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Safety and Feasibility of Same-Day Discharge
After Left Atrial Appendage Closure With the
WATCHMAN Device
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BACKGROUND: As the use of left atrial appendage closure (LAAC) becomes more widespread, improvements in resource
utilization and cost-effectiveness are necessary. Currently, there are limited data on same-day discharge (SDD) after LAAC.
We aimed to evaluate the safety and feasibility of SDD versus non-SDD in patients with nonvalvular atrial fibrillation who
underwent LAAC.

METHODS: We retrospectively studied 211 patients who underwent the WATCHMAN procedure in a tertiary hospital (June
2016 to June 2019). The primary safety outcome was the composite of stroke, systemic embolism, major bleeding requiring
transfusion, vascular complications requiring endovascular intervention, or death through 7 days (periprocedural) and 45 days
post-procedure. The secondary outcomes were the individual components of the primary outcome and all-cause readmission.
We compared the clinical outcomes of patients who had SDD and non-SDD post-procedure.

RESULTS: Patients with procedure-related complications on the day of LAAC and patients who were admitted for acute
clinical events before LAAC were excluded. One hundred ninety patients were included in the final analysis. Seventy-two of
190 (38%) patients had SDD, and 118 of 190 (62%) had non-SDD. There were no statistically significant differences in
the primary safety outcome through 7 days (1.4% versus 5.9%; P=0.26) and 45 days post-procedure (2.8% versus 9.3%j;
P=0.14) between the two groups. The secondary outcomes were similar in both groups. No patients had device-related
thrombus on transesophageal echocardiography at 45 days. Only 1 patient from the non-SDD group had clinically significant
peri-device flow (>5 mm) at 45 days.

CONCLUSIONS: In a selected cohort of patients who underwent successful elective LAAC with WATCHMAN without same-
day procedure-related complications, the primary safety outcome and secondary outcomes through 7 and 45 days post-
procedure were similar in the SDD and non-SDD groups. Our findings are hypothesis generating and warrant further
investigation in prospective trials.

GRAPHIC ABSTRACT: A graphic abstract is available for this article.
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in the adult population.! The majority of AF patients ~ an absolute contraindication, most frequently due to a
receive oral anticoagulation (OAC) to reduce the  history of intracranial hemorrhage® Percutaneous left
risk of stroke. Previous studies showed that ~13% of AF atrial appendage (LAA) closure (LAAC) has emerged as

Atrial fibrillation (AF) has a prevalence of 1% to 2% patients have a contraindication to OAC,? and 2% have
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WHAT IS KNOWN

* Currently, standard practice after percutaneous
left atrial appendage closure involves monitoring
patients overnight and discharging the following
day. There are limited data on same-day discharge
after elective left atrial appendage closure.

WHAT THE STUDY ADDS

* In a selected cohort of patients who underwent
elective left atrial appendage closure with the
WATCHMAN device without same-day procedure-
related complications, same-day discharge appears
to be safe.

+ Same-day discharge reduces length of stay, thereby
improving resource utilization and overall costs to
the health care system.

* Our findings are considered hypothesis generating
and warrant further investigation in prospective trials.

Nonstandard Abbreviations and Acronyms

AF atrial fibrillation
LAA left atrial appendage

LAAC left atrial appendage closure

OAC oral anticoagulation

SDD same-day discharge

TEE transesophageal echocardiography
TTE transthoracic echocardiography

a feasible option for stroke prevention in patients with
nonvalvular AF4

The rate of procedure-related complications with the
WATCHMAN device at 7 days was 8.7% and 4.2% in the
PROTECT-AF (WATCHMAN Left Atrial Appendage Sys-
tem for Embolic Protection in Patients With Atrial Fibrilla-
tion) and PREVAIL (Evaluation of the WATCHMAN LAA
Closure Device in Patients With Atrial Fibrillation Versus
Long Term Warfarin Therapy) trials, respectively>® How-
ever, the more recent EWOLUTION study (Evaluating
Real-World Clinical Outcomes in Atrial Fibrillation Patients
Receiving the WATCHMAN Left Atrial Appendage Clo-
sure Technology) has shown a considerably lower 7-day
procedure-related complication rate (2.7%).” The compli-
cation rate is not negligible but improves with higher annual
hospital volume and operator experience® The current
real-world in-hospital adverse event rate is low (2.2%), as
reported in the National Cardiovascular Data Registry LAA
Occlusion Registry® In contemporary practice, patients are
hospitalized overnight after LAAC and typically discharged
the following day.'® Currently, there are limited data on
same-day discharge (SDD) for LAAC.'""2 SDD follow-
ing LAAC has the potential to reduce hospital costs and
improve patient satisfaction.
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Safety of Same-Day Discharge After WATCHMAN

In this retrospective analysis of a single center, we
report the safety and outcomes of SDD compared with
non-SDD following WATCHMAN implantation.

