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Left atrial appendage occlusion vs oral anticoagulants
in AF and coronary stenting. The DESAFIO registry
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ABSTRACT

Introduction and objectives: The treatment of patients with non-valvular atrial fibrillation (NVAF) who need coronary stenting is
challenging. The objective of the study was to determine whether left atrial appendage occlusion (LAAO) could be a feasible option
and benefit these patients. To this end, we studied the impact of LAAO plus antiplatelet drugs vs oral anticoagulants (OAC) (including
direct OAC) plus antiplatelet drugs in these patients’ long-term outcomes.

Methods: The results of 207 consecutive patients with NVAF who underwent coronary stenting were analyzed. A total of 146
patients were treated with OAC (75 with acenocoumarol, 71 with direct OAC) while 61 underwent LAAO. The median follow-up
was 35 months. Patients also received antiplatelet therapy as prescribed by their cardiologist. The study received the proper ethical
oversight.

Results: Age (mean 75.7 years), and the past medical history of stroke were similar in both groups. However, the LAAO group
had more unfavorable characteristics (history of coronary artery disease [CHA,DS,-VASc], and significant bleeding [BARC > 2]
and HAS-BLED). The occurrence of major adverse events (death, stroke/transient ischemic events, major bleeding) and major
cardiovascular events (cardiac death, stroke/transient ischemic attack, and myocardial infarction) were significantly higher in
the OAC group compared to the LAAO group: 19.75% vs 9.06% (HR, 2.18; P = .008) and 6.37% vs 1.91% (HR, 3.34; P = .037),
respectively.

Conclusions: In patients with NVAF undergoing coronary stenting, LAAO plus antiplatelet therapy produced better long-term
outcomes compared to treatment with OAC plus antiplatelet therapy despite the unfavorable baseline characteristics of the LAAO
group.
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Cierre de la orejuela izquierda frente a anticoagulantes orales en FA
e implante de stents coronarios. Registro DESAFIO

RESUMEN

Introduccion y objetivos: El tratamiento de los pacientes con fibrilacién auricular no valvular (FANV) que requieren implante de
stents coronarios es un desafio. El objetivo del estudio fue investigar si el cierre de la orejuela izquierda (COI) podria ser una opcién
posible y beneficiosa para estos pacientes. Para ello, se analiza el impacto del COI mas tratamiento antiagregante plaquetario (AP)
en comparacién con la combinacién de anticoagulantes orales (ACO), incluidos los ACO directos, y tratamiento AP en los resultados
a largo plazo de estos pacientes

Meétodos: Se analizaron los resultados de 207 pacientes con FANV sometidos consecutivamente a implante de stents coronarios.
Recibieron ACO 146 pacientes (74 acenocumarol, 71 ACO de accion directa) y en 61 se realizo COI. La mediana de seguimiento
fue de 35 meses. Los pacientes también recibieron tratamiento AP por prescripcién de su cardidlogo. El estudio recibié la debida
supervision ética.

Resultados: La edad (media: 75,7 afios) y el antecedente de accidente vascular cerebral fueron similares en ambos grupos, aunque el
grupo de COI presentd mds caracteristicas desfavorables (antecedente de enfermedad de las arterias coronarias [CHA,DS,-VASc],
antecedente de hemorragias significativas [BARC > 2] y HAS-BLED). La aparicion de acontecimientos adversos graves (muerte, accidente
vascular cerebral, accidente isquémico transitorio, hemorragia grave) y cardiovasculares graves (muerte de causa cardiaca, acciden-
te vascular cerebral, accidente isquémico transitorio, infarto de miocardio) fue significativamente mayor en el grupo de ACO que en
el de COI: 19,75 frente a 9,06% (HR = 2,18; p = 0,008) y 6,37 frente a 1,91% (HR = 3,34; p = 0,037), respectivamente.
Conclusiones: La combinaciéon de COI y tratamiento AP en pacientes con FANV conlleva mejor pronéstico clinico a largo plazo
que el tratamiento con ACO y terapia AP, a pesar de las caracteristicas basales desfavorables del grupo de COI.

Palabras clave: Stent. Orejuela. Fibrilacion auricular. Anticoagulantes.

Abbreviations

AP: antiplatelet drugs; LAAO: left atrial appendage occlusion; NVAF: non-valvular atrial fibrillation; OAC: oral anticoagulants;

PCI: percutaneous coronary intervention; TIA: transient ischemic attack.

