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Abstract
Aims: The aim of this study was to investigate the prognosis in patients with atrial fibrillation (AF) and
intracerebral haemorrhage (ICH) having a left atrial appendage occlusion (LAAO) versus patients receiving
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standard medical therapy.

Methods and results: A total of 151 patients from the Nordic countries with AF and previous ICH who
underwent LAAO using the AMPLATZER Cardiac Plug or the AMPLATZER AMULET were compared to
a propensity score-matched group of 151 patients receiving standard medical therapy. The two groups were
matched so that their risks for stroke and bleeding were similar (CHA, DS, -VASc and HAS-BLED scores).
The standard care patients were identified from the Danish Stroke Registry among 787 patients with AF
and ICH. The primary endpoint was a composite of all-cause mortality, ischaemic stroke and major bleed-
ing. Patients with AF and a prior ICH treated with LAAO had a lower risk of the composite outcome as
compared to patients treated with standard medical care (events/1,000 years [95% confidence interval]: 53.3
[44.3-64.1] vs. 366.7 [298.2-450.9]; hazard ratio 0.16 [0.07-0.37]).

Conclusions: LAAO is suggested to be of major clinical benefit in AF patients having sustained an ICH.
These results have to be confirmed in a randomised clinical trial.
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Abbreviations

ACP AMPLATZER Cardiac Plug
AF atrial fibrillation

ICH intracerebral haemorrhage
LAAO left atrial appendage occlusion
0AC oral anticoagulation

Introduction

Oral anticoagulation (OAC) is effective in reducing the risk of
cardioembolic stroke in patients with atrial fibrillation (AF).
However, OAC carries a risk of major bleeding including intra-
cerebral haemorrhage (ICH). A history of spontaneous or OAC-
associated ICH increases the risk of recurrent ICH and many
patients with AF and ICH are therefore denied OAC due to the
fear of recurrent ICH?3. These unprotected AF patients have a high
cardioembolic risk that might even exceed the risk of recurrent
ICH*. The question of whether to resume OAC in a patient with
AF following an ICH remains a clinical dilemma.

Percutaneous left atrial appendage occlusion (LAAO) may
potentially be a solution to this clinical dilemma. LAAO is
increasingly used to reduce the risk of stroke and bleeding in
patients with AF*¢, The randomised PROTECT-AF trial showed
that LAAO with the WATCHMANT™ device (Boston Scientific,
Marlborough, MA, USA) was superior to OAC in the primary
combined endpoint of stroke, bleeding and mortality after four
years’. The study was, however, carried out in AF patients eligible
for warfarin. Treatment by warfarin for 45 days is recommended
after WATCHMAN implantation whereas the AMPLATZER™
Cardiac Plug (ACP) or the newer AMPLATZER™ AMULET™
(both St. Jude Medical, St. Paul, MN, USA) is implanted using
only antiplatelet therapy in the post-procedural period.

Currently, transcatheter LAAO is primarily used in AF patients
who have a contraindication to or do not tolerate OAC, includ-
ing patients with a previous ICH. Observational registry studies
suggest that LAAO reduces the risk of stroke and bleeding when
compared to the predicted rates of stroke and bleeding®. However,
such studies may be misleading as a result of bias in selecting
patients for LAAO and lack of appropriate comparator groups. So
far, there has been no randomised clinical trial of LAAO in AF
patients with a previous ICH.

The aim of this study was to compare the clinical outcome,
including ischaemic stroke, major bleeding and all-cause mortal-
ity, in AF patients with a previous ICH having LAAO with those
treated by standard medical therapy in a propensity score-matched

follow-up study.

Methods

STUDY POPULATION

LAAO GROUP

We identified all AF patients with a prior ICH who underwent
LAAO with the ACP or the AMPLATZER AMULET at one of
the eight largest Nordic LAAO centres (Denmark: Aarhus and
Copenhagen; Finland: Turku, Helsinki and Tampere; Sweden:

Stockholm, Gothenburg and Lund) (n=176). Patients were iden-
tified from the beginning of LAAO at each centre covering the
time period from 2009 until 1 March 2015. During this period,
the total number of AMPLATZER LAAO cases carried out in the
eight institutions was 397. In 176/397 (44%) the indication for
LAAO was a previous ICH. The median time from ICH to LAAO
was 189 days (25-4,533 days).