METHODS

The data that support the findings of this study may be made
available from the corresponding author upon reasonable request.

Patient Selection

This was a retrospective study of patients who underwent
LAAC with WATCHMAN in a tertiary hospital (United States)
between June 2016 and June 2019.'% Institutional review
board approval was obtained. Institutional review board waived
patient informed consent for this study. The following patients
were excluded from the analysis for the primary safety and sec-
ondary outcomes: (1) patients with unsuccessful procedures,
(2) patients with same-day procedure-related complications (ie,
occurring on the day of LAAC), and (3) patients admitted for
acute clinical events before LAAC.

Procedure

Three experienced operators (J.PD,, D.C, and A.S.) performed
LAAC in our center. All procedures were performed under
general anesthesia with transesophageal echocardiography
(TEE) and fluoroscopy guidance. All patients were fully anti-
coagulated with heparin to maintain an activated clotting time
>250 s. A single Perclose was performed on all patients post-
procedure to achieve hemostasis.

Postprocedural Care

Post-procedure, all patients were extubated in the catheter-
ization laboratory and recovered in the procedural recov-
ery area. They were ambulated 2 hours post-procedure to
assess the integrity of the vascular access site. Depending
on the patient's and family’s preference, patients were dis-
charged within 3 to 4 hours post-procedure (ie, SDD) or the
following day (non-SDD). SDD patients were discharged
directly from the procedural recovery area, while non-SDD
patients were admitted to and discharged from a cardiac
floor (Figure 1). OAC was started the evening of the pro-
cedure on all patients without a bleeding event. The use of
predischarge transthoracic echocardiography (TTE) was at
the discretion of the operator. Patients were typically main-
tained on aspirin and OAC (warfarin or direct OAC) for 45
days following successful LAAC.

Seven-Day Procedure/Device-Related

Complications

We assessed 7-day procedure/device-related complications in
all patients, including those excluded in the analysis of the pri-
mary safety outcome and secondary outcomes. Using identical
definitions from previous trials, 7-day procedure/device-related
complications were defined as a composite of periprocedural
stroke, systemic embolism, pericardial tamponade, cardiac per-
foration, device embolization, serious vascular complications, or
death through 7 days post-LAAC.%"
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Extubated in
cardiac
catheterization
laboratory after
WATCHMAN
procedure

Recover in cardiac
procedural
recovery area

Ambulate two
hours after
procedure

RN

Not eligible for SDD if:

e Serious complication
at vascular access site

If eligible for SDD:

e SDD or non-SDD
depending on patient’s
and family’s
preference ¢ Same-day procedure-
related complications

Figure 1. Flowchart of postprocedural care after left atrial
appendage closure.
SDD indicates same-day discharge.

Primary and Secondary Outcomes

The primary safety outcome was a composite of stroke,
systemic embolism, major bleeding requiring transfusion,
vascular complications requiring endovascular intervention,
or death through 7 (periprocedural) and 45 days. The sec-
ondary outcomes were the individual components of the
primary safety outcome and all-cause readmission. Peri-
device flow and device-related thrombus were assessed on
45-day TEE.

Statistical Analysis

Categorical variables were presented as counts and percent-
ages. Continuous variables were presented as mean®SD.
Pearson y? test was performed to compare categorical vari-
ables between SDD and non-SDD groups; if any cells in a
92x2 table contained a value <b, then Fisher exact test was
performed. For continuous variables, independent samples t
test was performed to compare the means between SDD and
non-SDD groups. Analyses were performed using IBM SPSS
Statistics for Windows, version 24.0 (IBM Corp, Armonk, NY). P
values of <0.05 were deemed statistically significant.

