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Prior studies in patients with noncomplex coronary artery disease have demonstrated the
safety of percutaneous coronary intervention (PCI) in the outpatient setting. We sought to
examine the outcomes of outpatient PCI in patients with unprotected left main coronary
artery disease (LMCAD). In the EXCEL trial, 1905 patients with LMCAD and site-
assessed low or intermediate SYNTAX scores were randomized to PCI with everolimus-
eluting stents versus coronary artery bypass grafting. The primary end point was major
adverse cardiovascular events (MACE; the composite of death, stroke, or myocardial
infarction). In this sub-analysis, outcomes at 30 days and 5 years were analyzed according
to whether PCI was performed in the outpatient versus inpatient setting. Among 948
patients with LMCAD assigned to PCI, 935 patients underwent PCI as their first proce-
dure, including 100 (10.7%) performed in the outpatient setting. Patients who underwent
outpatient compared with inpatient PCI were less likely to have experienced recent myo-
cardial infarction. Distal left main bifurcation disease involvement and SYNTAX scores
were similar between the groups. Comparing outpatient to inpatient PCI, there were no
significant differences in MACE at 30 days (4.0% vs 5.0% respectively, adjusted OR 0.52
95% CI 0.12 to 2.22; p = 0.38) or 5 years (20.6% vs 22.1% respectively, adjusted OR 0.72,
95% CI 0.40 to 1.29; p = 0.27). Similar results were observed in patients with distal left
main bifurcation lesions. In conclusion, in the EXCEL trial, outpatient PCI of patients
with LMCAD was not associated with an excess early or late hazard of MACE. These data
suggest that outpatient PCI may be safely performed in select patients with LMCAD. ©
2020 Elsevier Inc. All rights reserved. (Am J Cardiol 2021;143:21−28)
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Percutaneous coronary intervention (PCI) is performed
in >900,000 patients per year in the United States.1 Given
rising health care costs, recent policy initiatives have
focused on curbing unnecessary spending on these common
and expensive cardiovascular procedures.2,3 The Centers
for Medicare and Medicaid Services has encouraged
physicians to perform PCI in the less-expensive outpatient
setting rather than the more costly inpatient setting through
initiatives such as the Recovery Audit Program and the 2-
midnight rule.3−7 Although this shift toward outpatient PCI
may reduce healthcare expenditures, whether performing
PCI in the outpatient setting is safe in all patients is

http://crossmark.crossref.org/dialog/?doi=10.1016/j.amjcard.2020.12.039&domain=pdf
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uncertain. Prior studies have demonstrated comparable
rates of short-term and long-term mortality and major
adverse cardiac events (MACE) in patients undergoing out-
patient versus inpatient PCI.8−15 However, patients with
high-risk features or complex coronary artery disease have
traditionally been excluded from most of these studies.
Only recently, 1 study by Taxiarchi et al16 noted similar
rates of 30 day mortality in patients with left main coronary
artery disease (LMCAD) that underwent same day hospital
discharge compared with those that required overnight
stays. The EXCEL (Evaluation of Xience Versus Coronary
Artery Bypass Surgery for Effectiveness of Left Main
Revascularization) trial demonstrated that outcomes after
PCI were noninferior to those after surgical coronary artery
bypass grafting (CABG) in selected patients with unpro-
tected LMCAD.16 In the present sub-study from the
EXCEL trial, we examined both 30 day and 5 year out-
comes in patients with LMCAD who underwent outpatient
versus inpatient PCI.
Methods

