12  0.15

300 (83.3)

125 (83.3)

175 (83.3)

1.00

31 (8.6)

5 (3.3)

26 (12.4)

0.003*

at 30 days and better composite outcomes for NDD
patients at 1 year. We identiﬁed variables that may
help clinicians assess their patients’ likelihood of

0.21
0.83

In-hospital outcomes
Device success
Vascular complication

NDD after TAVR with a balloon-expandable valve.

Major vascular complication

10 (2.8)

0 (0.0)

10 (4.8)

0.01*

The safety of NDD could not be assessed in earlier

Minor vascular complication

21 (5.8)

5 (3.3)

16 (7.6)

0.08

studies from baseline variables because those studies

41 (11.4)

10 (6.7)

31 (14.8)

0.02*

included patients with procedural complications that

Life-threatening or major bleeding

12 (3.3)

1 (0.7)

11 (5.2)

0.02*

likely delayed discharge. Therefore, in this study it

Life-threatening bleeding

5 (1.4)

0 (0.0)

5 (2.4)

0.06

Major bleeding

7 (1.9)

1 (0.7)

6 (2.9)

0.14

Minor bleeding

29 (8.1)

9 (6.0)

20 (9.5)

0.23

8 (2.2)

1 (0.7)

7 (3.3)

0.10

was critical to perform the analysis in a homogenous
population of minimalist, transfemoral TAVR with

Bleeding complication

Stroke

balloon-expandable devices and no complications

Major stroke

2 (0.56)

0 (0.0)

2 (0.95)

0.23

from the procedure.

Minor stroke

6 (1.7)

1 (0.7)

5 (2.4)

0.21

96 (29.4)

32 (22.9)

64 (34.2)

0.03*

24 (7.3)

2 (1.4)

22 (11.8)

0.0004*

PREDICTORS OF NDD. In this study, we found male

New conduction disturbance†

sex was the strongest positive predictor of NDD. Pre-

New complete heart block†

vious reports have shown that male sex is associated
with fewer vascular complications and bleeding after
TAVR than is female sex due to anatomic differences,

New pacing device implantation†
Peak serum troponin I, ng/ml

20 (6.4)

2 (1.5)

18 (10.1)

2.34  2.76

1.82  1.66

2.68  3.25

Discharge location
343 (95.3)

150 (100.0)

193 (91.9)

Subacute rehabilitation facility

9 (2.5)

0 (0.0)

9 (4.3)

(16–18). However, female sex has been previously

Nursing home

3 (0.8)

0 (0.0)

3 (1.4)

reported to be associated with better short- and

Other acute care hospital

1 (0.3)

0 (0.0)

1 (0.5)

midterm outcomes after TAVR in older-generation

In-hospital death

4 (1.1)

0 (0.0)

4 (1.9)

leading to a slightly longer hospital stay for women

devices (17,19). The presence of the sex disparity in
our study is intriguing and stresses the need for
further examination of sex differences among TAVR
patients using current-generation devices.

0.002*
0.02*

Home

Values are mean  SD or n (%). *Signiﬁcant values. †Incidence of new conduction disturbance, complete heart
block, and pacing device implantation was counted and analyzed among the cases without previous pacing device
(n ¼ 311).
NDD ¼ next day discharge.

Pre-existing AF was a negative predictor of NDD,
although its impact on length of stay after TAVR

perioperative hydration or need for in-hospital

remains controversial (20–23). Some papers have

management (24–29).

reported that pre-existing AF is associated with

Our model predicted NDD just as well as the model

worse long-term outcomes including death and

based on STS PROM. Both models have an area under

bleeding complications, but it was not associated

the receiver-operating characteristic curve of 0.67,

with negative short-term outcomes (20–22). Consis-

even as STS PROM is based on a model with several

tent with those reports, there was no statistically

variables and our NDD model uses only 4 preopera-

signiﬁcant relationship between pre-existing AF and

tive variables. Of course, STS PROM was designed for

in-hospital complications in our study. However,

30-day mortality, and our model used NDD as the

patients with AF may have other confounding

dependent variable.