INTRODUCTION

Patients with atrial fibrillation (AF) who undergo percutaneous
coronary intervention (PCI) with coronary stenting are a subset in
whom antithrombotic treatment is particularly complex. In this
challenging scenario, anticoagulant therapy is the treatment of
choice for stroke prevention while dual antiplatelet therapy (DAPT)
is the treatment of choice for preventing stent thrombosis and
future coronary events. Combining both drug types, however,
increases the risk of bleeding.!

This problem will only rise in prominence since the rate of AF and
coronary artery disease increases with age and elderly patient
populations continue to grow.?

The rate of coronary artery disease in patients with non-valvular
atrial fibrillation (NVAF) is as high as 30%. As a matter of fact,
nearly 20% of the patients undergo coronary revascularization,
especially PCIL.°® Furthermore, approximately 6% to 8% of the
patients admitted due to acute coronary syndrome (ACS) have AF.*
The higher mortality rates seen in these patients (between 2- and
3-fold at 5 years) may also be related, among other factors, to the
need for combined anticoagulant and antiplatelet (AP) drug thera-
pies and the high rate of associated bleeding events.® In fact, the
effect post-discharge bleeding has on all-cause mortality at 2 years
has been associated with higher crude all-cause mortality rates
(13.0% vs 3.2%; P < .0001; hazard ratio [HR], 5.03; P < .0001) with
an effect size greater than that of myocardial infarction after
discharge (HR, 1.92; P < .009).°

Left atrial appendage occlusion (LAAO) has been shown to reduce
bleeding compared to oral anticoagulants (OAC) in patients with a
high risk of bleeding.”® This strategy may also allow patients to

continue DAPT possibly reducing ischemic events with fewer
bleeding events compared to the anticoagulant-AP therapy combo.

Our objective was to determine whether LAAO could be a feasible
option and benefit these patients. To this end, we studied the
impact of LAAO plus AP versus OAC (including direct OAC
[DOAC]) plus AP in these patients’ long-term outcomes regarding
mortality prevention, ischemic and hemorrhagic events (figure 1).

METHODS

This was a multicenter, observational study of 2 historical cohorts of
patients. Back in 2021, 11 Spanish centers were asked to participate
in a registry of patients who had received LAAO with an indication
for OAC withdrawal in the presence of a high risk of bleeding when
this indication coexisted with that of DAPT following intracoronary
stenting. Inclusion went on through March 2021. Patients treated with
LAAO were compared to a consecutive series of patients with an
indication for anticoagulation, treated with intracoronary stenting,
without LAAO, collected from March 2014 through March 2021, a
period that was partially coincidental with the inclusion period of
patients with LAAO. Procedural data were obtained from the hospital
registries and cath labs of participant centers.

The use of antithrombotic treatment and the indication for LAAO
were left to the treating cardiologist's criterion. In all patients,
closure device implantation was indicated for the primary preven-
tion of thrombotic and hemorrhagic events. Exclusion criteria were
a) formal contraindication to anticoagulant therapy; b/ patient with
previous percutaneous atrial appendage closure outside the PCI
time frame specified in the study; ¢/ LAAO indicated due to signif-
icant bleeding or thromboembolic event after initiation of post-PCI
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Figure 1. Central illustration. AMI, acute myocardial infarction; Cl, confidence interval, DES, drug-eluting stent; HR, hazard ratio; LAAO, left atrial appendage
occlusion; MACE, major adverse cardiovascular events; MAE, major adverse events; NVAF, non-ventricular atrial fibrillation; OAC, oral anticoagulants; TIA,

transient ischemic attack.

antithrombotic therapy; dJ refusal to be included in the study or
sign the written informed consent; e) impossibility to obtain the
clinical follow-up. It is important to clarify that, being a real-life
study as it was, patients with previous bleeding were included, but
that, at the time, their cardiologists did not consider requesting a
LAAO and thus, when the PCI was performed, they had the option
of being assessed for LAAO. However, if a patient underwent
LAAO before or after PCI due to bleeding, they were not considered
study eligible.

Patients in the medical treatment group were all included consec-
utively at the coordination center to ensure data quality, as they
were the largest group and could pose a greater challenge regarding
follow-up. The presence of digitized medical records at regional
level in the coordination center, and the thoroughness of follow-up
ensured high-quality data collection for these patients.

Percutaneous coronary intervention and left atrial appendage
closure

The indication for LAAO was established by the treating clinician
after coronary anatomy was determined. LAAO was performed

during the peri-PCI period (before, at the time of or within a
6-month time frame after PCI). The implantation technique, type
of device, and post-implantation antithrombotic treatment were
selected and left to the operator's criterion. As an indication IIb,
the inclusion of these patients was limited and generally followed
a strategy of avoiding the withdrawal of antiplatelet therapy and/
or fear of bleeding with antithrombotic combination. They were
consecutive but several months could pass between one and the
other due to these circumstances.