The EXCEL trial was a prospective, unblinded, random-
ized, multicenter trial that compared PCI with XIENCE
everolimus-eluting stents (Abbott Vascular, Santa Clara,
California) and CABG in patients with LMCAD and site-
assessed low or intermediate SYNTAX (Synergy Between
PCI with Taxus and Cardiac Surgery) scores. The design,
rationale, and primary outcomes of the trial have been pub-
lished previously.17,18 The decision to perform inpatient
versus outpatient PCI was made by each participating oper-
ator for each enrolled patient according to local standard of
care. The EXCEL trial was approved by the institutional
review board or ethics committee at each participating cen-
ter. Major end points were adjudicated by an independent
clinical events committee at the Cardiovascular Research
Foundation (New York, New York).
Figure 1. Patient selection flowchart. CABG = coronary artery bypass gr
The primary end point was MACE, a composite of all-
cause mortality, myocardial infarction (MI), or stroke at
3 years. Major powered secondary end points were the com-
posite rate of all-cause mortality, MI, or stroke at 30 days
and the composite of death, MI, stroke, or unplanned revas-
cularization for ischemia at 3 years. Other secondary end
points included stent thrombosis and bleeding according to
TIMI (Thrombolysis in Myocardial Infarction) criteria. The
present report includes all outcomes through 5 years after
randomization.

For the present analysis patients undergoing outpatient
versus inpatient PCI procedures were compared. The follow-
ing patients were excluded: (1) Those assigned to CABG in
whom PCI was performed; and (2) PCI-assigned patients
treated either with CABG as their initial procedure without
attempted PCI, medical therapy, or staged PCI in which the
first procedure was not left main (LM) intervention.

Categorical variables are denoted by frequencies and per-
centages and were compared using the Chi-square or Fisher
exact test. Continuous variables are reported as means §
standard deviation and were compared with the Student’s t
test. Time-to-event outcomes were estimated by Kaplan-
Meier rates and were compared by the log-rank test. The
association between outpatient and inpatient PCI with out-
comes at 30 days and 5 years were assessed using multivari-
able logistic regression rather than Cox proportional hazards
regression given violation of the proportional hazards
assumption during late follow-up.19 Given the modest num-
ber of 30-day primary end point events, covariates in the 30-
day multivariable models were limited to recent MI (within 7
days), SYNTAX score, LM diameter stenosis, and the pres-
ence of a distal bifurcation lesion. At 5 years, the following
covariates were included in the multivariable models: age,
gender, body mass index, hyperlipidemia, hypertension, cur-
rent, or recent (<1 month) cigarette use, prior cerebrovascu-
lar accident or transient ischemic attack, history of
congestive heart failure, diabetes, recent MI (within 7 days),
afting; LM = left main; PCI = percutaneous coronary intervention.
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SYNTAX score, LM diameter stenosis, and presence of a
distal bifurcation lesion. All angiographic variables were
determined by core laboratory assessment (Cardiovascular
Research Foundation). Sensitivity analyses were performed
in the high-risk subset of patients with distal LM bifurcation
disease. All tests were 2-sided, and p <0.05 was considered
statistically significant. Statistical analyses were performed
using SAS version 9.4 (SAS Institute, Cary, North Carolina).
Results

Among the 1905 patients with LMCAD studied in
EXCEL, 948 were assigned to PCI and 957 to CABG. Among
the 948 PCI-assigned patients, PCI of the LM coronary artery
was the first procedure in 935 (98.6%) patients, comprising
Table 1

Baseline characteristics in patients undergoing outpatient versus inpatient percuta

Variable Outpatient PCI

(n=100)

Age (years) 67.8§8.9

Men 77/100 (77%)

White 87/100 (87%)

Diabetes mellitus 33/100 (33%)

Insulin-treated 6/100 (6%)

Hypertension, medically-treated 80/100 (80%)

Hyperlipidemia, medically-treated 86/100 (86%)

Current smoker 22/100 (22%)

Prior myocardial infarction 20/100 (20%)

Prior PCI 23/99 (23%)

Prior CABG 0/100 (0%)

Congestive heart failure 9/100 (9%)

Prior stroke or transient ischemic attack 5/100 (5%)

Peripheral vascular disease 11/100 (11%)

Chronic obstructive pulmonary disease 4/100 (4%)

History of anemia 9/100 (9%)

Clinical presentation

Recent MI (within 7 days) 5/100 (5%)

STEMI 1/100 (1%)