RESULTS

Population

Between June 2016 and June 2019, 211 patients
underwent LAAC using WATCHMAN. Preoperative imag-
ing for LAA evaluation was performed in 80.1% (169 of
211) of patients. Among them, 62.7% (106 of 169) had
TEE and 37.3% (63 of 169) had computed tomography.
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Safety of Same-Day Discharge After WATCHMAN

Device deployment was not attempted in 3 patients (2
had difficult vascular access and 1 had unsuitable LAA
anatomy; Figure 2). Among procedures in which a device
was deployed, 96.2% (200 of 208) were successfully
implanted. We excluded 8 aborted procedures, which
included 6 patients who did not meet the PASS device
release criteria, 1 LAA perforation requiring emergent
surgical repair, and 1 death due to hemothorax and sus-
pected cardiac perforation of the left atrium (Figure 2).
Of the 200 patients with a device successfully deployed,
4 patients were excluded for procedure-related compli-
cations that occurred on the same day of the procedure
(Figure 2), where 1 patient developed a pericardial effu-
sion during the procedure requiring percutaneous drain-
age and 3 patients developed hypotension in the first
2 hours after the procedure secondary to pericardial
effusion requiring either percutaneous drainage (n=2)
or open surgical drainage (n=1). Of the 196 patients
with a successful procedure without complication, we
excluded 6 patients admitted to the hospital for acute
clinical events before nonelective LAAC (3 gastrointes-
tinal bleeds and 3 mechanical falls). The final analysis
of the primary safety and secondary outcomes included
190 patients (Figure 2).

The 7-day procedure/device-related complication rate
was 4.3% (9 of 211). In addition to the 6 patients who
had same-day events (4 pericardial effusion requiring
drainage, 1 LAA perforation, and 1 death as stated in the
previous paragraph), 1 patient had an event the day fol-
lowing the procedure before discharge (significant groin
hematoma requiring transfusion and epinephrine injec-
tion), and 2 patients had events after discharge through
7 days post-procedure (1 ischemic stroke and 1 femoral
pseudoaneurysm requiring endovascular surgery).

Population in the Analysis for Primary and
Secondary Outcomes

All the patients in the final analysis (n=190) had com-
plete follow-up during the 4b-day period post-proce-
dure. All patients were ambulated 2 hours after the
procedure, and none had immediate issues with vas-
cular access site. Based on operator and patient/family
preference, 72 patients had SDD and 118 had non-
SDD. The SDD rate during the first year (June 2016 to
May 2017), second year (June 2017 to May 2018), and
third year (June 2018 to June 2019) of the study was
0% (0 of 26), 32.4% (24 of 74), and 53.3% (48 of 90),
respectively (Figure 3).

Age, sex, CHA DS, -VASc score, and comorbidities
were similar between the two groups, but the mean
HAS-BLED score (hypertension, abnormal renal/liver
function, stroke, bleeding history or predisposition, labile
international normalized ratio, elderly, drugs/alcohol con-
comitantly) in the SDD group was lower than the non-
SDD group (2.7 versus 3.0; P=0.04; Table 1). A history
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Figure 2. Flowchart of patients

included in the final analysis of
periprocedural and 45-d outcomes
post-WATCHMAN procedure.

Gl indicates gastrointestinal; LAA, left atrial
appendage; and LAAC, left atrial appendage
closure. *Procedure aborted before device

deployment. TWATCHMAN deployed but

unsuccessful. #All device release criteria,
position, anchor, size, and seal, must be met
for device (PASS) release.
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All
Procedures Deployment not attempted (n = 3)*
(n=211) e Vascular access (n=2)
¢ Unsuitable LAA anatomy (n=1)
Unsuccessful deployment (n = 8)*
¢ Device release criteria not met
Successful (n=6)%
procedures ¢ LAA perforation (n=1)
only e Death(n=1)
(n.=200)
Patients with same-day procedure-
related complication (n=4)
o Pericardial effusion requiring
Successful per(.:utan.eous dra}nage (n- = 3)
: ¢ Pericardial effusion requiring
uncomplicated open surgical drainage (n= 1)
procedures
(n=196)
Patients admitted for acute clinical
events prior to LAAC (n=6)
o Gl bleed (n=23)
Paticats e Mechanical falls (n = 3)
included in
final analysis
(n=190)
Same-day Non-same-day
discharge discharge
(n=172) (n=118)

of stroke/TIA/systemic embolism was less prevalent in
the SDD group (23.6% versus 39.8%; P=0.02). More
patients from SDD group were on OAC at referral for
LAAC (66.9% versus 41.56%; P=0.04). All procedural
characteristics (Table 2) were similar except for a shorter
mean procedural time in the SDD group compared with
the non-SDD group (68.8 versus 79.6 minutes; P=0.02).
One patient from the non-SDD group had persistent
LAA thrombus despite OAC and underwent successful,
uncomplicated LAAC with off-label use of transcatheter
cerebral embolic protection.™