Follow-up and outcome definitions

All patients were clinically followed after PCI, even in the arm in
which the LAAO is subsequently performed. At follow-up, the
appearance of the following events was prospectively collected:
death, hemorrhage, stroke or transient ischemic attack, and acute
myocardial infarction (AMI). Composite endpoints were defined as
major adverse events (defined as the primary endpoint) including
death, major bleeding or stroke/transient ischemic attack, and major
adverse cardiovascular events including cardiac death, stroke/tran-
sient ischemic attack, and AMI. Hemorrhages were classified
according to the Bleeding Academic Research Consortium (BARC)
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Figure 2. Study flowchart. AMI, acute myocardial infarction; ASA, acetylsalicylic acid; DOAC, direct oral anticoagulants; MACE, major adverse cardiovascular
events; MAE, major adverse events; NVAF, non-valvular atrial fibrillation; OAC, oral anticoagulants; p, patients; PCl, percutaneous coronary intervention; TIA,

transient ischemic attack.

guidelines.!” Only BARC > 2 hemorrhages classified as relevant,
and BARC > 3 hemorrhages as major (fatal bleeding, and/or symp-
tomatic bleeding in a critical area or organ such as intracranial,
intraspinal, intraocular, retroperitoneal, intra-articular, pericardial
or intramuscular with compartment syndrome, and/or bleeding
causing hemoglobin levels drop > 2 g/L [1.24 mmol/L] or requiring
transfusion of > 2 units of whole blood or red cells) were recorded.

There was no loss in the LAAO group while only 5 patients from
the medical treatment group (3.4%) were lost (without known
event) before the study completion date.

Statistical methods

Continuous variables were expressed as mean = SD or median
(25%-75% percentiles) depending on data distribution. The categor-
ical ones were compared using chi-square or Fisher's exact test
while numerical variables were analyzed using the Student t test
or the Mann-Whitney U test. The observed adjusted incidence rate
regarding the density of events (number of events at follow-up
divided by the sum of person-time of the at-risk population) are
expressed as 100 patient-years. Event-free survival was analyzed
using the Kaplan-Meier and Cox methods. All data were analyzed
using the SPSS V.22.0 statistical software package.

Ethical aspects

The DESAFIO (DES implantation in patients with atrial fibrillation
followed by LAA occlusion device) study protocol was approved by
the independent ethics committees of the participant hospitals, and
all patients gave their written informed consent to participate in
this study. All procedures comply with the Declaration of Helsinki.
The authors’ center approved the data analysis. Registration was
not deemed necessary since this is an observational study.

RESULTS

Overall, 146 patients received conventional antithrombotic treat-
ment with OAC (75 with the vitamin K antagonist [VKA] acenocou-
marol, and 71 with DOAC) while 61 patients underwent LAAO.
The median follow-up after PCI was 35 months (figure 2).

The characteristics of both groups are shown on table 1, and
classified according to their possible impact on ischemic-thrombotic
or hemorrhagic events.

There were no significant differences in variables such as age
(mean, 75.5 years), high blood pressure, diabetes, sex, permanent
or paroxysmal AF or past medical history of stroke or thromboem-
bolism between the 2 groups. There were, however, more unfavor-
able characteristics in the LAAO group with significant differences
being reported in the past medical history of coronary disease
(43.2% vs 75.4%; P < .001), CHA,DS,-VASc (4.07 + 1.70 vs 4.56
1.53; P = .033), relevant bleeding (BARC > 2) (8.9% vs 49.2%);
P < .001), high bleeding risk (defined as previous bleeding or
HAS-BLED = 3) (19.9% vs 62.3%; P < .001), and HAS-BLED score
(1.63 £ 1.09 vs 2.49 £+ 1.18; P < .001) between the OAC and the
LAAO group, respectively. As shown on table 1, 36% of the patients
from the LAAO group had GI bleeding vs 6.8% of the patients from
the medical treatment group.

Table 2 shows the PCl-related characteristics of both groups, and
table 3 the different bleeding types and their classification. A total
of 41% of the patients from the COI group showed GI bleeding
compared to 6.8% of the patients from the group on medical
therapy as shown on table 3.

