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L AA occlusion: Lessbleeding, but isstrokerisk truly
equal?
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Atrid fibrillation (AF) patients with moderate stroke risk face apersistent clinical dilemma: balancing the clear
benefits of anticoagulation for stroke prevention against the ever-present hazard of major bleeding. For years,
direct oral anticoagulants (DOACSs) have been the standard, but their long-term useis not without complications,
particularly in patients with elevated bleeding risk. Percutaneous |eft atrial appendage occlusion (LAAO)
emerged as a nonpharmacologic aternative, preventing stroke without chronic anticoagulation. But how does
it truly stack up against medical therapy?

The Pivot: LAAO significantly reduced nonprocedural bleeding compared to medical therapy in AF patients.

The Data: Nonprocedural bleeding risk was cut by 46% (RR 0.54; 95% CI 0.46-0.63; p < 0.0001).

The Action: Consider LAAO as an individualized alternative for selected AF patients with high bleeding risk
or anticoagulation intolerance, but acknowledge the lingering uncertainty regarding rare thromboembolic
events.

Patients with atrial fibrillation carry a substantial risk of ischemic stroke, primarily due to thrombus formation within
the left atrial appendage (LAA). Oral anticoagulation, particularly with direct oral anticoagulants (DOACs), has proven
highly effective in mitigating this risk. But the very mechanism that prevents clots also increases the propensity

for bleeding, a concern that intensifies in patients with comorbidities or advanced age. This tension between stroke
prevention and bleeding hazard has driven the search for nonpharmacologic aternatives, with left atrial appendage
occlusion (LAAO) emerging as a prominent contender. The procedure aims to physically exclude the LAA, the source
of over 90% of AF-related thrombi, from the systemic circulation.1

A recent systematic review and meta-analysis, published in the Journal of Clinical Medicine, synthesized data from six
randomized controlled trials (RCTs) to compare catheter-based LAAO with medical therapy in AF patients. The analysis
included 7073 participants, with 3729 assigned to LAAO and 3344 to medical therapy. Investigators searched PubMed,
CENTRAL, and ScienceDirect from inception through May 2026, pooling dichotomous outcomes as risk ratios (RRS)
with 95% confidence intervals (Cls) using random-effects models. The primary outcome was a composite endpoint,
with secondary outcomes including all-cause death, cardiovascular death, all stroke/TIA, ischemic stroke/TIA, systemic
embolism, major bleeding, and nonprocedural major bleeding.1

The Bleeding Benefit
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LAAO did not demonstrate asignificant difference in the composite primary endpoint compared to medical therapy (RR
1.02; 95% CI 0.85-1.23). This composite typically includes a combination of efficacy and safety events, making it a
broad measure of overall clinical impact. But a clear and consistent benefit emerged in one critical area: nonprocedural
bleeding. LAAO significantly reduced nonprocedural bleeding by 46% (RR 0.54; 95% CI 0.46-0.63; p < 0.0001; 12 =
0.0%). This reduction was substantial and consistent across the included trials, indicating arobust effect.1
Nonprocedural bleeding refers to bleeding events not directly related to the LAAO procedure itself, such as
gastrointestinal bleeds or intracranial hemorrhages, which are common and serious complications of long-term oral
anticoagulation. The reduction in these events is a compelling argument for LAAO in specific patient populations. The
meta-analysis also examined total major bleeding, which includes both procedural and nonprocedural events. Here,
LAAO showed no significant difference compared to medical therapy (RR 0.93; 95% CI 0.77-1.13). This suggests that
while LAAO reduces the chronic bleeding risk associated with anticoagulation, the upfront procedural risks can offset
some of that benefit in the short term.1

Thromboembolic Outcomes and Mortality
When it came to preventing thromboembolic events, LAAO did not separate itself from medical therapy. The analysis

found no significant differences for al stroke/TIA (RR 1.06; 95% CI 0.81-1.38), ischemic stroke/TIA (RR 1.24;

95% CI 0.88-1.76), or systemic embolism (RR 0.76; 95% CI 0.12-4.77). These confidence intervals, particularly for
ischemic stroke/TI A and systemic embolism, remained wide. This meansthe data cannot definitively excludeaclinically
meaningful excess of thromboembolic events after LAAO, acritical point for clinicians considering this intervention.
The uncertainty surrounding these rare but devastating outcomes is a major caveat.1

Mortality outcomes also showed no significant differences. LAAO was not associated with areduction in all-cause
death (RR 1.02; 95% CI 0.79-1.31) or cardiovascular death (RR 0.93; 95% CI 0.67-1.29). These findings align with
the lack of difference in the composite primary endpoint, suggesting that LAAO does not offer a survival advantage
over contemporary medical therapy. The overall picture, therefore, is one of equivalence in major efficacy and mortality
endpoints, with adistinct benefit in nonprocedural bleeding.1