STANDARD CARE GROUP

ICH patients with AF who survived at least 180 days after admis-
sion with ICH between 2005 and 2014 were identified in the
Danish Stroke Registry (DSR) (n=787)8. Information on vital sta-
tus was obtained from the Danish Civil Registration System’. The
criterion of at least 180 days survival was used to exclude those
patients who were very sick or disabled after their ICH and who
therefore would not represent adequate candidates for LAAO or
antithrombotic therapy.

EFFICACY AND SAFETY OF LAAO

Data on procedural success and periprocedural complications
(0-7 days) were registered. Periprocedural complications were
registered according to the EHRA/EAPCI expert consensus
statement'® and included death, ischaemic stroke, TIA, haemor-
rhagic stroke, pericardial effusion/tamponade, valvular complica-
tions, device migration/embolisation, major bleeding, pulmonary
oedema, myocardial infarction, pulmonary embolism and arrhyth-

mia requiring treatment.

CLINICAL OUTCOMES

We assessed the following clinical outcomes separately and as
a composite outcome: acute ischaemic stroke, major bleeding and
all-cause mortality. Major bleeding was defined as intracranial
haemorrhage, hospitalisation needed because of bleeding, decrease
in Hb >2 g/dL or requiring blood transfusion.

In the LAAO group, the information on outcomes was obtained
at planned clinical follow-up visits and from medical records, sup-
plemented by data from national registries for vital status and hos-
pital admissions. In the standard care group, outcome data were
obtained from the Danish Civil Registration System (mortality),
the DSR (ischaemic stroke) and the Danish National Registry
of Patients (major bleedings). The Danish National Registry of
Patients comprises data, including diagnoses and surgical pro-
cedures, on all discharges from all non-psychiatric hospitals in
Denmark since 1977".

COVARIATES

Data needed for the calculation of the CHA,DS,-VASc and HAS-
BLED risk scores were obtained. Those parameters include age,
sex, previous stroke, congestive heart failure/ventricular dysfunc-
tion, hypertension, diabetes mellitus, vascular disease, abnormal
renal function, abnormal liver function, prior major bleeding or
predisposition, and drugs predisposing to bleeding. We excluded
the parameter of labile INR values from the HAS-BLED score
as this information was not available for the standard care group.



The CHA,DS,-VASc score is widely used and considered the best
estimate for predicted stroke risk in AF patients'?, while HAS-BLED
is the most widely accepted risk score for prediction of bleeding in
AF patients®.

Furthermore, data on the use of oral anticoagulants and anti-
platelets during follow-up were obtained from medical records
(LAAO group) or through linkage with the Danish National
Database of Reimbursed Prescriptions'* (standard care group).

The study was approved by the Danish Data Protection Agency
(ID 1-16-02-371-13). According to Danish law, ethical approval is
not required for registry-based studies. In Finland and Sweden, the
study was approved by ethics committees.

DATA ANALYSIS AND STATISTICS

We used a time-dependent propensity score matching (nearest
neighbour matching) method to reduce the risk of bias due to con-
founding. We aimed to match each LAAO patient with one stand-
ard care patient with a similar propensity score using replacement.
The propensity score was based on the clinical parameters in the
CHA,DS,-VASc and HAS-BLED risk scores assessed on the day
of the LAAO procedure (LAAO patients), or on the corresponding
day after admission with ICH for matched standard care patients.
In brief, for an LAAO patient with treatment at time “t” post ICH,
possible controls would include patients without LAAO and still
at risk (not censored, not yet having had an outcome event) at
time “t”. The propensity score for the standard care group was
updated over time post ICH using longitudinal data to ensure the
best possible balance at time zero in the regression model. The
calliper was chosen as 0.2 times the standard deviation of the logit
propensity score. An absolute standardised difference <10% and
a variance ratio between 0.8 and 1.25 were considered to support
the assumption of balance between the groups.

Follow-up started at the day of LAAO procedure (LAAO
patients) or at the corresponding day after admission with ICH for
matched standard care patients (the same time interval from index
ICH to the start of follow-up in the two groups) and ended at the
day of the first outcome event (death, ischaemic stroke or major
bleeding, respectively), date of emigration, death (in the analyses
on ischaemic stroke and major bleeding) or the end of the study
period, whichever came first. Because of the gap of inclusion peri-
ods for LAAO-treated and standard care patients, the maximum
follow-up time for each propensity score-matched pair potentially
diverges. Therefore, we ensured identical maximum follow-up time
for each pair defined by the shortest maximum follow-up time in
the match. The matching was followed by construction of Kaplan-
Meier survival curves and Cox proportional hazards regression. We
used a robust sandwich estimator to estimate standard error.