NSTEMI 4/100 (4%)

Unstable angina pectoris 12/100 (12%)

Stable angina pectoris 68/100 (68%)

Silent myocardial ischemia 15/100 (15%)

Body mass index (kg/m2) 29.0§5.5

Renal insufficiency* 19/99 (19%)

Thrombocytopeniay 5/44 (11%)

ECG performed at baseline 96/100 (96%)

ECG performed at discharge 85/100 (85%)

Normal sinus rhythm on EKG

At baseline 87/92 (95%)

At discharge 77/83 (93%)

CKMB assessed at baseline 91/100 (91%)

CKMB assessed 10-14 hrs post-PCI 83/100 (83%)

CKMB assessed 22-26 hrs post-PCI 82/100 (82%)

CKMB level at baseline (u/L) 2.8§3.2

CKMB level 10-14 hrs post-PCI (u/L) 7.2§11.2

CKMB level 22-26 hrs post-PCI (u/L) 11.0§18.0

Left ventricular ejection fraction (%) 54.6§11.3

Values are n/N (%) or mean§standard deviation.

* Creatinine clearance ≤60 mL/min;
y platelet count <150,000. CABG=coronary artery bypass grafting; CKMB=cr

infarction; NSTEMI=non−ST-segment elevation myocardial infarction; PCI=perc

infarction.
the study population. Among these 935 patients, PCI was per-
formed in the outpatient setting in 100 (10.7%) and in the
inpatient setting in 835 (89.3%) (Figure 1). Baseline character-
istics are shown in Table 1. Compared with patients undergo-
ing LM PCI in the inpatient setting, those undergoing
outpatient PCI were less likely to have presented with unstable
angina, non−ST-segment elevation myocardial infarction, or
a recent MI within the 7 days, but were just as likely to have
had a prior MI. Age, gender, and major co-morbidities were
similar in both groups. The frequencies of assessing ECGs at
discharge and CKMB levels at baseline and 22-26 hours after
PCI were slightly lower in the outpatient group (Table 1).
Patients undergoing inpatient and outpatient PCI also had sim-
ilar core-laboratory assessed anatomic SYNTAX scores and
involvement of the distal left main bifurcation or trifurcation,
neous coronary intervention

Inpatient PCI

(n=835)

p Value

65.8§9.6 0.07

635/835 (76%) 0.83

747/810 (92%) 0.07

249/835 (30%) 0.51

65/835 (8%) 0.52

614/835 (74%) 0.16

575/834 (69%) 0.0004

198/830 (24%) 0.68

145/822 (18%) 0.56

147/834 (18%) 0.17

0/835 (0%) —
57/833 (7%) 0.43

46/834 (6%) 0.83

85/832 (10%) 0.81

60/834 (7%) 0.23

90/831 (11%) 0.57

135/831 (16%) 0.003

12/828 (1%) 1.00

119/828 (14%) 0.004

213/831 (26%) 0.003

427/831 (51%) 0.002

47/831 (6%) 0.0004

28.5§4.9 0.55

141/823 (17.1%) 0.61

32/480 (7%) 0.22

810/835 (97%) 0.26

722/835 (87%) 0.47

673/710 (95%) 0.81

602/640 (94%) 0.64

812/835 (97%) 0.006

743/835 (89%) 0.08

748/835 (90%) 0.02

4.9§8.1 0.22

11.0§16.7 0.05

11.3§16.9 0.43

57.3§9.4 0.02

eatine kinase MB band; ECG=12-lead electrocardiogram; MI=myocardial

utaneous coronary intervention; STEMI=ST-segment elevation myocardial



Table 2

Angiographic and procedural characteristics in patients undergoing outpatient versus inpatient percutaneous coronary intervention

Outpatient PCI

(n=100)

