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Abstract

Directoral anticoagulants (DOACs)havebeenawelcomeaddition toclinicalpracticedue to

the practical advantages they confer over traditional anticoagulants. In many countries,

DOACs are now used as first-line treatment for the management of venous thromboem-

bolism (VTE). Traditional anticoagulants allow for a degree of individualization, either

throughmonitoring the international normalized ratio in the case of vitamin-K antagonists

or through dose titration according to bodyweight in the case of low-molecular-weight

heparin. However, the use of fixed doses and removal of the need for routine monitoring

has created uncertainty in prescribing DOACs for patients at the extremes of bodyweight,

renal function, and patients with liver impairment, who were not well represented in the

DOAC licensing clinical trials. The discipline of pharmacokinetics is concerned with the

movement of drugs through the body. Although the extremes of bodyweight and renal and

liver function will influence the pharmacokinetics of DOACs, are these changes significant

enough to affect clinical outcomes of bleeding and thrombosis? In other words, can the

fixed-dosing strategy of DOACs accommodate these differences in physiology? In this

review, we recap key pharmacokinetic principles for drug dosing; review venous throm-

boembolism trial and real-world data on patients prescribed DOACs at the extremes of

bodyweight, renal function, and liver function; relate this to thepharmacokinetic properties

of DOACs; and summarize the state of the field and current unknowns.
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Use of DOACs for VTE treatment in liver impairment

What about the use of DOACs in splanchnic vein thrombosis (SVT)?

� Pa�ents with elevated liver enzymes alanine aminotransferase (ALT)/aspartate 
aminotransferase (AST) >2 x ULN or total bilirubin ≥ 1.5 x ULN were excluded in 
the DOAC trials

� Few pa�ents (1-3%) in the DOAC arms of the clinical trials had any degree of 
liver impairment

� Use of the DOACs in severe hepa�c impairment is not recommended according 
to drug labelling

� Interes�ngly, dabigatran (mainly renally cleared) would appear to be a good 
op�on in liver impairment but there is li�le published experience

Why is liver impairment relevant to VTE treatment? 

� There is very li�le published data with the use of DOACs for trea�ng VTE in advanced liver disease
� A systema�c  review and meta-analysis of published studies including AF pa�ents [61] compared 

DOACs to tradi�onal an�coagulants and reports:

 
 

Emerging evidence suggests DOACs are a reasonable alterna�ve for treatment of SVT in pa�ents with 
compensated liver cirrhosis [65]

� 0.6-15.8% in pa�ents with 
liver cirrhosis or portal 
hypertension have portal 
vein thrombosis (PVT)

� The prevalence of PVT 
increases with the severity 
of cirrhosis [62]

� All the oral Xa inhibitors are par�ally metabolised through 
the liver

� Therefore, liver impairment could increase their exposure 
and lead to increased bleeding.

Single dose studies [57-60] show that in pa�ents with mild-moderate liver 
impairment, the AUCs are comparable to healthy controls – apart from rivaroxaban 
– where a 2.27 fold ⬆ in AUC was seen.

What published informa�on exists of DOAC use in advanced liver disease? 

��
��

Were pa�ents with liver impairment represented in the DOAC trials? 

How might PK parameters be affected? 
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Research suggests that:

� For PVT in cirrhosis -
bleeding risk is comparable 
between DOAC and VKA

� DOACs are associated with 
a higher pooled rate of PVT 
recanaliza�on [63 – 64] 
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