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Treatment of portal vein thrombosis in cirrhosis with
anticoagulation—more than meets the eye?
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Portal vein thrombosis (PVT) is a common complication in
patients with advanced chronic liver disease (i.e., cirrhosis).
In contrast to other thrombotic diseases, PVT in patients
with cirrhosis is frequently asymptomatic and discovered
incidentally during routine imaging procedures. There is
ongoing debate on whether all patients with PVT require
treatment as it is unclear whether PVT is a relatively
innocent bystander or whether PVT worsens disease
progression (1). Treatment may be required in patients
with >50% occlusion of the portal vein who are transplant
candidates to avoid thrombosis progression that may hinder
a future liver transplantation or cause progression of portal
hypertension (2). Current treatment consists of therapeutic
anticoagulation with vitamin K antagonists, heparins, or
direct oral anticoagulants. Although anticoagulant therapy
for cirrhotic PV'T is relatively safe, the efficacy is modest,
with meta-analyses demonstrating recanalization of the
portal vein in ~30-40% of patients without anticoagulation,
and ~60-70% with anticoagulation (3,4).

The modest effect of anticoagulant therapy for PVT
in patients with cirrhosis may relate to the pathogenesis
of the disease. While thrombotic events in other venous
vascular beds, notably deep vein thrombosis (DVT) of the

leg and pulmonary embolism (PE) are clearly caused by
intravascular clot formation, the role of clot formation in
driving PVT is less clear. Firstly, while hypercoagulable
factors such as carriership of FVleiden or non-O blood
group are clear risk factors for development of DVT
or PE, hypercoagulability appears to play a much more
modest role (if any) in development of PVT (5,6). Secondly,
the composition of a portal vein thrombus is completely
different from that of a thrombus in a patient with DVT
or PE. While a thrombus in a patient with DVT or PE
consists of fibrin, platelets, and red blood cells (7), a portal
vein thrombus often completely lacks these classical clot
components (8). The majority of portal vein thrombi consist
of a thickened portal vein wall intima as we demonstrated
in a recent study in which we examined portal vein thrombi
retrieved during liver transplantation procedures (8) (see
Figure I). These observations argue against PVT as a
true thrombotic disease, and we proposed that portal vein
obstruction or portal vein stenosis may be a more appropriate
term for what is now classified as cirrhotic PV'T. Interestingly,
mild portal vein intima hyperplasia is also observed in patients
with cirrhosis but without PVT (Figure I), suggesting that
exacerbation of portal vein intimal hyperplasia underlies
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Figure 1 Pathogenesis of portal vein thrombosis. The portal vein wall develops intimal thickening in patients with cirrhosis, whereas

no intima is present in a healthy portal vein wall. In patients with portal vein thrombosis, the intima thickening has progressed

and may be accompanied by a fibrin-rich thrombus within the portal vein lumen. Reprinted with permission from Lisman (9),

Hemasphere 2023;7:¢886. PVT, portal vein thrombosis.

development of PVT. It is unknown how portal vein
intimal hyperplasia develops in patients with cirrhosis,
but a likely mechanism relates to changes in portal vein
flow as a consequence of portal hypertension, as changes
in flow are known to cause intimal hyperplasia in other
vascular beds, such as coronary artery bypass grafting using
autologous veins (10). Such a mechanism aligns with the
observation that alterations in portal flow, and not markers
of hypercoagulability or inflammation, predict future
development of PVT in patients with cirrhosis (5).
Although it has been previously established that
treatment with anticoagulant drugs helps to recanalize the
portal vein in some patients with PV'T] it has been debated
whether successful recanalization is beneficial for the
patient beyond facilitating liver transplantation. Whereas
some studies demonstrated that PVT results in accelerated
progression of disease (11), other studies suggested that
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PVT is merely a reflection of severity of disease with no
effect on progression of disease (12). In a recent publication,
Guerrero and coworkers reported an individual patient data
meta-analysis of studies that compared patients that received
anticoagulant therapy with the aim to treat PVT with
patients with PV'T that did not receive anticoagulation (3).
This study showed a clear and clinically significant
survival benefit of anticoagulant treatment (a 36% relative
risk reduction in all-cause mortality). Importantly and
surprisingly, the survival benefit of anticoagulation was
independent of portal vein recanalization. Also in this study,
the effect of anticoagulation on portal vein recanalization
was modest (with 58% of patients recanalizing with
anticoagulation, while 33% of patients recanalize without
anticoagulation). These results suggest that anticoagulant
treatment has PVT-independent effects on outcome in
patients with cirrhosis. This in turn suggests that the aim
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of anticoagulant treatment of patients with cirrhotic PVT
should not primarily be portal vein recanalization, but
rather that anticoagulant treatment should be considered
with the aim to improve the general condition of the
patient.