Inpatient PCI

(n=835)

p Value

SYNTAX score (core laboratory) 25.7§8.9 27.1§8.7 0.13

Low (<23) 35/94 (37%) 256/811 (32%) 0.27

Intermediate (23-32) 38/94 (40%) 351/811 (43%) 0.60

High (>32) 21/94 (22%) 204/811 (25%) 0.55

Left main diameter stenosis (%) 61.8§12.3 64.5§12.4 0.04

Left main stenosis location:

Ostial/midshaft lesion 53/95 (56%) 451/815 (55%) 0.96

Distal lesion (bifurcation or trifurcation) 69/95 (73%) 658/815 (81%) 0.06

Distal lesion only 42/95 (44%) 364/815 (45%) 0.87

Left main PCI performed 98/98 (100%) 808/808 (100%) —
Number of PCIs per patient

1 95/100 (95%) 755/827 (91%) 0.20

2 5/100 (5%) 71/827 (9%) 0.22

3 0/100 (0%) 1/827 (0.1%) 1.00

Number of coronary arteries treated

1 54/100 (54%) 381/835 (46%) 0.21

2 33/100 (33%) 322/835 (39%) 0.28

3 11/100 (11%) 113/835 (14%) 0.48

4 2/100 (2%) 19/835 (2%) 1.00

Non-left main lesions treated per subject

Left anterior descending 29/100 (29%) 237/835 (28%) 0.90

Proximal left anterior descending 1/100 (1%) 21/835 (3%) 0.50

Left circumflex 12/100 (12%) 143/835 (17%) 0.19

Right 20/100 (20%) 230/835 (28%) 0.11

Posterior descending 1/100 (1%) 17/835 (2%) 0.71

Total stent length (left main and non-left main) (mm) 45.5§33.4 49.6§36.0 0.22

Arterial access site

Femoral 79/100 (79%) 606/835 (73%) 0.17

Radial 20/100 (20%) 228/835 (27%) 0.12

Brachial 1/100 (1%) 1/835 (0.1%) 0.20

Arterial closure device used 53/99 (54%) 439/835 (53%) 0.86

Intravascular ultrasound used 79/100 (79%) 643/835 (77%) 0.65

Fractional flow reserve used 18/100 (18%) 66/834 (8%) 0.0009

Contrast volume (mL) 230.2§106.8 264.8§128.6 0.02

Hemodynamic support during PCI 5/100 (5%) 47/835 (6%) 0.80

Values are n/N (%) or mean§standard deviation. PCI=percutaneous coronary intervention; SYNTAX=Synergy between Percutaneous Coronary Interven-

tion with Taxus and Cardiac Surgery.
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although the LM diameter stenosis was slightly lower in the
outpatient PCI group (Table 2).

The majority of patients had a single PCI performed and
1 or 2 vessels treated, similar in both groups (Table 2).
Arterial access was most commonly obtained using a trans-
femoral approach in both groups. Fractional flow reserve
was more frequently used in patients undergoing outpatient
compared with inpatient PCI, and total contrast volume uti-
lized was lower in patients undergoing outpatient PCI.
Total stent length, intravascular ultrasound use, utilization
of arterial closure devices, and requirement for hemody-
namic support were similar between the 2 groups. There
were modest differences in medication use between the
groups at discharge and during follow-up (Table 3). Patients
undergoing outpatient PCI were discharged in <24 hours in
86 (86.0%) of cases. The median [interquartile range
(IQR)] length of stay after PCI was 1 (1, 1) days after outpa-
tient PCI and 2 (1, 3) days after inpatient PCI (p <0.0001).