TTE was performed in 31.6% (60 of 190) of patients
before discharge. Patients were discharged more fre-
quently on direct OACs (77.4%) as opposed to warfarin
(22.19%). Of the patients discharged on OAC (n=189),
antiplatelet therapy was also prescribed in 90.5% of
patients (171 of 189) and included aspirin (168 of 171)
and clopidogrel (3 of 171).

Length of stay ranged from O (SDD) to 4 days,
where 38% of patients had SDD, 58% were dis-
charged the following day post-procedure, and 4%
had an extended length of stay >2 days. Two-day
length of stay occurred in 2 patients (1 rapid AF
and 1 patient preference). Three-day length of stay
occurred in 4 patients: 2 had vascular access com-
plications (1 significant groin hematoma requiring
epinephrine injection and transfusion and 1 groin
hematoma managed conservatively), 1 had digoxin
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toxicity, and 1 was related to social issues. Four-day
length of stay occurred in 1 patient (right adductor
hematoma requiring transfusion).

Periprocedural Outcomes

At 7 days post-procedure, the primary safety outcome
was similar in the SDD compared with non-SDD groups
(1.4% versus 5.9%; P=0.26; Table 3). There were no sig-
nificant differences in the individual components of the
primary safety outcome and all-cause readmission.

Forty-Five-Day Outcomes

At 45 days, there were no statistically significant dif-
ferences in primary safety outcome between the two
groups (SDD, 2.8% versus non-SDD, 9.3%; FP=0.14;
Table 3). Major bleeding requiring transfusion occurred
in 2.8% (2 of 72) of SDD patients and 7.6% (9 of 118)
of non-SDD patients (P=0.21). These include the fol-
lowing: SDD group: 2 gastrointestinal bleeds; non-
SDD group: 7 gastrointestinal bleeds, 1 right adductor
hematoma (during hospital stay), and 1 groin hema-
toma (during hospital stay).

At 45 days, ischemic stroke occurred in 0% (O of
72) of SDD patients and 0.8% (1 of 118) of non-SDD
patients (P=1.0). One patient had an ischemic stroke
on OAC through 7 days post-procedure (found to have
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Safety of Same-Day Discharge After WATCHMAN
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Figure 3. Temporal trend of same-day discharge (SDD) and non-SDD cases.
iatrogenic atrial septal defect and lower-extremity DISCUSSION

proximal deep vein thrombosis). Vascular complications
requiring endovascular intervention occurred in 0% (O
of 72) of SDD patients and 0.8% (1 of 118) of non-
SDD patients (P=1.0). One patient was readmitted
for femoral pseudoaneurysm and arteriovenous fistula
requiring endovascular repair.

The 45-day all-cause readmission rate was 8.3% (6
of 72) in the SDD group and 13.6% (16 of 118) in the
non-SDD group (P=0.27). In the SDD group, 2 patients
were readmitted for gastrointestinal bleed requiring
transfusion, 3 cardiac-related (1 heart failure exacerba-
tion and 2 rapid AF hospitalizations), and 1 mechanical
fall. Within the non-SDD group, there were 20 readmis-
sions in 16 patients. These included 1 ischemic stroke
(as stated in the previous paragraph), 9 gastrointestinal
bleeds requiring transfusion, 1 vascular complication
requiring endovascular repair, 6 cardiac-related (3 heart
failure exacerbations and 3 rapid AF hospitalizations),
and 3 noncardiac related (1 pneumonia, 1 transient
acute kidney injury, and 1 severe migraine).

TEE at 45 days was performed in 90% (65 of 72)
in the SDD group and 97% (114 of 118) in the non-
SDD group. There were no differences in peri-device
flow >5 mm between the two groups (SDD, 0% versus
non-SDD, 0.9%; P=1.0). No patients had device-related
thrombus, systemic embolism, or death through 45 days
post-procedure.