In the intervention group, this was the timeline association between
LAAO and PCI: in 4 (6.6%) patients, LAAO was performed a
median of 35 days before PCI; in 4 (6.6%), during the same proce-
dure, while in 53 patients (86.9%), it was performed a median of
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Table 1. Baseline characteristics
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MT (N = 146) Acenocoumarol (N = 75) DOAC (N =T71) LAAO (N =61) P? P"
Age 75.7+88 75.1+£838 76.4 + 8.8 75.8 £ 8.9 .947 .664
Age > 75 years 88 (60.3) 41 (54.7) 47 (66.2) 36 (59.0) .866 .359
Age, 65-74 years 36 (24.7) 23 (30.7) 13 (18.3) 17 (21.9) .629 .206
Female sex 41 (28.1) 22 (29.3) 19 (26.8) 14 (23.0) 446 .703
Thrombotic characteristics
Paroxysmal AF 79 (54.1) 38 (50.7) 41 (51.7) 27 (44.3) .196 .301
Permanent AF 66 (45.5) 37 (49.3) 30 (42.9) 34 (55.7) .180 .249
Chronic heart failure 28 (19.2) 15 (20.0) 13 (18.3) 18 (29.5) 103 .257
High blood pressure 121 (82.9) 65 (86.7) 56 (78.9) 55 (90.2) .180 AN
DM 71 (48.6) 33 (44.0) 38 (53.5) 24 (39.3) 222 .243
History of stroke/TIA/TE 27 (18.5) 11 (14.7) 16 (22.5) 15 (24.6) .320 .303
History of stroke/TIA 24 (16.4) 9(12.0) 15 (21.1) 15 (24.6) 172 145
Previous CAD 63 (43.2) 36 (48.0) 27 (38.0) 46 (75.4) <.001 <.001
Previous AMI 25 (17.1) 12 (16.0) 13 (18.3) 24 (39.3) .001 .003
Previous PCI 45 (30.8) 27 (36.0) 18 (25.4) 42 (68.9) <.001 <.001
Previous APE 14 (9.6) 5(6.7) 9(12.7) 14 (23.0) .010 021
Previous APE/AMI/revasc 59 (40.4) 32 (42.7) 27 (38.0) 48 (78.7) <.001 <.001
CHADS, 248 +1.31 235+ 1.24 262 +1.39 2.67 +1.34 .340 .292
CHADS-VASc 407 £1.70 3.92+1.68 411+1.75 456 + 1.53 .033 .082
Bleeding characteristics
BP > 160 mmHg 14 (9.6) 8(10.7) 6 (8.5) 10 (16.4) .163 .347
Liver or kidney failure 38 (26.0) 23 (30.7) 15 (21.1) 22 (36.1) 147 .156
Dialysis 4(2.7%) 4(5.3) 0 7(11.5) 017 014
Previous stroke/TIA 24 (16.4) 9(12.0) 15 (21.1) 15 (24.6) 172 145
Previous bleeding 13 (8.9) 9(12.0) 4 (5.6) 30 (49.2) <.001 <.001
High bleeding risk 29 (19.9) 19 (25.3) 10 (14.1) 37 (60.7) <.001 <.001
Labile INR 10 (6.8) 8(10.7) 2(2.8) 6(9.8) 463 .158
Age > 65 124 (84.9) 64 (85.3) 60 (84.5) 53 (86.9) 716 .927
Anti-inflammatory drugs 9(6.2) 5(6.7) 4 (5.6) 11 (18.0) .008 .030
Alcohol/drug abuse 5(3.4) 2(2.7) 3(4.2) 2(3.3) .999 .872
HAS-BLED 1.63 £ 1.09 172 £1.24 1.54 £ 0.91 249+£1.18 <.001 <.001

Data from the groups in brackets are expressed as percentages. AF, atrial fibrillation; AMI, acute myocardial infarction; APE, acute pulmonary edema; BP, blood pressure; CAD,
coronary artery disease; DM, diabetes mellitus; DOAC, direct oral anticoagulants; INR, international normalized ratio; LAAO, left atrial appendage. occlusion; MT, medical treatment;
PCI, percutaneous coronary intervention; revasc, revascularization; TE, thromboembolism; TIA, transient ischemic attack.

aLAAQ vs MT.
L AAO vs acenocoumarol vs DOAC.

75 days after the PCI. The Amplatzer Amulet (Abbott, United
States), WATCHMAN (Boston Scientific, United States), and
LAmbre (Lifetech Scientific, China) devices were used in 50 (82%),
9 (14.8%), and 2 (3.2%) patients, respectively.

Regarding the antithrombotic regimen used between the PCI and
LAAO, 30 patients received triple antiplatelet therapy while 23
received DAPT. After LAAO, most remained on DAPT (table 4).