In a sensitivity analysis, we propensity score-matched the
LAAO cohort (n=176) with the standard care patients in the DSR
database (n=787) according to CHA,DS,-VASc and HAS-BLED
risk scores. However, in this additional analysis only standard care
patients who had resumed or started OAC within 180 days after
their index ICH were included. As it was only possible to match

LAAO in AF and ICH

few patients in this analysis on time from index ICH to LAAO
procedure or the corresponding day for standard care patients, we
used an alternative approach and started follow-up at the day of
LAAO for LAAO patients or at day 180 after ICH in the OAC-
treated standard care patients.

All data analyses were performed using SAS version 9.2 (SAS
Institute, Cary, NC, USA).

Results

EFFECTIVENESS AND SAFETY OF LAAO PROCEDURE

LAAO was successful in 172 of 176 cases (97.7%). The rate of
periprocedural complications was 4.0% (7/176). There were no pro-
cedure-related deaths or ischaemic strokes. One patient with a his-
tory of cerebral amyloid angiopathy and multiple ICHs had a small
new ICH at day 1, but showed rapid and full spontaneous recov-
ery. One patient had pericardial effusion/tamponade and another had
device migration/embolisation. One patient had haematemesis and
three patients had femoral vein access-site bleedings.

PATIENT CHARACTERISTICS

A total of 787 AF patients who survived more than 180 days after
admission for ICH were identified in the DSR. We were able to
match 151 patients from the LAAO group with 151 patients from
the standard care group. Patient characteristics for the LAAO
and standard care groups before and after matching are shown in
Table 1.

CLINICAL OUTCOMES

The median follow-up time was 182 days (25%/75% quartile:
88/372 days). The event rate for the composite endpoint of ischae-
mic stroke, major bleeding and all-cause mortality was signi-
ficantly lower in the LAAO group than in the standard medical
care group (events/1,000 years [95% confidence interval]: 53.3
[44.3-64.1] vs. 366.7 [298.2-450.9]). The clinical outcomes are
presented in Table 2, and Kaplan-Meier curves for the composite
outcome of ischaemic stroke, major bleeding and all-cause mortal-
ity among the propensity score-matched LAAO and standard care
patients are shown in Figure 1.

The lower event rates observed among the LAAO patients are
also reflected by the propensity score-matched hazard ratios (HR)
for the clinical outcomes, which are shown in Table 3. Patients with
AF and a prior ICH treated by LAAO had a significantly lower risk
of all-cause mortality (HR 0.11 [0.03-0.51]), major bleeding (HR
0.28 [0.09-0.85]), recurrent ICH (HR 0.10 [0.01-0.81]) as well as the
composite outcome (HR 0.16 [0.07-0.37]) as compared to patients
treated by standard medical care. The risk of ischaemic stroke (HR
0.21 [0.05-1.00]) was borderline statistically significantly lower.

When LAAO patients, in a separate analysis, were compared
with standard care patients who were all treated with OAC within
180 days after their index ICH, we were able to propensity score
match 103 LAAO patients with 103 standard care patients. The
median time from index ICH to LAAO among the LAAO patients
in this analysis was 211 days (interquartile range: 108-1,248).
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Table 1. Characteristics of ICH patients with AF treated with either standard medical care or LAAO.