issues after TAVR, such as need for anticoagulation

SAFETY OF NDD. One obvious question concerning

and variable heart rates, which may lead to pro-

the safety in NDD is the possibility of late appearing

longed hospitalization. Additional research may be

heart block and need for permanent pacemaker (PPM)

warranted to investigate the impact of AF on early

implantation. In our study, consistent with previous

discharge.

reports, patients with pre-existing CRBBB needed

It is no surprise that higher serum creatinine is a

signiﬁcantly more new PPM immediately after TAVR

negative predictor of NDD. Patients with renal

(10 of 33 cases, 30.3%) than did those without CRBBB

dysfunction often need a longer stay because of

(10 of 278 cases, 3.6%; p < 0.001) (30,31). However,
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F I G U R E 2 Predictors of Next-Day Discharge After Transcatheter Aortic Valve

Replacement Based on Entire Sample

PPM implantation might have obscured the inﬂuence
of CRBBB (32,33). There was only 1 patient who
required new PPM after discharge within 30 days. The
patient was in the non-NDD group, had a pre-existing
CRBBB. Thus, late post-discharge PPM was only 1 of
360 (0.28% of the entire cohort of patients).
In the safety analysis after excluding the complicated patients, none of the patients had evidence of
high degree of heart block at discharge and there
was no 30-day mortality in either group. As the rate
of readmission at 30 days after minimalist TAVR was
reported to be 10.7% by a different group, our results
of 30-day composite endpoint (mortality and readmission 6.1%) are similar and support that a NDD
strategy is reasonable (34).
OUTCOMES OF NDD. There have been no previous

Odds ratio (OR) for age is the OR comparing groups that differ in age by 1 year; OR for
serum creatinine compares 2 groups that differ in serum creatinine by 1.0 mg/dl.
AF ¼ atrial ﬁbrillation; CI ¼ conﬁdence interval.

reports regarding inﬂuence of early discharge on
long-term outcome. The NDD patients had better
outcomes at 1 year than did the non-NDD patients,
though this ﬁnding probably reﬂects a healthier

new PPM was not a predictor in the multivariate
analysis, but was in the univariate analysis. This
result could be attributed to low incidence of PPM
implantation (6.4%) in our entire cohort compared
with previous reports (30,32). The low incidence of

cohort in the NDD group (Table 4). Although the
reason for the discrepancy in the composite outcome
at 1 year is mainly driven by noncardiovascular
readmission, other confounding variables cannot be
entirely ruled out.
STUDY LIMITATIONS. First, this was a single-center,

F I G U R E 3 Receiver-Operating Characteristic Curves of NDD and STS PROM

retrospective, nonrandomized observational analysis.

It

included

only

transfemoral

balloon-

expandable TAVR population. Second, in the analysis of predictors of NDD, the non-NDD group consisted not only of patients who were discharged after
next day, but also 4 patients who died in the perioperative period. This allowed our study to be closer
to an intention-to-treat analysis, and makes this
study a prediction model rather than simple comparison of length of stay. Third, we only included
patients in this study who had pre-procedural MDCT
to avoid the disadvantage of a lack of preprocedural
evaluation

of

anatomical

features.