The observation that anticoagulants are beneficial for
patients with cirrhosis is not new. Extensive experimental
studies have demonstrated that anticoagulant reduce
disease progression in models of acute and chronic liver
injury by preventing intrahepatic microthrombosis and by
reducing activation of intrahepatic cells (notably stellate
cells) by coagulation proteases such as thrombin and
factor Xa (13). In addition, a small randomized controlled
trial has demonstrated that anticoagulant treatment of
patients with cirrhosis, but without PVT, reduces the
risk for decompensation and death (14). Furthermore,
anticoagulation of patients with cirrhosis and atrial
fibrillation is associated with a survival benefit (15).
These observations thus strongly suggest to consider
anticoagulation for all patients with PV'T. Current clinical
guidance documents indicate that there are situations in
which anticoagulation for asymptomatic cirrhotic PVT
should be considered (e.g., recent occlusive or partially
occlusive thrombosis with >50% occlusion), but are
generally conservative particularly when the patient is not a
transplant candidate. The study of Guererro suggests that a
more liberal approach to anticoagulant therapy for cirrhotic
PVT may be more appropriate.

The downside of anticoagulant therapy is an increased
bleeding risk. Patients with cirrhosis may acquire major
alterations in their hemostatic system, which may make
them more susceptible to anticoagulation-related bleeding
complications (16). The decision to initiate or continue
anticoagulation should thus be carefully weighed against
the bleeding risk. Importantly, anticoagulation may
paradoxically reduce bleeding risk in patients with cirrhosis, as
anticoagulation may reduce portal hypertension, which in turn
reduces the risk for portal hypertension-associated bleeding
(e.g., variceal bleeding) (4). The altered hemostatic parameters
in patients with cirrhosis complicate an adequate assessment
of bleeding risk, and decisions to initiate anticoagulation in
patients with cirrhosis that are frail and have co-morbidities
may require a multidisciplinary discussion.

Although the study of Guerrero and coworkers may be
a game-changer as it shows that a simple and affordable
pharmacological intervention is associated with a substantial
survival benefit, some limitations of the study that were not
discussed by the authors themselves deserve attention. First,
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the age of the patients was relatively low, which may suggest
that many patients were candidates for liver transplantation,
and therefore had an indication for anticoagulant therapy.
Second, the study assessed patients with both occlusive
and non-occlusive PVT, without a clear description of
characteristics of the partial thrombi. Third, patients were
treated with either vitamin K antagonists or heparins,
but no patients receiving direct oral anticoagulants were
studied. Thus, further studies, preferable large well-
designed randomized trials, are required to definitively
establish the role of anticoagulants in patients with
cirrhotic PVT.

An unsolved issue is how to improve recanalization
rates of patients with PVT that are transplant candidates.
A patent portal vein at the time of liver transplantation
simplifies the surgical procedure, and may improve graft
survival. A substantial proportion of patients does not
adequately respond to anticoagulant therapy, which is
understandable in light of the observation that may portal
vein thrombi are devoid of fibrin (8). Studies on alternative
treatment strategies for cirrhotic PVT that are directed
at decreasing portal vein intimal hyperplasia are required.
Even better, strategies to avoid development of PVT should
be better explored. Interestingly, anticoagulant treatment
has been demonstrated to substantially decrease PVT
development (13), which may relate to the role of the
coagulation system in development of intimal hyperplasia (8).

In summary, there have been major recent advances in our
understanding of the pathogenesis and treatment of PVT in
patients with cirrhosis. It appears that anticoagulant treatment
is remarkably beneficial for these patients, but this benefit
seems independent of thrombus resolution. Rather, PV'T-
independent mechanisms such as prevention or treatment of
intrahepatic microthrombosis may be central in the success
of anticoagulant treatment in this setting. Studies specifically
aimed at exploiting these PV T-independent beneficial effects
of anticoagulant therapy need to be developed for patients with
various stages of advanced chronic liver disease. In addition,
alternative strategies for portal vein recanalization in patients
with cirrhosis may be required.
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