Median [IQR] time to follow-up was 1825 days [1806,
1825] and 1825 days [1807, 1825] in the outpatient and
inpatient groups respectively (p = 0.13). At 30 days,
patients who underwent outpatient compared with inpa-
tient PCI experienced similar rates of the composite out-
come of death, MI, or stroke (4.0% vs 5.0% respectively,
adjusted odds ratio [OR] 0.52, 95% confidence interval
[CI] 0.12 to 2.22, p = 0.38) (Table 4 and Figure 2, left
panel). There were also no significant differences in the
patients rates of death, MI or stroke, or the rates of
unplanned ischemia-driven revascularization, stent
thrombosis, or TIMI major and/or minor bleeding
(Table 4). At 5 years, there was no significant difference
in the composite outcome of death, MI, or stroke between
patients undergoing outpatient versus inpatient PCI
(20.6% vs 22.1% respectively, adjusted OR 0.72, 95% CI
0.40 to 1.29, p = 0.27) (Table 5 and Figure 2, right
panel). Nor were there differences in the rates of all-
cause mortality or other end points between the 2 groups
(Table 5). These results were consistent in patients under-
going PCI of distal LM bifurcation lesions (Supplemen-
tary Tables 1 and 2).

www.ajconline.org


Table 3

Medical therapy after outpatient versus inpatient percutaneous coronary

intervention

Medications Outpatient PCI

(n=100)

Inpatient PCI

(n=835)

p Value

At discharge

Warfarin 3/100 (3%) 8/831 (1%) 0.10

NOAC 0/100 (0%) 1/831 (0.1%) 1.00

Aspirin 97/98 (99%) 825/830 (99%) 0.49

ADP antagonist 98/100 (98%) 816/831 (98%) 0.70

Statins 92/100 (92%) 806/831 (97%) 0.02

Beta-blockers 76/100 (76%) 699/831 (84%) 0.04

Calcium channel blockers 4/100 (4%) 51/831 (6%) 0.39

ACEI/ARBs 48/100 (48%) 480/831 (58%) 0.06

Nitrates 5/100 (5%) 24/831 (3%) 0.23

At 30 days

Warfarin 3/100 (3%) 13/817 (2%) 0.40

NOAC 0/100 (0%) 0/817 (0%) —
Aspirin 96/98 (98%) 814/824 (99%) 0.37

ADP antagonist 98/100 (98%) 813/825 (99%) 0.66

Statins 92/100 (92%) 802/825 (97%) 0.01

Beta-blockers 76/100 (76%) 702/823 (85%) 0.02

Calcium channel blockers 5/100 (5%) 60/817 (7%) 0.39

ACEI/ARBs 48/100 (48%) 493/818 (60%) 0.02

Nitrates 7/100 (7%) 40/817 (5%) 0.37

At 5 years

Warfarin 5/78 (6%) 27/667 (4%) 0.37

NOAC 0/78 (0%) 7/666 (1%) 1.00

Aspirin 72/78 (92%) 640/688 (93%) 0.82

ADP antagonist 55/79 (70%) 422/689 (61%) 0.15

Statins 74/79 (94%) 671/685 (98%) 0.04

Beta-blockers 62/79 (79%) 600/684 (88%) 0.02

Calcium channel blockers 19/78 (24%) 117/669 (18%) 0.14

ACEI/ARBs 39/78 (50%) 468/681 (69%) 0.0009

Nitrates 14/78 (18%) 67/670 (10%) 0.03

Values are n/N (%). ACEI=angiotensin-converting enzyme inhibitor;

ADP=adenosine diphosphate; ARB=angiotensin II receptor blocker;

NOAC=non-vitamin K antagonist oral anticoagulants; PCI=percutaneous

coronary intervention.
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Discussion

The major findings from this substudy from the EXCEL
trial are that among patients with LMCAD and site-assessed
low or intermediate SYNTAX scores: (1) at 30 days there
were no significant differences in death, MI, or stroke or
Table 4

Thirty-day risks of the primary and secondary outcomes after outpatient versus inp

Outpatient PCI

(n=100)

Inpatient PCI

(n=835)

Death, MI, or stroke 4% (4) 5% (42)

Death, MI, stroke, or unplanned IDR 4% (4) 5% (42)

All-cause death 0% (0) 1% (9)

Cardiac 0% (0) 1% (9)

Non-cardiac 0% (0) 0% (0)

MI 4% (4) 4% (33)

Stroke 0% (0) 0.7% (6)

Unplanned IDR 1% (1) 0.6% (5)

