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Introduction
Direct oral anticoagulants (DOACs) are widely used for treatment of venous thromboembolism (VTE) and stroke prophylaxis in
patients with atrial �brillation. Liver cirrhosis increases the risk of conditions necessitating anticoagulation, but also increases
the risk of bleeding, complicating anticoagulation use. Traditionally, low molecular weight heparin (LMWH) or Vitamin K An-
tagonists (VKA) have been used in this patient population. However, VKA use can be complicated due to dif�culty monitoring
in the context of synthetic dysfunction and baseline INR abnormalities.
DOACs have emerged as alternative agents, with less proposed reliance on hepatic elimination. Apixaban, rivaroxaban, edox-
aban and dabigatran are eliminated by the liver at 75%, 65%, 50% and 20% respectively. However, safety data on DOACs in
cirrhosis patients is limited due to historic exclusion from larger trials. Patients with severe Child-Pugh (CP) classes are notably
underrepresented in major trials. Various guidelines currently classify CP class C (and sometimes B) as contraindications to
DOACs.
Methods
A literature search of MEDLINE and Embase from inception to Jan 2023 identi�ed randomized controlled trials (RCTs) and
cohort studies comparing DOACs to LMWH/VKA in cirrhosis patients. Two independent reviewers screened and extracted
data at title, abstract, and full-text. Patient characteristics, CP class, and anticoagulation regimens were extracted.
The primary outcome was major bleeding per ISTH criteria. Secondary outcomes include clinically relevant non-major bleed-
ing (CRNMB) and minor bleeding per ISTH criteria as a composite outcome, VTE incidence, and arterial thromboembolism
(ATE) incidence. Results were strati�ed into two subgroups: CP B&C Exclusive, and CP Unspeci�ed (primary study did not re-
port or stratify by CP class). A meta-analysis was conducted using the Mantel-Haenszel random-effects model and presented
as odds ratios (OR) with corresponding 95% con�dence intervals (CI).
Results
Of 794 articles screened, 21 articles (2 RCTs, 1 prospective cohort, 13 retrospective cohorts, 5 abstracts) were included for
analysis (n = 5738). Overall, DOACs were associated with a lower risk of major bleeding compared to controls (OR=0.63
[0.45, 0.89], p<0.01). This result was consistent in the CP B&C Exclusive subgroup (OR=0.42 [0.29, 0.62], p<0.01, 5 studies) but
not in the CP Unspeci�ed subgroup (OR=0.71 [0.48, 1.08], p=0.11, 13 studies). One large study (n=3213), Lawal 2023, weighed
20.1% in the CP B&C Exclusive group, favoured DOACs in reduction of major bleeding (OR=0.37, 95%CI [0.24,0.57]). Removal
of this study in a post-hoc sensitivity analysis led to no differences inmajor bleeding in the CP B&C subgroup (OR=0.79, 95%CI
[0.31,1.97]), CP Unspeci�ed subgroup (OR=0.71, 95%CI [0.48,1.08]), or overall bleeding (OR=0.75, 95%CI [0.55,1.03]).
For CRNMB andminor bleeding, DOACs did not differ from control overall or in any subgroups. DOACs signi�cantly reduced
the risk of VTE in the CP Unspeci�ed subgroup and overall. The difference in VTE incidence was non-signi�cant in the CP B&C
Exclusive subgroup, however the analysis only had two studies. The difference in ATE incidence in the overall sample and all
subgroups was non-signi�cant.
Conclusion
In this analysis comparing DOACs to LMWH/VKAs in patients with liver cirrhosis, DOACs were associated with a statistically
signi�cant reduction in the risk of major bleeding overall and in the more advanced subgroups (CP B&C). The association
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between DOACs and the risk of CRNMB and minor bleeding was non-signi�cant. Patients using DOACs had lower VTE
incidence compared to those using LMWH/VKA, with no difference in ATE incidence.
Limitations include the inability to stratify CP class B and C due to limited CP class C evidence, reducing con�dence in our
ability to differentiate a differing effect in these two groups. Furthermore, a single large study (Lawal 2023), heavily in�uenced
the major bleeding outcome; its removal shifted the conclusion from favouring DOACs to non-signi�cant differences.
Nevertheless, these results provide reassurance on the safety pro�le of DOACs in comparison to LMWH/VKA in patients
with cirrhosis, particularly in those with moderate to severe liver cirrhosis, a population of clinical uncertainty. There is no
concerning evidence for future trials, which are much needed, to include this population.
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