Circ Cardiovasc Interv. 2021;14:e009669. DOI: 10.1161/CIRCINTERVENTIONS.120.009669

This study demonstrates the potential safety and feasibil-
ity of SDD in patients undergoing elective LAAC with the
WATCHMAN device in a real-world clinical setting.

The mean age of our population is higher than the
pivotal trials®® and the EWOLUTION trial” and is similar
to the National Cardiovascular Data Registry LAA Occlu-
sion registry. Our mean CHA DS _-VASc score of 4.8
indicates a higher stroke risk compared with the PRO-
TECT-AF (CHA,DS,-VASc of 3.4), PREVAIL (CHA_DS -
VASc of 4.0), and EWOLUTION (CHA DS -VASc of 4.5)
trials.>” In our study, 62% of patients had a HAS-BLED
score >3, compared with 20% in PROTECT-AF, 30%
in PREVAIL, and 40% in EWOLUTION.>7 Addition-
ally, 81.1% of patients had a history of bleeding requir-
ing hospitalization or transfusion compared with 38.7%
in the EWOLUTION trial” It is worth noting that 53%
of our study population was not on OAC at the time of
LAAC referral, likely due to an elevated risk for or his-
tory of bleeding. The National Cardiovascular Data Reg-
istry LAA Occlusion registry is the largest analysis of
LAAC (>38000 patients enrolled from January 2016
to December 2018) in the post-FDA-approval era of
WATCHMAN.? The mean CHADS,-VASc and HAS-
BLED score was 4.6 and 3.0, respectively, and 69.4%
of subjects in this registry had a clinically relevant bleed-
ing history® Similar to the National Cardiovascular Data
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Table 1. Baseline and Discharge Characteristics

Safety of Same-Day Discharge After WATCHMAN

SDD (n=72) Non-SDD (n=118) P value
Age, y* 75.717.8 (72); 56.0-90.0 75.918.6 (118); 47.0-94.0 0.71
Age 275 y* 39/72 (54.2%) 72/118 (61.0%) 0.43
Women 25/72 (34.7%) 56/118 (47.5%) 0.09
CHA,DS,-VASc (categorical)
1t 0/72 (0%) 1/118 (0.8%) 1.0
21 1/72 (1.4%) 3/118 (2.5%) 1.0
3 18/72 (25.0%) 21/118 (17.8%) 0.23
4 21/72 (29.2%) 22/118 (18.6%) 0.09
5 16/72 (22.2%) 28/118 (23.7%) 0.81
6 5/72 (6.9%) 21/118 (17.8%) 0.03
7 10/72 (13.9%) 13/118 (11.0%) 0.56
8 1/72 (1.4%) 8/118 (6.8%) 0.16
9t 0/72 (0%) 1/118 (0.8%) 1.0
CHA,DS,-VASc (continuous)* 4.6+1.4 (72); 2.0-8.0 4.9+1.6 (118); 1.0-9.0 0.06
HAS-BLED score (categorical)
1t 4/72 (5.6%) 0/118 (0%) 0.02
2 27/72 (37.5%) 37/118 (31.4%) 0.38
3 31/72 (43.1%) 54/118 (45.8%) 0.59
4 7/72 (9.7%) 20/118 (16.9%) 0.17
5t 3/72 (4.2%) 6/118 (5.1%) 1.0
6t 0/72 (0%) 1/118 (0.8%) 1.0
HAS-BLED score (continuous)* 2.7+0.88 (72); 1.0-5.0 3.0+0.88 (118); 2.0-6.0 0.04
AF type 0.09
Paroxysmal AF 35/72 (48.6%) 46/118 (38.9%)
Persistent AF 8/72 (11.1%) 28/118 (23.7%)
Permanent AF 29/72 (40.3%) 44/118 (37.3%)
CHF 32/72 (44.4%) 55/118 (46.6%) 0.77
Hypertension 69/72 (95.8%) 111/118 (94.1%) 0.59
Diabetes 27/72 (37.5%) 39/118 (33.1%) 0.53
Previous ischemic stroke/TIA/thromboembolism 17/72 (23.6%) 47/118 (39.8%) 0.02
Prior Ml 25/72 (34.7%) 39/118 (33.1%) 0.81
History of bleeding requiring hospitalization/transfusion 55/72 (76.4%) 99/118 (83.9%) 0.20
Intracranial bleeding 5/72 (6.9%) 11/118 (9.3%) 0.57
Gl bleeding 30/72 (41.2%) 54/118 (45.8%) 0.58
Other bleeding types 20/72 (27.8%) 34/118 (28.8%) 0.88
High fall risk (history of falls) 20/72 (27.8%) 26/118 (22.0%) 0.37
Abnormal kidney function# 13/72 (18.1%) 15/118 (12.7%) 0.31
Liver diseaset 1/72 (1.4%) 4/118 (3.4%) 0.65
Alcohol abuset 1/72 (1.4%) 3/118 (2.5%) 1.0
Labile INRs 7/72 (9.7%) 8/118 (6.8%) 0.47
On OAC at referral 41/72 (56.9%) 49/118 (41.5%) 0.04
Discharge characteristics
Discharged on DOAC 56/72 (77.8%) 91/118 (77.1%) 0.92
Discharged on warfarin 16/72 (22.2%) 26/118 (22.0%) 0.98
Predischarge TTE 36/72 (50.0%) 24/118 (20.3%) 0.0001