Stent thrombosis 0% (0) 0.7% (6)

TIMI major or minor bleeding 4% (4) 3% (28)

Values are Kaplan-Meier estimated event rates, % (n). IDR=ischemia-driven re

ous coronary intervention; TIMI=Thrombolysis in Myocardial Infarction.
other adverse outcomes whether LM-PCI was performed in
the outpatient or inpatient setting; (2) at 5 years there
remained no significant differences in death, MI, or stroke,
as well as other outcomes after performance of PCI in the
outpatient or inpatient setting; and (3) the 30-day and 5-
year primary and secondary end points between the 2
groups were also similar in patients undergoing PCI of dis-
tal LM bifurcation lesions. Given the high costs of inpatient
PCI and the shift of many procedures to the outpatient set-
ting, these findings are meaningful and timely.6,7,20

Our findings are consistent with those from Taxiarchi
et al16 No significant differences were noted in the primary
composite end point of death, MI, or stroke after outpatient
versus inpatient LM PCI at 30 days. We additionally extend
these findings to the long term. No significant differences
were noted in the primary composite end point of death, MI,
or stroke after outpatient versus inpatient LM PCI at 5 years.
Although recent MI and clinical presentation with unstable
angina or non−ST-segment elevation myocardial infarction
were more frequent in the inpatient cohort, other co-morbid-
ities and angiographic complexity were similar between the 2
groups. Post-procedural clinical outcomes, both at 30 days
and 5 years, were not significantly different between outpa-
tient and inpatient PCI after adjustment for these and other
baseline characteristics which slightly varied. Importantly,
distal LM bifurcation involvement, which can be technically
challenging to treat,21,22 was equally distributed between the
groups (approximately 80% of patients) and was not a risk
factor for adverse outcomes after outpatient LM-PCI.

The occurrence of secondary outcomes, including TIMI
major or minor bleeding, was also similar between the 2
groups at 30 days and 5 years, and may be attributed to
improvements in pharmacologic and after-procedural
patient care. Despite the fact that femoral arterial access
was more common than radial access in EXCEL, the shift
away from bleeding-prone glycoprotein IIb and/or IIIa
inhibitors have notably decreased after-procedural hemor-
rhagic complications.23 Moreover, arterial closure devices,
used in approximately half of patients in EXCEL, have
been associated with lower after-procedural bleeding,
hematoma formation, and ultimately hospital stay.24 The
contemporary transition to greater use of radial access
would be likely to further decrease bleeding and vascular
complications after outpatient LM PCI.25
atient percutaneous coronary intervention

Unadjusted OR

(95% CI)

punadjusted Adjusted OR

(95% CI)

padjusted

0.79 (0.28-2.24) 0.65 0.52 (0.12-2.22) 0.38

0.79 (0.28-2.24) 0.65 0.52 (0.12-2.22) 0.38

— — — —
— — — —
— — — —

1.01 (0.35-2.92) 0.98 — —
— — — —

1.68 (0.19-14.50) 0.64 — —
— — — —

1.20 (0.41-3.50) 0.74 — —
vascularization; MI=myocardial infarction; OR=odds ratio; PCI=percutane-



Figure 2. Kaplan-Meier survival curves for the composite outcome of death, myocardial infarction, or stroke in patients undergoing outpatient versus inpa-

tient percutaneous coronary intervention at 5 years. CI = confidence interval; HR = hazard ratio; MI = myocardial infarction.