Patient Selection and Procedural Considerations
The meta-analysis highlights that LAAO may be considered an individualized alternative to oral anticoagulation for

selected patients. Thisincludes individuals with a high bleeding risk or those who are intolerant to anticoagulation.
The decision to pursue LAAO requires a careful weighing of the upfront procedural risk against the long-term bleeding
benefit. The procedural risks, though not detailed in this meta-analysis, are well-documented in the literature and include
pericardial effusion, device embolization, and access site complications. These are acute events that occur around the
time of the procedure, contrasting with the chronic, cumulative risk of bleeding from oral anticoagulants. For a deeper
dive into the comparative effectiveness of LAA closure, our previous coverage on CHAMPION-AF provides additional
context.1

Thepatient populationin theincluded RCTslikely representsamix of AF patients, but the specific characteristics of those
who benefit most from LAAO versus medical therapy remain an areaof ongoing investigation. For instance, patientswith
end-stage renal disease on dialysis present a particularly challenging scenario, as they have both an elevated stroke risk
and a significantly higher bleeding risk with anticoagulation. A separate review in Clinical Kidney Journal specifically
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addresses the compl exities of oral anticoagulation and LAA closurein this vulnerable population, underscoring the need
for careful risk-benefit assessment in such subgroups.2

The meta-analysis also did not examine the optimal timing for initiating direct oral anticoagulants after a breakthrough
ischemic stroke, a scenario where the balance of re-embolism and hemorrhagic transformation is delicate. A target trial
analysisfrom the ASPERA-R study, published in International Journal of Stroke, exploresthis specific clinical question,
suggesting that the decision to restart or initiate DOACs requires consideration based on stroke severity and imaging
findings. This further emphasizes that anticoagulation management in AF israrely a one-size-fits-all approach.3

Limitations and Future Directions
The primary limitation of this meta-analysis, as acknowledged by the authors, is the wide confidence intervals for

ischemic stroke/TIA and systemic embolism. These wideintervals mean that while no statistically significant difference
wasfound, aclinically meaningful excess of thromboembolic events after LAAO cannot be ruled out. Thisuncertainty is
particularly concerning given the devastating nature of stroke. The rarity of these events means that even larger trials or
longer follow-up periods may be necessary to achieve the statistical power needed to definitively assess these outcomes.
The heterogeneity across outcomes was low to moderate, which generally strengthens the findings, but the inherent
differencesin trial design and patient populations across six RCTs aways introduce some variability.1

Another consideration is the evolution of LAAQO devices and techniques. The trials included in this meta-analysis

span severa years, during which device technology and procedural expertise have advanced. Newer generation devices
may offer improved safety and efficacy profiles, which might not be fully captured by pooling data from older trials.
The meta-analysis aso did not differentiate between specific LAAO devices, which could have varying performance
characteristics. The long-term durability of LAAO and the need for ongoing surveillance for device-related thrombus
or incomplete occlusion are aspects that require continuous monitoring beyond the scope of these trials. For clinicians
seeking a comprehensive resource on cardiovascular conditions, the Oxford Handbook of Cardiology remains an
invaluable reference.

The meta-analysis provides a clear message: LAAO is not superior to medical therapy for preventing stroke or reducing
mortality in AF patients. Its primary advantage lies in significantly reducing nonprocedural bleeding. This makesit a
viable option for patients who cannot tolerate or are at high risk of bleeding from oral anticoagulants. But the lingering
uncertainty regarding rare thromboembolic events meansthat LAAO should not be viewed asauniversal replacement for
anticoagulation. Future research must focusonidentifying specific patient profileswhere the bleeding benefit definitively
outweighs any potential, albeit unproven, increase in thromboembolic risk.

CLINICAL IMPLICATIONS

This meta-analysis clarifies the role of left atrial appendage occlusion: it is not a superior stroke prevention
strategy to oral anticoagulation, nor does it improve survival. Its value lies squarely in reducing nonprocedural
bleeding. For clinicians, this means LAAO is a tool for a specific subset of AF patients, primarily those with a
high bleeding risk or documented intolerance to DOACSs, where the chronic risk of anticoagulation outweighs
the upfront procedural risk.

The wide confidence intervals for ischemic stroke and systemic embolism are not a minor detail. They
represent a genuine unknown. We cannot definitively say LAAO is equivalent to DOACs for preventing these
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devastating events. This uncertainty demands a frank conversation with patients, acknowledging that while
LAAO offers freedom from daily pills and their bleeding consequences, it may come with an unquantified,
albeit rare, risk of thromboembolism.

Industry must continue to refine LAAO devices and gather more granular data on long-term thromboembolic
outcomes. The current evidence suggests LAAO is a trade-off, not a clear win across all metrics. For patients,
this means the decision is highly individualized, requiring careful consideration of their personal bleeding risk,
lifestyle, and tolerance for uncertainty regarding stroke prevention. It is not a default choice for all AF patients
seeking an alternative to anticoagulants.

EDITORIAL & Al STANDARDS
Al tools are used solely to structure and summarise evidence from peer-reviewed primary sources. No Al-generated conclusions appear in The
Life Science Feed without editor verification against the primary source.
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