Clinical outcomes

The rates of major adverse events and major adverse cardiovascular
events were significantly higher in the OAC group: 19.75% vs
9.06% (HR, 2.18; P=.008) and 6.37% vs 1.91% (HR, 3.34; P = .037)
(table 5, figure 3A), respectively. The median follow-up was 29.6
and 23.3 months for the medical and LAAO groups, respectively
(table 6).
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Table 2. Percutaneous coronary intervention: indications and type

MT (N = 146) Acenocoumarol (N = 75) DOAC (N =71) LAAO (N =61) [ P?

PCl indication

Stable angina 15 (10.3) 6 (8.0) 9(12.7) 12 (19.7) .067 132

NSTEACS 94 (64.4) 55 (73.3) 39 (54.9) 43 (70.5) .397 044

STEACS 37 (25.3) 14 (18.7) 23 (32.4) 6(9.8) .012 .005
Number of diseased vessels 1.76 £ 0.77 1.71+£071 1.82 +0.83 2.02 £+ 1.06 091 116
Number of vessels treated 1.32 +£0.52 1.36 £ 0.56 1.27 £0.48 1.30 £ 0.53 782 575
Number of lesions treated 1.50 £ 0.78 1.45 £0.72 1.55 +0.83 1.48 £0.77 835 136
Number of stents 1.71 £0.96 1.64 £0.78 175+ 1.10 1.69 + 1.04 .984 .827
PCI on LMCA 11 (7.5) 7(9.3) 4 (5.6) 6(9.8) 582 617
PCI on proximal LAD 37 (25.3) 15 (20.0) 23 (31.0) 19 (31.1) 391 227
PCI on bifurcation 3(2.1) 2(2.7) 1(1.4) 2(33) 601 172
PCI due to restenosis/stent thrombosis 3(2.1) 1(1.3) 2(2.8) 1(1.6) 1 793
PCI due to overlapping stents 20 (13.7) 2(2.7) 18 (25.4) 8(13.1) 91 <.001
PCI due to recurrent AMI 2(1.4) 1(1.3) 1(1.4) 6(9.8) .009 .016

Data from the groups in brackets are expressed as percentages. AMI, acute myocardial infarction; DES, drug-eluting stent; LAD, left anterior descending coronary artery; DOAC,
direct oral anticoagulants; LAAQ, left atrial appendage occlusion; LMCA, left main coronary artery;, MT, medical treatment; NSTEACS, non-ST-segment elevation acute coronary
syndrome; STEACS, ST-segment elevation acute coronary syndrome; PCI, percutaneous coronary intervention.

aLAAQ vs MT.

L AAO vs Acenocoumarol vs DOAC.

Table 3. Past medical history of bleeding prior to percutaneous coronary intervention in each group

MT (N = 146) Acenocoumarol (N = 75) DOAC (N =71) LAAO (N = 61) [ P"

Characteristics

Need for transfusion 5(3.4) 4(5.3) 1(1.4) 13 (21.3) <.001 <.001

Need for admission 6 (4.1) 5(6.7) 1(1.4) 23 (37.7) <.001 <.001

Hb drop by 3-5 g/dL 4(27) 3(4.0) 1(1.4) 11(18.0) <.001 <.001

Hb drop > 5 g/dL 0 0 0 5(8.2) .002 .002
BARC score

Type 2 9(6.2) 4(5.3) 3(4.2) 8 (13.1) .097 <.001

Type 3a 5(3.4) 5(6.7) 1(1.4) 10 (16.4) .002 <.001

Type 3b 0 0 0 6(9.8) .002 <.001

Type 3c 0 0 0 6(9.8) .001 .004
Type of bleeding

Intracranial 0 0 0 6(9.8) .001 .001

Gl 10 (6.8) 8(10.7) 2(28) 25 (41.0) <.001 <.001

Other 3(2.1) 1(1.3) 2(28) 2(3.3) .267 463

Data from the groups in brackets are expressed as percentages. BARC, Bleeding Academic Research Consortium guidelines; DES, drug-eluting stent; DOAC, direct oral anticoag-
ulants; Gl, gastrointestinal; Hb, hemoglobin; LAAO, left atrial appendage occlusion; MT, medical treatment; PCI, percutaneous coronary intervention.

2LAAQ vs MT.