All patients Propensity score-matched patients
Characteristics Standard care LAAO Standard care LAAO
(n=787) (n=172) (n=151) (n=151)
Age, mean (SD) 76.7 (10.0) 69.6 (15.0) 71.8(8.2) 71.9 (8.7)
Age, distribution, | <65 years 14.1 18.6 13.9 17.9
& 65-74 years 23.9 47.7 53.6 47.7
>75 years 62.0 33.7 32.5 34.4
Gender, % Male 57.8 33.7 70.9 65.6
CHA,DS,-VASc, mean (SD) 3.9(1.5) 3.9(1.6) 3.9(1.4) 3.9(1.5)
CHA,DS,-VASc, 0 2.0 0.6 - 0.7
0 1 4.2 5.2 5.3 6.0
>2 93.8 88.4 94.7 93.4
Missing - 5.8 - -
HAS-BLED, mean (SD) 4.2(0.8) 4.2 (0.8) 4.1(0.9) 4.2(0.8)
HAS-BLED, % 0-3 19.1 13.4 21.2 13.9
>4 80.9 73.3 78.8 78.1
Missing - 13.4 - 8.0
Comorbidity, % Congestive heart failure 10.8 15.7 13.2 15.2
Hypertension 74.0 83.7 88.7 83.4
Prior stroke or TIA or thromboembolism 38.2 49.4 51.7 46.4
Vascular disease history 9.8 23.3 8.6 23.2
Diabetes mellitus 104 26.7 19.2 26.5
Abnormal liver function 1.7 1.7 583 2.0
Abnormal renal function 7.1 7.0 16.6 6.6
Medication usage predisposing to bleeding 46.8 37.8 68.9 41.1
High alcohol intake 3.9 5.8 8.6 23.2
Time from ICH to LAAO, days, median (interquartile range)* 203 (114-984) 203 (99-982)
Antithrombotic Anticoagulants 20.5 13.2
Leiabig warfarin 16.6 8.6
NOAC 4.0 4.6
Platelet inhibitors 51.0 93.4
clopidogrel 7.3 31.1
ASA 43.7 62.3
No treatment 31.1 4.0
Patient characteristics are reported at the time of LAAO and at the time of ICH (standard care; all patients group) or at the time of match following ICH
(standard care; propensity score-matched group). * Median number of days from index ICH to LAAO or corresponding day for matched standard care
patients. *Use after LAAO or corresponding day for matched standard care patients. AF: atrial fibrillation; ASA: acetylsalicylic acid; ICH: intracerebral
haemorrhage; LAAO: left atrial appendage occlusion; NOAC: novel oral anticoagulant; TIA: transient ischaemic attack

The characteristics of these patients are presented in Table 4. In
this additional analysis, there was a significantly lower risk with
LAAO vs. OAC treatment in the combined clinical outcome of
ischaemic stroke, major bleeding and mortality with an HR of 0.26
[0.09-0.80]. HR and rates for the separate events were numerically
favourable for LAAO, although these analyses did not reach sta-
tistical significance (Table 5, Table 6).

Discussion

In this propensity score-matched follow-up study among Nordic
patients with AF and a previous ICH, we found LAAO to be asso-
ciated with a substantially lower risk of the composite endpoint of

ischaemic stroke, major bleeding and all-cause mortality when com-
pared to standard medical care. Among the separate clinical outcomes,
LAAO was associated with a significantly lower risk of all outcomes
except for ischaemic stroke, which was only borderline significant.
The procedural success of LAAO using the AMPLATZER
devices was high (98%) with a low periprocedural complication
rate (4%). This corresponds well with data reported from the large
European/Canadian registry study of the ACP (n=1,047) where the
procedural success was 97% and the periprocedural adverse event
rate was 5%°. Data from the eight Nordic centres in this study
included cases from the beginning of LAAO in all centres and
therefore also included the learning curve for the procedure.
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Figure 1. Kaplan-Meier curves for event-free survival. Kaplan-Meier
survival curves for the composite outcome (ischaemic stroke, major
bleeding, all-cause mortality) in propensity score-matched AF
patients with a prior ICH treated with left atrial appendage
occlusion (LAAO; dotted line) or standard medical care (solid line).
Follow-up started at the day of procedure for patients with LAAO or
corresponding day after admission for ICH for patients in the
standard care group.

In the standard care group of patients, 31% did not receive
any antithrombotic treatment during follow-up, reflecting the
reluctance to resume antithrombotic drug therapy in AF patients

Table 2. Event rates (per 1,000 patient years) of clinical
outcomes in propensity score-matched patients treated with
standard medical care or LAAO.

Standard care
Outcome

Ischaemic stroke/major bleeding/all-cause mortality
Event 33 6

Patient time (years) 90.0 112.6
Event rate (95% Cl)  |366.7 (298.2-450.9)| 53.3 (44.3-64.1)
Event 8 2

Patient time (years) 98.5 115.8
Event rate (95% Cl) 81.2 (66.6-98.9) 17.3 (14.4-20.8)
Event 13 4

Patient time (years) 95.3 113.4
Event rate (95% Cl) 136.4 (111.6-166.7)| 35.3 (29.4-42.4)

Event 9 1
Patient time (years) 95.1 116.4
Event rate (95% Cl) 94.6 (77.4-115.7) 8.6 (7.2-10.3)
Event 16 2

Patient time (years) 102.5 116.6
Event rate (95% Cl) 156.2 (128.7-189.6)| 17.2(14.3-20.6)

ICH: intracerebral haemorrhage; LAAO: left atrial appendage occlusion

LAAO in AF and ICH

Table 3. Hazard ratios with 95% confidence intervals (95% Cl) of
clinical outcomes for patients treated with LAAO compared to
propensity score-matched patients treated with standard medical
care (LAAO vs. standard care).