Table 5

Five-year risk of the primary and secondary outcomes after outpatient versus inpatient percutaneous coronary intervention

Outpatient PCI

(n = 100)

Inpatient PCI

(n = 835)

Unadjusted OR

(95% CI)

punadjusted Adjusted OR

(95% CI)

padjusted

Death, MI, or stroke 21% (20) 22% (181) 0.91 (0.54-1.54) 0.74 0.72 (0.40-1.29) 0.27

Death, MI, stroke, or unplanned IDR 31% (30) 32% (258) 0.97 (0.61-1.53) 0.90 0.83 (0.50-1.38) 0.47

All-cause death 13% (12) 13% (105) 0.96 (0.51-1.82) 0.91 0.78 (0.38-1.59) 0.50

Cardiac 5% (5) 7% (56) 0.74 (0.29-1.90) 0.53 — —
Non-cardiac 8% (7) 6% (49) 1.23 (0.54-2.79) 0.63 — —

MI 12% (11) 11% (84) 1.12 (0.58-2.19) 0.73 — —
Stroke 1% (1) 3% (25) 0.33 (0.04-2.48) 0.28 — —
Unplanned IDR 17% (16) 17% (134) 1.01 (0.57-1.79) 0.97 — —
Stent thrombosis 1% (1) 2% (15) 0.56 (0.07-4.29) 0.58 — —
TIMI major or minor bleeding 7% (7) 6% (46) 1.31 (0.57-3.00) 0.52 — —

Values are Kaplan-Meier estimated event rates, % (n). IDR=ischemia-driven revascularization; MI=myocardial infarction; OR=odds ratio; PCI=percutane-

ous coronary intervention; TIMI=Thrombolysis in Myocardial Infarction.
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It is important to emphasize that most patients in
EXCEL underwent inpatient LM PCI. Thus, the favorable
outcomes after outpatient LM PCI may be attributable to
the selected nature of this cohort, that is, patients with visu-
ally-assessed low to intermediate SYNTAX scores and with
co-morbidities as reflected in the characteristics of the
patients enrolled. These outcomes also reflect the experi-
ence level of the operators in EXCEL, including their use
of intracoronary imaging in most cases to guide LM inter-
vention. Furthermore, fluoropolymer-coated everolimus-
eluting stents, the primary stent type utilized in the EXCEL
trial, have been associated with low rates of stent thrombo-
sis, which may have contributed to the safety of outpatient
LM PCI in our study; in this regard the low rates of stent
thrombosis in both inpatient and outpatient groups at 5-year
follow-up are notable.17,26,27 Strict adherence to dual anti-
platelet therapy with aspirin and an adenosine diphosphate
antagonist, which have been shown to decrease peri-proce-
dural and 30-day stent thrombosis and MI, is another likely
contributor to the similar outcomes observed in both
groups.28 In addition, the high rates of LM stent implanta-
tion with intravascular ultrasound imaging guidance in
EXCEL has previously been associated with lower in-hos-
pital and long-term mortality and likely contributed to a
low rate of peri-procedural complications in the outpatient
group.29,30

This study has some limitations. First, this study was a
post hoc analysis and the performance of outpatient versus
inpatient PCI was not randomized. Second, although multi-
variable analysis was used to account for discrepancies in
baseline characteristics between the 2 studied patient
groups, unmeasured confounders cannot be excluded, and
the present results should be considered hypothesis generat-
ing. Third, a detailed assessment as to the experience level
of each operator with LM-PCI is not available, although all
investigators were qualified by the sponsor as routinely per-
forming such interventions prior to study participation;
whether less experienced operators than those participating
in the EXCEL trial could have achieved these results is
unknown. Finally, the results should not be extended to
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patients not studied in EXCEL, including those with visu-
ally-assessed high SYNTAX score and those with heart fail-
ure and severely reduced left ventricular ejection fractions
requiring mechanical circulatory support.

In conclusion, in the EXCEL trial, there were no signifi-
cant differences with regards to MACE, mortality or other
early or late adverse outcomes in selected patients with
LMCAD who underwent outpatient compared with inpa-
tient PCI. LM-PCI was also safe in patients with technically
challenging disease, including distal LM bifurcation
lesions. Given the nationwide imperative for implementing
value-based care, the findings of this study are meaningful
and suggest that outpatient PCI may be a reasonable alter-
native to inpatient PCI in patients with LMCAD and visu-
ally-assessed low to intermediate SYNTAX scores, when
performed by experienced operators. Additional prospec-
tive studies are warranted to confirm these findings.
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