Values are mean£SD (n, minimum, maximum) or n/N (%). AF indicates atrial fibrillation; CHF, congestive heart failure; DOAC, direct oral
anticoagulation; Gl, gastrointestinal; INRs, international normalized ratios; MI, myocardial infarction; OAC, oral anticoagulation; SDD, same-day

discharge; TIA, transient ischemic attack; and TTE, transthoracic echocardiogram.
“For these variables, we performed the t test. For all other variables, we performed the x? test.

tFor these variables, we performed the Fisher exact test.
+Abnormal kidney function as defined in the HAS-BLED risk model, ie, recipient of kidney transplant or chronic dialysis or dialysis within 1

wk prior to admission or serum creatinine >2.6 mg/dL.

Circ Cardiovasc Interv. 2021;14:e009669. DOI: 10.1161/CIRCINTERVENTIONS.120.009669

January 2021

78



Tan et al

Table 2. Procedural Characteristics

Safety of Same-Day Discharge After WATCHMAN

SDD (n=72) Non-SDD (n=118) P value
Atrial rhythm*
Sinus rhythmt 30/72 (41.7%) 35/118 (29.7%) 0.09
AFt 39/72 (54.2%) 70/118 (59.3%) 0.49
Atrial flutter 2/72 (2.8%) 3/118 (2.5%) 1.0
Atrial paced 1/72 (1.4%) 5/118 (4.2%) 0.41
Undocumented 0/72 (0%) 5/118 (4.2%) 0.16
Atrial thrombus detected 0/72 (0%) 1/118 (0.8%) 1.0
No. of devices used 1.0
1 68/72 (94.4%) 111/118 (94.1%)
2 4/72 (5.6%) 7/118 (5.9%)
Full recapture 4/72 (5.6%) 7/118 (5.9%) 1.0
Final device size implanted,t mm 0.78
21 3/72 (4.2%) 9/118 (7.6%)
24 12/72 (16.7%) 24/118 (20.3%)
27 25/72 (34.7%) 41/118 (34.7%)
30 19/72 (26.4%) 27/118 (22.9%)
33 13/72 (18.1%) 17/118 (14.4%)
Peri-device flow 1-56 mmt 5/72 (6.9%) 5/118 (4.2%) 0.42
Peri-device flow >5 mm 0/72 (0%) 0/118 (0%)
Mean procedural time, min¥ 68.8+29.6 79.61£32.7 0.02

Values are meanSD or n/N (%). AF indicates atrial fibrillation; and SDD, same-day discharge.

“Atrial rhythm at the beginning of the procedure.
tFor these variables, we performed the y? test.

$For this variable, we performed the ttest. For all other variables, we performed the Fisher exact test.

Registry LAA Occlusion Registry, our study comprised
an older and sicker patient population with a higher risk
of stroke and bleeding compared with previous trials.>"
Thus, our study findings should be applicable to patients
currently undergoing LAAC in the United States.

Our implantation success rate (96.2%) is comparable
to previous studies (Figure 4).°7915 Qur 7-day proce-
dure/device-related complication rate was 4.3%, lower
than PROTECT-AF (8.7%)° and compared favorably to
the subsequent WATCHMAN studies.®”' (Figure 5). In
our study, 38% of patients had SDD and 62% had non-
SDD. The trend of SDD, comparing the first year and
final year of the study, increased significantly from 0%
to 53.3%, reflecting our center/operator experience in
postprocedural care and improved comfort level for SDD.