L AAO vs acenocoumarol vs DOAC.
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Table 4. Antiplatelet therapy after percutaneous coronary intervention or left atrial appendage closure

Acenocoumarol (N = 75) DOAC (N =71) LAAO (N = 61) P
ASA 70 (93.3) 41 (57.7) 56 (91.8) <.001
ASA > 1 month 39 (57.1) 15 (29.7) 31(50.8) <.001
Clopidogrel 75 (100) 67 (94.4) 57 (93.4) .091
Clopidogrel > 6 months 41 (57.7) 61(92.4) 28 (57.1) <.001
Ticagrelor 0 4 (5.6) 1(1.6) 077
DOAC 0 71 (100) 3(49) -
1 month-triple antiplatelet therapy 39 (57.1) 15 (29.7) 0 <.001
6 month-triple antiplatelet therapy 3(4) 5(7) 0 <.001
DT > 6 months 54 (72) 65 (91.5) 1(1.6) < 0.001

Data from the groups in brackets are expressed as percentages. ASA, acetylsalicylic acid; DOAC, direct oral anticoagulants; DT, double therapy (anticoagulation + antiplatelet);

LAADO, left atrial appendage occlusion.

Table 5. Major adverse events and major adverse cardiovascular events at follow-up

MT (N = 146; Acenocoumarol DOAC (N =71; LAAO (N = 61; HR (95%ClI) P P>

449 p-y) (N = 75; 277 p-y) 175 p-y) 158 p-y)
Overall death 49 (10.84) 35 (12.68) 14 (7.99) 11 (6.95) 1.56 (0.81-3.01) 184 .081
Cardiac death 4(0.89) 2(0.72) 2(1.14) 1(0.63) 1.41 (0.17-14.05) 691 850
Stroke/TIA 19 (4.59) 11 (4.31) 8 (5.05) 2(1.27) 3.59 (0.84-15.54) .084 .150
AMI 4(0.91) 4(1.52) 0 1(0.63) 1.44 (0.19-15.40) .628 167
PCI 7(1.68) 5 (2.08) 2(1.14) 1(0.63) 2.67 (0.29-20.09) 415 314
Bleeding BARC > 2 42 (11.56) 28 (13.14) 14 (9.33) 7 (4.57) 2.53 (1.22-6.05) .014 .002
Bleeding BARC >3 31(7.99) 22 (9.48) 9 (5.77) 6 (3.88) 2.06 (0.93-5.36) .072 .01
Overall death/stroke - TIA/BARC > 2 bleeding 76 (23.52) 47 (24.54) 29 (21.79) 15 (9.80) 2.40 (1.38-4.17) .002 .001
Overall death/stroke - TIA/bleeding BARC > 3 68 (19.75) 43 (20.43) 25 (18.02) 14 (9.06) 2.18(1.23-3.88) .008 .004
(MAE)
Cardiac death/stroke/TIA/AMI (MACE) 25 (6.37) 15 (6.16) 10 (6.32) 3(1.91) 3.34 (1.01-11.06) .037 .069

Data from the groups in brackets are expressed as percentages. Absolute values and percentages are expressed per 100 patient-years. AMI, acute myocardial infarction; DOAC,
direct oral anticoagulants; BARC, Bleeding Academic Research Consortium guidelines; LAAO, left atrial appendage occlusion; MACE, major adverse cardiovascular events; MAE,
major adverse events; p, patients; PCl, percutaneous coronary intervention TIA, transient ischemic attack; y, years.

aMT vs LAAO.
L AAO vs acenocoumarol vs DOAC.

The rates of death, stroke/acute cerebrovascular event, and relevant
bleeding, expressed as 100 patient-years, were higher in the group
of patients treated with OAC compared to the LAAO group. Since
the rate of stroke was higher than expected in the OAC group, the
possible reasons for this observation were further investigated. Out
of the 19 patients reported with stroke, at least, 13 had some
predisposing condition that could have increased risk: a/) treatment
withdrawal due to surgery: 3 cases; b/ treatment withdrawal due
to bleeding: 2 cases; and ¢/ under-dosing: 9 cases (4 of which were
in the VKA group with an international normalized ratio < 2).

Figure 3B shows significant bleeding differences between the LAAO
and the OAC group. Table 5 shows bleeding events by group; a
favorable trend was found in the LAAO group even compared to
DOAC regarding relevant bleeding.

In the multivariate analysis (Cox regression), only the HAS-BLED
score (HR, 1.30; 95%CI, 1.04-1.62; P = .019) and medical treatment

allocation (HR, 3.42; 95%ClI, 1.57-7.42; P = .002) were independent
predictors of major adverse events. On the other hand, the
CHA,DS,-VASc score (HR, 1.24; 95%CI, 1.01-1.53; P = .043), and
medical treatment allocation (HR, 3.71; 95%CI, 1.11-12.37; P =.033)
were independent predictors of major adverse cardiovascular events.