Thus,

some

patients with chronic kidney disease who could not
undergo MDCT were excluded. In addition, there is
no validation cohort for our predictors. A prospective
study using our predictors will be needed to
conﬁrm our results. Finally, we tried to investigate
the relationship between family support and patients’
discharge though we could not include it into our
predictor model, as it is difﬁcult to precisely quantify
family support or measure the accurate inﬂuence of
family support over patient’s discharge. NevertheThe identiﬁed predictors (male sex, absence of AF, serum creatinine [mg/dl], and age
[years]) were used for building a logistic model predicting NDD. AUC ¼ area under the
curve; STS PROM ¼ Society of Thoracic Surgeons Predicted Risk of Mortality; other
abbreviations as in Figures 1 and 2.

less, it cannot be denied these social factors affect
clinical decision-making processes. Further studies
are necessary to assess inﬂuence of social support on
patients’ discharge.
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T A B L E 4 Baseline Characteristics After Exclusion of Complicated Cases

Overall (N ¼ 249)

NDD (n ¼ 132)

Non-NDD (n ¼ 117)

p Value

Age, yrs

80.5  8.6

79.3  8.2

81.8  8.9

0.01*

Male

132 (53.0)

83 (63.9)

49 (41.9)

0.001*

Body mass index, kg/m2

27.8  5.4

28.0  5.3

27.6  5.5

0.41

Body surface area, m2

0.12

1.94  0.27

1.96  0.25

1.91  0.29

Hypertension

243 (97.6)

129 (97.7)

114 (97.4)

1.00

Dyslipidemia

238 (95.6)

128 (97.0)

110 (94.0)

0.26

Diabetes mellitus

101 (40.6)

55 (41.7)

46 (39.3)

0.71

30 (12.0)

20 (15.2)

10 (8.5)

1.32  1.20

1.19  1.06

1.45  1.33

0.01*
0.20

Insulin dependent
Serum creatinine, mg/dl
Dialysis

0.11

10 (4.0)

3 (2.3)

7 (6.0)

Lung disease ($ moderate)

45 (18.1)

23 (17.4)

22 (18.8)

0.78

Liver disease

10 (4.0)

3 (2.3)

7 (6.0)

0.20

Immunocompromised

21 (8.4)

12 (9.1)

9 (7.7)

0.69

History of endocarditis

3 (1.2)

1 (0.8)

2 (1.7)

0.60

Cerebrovascular disease

91 (36.5)

49 (37.1)

42 (35.9)

0.84

Peripheral vascular disease

58 (23.3)

32 (24.2)

26 (22.2)

0.71

History of peripheral bypass graft

2 (0.8)

0 (0.0)

2 (1.7)

0.22

Coronary artery disease

128 (51.4)

67 (50.8)

61 (52.1)

0.83

History of myocardial infarction

72 (28.9)

39 (29.5)

33 (28.2)

0.82

History of CABG

58 (23.3)

39 (29.5)

19 (16.2)

0.01*

History of PCI
History of heart failure
History of SAVR
NYHA functional class IV
STS PROM, %
Frailty†

78 (31.3)

42 (31.8)

36 (30.8)

0.86

242 (97.2)

129 (97.7)

113 (96.6)

0.71

8 (3.2)

7 (5.3)

1 (0.9)

0.07

84 (33.7)

38 (28.8)

46 (39.3)

0.08

6.27  3.42

5.50  3.08

7.13  3.60

<0.001*

36 (21.4)

14 (15.2)

22 (28.9)

0.03*

Values are mean  SD or n (%). *Signiﬁcant values. †Frailty had 32% missing values, as not all patients were assessed (n ¼ 168).
Abbreviations as in Table 1.

T A B L E 5 Midterm Outcomes in Uncomplicated Patients

Overall
(N ¼ 249)

NDD
(n ¼ 132)

Non-NDD
(n ¼ 117)

Unadjusted HR
(95% CI)

Unadjusted
p Value

STS PROM
Adjusted HR
(95% CI)

STS PROM
Adjusted
p Value

0 (0.0)

0 (0.0)

0 (0.0)

—

—

—

—

CV readmission

11 (4.4)

6 (4.6)

5 (4.3)

1.07 (0.33–3.49)

0.92

0.97 (0.30–3.12)

0.95

Non-CV readmission

11 (4.4)

2 (1.5)

9 (7.7)

0.19 (0.04–0.91)

0.04

0.25 (0.05–1.18)