A retrospective single-center study (United King-
dom) reported SDD in 66% of patients after LAAC with
acceptable in-hospital adverse event rates."' In that
study, 50.4% of patients had LAAC with the Amplatzer
Cardiac Plug, 41% with the Amulet Occluder, and 2.5%
with WATCHMAN.'" That study did not report the clinical
outcomes during follow-up post-discharge. Moreover, the
patients in that study were discharged on dual antiplatelet
therapy for 4 weeks and a single antiplatelet thereafter
for at least 6 months,'" which is consistent with the cur-
rent European recommendations for patients not suitable
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for OAC."® In North America, patients are typically main-
tained on OAC and aspirin for 45 days and transitioned
to dual antiplatelet therapy for 6 months if the 45-day
TEE shows an absence of peri-device flow >6 mm or
device-related thrombus. This practice is consistent with
the study protocol of previous trials, where warfarin was
used exclusively.®® Direct OACs may be a preferable
alternative to warfarin for short-term anticoagulation.’” In
our study, 77% of patients were discharged on a direct
OAC post-procedure.

Evaluating the primary safety outcome and sec-
ondary outcomes during the periprocedural period is
important as patients are prone to clinical events within
the first 7 days post-procedure.” In EWOLUTION, the
adverse event rate was 7.9% at 30 days, with close to
half of the events (4.1%) occurring by 7 days post-
procedure.” In our study, 53% of patients were not on
OAC at LAAC referral and started OAC postprocedur-
ally, which has the potential to increase bleeding risk.
Although the differences were not statistically signifi-
cant, more patients from the non-SDD group experi-
enced the primary safety outcome, which was mainly
driven by major bleeding requiring transfusion both
during the periprocedural period and at 45 days. This
was likely related to the higher mean HAS-BLED score
in the non-SDD group (2.7 versus 3.0; P=0.04).
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Table 3. Periprocedural and 45-Day Outcomes

Safety of Same-Day Discharge After WATCHMAN

SDD (n=72) Non-SDD (n=118) P value

Primary safety outcome*

Periproceduralt 1/72 (1.4%) 7/118 (5.9%) 0.26

45 d# 2/72 (2.8%) 11/118 (9.3%) 0.14
Ischemic stroke

Periprocedural 0/72 (0%) 1/118 (0.8%) 1.0

45d 0/72 (0%) 1/118 (0.8%) 1.0
Systemic embolism

Periprocedural 0/72 (0%) 0/118 (0%)

45d 0/72 (0%) 0/118 (0%)
Major bleeding requiring transfusion

Periprocedural 1/72 (1.4%) 5/118 (4.29%) 0.41

45d 2/72 (2.8%) 9/118 (7.6%) 0.21
Vascular complications requiring endovascular intervention

Periprocedural 0/72 (0%) 1/118 (0.8%) 1.0

45d 0/72 (0%) 1/118 (0.8%) 1.0
All-cause death

Periprocedural 0/72 (0%) 0/118 (0%)

45d 0/72 (0%) 0/118 (0%)
All-cause readmission

Periprocedural 1/72 (1.4%) 9/118 (7.6%) 0.09

45 d§ 6/72 (8.3%) 16/118 (13.6%) 0.27
DRT on 45-d TEE 0/65 (0%) 0/114 (0%)
Peri-device flow >5 mm on 45-d TEE 0/65 (0%) 1/114 (0.9%) 1.0

Values are n/N (%). DRT indicates device-related thrombus; SDD, same-day discharge; and TEE, transesophageal echo-

cardiogram.

*Primary safety outcome: composite of stroke, systemic embolism, major bleeding requiring transfusion, vascular complica-

tions requiring endovascular intervention, or death.

tPeriprocedural outcome: outcome through 7 d post-procedure.
$Forty-five-d outcome: outcome through 45 d post-procedure.
§For 45-d all-cause readmission, we performed the %2 test. For all other variables, we performed the Fisher exact test.