In the LAAO population the following procedural complications were
reported: 1 patient with an arteriovenous fistula who did not require
vascular surgery, 2 patients with pericardial effusion, 1 patient who
required pericardiocentesis, and 1 patient with bronchospasm after
extubation that resolved uneventufully with medical treatment.

DISCUSSION

Out study main finding was that, in patients with NVAF treated
with coronary stents, LAAO plus AP showed better long-term
outcomes compared to OAC (including DOAC) plus AP. These
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Figure 3. Kaplan-Meier curves for major adverse events and major cardiovascular events-free survival (A) and bleeding events-free survival (B) at follow-up.
AMI, acute myocardial infarction; BARC, Bleeding Academic Research Consortium; Cl, confidence interval; HR, hazard ratio; LAAOQ, left atrial appendage
occlusion; MACE, major adverse cardiovascular events; MAE, major adverse events; TIA, transient ischemic attack.

findings are significant considering the adverse characteristics of
the LAAO group. The benefit of LAAO was maintained against both
the acenocoumarol and DOAC subgroups. Regarding safety, there
were significantly fewer hemorrhages (BARC 2 and 3) with LAAO

compared to the acenocoumarol group. No significant differences
regarding hemorrhages were reported between the LAAO and the
DOAC group although there were fewer events in the LAAO arm,
especially BARC > 2.
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Table 6. Rates of events at 12 and 36 months

TM™ (146 p) LAAO (61 p)
MAE at 12 m 37 (30.5) 8(14.13)
MAE at 36 m 54 (20.5) 13 (10.8)
Overall MAE 68 (19.75) 14 (9.06)
MACE at 12 m 11 (8.28) 2 (3.41)
MACE at 36 m 18 (5.92) 3(2.43)
Overall MACE 25 (6.37) 3(1.91)

Rates are expressed as absolute number of events (100 patient-years). Data from the
groups in brackets are expressed as percentages. m, months; MACE, major adverse
cardiovascular events; MAE, major adverse events; p, patients.

In recent years, 4 studies on DOAC and several meta-analyses
showed that DAPT (DOAC plus P2Y12, usually clopidogrel) is
associated with fewer hemorrhages compared to triple antiplatelet
therapy (warfarin + clopidogrel + aspirin). Also that this treatment
is rarely associated with worse outcomes in ischemic-thrombotic
events.'"!® These results are undoubtedly important and have
shaped the new recommendations published by scientific societies
on the management of these patients.!”

However, bleeding rates remain very high in this population. In
addition, in former studies, the combination of VKAs plus aspirin
has already been a less effective strategy compared to DAPT.!

The major PIONEER!' and REDUAL' studies reported a mean
annual rate of bleeding after a 12-month follow-up with DAPT
consisting of DOAC plus clopidogrel of 16.9% and 20.2%, respec-
tively. Of note, data from the AUGUSTUS trial on apixaban are
limited to 6 months only, which would explain, at least partially,
the lower rate of bleeding reported.!!/121415

Earlier studies comparing DAPT with aspirin and clopidogrel in
patients without AF showed significantly lower rates of bleeding
compared to the combination of VKAs plus aspirin.'®

The clinical follow-up of most DOAC studies has been short (from
the 6 months of the AUGUSTUS' trial to the 14 months of the
REDUAL'). Our study reported on a 35-month follow-up. Although
bleeding events are known to be more common within the first
year for both groups, we saw that beyond the first year, curves
diverged favoring the LAAO group (figure 3B). This had already
been shown in large LAAO registries.!” As these treatments are
lifelong, the risk of recurrent bleeding and the possibility of future
surgical procedures in patients > 70-75 years who need to stop
using OAC underline the need for assessing other possible thera-
peutic alternatives. The rate of thromboembolic events, especially
stroke, is known to be significant within the first few days after
OAC discontinuation.?’

Similarly, recurrent ACS in patients who have already had coronary
events is not rare. In the Melbourne registry of 9615 patients, 12%
required hospitalization 1 year after ACS.?! Some of these patients
require a new PCI, which again brings back the dilemma of using
a combined treatment or not.

Importantly, the exclusion criteria specified in these studies limit
the applicability of results to the general population of hospitalized
patients. It is estimated that the results of these trials could be
generalized to less than two-thirds of the patients in the routine
clinical practice.?
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In most studies of DOAC in patients with AF undergoing PCI, the
history of previous bleeding is not recorded except for, indirectly,
in patients with a past medical history of previous GI bleeding and,
in any case, these patients are largely misrepresented. Thus, 1.3%
had a past medical history of GI bleeding in the DOAC plus
clopidogrel subgroup of the PIONEER study compared to 5% in the
warfarin plus clopidogrel group of the WOEST study.'*?* In our
study, 10.7%, 2.8%, and 41% of the patients from the OAC, DOAC,
and LAAO groups, respectively, had a past medical history of GI
bleeding. Unsurprisingly, since the study was not randomized,
cardiologists ordered the LAAO strategy more frequently in patients
with a past medical history of bleeding.

