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Stroke is a well-established and devastating 
thromboembolic complication of atrial fibrillation.1 
The risk of stroke in patients with non-valvular AF 
has been well studied, and stroke risk reduction is a 
major goal of therapy.2 Anticoagulation is a well-es-
tablished method to reduce the incidence of stroke in 
patients with AF but is underused and accompanied 
with a well-known risk of hemorrhagic complications.3 
To quantify the risk of stroke in AF, several clinical 
tools have been published. The most widely used are 
the CHADS2 and CHA2DS2VASc scores, which use 
clinical patient characteristics to predict the annual 
risk for stroke in percent risk per year (Figure 1).4,5 In 
addition, several scoring systems, such as the ATRIA, 
ORBIT, ABC and HAS-BLED scores, have been pub-
lished to evaluate the risk of bleeding while on antico-
agulation.6 These also use clinical characteristics to 
predict the annual rate of major bleeding (Table 1).7 
Of these, the HAS-BLED score has been endorsed 
as a method of quantifying the risk of bleeding by US 
guidelines. The risk of major bleeding within 1 year 
increases progressively with accumulative HAS-
BLED points (bleeds per 100 patient-years): 0 (1.13), 
1 (1.02), 2 (1.88), 3 (3.74), 4 (8.7), 5 (12.5). The pre-
dictive value of scoring systems for patients using 
direct oral anticoagulants is currently under study. 
Current US guidelines recommend anticoagulation of 
patients with a CHADS2VASC score of 2 or above, 
while European guidelines do permit anticoagulation 
(or aspirin) with scores of 1 or above.2,8

Despite the very useful and simple to use clini-
cal scoring systems described above, clinicians not 
infrequently encounter patients who have both a 

high thromboembolic risk and a high bleeding risk. 
This scenario poses a peculiar clinical conundrum. 
In these patients, there is distinct clinical need for an 
intervention that will reduce stroke risk while minimiz-
ing potential bleeding. Approximately 91% of left atrial 
thrombi arise for the atrial appendage (LAA), making 
this area an attractive therapeutic target for stroke 
risk reduction.10 Although surgical excision of the 
LAA is possible, this technique is not commonly used 
unless the patient undergoes cardiothoracic surgery 
for another indication.2

Percutaneous appendage closure is a relatively 
novel concept and technique in which a left atrial 
appendage occluder (LAAO) is implanted at the ostia 
of the LAA to isolate it from the rest of the atrium. The 
Watchman device (Boston Scientific, Natick, MA, USA) 
is a LAAO, engineered to have a parachute-shaped 
self-expanding nitinol frame structure covered with a 
permeable polyester membrane (polyethylene tere-
phthalate [PET]). As seen in Figure 2, the Watchman 
device has 10 perimeter active fixation barbs which 
aid in providing fixation and stability within the LAA. It 
is delivered via a 14F transseptal 75-cm sheath (inner 
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Figure 1. Stroke rate per CHADS2 and CHA2DS2-
VASc Category.4,17
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diameter 12F). There are 5 available sizes (21, 24, 
27, 30, and 33 mm) to accommodate to the maximum 
LAA ostium diameter (usually oversized to 10–20% 
of the measured diameter). The device is designed to 
be partially recaptured and redeployed if location or 
size are unsatisfactory at the time of implantation.11  
The first clinical experience with the Watchman device 
was published in 2002.11 Since then, two randomized 
clinical trials have been published.

The PROTECT-AF trial (2014) is a multicenter 
(59 hospitals, 4998 screened patients), randomized 
(2:1), unblinded Bayesian design study including 
707 subjects (90% white) with non-valvular AF, and 
a CHADS2 score ≥1.12 Patients were randomized 
to LAAO or warfarin (INR 2–3). The protocol pre-
determined that after implantation, patients would 
receive ASA (81–325 mg) and warfarin for 45 days 
and have TEE evaluations at 45 days, 6 months, and  
12 months. At 45 days, patients with minimal 

peri-device flow and no visible clot were switched 
to ASA and clopidogrel 75 mg daily. At the 6-month 
mark, clopidogrel was discontinued, and patients 
remained only on ASA.

Outcomes included a composite of stroke, systemic 
embolism, and cardiovascular/unexplained death. The 
mean follow-up was 3.8 + 1.7 (±SD) years. The mean 
CHADS2 score was 2.2 points. The event rates were 
8.4% and 13.9% in the device and warfarin groups, 
respectively (rate ratio 0.60; 95% confidence interval, 
0.41–1.05), meeting prespecified criteria for non-inferi-
ority and superiority. Additionally, patients in the device 
group had lower rates of cardiovascular (3.7% vs. 
9.0%; hazard ratio 0.40, CI 0.21–0.75) and all-cause 
mortality (12.3% vs. 18%; hazard ratio 0.66, CI 0.45–
0.98) in comparison to warfarin. Most of the beneficial 
outcomes was driven by lower rates of hemorrhagic 
stroke and cardiovascular death. In this trial, the rate 
of intracranial hemorrhage in the warfarin group was 
higher when compared to other trials (1.1%/year versus 
0.4–0.5%/year). The ischemic stroke rate was similar 
between both groups (device: 1.4%/year vs. warfarin 
1.1%/year; P = 0.49).

Concerns related to PROTECT-AF trial included 
the inclusion of patients with CHADS2 scores of 1 
(who would not require anticoagulation per US guide-
lines) and acute safety events, in particular a high 
initial accumulation of procedure related complica-
tions in the device arm (6 procedure related stroke in 
463 patients). Given these limitations, at the request 
of the FDA, the PREVAIL study was designed and 
conducted.