0.08

30-day outcomes
Mortality
Readmission

0 (0.0)

0 (0.0)

0 (0.0)

—

—

—

—

22 (8.8)

8 (6.1)

14 (12.0)

0.49 (0.21–1.20)

0.12

0.62 (0.20–1.91)

0.41

8 (3.2)

2 (1.5)

6 (5.1)

0.64 (0.11–3.82)

0.45

0.71 (0.12–4.19)

0.71

CV readmission

29 (11.6)

12 (9.1)

17 (14.5)

0.63 (0.30–1.31)

0.21

0.68 (0.33–1.43)

0.31

Non-CV readmission

23 (9.2)

6 (4.6)

17 (14.5)

0.30 (0.12–0.76)*

0.01*

0.31 (0.12–0.76)*

0.01*

Stroke
30-day composite endpoint†
1-yr outcomes
Mortality
Readmission

Stroke
1-yr composite endpoint†

0 (0.0)

0 (0.0)

0 (0.0)

—

—

—

—

56 (22.5)

20 (15.2)

36 (30.8)

0.44 (0.26–0.76)*

0.003*

0.47 (0.27–0.81)*

0.006*

Values are n (%) unless otherwise indicated. *Signiﬁcant values. †Composite endpoint includes mortality and both cardiovascular (CV) and non-CV readmission.
CI ¼ conﬁdence interval; STS PROM ¼ Society of Thoracic Surgeons Predicted Risk of Mortality.
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F I G U R E 4 Kaplan-Meier Curves of the Composite Endpoint

The composite endpoint includes mortality and both cardiovascular and noncardiovascular readmission. NDD ¼ next-day discharge.

CONCLUSIONS

PERSPECTIVES

We found that predictors of NDD after elective TAVR
with a balloon-expandable valve were male sex,

WHAT IS KNOWN? Uncomplicated TAVR

absence of AF, lower serum creatinine, and younger

procedures have made early discharge more feasible.

age. NDD patients had similar 30-day and better

However, predictors, safety, and outcomes of NDD are

1-year clinical outcomes (readmission and mortality)

unknown.

compared with non-NDD patients. Although superior
NDD outcomes are likely attributed to selected

WHAT IS NEW? Our results revealed predictors of

patient characteristics, NDD in patients without

NDD were male sex, lower serum creatinine, absence

in-hospital complications may be appropriate after

of AF, and younger age. In addition, we also

transfemoral balloon-expandable TAVR.

demonstrated the safety of NDD. A strategy of NDD in

ACKNOWLEDGMENTS The authors thank Yi Lasanajak

patients without in-hospital complications may be

and Jingran Xiong, from Emory University, for their
help in the statistical programming and analyses.
ADDRESS

FOR

CORRESPONDENCE:

Dr.

Vasilis

Babaliaros, Emory University Hospital F606, 1364
Clifton

Road,

Atlanta,

Georgia

30322.

E-mail:

appropriate after transfemoral balloon-expandable
TAVR.
WHAT IS NEXT? A validation cohort will be needed
to conﬁrm the predictors identiﬁed in this study and
to apply NDD to wider population.

vbabali@emory.edu.

REFERENCES
1. Barbanti M, Capranzano P, Ohno Y, et al. Early
discharge after transfemoral transcatheter aortic
valve implantation. Heart 2015;101:1485–90.
2. Noad RL, Johnston N, McKinley A, et al.
A pathway to earlier discharge following TAVI:
assessment of safety and resource utilization.
Catheter Cardiovasc Interv 2016;87:134–42.
3. Babaliaros V, Devireddy C, Lerakis S, et al.
Comparison of transfemoral transcatheter aortic

valve replacement performed in the catheterization laboratory (minimalist approach) versus
hybrid operating room (standard approach). J Am
Coll Cardiol Intv 2014;7:898–904.