Outcome ‘ Hazard ratio (95% Cl)

Ischaemic stroke/major bleeding/ 0.16 (0.07-0.37)
all-cause mortality ’ : ’

0.21 (0.05-1.00)
0.28 (0.09-0.85)
0.10(0.01-0.81)
0.11 (0.03-0.51)

ICH: intracerebral haemorrhage; LAAO: left atrial appendage occlusion

Ischaemic stroke

Major bleeding

recurrent ICH

All-cause mortality

having sustained an ICH. Platelet inhibitors were given in 51%
and OAC in 21%. In the LAAO group, 93% were treated with
platelet inhibitors after LAAO. The majority received ASA mono-
therapy. Randomised studies have shown that antiplatelet therapy
is inferior to OAC for stroke prevention in patients with AF. Thus,
the observed lower ischaemic stroke rate in the LAAO group is
unlikely to be explained by differences in antithrombotic treat-
ment between the two groups. The more frequent use of OAC in
the standard care group may possibly have added to the observed
higher rate of major bleeding in this group.

ASA monotherapy was the preferred post-implantation
antithrombotic therapy in five out of the eight participating LAAO
centres. A recent study from the largest of the eight LAAO cen-
tres has shown a low rate of device-related thrombosis of 1.9%,
suggesting ASA monotherapy to be sufficient with AMPLATZER
LAAO devices'.

Our study is the largest controlled observational study so far
of LAAO involving real-life patients with AF and previous ICH.
Previous ICH is a serious contraindication to OAC therapy and
a leading indication for referral to LAAO in the Nordic countries.
A small single-centre case series of 20 patients with AF and a pre-
vious ICH treated with the AMPLATZER Cardia Plug also showed
LAAO to be safe and effective'. In a recent observational study,
LAA ligation with the LARIAT® device (SentreHEART, Palo Alto,
CA, USA) was reported to be safe and effective in a group of 139
AF patients ineligible for oral anticoagulation therapy'’.

Strengths and limitations

The strengths of this study include the multinational design with
inclusion of all consecutively treated LAAO patients from the
largest Nordic centres, the propensity score-matched design and
the complete follow-up.

Although we achieved a well-balanced match on all elements
of the CHA,DS -VASc and HAS-BLED risk scores between the
LAAO and the standard care group, we cannot exclude the pos-
sibility that our results remain influenced by confounding factors
because of the observational nature of the study. Indeed, con-
founding by indication due to selection of patients for LAAO
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Table 4. Characteristics of ICH patients with AF treated with either
standard medical care or LAAO. All patients in the standard care
group started OAC within 180 days after ICH.

Propensity score-matched
patients

Characteristics

Table 5. Event rates (per 1,000 patient years) of clinical
outcomes in propensity score-matched patients treated with
standard medical care or LAAO. All patients in the standard care
group started OAC within 180 days after ICH.