Figure 2. Watchman Device  
(Boston Scientific in Marlborough, 
MA).18 
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Table 1. HAS-BLED Clinical Score7

Risk factor Score

Hypertension 1

Abnormal Renal/Liver function 1 for each

Stroke 1

Bleeding 1

Labile INRs 1

Elderly >65 years 1

Drugs/Alcohol 1 for each
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The PREVAIL trial (2014) is a multicenter (50 US 
sites) randomized trial designed to assess the safety 
and efficacy of the Watchman device for stroke pre-
vention in patient with non-valvular AF versus patient 
with long-term warfarin therapy.13 The study included 
475 patients (269 in device arm) with CHADS2 score 
≥2 or 1 and another predetermined clinical criterion 
(female age ≥75, LVEF ≥30 and <35%, age 65–74, 
DM or CAD, and age ≥65 with CHF). The co-primary 
endpoints were 1) composite of hemorrhagic/ischemic 
stroke, systemic embolism, and cardiovascular/unex-
plained death; 2) composite of ischemic stroke or 
systemic embolism excluding first 7 days after random-
ization; and 3) composite of all-cause death, ischemic 
stroke, systemic embolism or device related event 
requiring surgery or major endovascular intervention. 

The study protocol indicated that patients with 
device implants would continue on ASA 81mg daily 
and warfarin (INR 2–3) for 45 days and then have TEE 
evaluation. If LAA was sealed (<5 mm peri-device flow 
and no thrombus on device), then therapy was transi-
tioned to ASA 81–325 mg daily with clopidogrel 75 mg 
for the next 6 months. If at 45 days the LAA seal was 
inadequate, then warfarin was continued until the seal 
was achieved and at this point, patients were switched 
to ASA 81–325 mg daily. Follow-up visits were at  
45 days, 6 months, 9 months, and then biannually.

At 18 months, the first primary efficacy endpoints 
were similar in both arms but statistical non-inferiority 
was not achieved (device rate 0.0253, warfarin rate 
0.0200; rate difference 0.0053; CI –0.019 to 0.0276). 
The second predefined outcome regarding late- 
ischemic efficacy had a 0.0253 rate for the device 
group versus 0.0200 in the warfarin arm (risk differ-
ence 0.0053, CI –0.0190 to 0.0273). Non-inferiority 
criteria were achieved for this endpoint. The third 
endpoint was evaluated only in the device arm, and 
success was achieved as the percentage of patient 
meeting the endpoint (2.2%) was statistically less than 
the performance goal of 2.67% (one sided 95% CI of 
2.65%). Procedural success in PREVAIL was 95.1%, 
compared to 90.9% in PROTECT AF. The 7-day post- 
procedure complication rate significantly decreased 
from 8.7% in the PROTECT AF trial to 4.2% in the 
PREVAIL trial. Procedural and device related strokes 

decreased from 1.1% in PROTECT AF trial to 0.4% in 
PREVAIL trial (p = 0.007).

An important detail in the PREVAIL trial is that 
the warfarin arm over-performed in relation to the 
expected ischemic stroke event rate, which was 
0.71/100 patient years, compared to rates ranging 
from 1.6–2.20 in the large DOAC trials versus warfarin 
(ARISTOTLE, ROCKET-AF, RE-LY).13 It is also impor-
tant to note that the safety and efficacy of Watchman 
versus DOACs have not been established.

Data acquired using the PROTECT AF trial cohort 
in addition to nonrandomized continued access pro-
tocol registry have shown a significant decline in the 
rate of procedure or device related safety events 
within 7 days for the procedure. Although nonrand-
omized, these data suggest that there is a significant 
improvement in the safety of LAAO with Watchman 
with increased operatory experience.14

A published meta-analysis including 5-year 
data using the PREVAIL and PROTECT AF cohorts 
reported statistically similar all stroke/systemic embo-
lization rates between the device and warfarin arms, 
although the stroke rate in the device arm was numer-
ically higher. However, differences in hemorrhagic 
stroke (HR: 0.20; p = 0.0022), disabling/fatal stroke 
(0.45; p = 0.03), cardiovascular/unexplained death 
(HR: 0.59; p = 0.027), all-cause death (HR: 0.73;  
p = 0.035), and post-procedure bleeding (HR: 0.48;  
p = 0.0003) were significantly better in the device arm.15

A new generation Watchman FLX (Boston 
Scientific, Marlborough, MA, USA) was made availa-
ble in Europe in 2015. It had a few upgrades, includ-
ing a new sizing scheme (20, 24, 27, 31, 35 mm), 
reduced length, flat proximal face, 80% more LAA 
contact points, atraumatic closed distal end with fluor-
oscopic marker, 12 J-shaped anchors in 2 rows, and 
increased compression range (10–27%). The man-
ufacturing company withdrew this device from mar-
ket due to higher than anticipated embolization rates 
(3.8% of 209 implants). Another design upgrade is 
expected in 2018.16

LAAO is not a universal substitution for antico-
agulation in reduction of stroke risk in non-valvular 
AF. Particularly in an era in which the DOACS have 
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demonstrated reduced composite stroke and systemic 
embolic events and statistically significant reduction 
in all-cause mortality, with similar ischemic stroke 
prevention rates compared to warfarin, future studies 
involving LAAO and DOACs will be important. In the 
meantime, carefully selected patients may be given 
an option with which they can reduce their thrombo-
embolic risk significantly with concomitant limitation 
of the bleeding complications. Although there is a 
small signal of increased peri-procedural morbidity, 
many patients and clinicians may find an acceptable 
answer to the always difficult decision of anticoagu-
lation of AF patients with both increased thromboem-
bolic and bleeding risk. It is in this type of scenario 
where the maxim of “individualized decision-making” 
is of utmost importance.
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