5. Serletis-Bizios A, Durand E, Cellier G, et al.
A prospective analysis of early discharge after
transfemoral transcatheter aortic valve implantation. Am J Cardiol 2016;118:866–72.

4. Attizzani GF, Alkhalil A, Padaliya B, et al.
Comparison of outcomes of transfemoral transcatheter aortic valve implantation using a

6. Durand E, Eltchaninoff H, Canville A, et al.
Feasibility and safety of early discharge after
transfemoral transcatheter aortic valve implanta-

minimally invasive versus conventional strategy.
Am J Cardiol 2015;116:1731–6.

tion with the Edwards SAPIEN-XT prosthesis. Am J
Cardiol 2015;115:1116–22.

Kamioka et al.

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 11, NO. 2, 2018
JANUARY 22, 2018:107–15

Next-Day Discharge in Minimalist TAVR

7. Kappetein AP, Head SJ, Généreux P, et al.
Updated standardized endpoint deﬁnitions for
transcatheter aortic valve implantation: the Valve
Academic Research Consortium-2 consensus

18. Humphries KH, Toggweiler S, Rods-Cabau J,
et al. Sex differences in mortality after transcatheter aortic valve replacement for severe
aortic stenosis. J Am Coll Cardiol 2012;60:

document. Eur Heart J 2012;33:2403–18.

882–6.

8. Society of Thoracic Surgeons. STS Adult Cardiac
Database Data Speciﬁcations Version 2.81. 2014.
Available at: http://www.sts.org/sites/default/
ﬁles/documents/ACSD_DataSpeciﬁcationsV2_81.pdf.
Accessed December 6, 2016.

19. Williams M, Kodali SK, Hahn RT, et al.
Sex-related differences in outcomes after transcatheter or surgical aortic valve replacement in
patients with severe aortic stenosis: Insights

9. Baumgartner H, Hung J, Bermejo J, et al.
Echocardiographic assessment of valve stenosis:
EAE/ASE recommendations for clinical practice.
J Am Soc Echocardiogr 2009;22:1–23; quiz 101–2.
10. Mack M. Frailty and aortic valve disease.
J Thorac Cardiovasc Surg 2013;145:S7–10.
11. Lang RM, Badano LP, Mor-Avi V, et al. Recommendations for cardiac chamber quantiﬁcation
by echocardiography in adults: an update from the
American society of echocardiography and the
European association of cardiovascular imaging.
Eur Heart J Cardiovasc Imaging 2015;16:233–71.
12. John D, Buellesfeld L, Yuecel S, et al. Correlation of device landing zone calciﬁcation and
acute procedural success in patients undergoing
transcatheter aortic valve implantations with the
self-expanding CoreValve prosthesis. J Am Coll
Cardiol Intv 2010;3:233–43.

from the PARTNER trial (Placement of aortic
transcatheter valve). J Am Coll Cardiol 2014;63:
1522–8.
20. Barbash IM, Minha S, Ben-Dor I, et al. Predictors and clinical implications of atrial ﬁbrillation
in patients with severe aortic stenosis undergoing
transcatheter aortic valve implantation. Catheter
Cardiovasc Interv 2015;85:468–77.
21. Tarantini G, Mojoli M, Windecker S, et al.
Prevalence and impact of atrial ﬁbrillation in
patients with severe aortic stenosis undergoing
transcatheter aortic valve replacement an
analysis from the SOURCE XT prospective
multicenter registry. J Am Coll Cardiol Intv 2016;
9:937–46.
22. Chopard R, Teiger E, Meneveau N, et al.
Baseline characteristics and prognostic implications of pre-existing and new-onset atrial ﬁbrillation after transcatheter aortic valve implantation:
results from the FRANCE-2 registry. J Am Coll
Cardiol Intv 2015;8:1346–55.

13. Barbanti M, Yang TH, Rodès Cabau J, et al.
Anatomical and procedural features associated
with aortic root rupture during balloonexpandable transcatheter aortic valve replacement. Circulation 2013;128:244–53.