Although these 4 studies do report HAS-BLED scores, the predictive
value of this parameter, while of use, is much lower compared to the
past medical history of bleeding, especially in patients with a history
of bleeding and age > 75 years as seen in large LAAO studies.?*?°

Finally, ischemic events showed significance favorable to the DAPT
group vs dual antithrombotic therapy (1.6% vs 6.2%; P = .01; and
0.5% vs 2.7%: P = .01), respectively.!

Limitations

The number of patients was small, and our study was not random-
ized. Therefore, our results should only be considered hypothesis
generating in this pilot study. Despite being an observational study
with no control of confounding bias in its design, most of the
baseline variables were equally distributed among the groups being
the hemorrhagic and thrombotic risks reported at baseline even
more unfavorable in the LAAO group. However, a selection bias
cannot be ruled out in patients from the LAAO group.

The rate of stroke in the medical treatment group was higher than
expected from pivotal studies. This was probably the result of the
associated comorbidities that increase the likelihood of readmis-
sions due to invasive procedures that, in turn, require anticoagulant
therapy modification as a bridging therapy to these procedures.
This increases the long-term rate of stroke in this population
compared to those who have undergone LAAO. However, it reflects
real-world. Further studies are required to elucidate what the best
therapeutic strategy is for these challenging patients.

CONCLUSIONS

In patients with NVAF treated with coronary stents, an LAAO
strategy with AP provides superior long-term results regarding
major adverse events and major adverse cardiovascular events
compared to treatment with OAC (DOAC included) plus AP despite
the more unfavorable characteristics reported in the LAAO group.

The benefit favorable to the LAAO group persisted over both VKA
and DOAC groups. There were significantly fewer hemorrhagic
events (BARC 2 and 3) following LAAO compared to the VKA
group, but not between LAAO and DOAC (although there were
fewer events in the LAAO arm, especially BARC > 2).

FUNDING

This research received no specific grant from any funding agency
from the public, commercial or non-profit sectors.

AUTHORS’ CONTRIBUTIONS

The authors guarantee all researchers are responsible for the data
contained in this study.



296
CONFLICTS OF INTEREST

F. Alfonso-Manterola, and R. Moreno-Gomez are associate editors
of REC: Interventional Cardiology. The journal's editorial procedure
to ensure impartial handling of the manuscript has been followed.
J.R. Lopez-Minguez received consulting fees for his job as a proctor
for Abbott regarding left atrial appendage occlusion; L. Nombe-
la-Franco received grants or contracts c as a proctor for Abbott,
Edwards Lifesciences, and Products and Features, and lecture fees
from Abbot, Edwards Lifesciences, and Boston Scientific; X.
Freixa-Rofastes received consulting fees for his job as a proctor for
Abbott and Boston Scientific; X. Millan-Alvérez received consulting
fees from Abbott and Boston Scientific, and payment or honoraria
for being involved in lectures, presentations, speakers bureaus,
manuscript writing or educational events on behalf of Abbott; P.
Salinas-Sanguino received speaking fees from Abbott and Boston
Scientific, and other financial or non-financial interests as a proctor
for Abbott; D. Arzamendi received consulting fees for his job as a
proctor for Abbott and Boston Scientific; I. Cruz-Gonzélez received
consulting fees for his job as a proctor and/or consultant for Abbott,
Boston Scientific, and Lifetech. The remaining authors declared no
conflicts of interest whatsoever.

WHAT IS KNOWN ABOUT THE TOPIC?

— There is growing evidence that LAAO can be a potential
therapeutic alternative to the use of OAC in patients with
NVAF and a history of significant bleeding or high bleeding
risk.

— LAAO has similar efficacy to OAC preventing the occurrence
of thromboembolisms and associates minor bleeding risk
especially 1 year after the procedure.

WHAT DOES THIS STUDY ADD?

— The study results suggest that LAAO is a favorable alternative
to OAC in patients with NVAF with ischemic heart disease
who require coronary stenting and AP-based therapies.

— The observations summarized herein demonstrate, in a
real-world setting, that the combination of LAAO plus AP
results in a lower rate of major adverse events and major
adverse cardiovascular events compared to treatment with
0AC plus AP.
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