Standard care (0AC) LAAO

Outcome

Standard care | LAAO (n=103) (n=103)
(0AC) (n=103) | (n=103) Ischaemic stroke/major bhleeding/all-cause mortality
Age, mean (SD) 74.8 (9.0) 72.9 (9.6) Event 14 4
Age, distribution, | <65 years 13.6 17.5 Person time (years) 65.9 75.7
% 65-74 years 37.9 37.9 Event rate (95% Cl) 212.5(166.9-270.5) | 52.8 (42.2-66.1)
Gender, % Male 62.1 62.1 Event 6 2
CHA,DS,-VASc, mean (SD) 4.0 (1.5) 3.8(1.5) Person time (years) 68.7 76.2
CHA,DS,-VASc, |0 - 1.0 Event rate (95% Cl) 87.3 (68.9-110.6) |26.2 (20.9-32.8)
>2 95.1 93.2 Event 3 2
HAS-BLED, mean (SD) 4.2 (0.7) 4.1(0.7) Person time (years) 72.5 78.0
HAS-BLED, % 0-3 15.6 18.4 Event rate (95% Cl) 41.4(32.9-52.1) | 25.6(20.5-32)
4 RO Recurentic |
Comorbidity, % Event 2 1
Congestive heart failure 14.6 11.7 Person time (years) 74.5 78.4
Hypertension 82.5 82.5 Event rate (95% Cl) 26.8 (21.4-33.6) |12.8(10.3-16.0)
Event 7 2
Vascular disease history 9.7 17.5 e e 75.3 785
Diabetes mellitus 126 214 Event rate (95% CI) 92.9(74.1-116.4) |25.5 (20.4-31.8)
Abnormal liver function 1.0 2.9 ICH: intracerebral haemorrhage; LAAO: left atrial appendage occlusion;
Abnormal renal function 3.9 4.9 OAC: oral anticoagulant therapy
Medication usage predisposing 417 32.0
to bleeding use (e.g., location and size of the index ICH, presence of micro-
High alcohol intake 2.9 4.9 bleeds). We tried to address this problem by ensuring that all
Antithrombotic therapy, %* patients in the standard care group had survived at least 180 days
Oral anticoagulants 100.0 0 after the ICH, by using time-dependent propensity score match-
Warfarin 71.9 0 ing and by ensuring that time from the index ICH to the day of
NOAC 28.1 0 LAAO or the corresponding day for the standard care group was
Platelet inhibitors 18.4 93.2
Clopidogrel 19 31.1 Table 6. Hazard ratios with 95% confidence intervals (95% Cl) of
ASA 16.5 62.1 clinical outcomes for patients treated with LAAO compared to
No treatment 0 6.8 propensity score-matched patients treated with standard medical

* Use after LAAO or within 180 days after index ICH for standard care
patients. AF: atrial fibrillation; ASA: acetylsalicylic acid;

ICH: intracerebral haemorrhage; LAAO: left atrial appendage occlusion;
NOAC: novel oral anticoagulant therapy; OAC: oral anticoagulant
therapy; TIA: transient ischaemic attack

with a high predicted chance of long-term survival pending
a successful LAAO procedure is likely to be the most important
methodological challenge to our study, as we lacked information
on clinical characteristics that may play an important role both
for prognosis and when deciding which preventive strategy to

care heing on 0AC.

Outcome ‘ Hazard ratio (95% Cl)

Ischaemic stroke/major bleeding/all-cause

mortality 0.26 (0.09-0.80)

0.32 (0.06-1.56)
0.66 (0.11-3.94)
0.51 (0.05-5.65)
0.28 (0.06-1.36)

ICH: intracerebral haemorrhage; LAAO: left atrial appendage occlusion;
OAC: oral anticoagulant therapy

Ischaemic stroke

Major bleeding
Recurrent ICH

All-cause mortality




well balanced. Furthermore, we performed an additional analy-
sis in which we only included OAC-treated patients in the stand-
ard care group based on the presumption that OAC would only
be considered relevant in case the treating physician predicted
that the patient would have a good chance of long-term survival.
Also in this additional propensity score analysis, LAAO showed
statistically significant superiority in the combined endpoint of
ischaemic stroke, major bleeding and mortality when compared
with standard care (OAC). However, it should be noted that it
was not possible to ensure balance between LAAO patients and
standard care patients on time from index ICH to LAAO or the
corresponding day for the standard care patients in this analysis.
In addition, we were not able to match all LAAO patients with
suitable standard controls, which leaves room for potential selec-
tion bias. This applies both to the primary analysis as well as to
the sensitivity analysis. Caution is therefore required when inter-
preting our findings.

Furthermore, different data capture procedures were applied
in the DSR versus the Nordic LAAO database, and the statisti-
cal precision was moderate to poor in some of the analyses, even
though our study is the largest so far examining the effectiveness

and safety of LAAO among AF patients and previous ICH.

Conclusions

This observational propensity score-matched study suggests
a potential therapeutic benefit of LAAO over standard medi-
cal therapy for prevention of stroke, major bleeding and death
in patients with AF and a previous ICH. The inherent limitations
of the observational study design require these results to be con-
firmed in a randomised clinical trial.

Impact on daily practice

Anticoagulation is controversial in AF patients with a prior
ICH. Patients treated by LAAO had a significantly lower risk
of the combined outcome of stroke, major bleeding and mortal-
ity compared with standard medical care in a propensity score-
matched follow-up study. LAAO seems to be a promising
stroke prevention strategy in patients with AF and a prior ICH.
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