23. Maan A, Heist EK, Passeri J, et al. Impact of
atrial ﬁbrillation on outcomes in patients who
underwent transcatheter aortic valve replacement. Am J Cardiol 2015;115:220–6.

14. Hayashida K, Lefèvre T, Chevalier B, et al.
Transfemoral aortic valve implantation. J Am Coll
Cardiol Intv 2011;4:851–8.

24. American College of Radiology. Manual
on contrast media, version 10.3. Available at:
https://www.acr.org/-/media/ACR/Files/Clinical-

15. Fine JP, Gray RJ. A Proportional hazards model
for the subdistribution of a competing risk. J Am
Stat Assoc 1999;94:496–509.

Resources/Contrast_Media.pdf. Accessed November
29, 2016.

16. Forrest JK, Adams DH, Popma JJ, et al.
Transcatheter aortic valve replacement in women
versus men (from the US CoreValve trials). Am J
Cardiol 2016;118:396–402.
17. Hayashida K, Morice M-C, Chevalier B, et al.
Sex-related differences in clinical presentation and
outcome of transcatheter aortic valve implantation
for severe aortic stenosis. J Am Coll Cardiol 2012;
59:566–71.

25. Thomsen HS. Guidelines for contrast media
from the European Society of Urogenital Radiology. AJR Am J Roentgenol 2003;181:1463–71.

undergoing transcatheter aortic valve implantation: insights on clinical outcomes and prognostic
markers from a large cohort of patients. Eur Heart
J 2014;35:2685–96.
28. Szerlip M, Kim RJ, Adeniyi T, et al. The
outcomes of transcatheter aortic valve replacement in a cohort of patients with end-stage renal
disease. Catheter Cardiovasc Interv 2016;87:
1314–21.
29. Kobrin DM, McCarthy FH, Herrmann HC,
et al. Transcatheter and surgical aortic valve
replacement in dialysis patients: a propensitymatched comparison. Ann Thorac Surg 2015;
100:1230–7.
30. Watanabe Y, Kozuma K, Hioki H, et al.
Pre-existing right bundle branch block increases
risk for death after transcatheter aortic valve
replacement with a balloon-expandable valve.
J Am Coll Cardiol Intv 2016;9:2210–6.
31. Fujita B, Kütting M, Seiffert M, et al. Calcium
distribution patterns of the aortic valve as a risk
factor for the need of permanent pacemaker
implantation after transcatheter aortic valve
implantation. Eur Heart J Cardiovasc Imaging
2016;17:1385–93.
32. Mauri V, Reimann A, Stern D, et al.
Predictors of permanent pacemaker implantation after transcatheter aortic valve replacement with the SAPIEN 3. J Am Coll Cardiol Intv
2016;9:2200–9.
33. Binder RK, Webb JG, Toggweiler S, et al.
Impact of post-implant SAPIEN XT geometry
and position on conduction disturbances, hemodynamic performance, and paravalvular regurgitation. J Am Coll Cardiol Intv 2013;6:462–8.
34. Lauck SB, Wood DA, Baumbusch J, et al.
Vancouver transcatheter aortic valve replacement
clinical pathway: minimalist approach, standardized care, and discharge criteria to reduce length
of stay. Circ Cardiovasc Qual Outcomes 2016;9:
312–21.

26. Thourani VH, Forcillo J, Beohar N, et al. Impact
of preoperative chronic kidney disease in 2,531
high-risk and inoperable patients undergoing
transcatheter aortic valve replacement in the
PARTNER trial. Ann Thorac Surg 2016;102:1172–80.

KEY WORDS minimalist, next-day
discharge, transcatheter aortic valve
replacement

27. Allende R, Webb JG, Munoz-Garcia AJ, et al.
Advanced chronic kidney disease in patients

A PP END IX For supplemental tables, please
see the online version of this article.

115