The average length of stay for LAAC was 4.6 days
in the pre-FDA approval era of WATCHMAN.® Currently,
standard practice post-procedure typically involves
monitoring patients overnight and discharging the fol-
lowing day.’® According to a recent study utilizing the
National Inpatient Sample database, the median length
of stay is 1 day.'® At present, SDD has been used for
other cardiac procedures, including elective percuta-
neous coronary intervention,’® radiofrequency catheter
ablation,’ and patent foramen ovale closure without
increased risk of complications compared with overnight
monitoring.?® With increasing experience, elective LAAC
should be included among these procedures. SDD in
uncomplicated elective LAAC can reduce the length of
stay, thereby improving resource utilization and reducing
overall health care costs. The average cost savings have
been estimated at $2500 per patient??’ which should
translate into better use of hospital resources. Further-
more, SDD may improve patient satisfaction, as shown
in previous literature on elective percutaneous coronary
intervention.??
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Limitations

The main limitation of this study is its observational nature
with several inherent limitations, including risk for selec-
tion bias, confounding bias, and the inability to attribute
causation. However, the inherent selection bias associ-
ated with SDD patients reinforces that the operator and
patient/family are appropriately selecting those who may
be suitable for SDD.

Second, the small sample size may lead to the study
being underpowered to detect a statistically significant
difference in clinical outcomes. However, the complica-
tion rates with the WATCHMAN procedure were relatively
low in recent studies, likely due to increased hospital
and operator experience.5® As such, a study powered to
detect a statistically significant difference in clinical out-
comes between the SDD and non-SDD groups would
require a much larger sample size.

Finally, routine predischarge TTE was not part of
the institutional protocol unless the patient developed
symptoms/hypotension. Predischarge TTE was at the
discretion of the operators. Variability in its use may
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Figure 4. Implant success of our study compared with prior WATCHMAN studies.

CAP indicates Continued Access to PROTECT-AF; CAP2, Continued Access to PREVAIL; EWOLUTION, Evaluating Real-World Clinical
Outcomes in Atrial Fibrillation Patients Receiving the WATCHMAN Left Atrial Appendage Closure Technology; NCDR, National Cardiovascular
Data Registry; PREVAIL, Evaluation of the WATCHMAN LAA Closure Device in Patients With Atrial Fibrillation Versus Long Term Warfarin
Therapy; and PROTECT-AF, WATCHMAN Left Atrial Appendage System for Embolic Protection in Patients With Atrial Fibrillation.
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Figure 5. Seven-day procedure/device-related complications of our study compared with prior WATCHMAN studies.

CAP indicates Continued Access to PROTECT-AF; EWOLUTION, Evaluating Real-World Clinical Outcomes in Atrial Fibrillation Patients
Receiving the WATCHMAN Left Atrial Appendage Closure Technology; PREVAIL, Evaluation of the WATCHMAN LAA Closure Device in
Patients With Atrial Fibrillation Versus Long Term Warfarin Therapy; and PROTECT-AF, WATCHMAN Left Atrial Appendage System for Embolic
Protection in Patients With Atrial Fibrillation.
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not capture all periprocedural device-related complica-
tions (eg, pericardial effusion). However, in our study,
only 2 patients were readmitted through 7 days post-
procedure (1 femoral pseudoaneurysm and 1 peripro-
cedural stroke); none could have been prevented with
a predischarge TTE. In the EWOLUTION trial, of 1019
patients who underwent LAAC, 0.4% (5 of 1019) had
procedure-related pericardial effusion (including 1 car-
diac tamponade) within 24 hours of LAAC.” The risk of
late pericardial effusion within 24 hours of LAAC can-
not be adequately assessed by intraprocedural TEE.
Thus, routine predischarge TTE for all patients may be
warranted in future trials and clinical practice, especially
for patients considered for SDD.

Conclusions

In a selected cohort of patients who underwent success-
ful elective LAAC with the WATCHMAN device without
same-day procedure-related complications, the primary
safety outcome and secondary outcomes were similar in
patients with SDD compared with non-SDD. At 7 and
45 days post-procedure, there were no statistically sig-
nificant differences in stroke, systemic embolism, major
bleeding requiring transfusion, vascular complications
requiring endovascular intervention, death, all-cause
readmission, and significant peri-device flow or device-
related thrombus on 45-day TEE between the two
groups. SDD has the potential to minimize the unnec-
essary use of medical resources and improve patient
satisfaction without compromising patient safety. Due to
the retrospective nature of this study, our findings are
considered hypothesis generating. Prospective trials with
postprocedural randomization of SDD and non-SDD are
warranted to confirm the findings of our study.
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