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Abstract
Background: Direct-acting oral anticoagulants (DOACs) are used in patients with 
splanchnic vein thrombosis (SVT) and cirrhosis, but evidence for safety and efficacy in 
this setting is limited. Our aim was to identify indications and reasons for starting or 
switching to DOACs and to report adverse effects, complications and short-term 
outcome.
Methods: Data collection including demographic information, laboratory values, treat-
ment and complications through the Vascular Liver Disease Interest Group Consortium.
Results: Forty-five centres (90%) of the consortium completed the initial eCRF. We 
report here a series of 94 patients from 17 centres. Thirty-six patients (38%) had cir-
rhosis. Child-Pugh score was 6 (range 5-8), and MELD score 10.2 (range 6-19). 
Indications for anticoagulation were splanchnic vein thrombosis (75%), deep vein 
thrombosis (5%), atrial fibrillation (14%) and others (6%). DOACs used were rivaroxa-
ban (83%), dabigatran (11%) and apixaban (6%). Patients were followed up for a me-
dian duration of 15 months (cirrhotic) and 26.5 months (non-cirrhotic). Adverse events 
occurred in 17% of patients and included one case of recurrent portal vein thrombosis 
and five cases of bleeding. Treatment with DOACs was stopped in three cases. The 
major reasons for choosing DOACs were no need for monitoring or inadequacy of INR 
to guide anticoagulation in cirrhotic patients. Renal and liver function did not change 
during treatment.
Conclusions: A consistent number of patients with SVT and/or cirrhosis are currently 
treated with DOACs, which seem to be effective and safe. These data provide a basis 
for performing randomized clinical trials of DOACs vs. low molecular weight heparin 
or vitamin K antagonists.
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1  | INTRODUCTION

Direct-acting oral anticoagulants (DOACs) are currently approved for 
the prevention of ischaemic stroke in patients with atrial fibrillation 
and as treatment of deep venous thrombosis of the leg and pulmonary 
embolism.1 However, they have also been used “off label” in several 
other indications, including portal vein thrombosis and Budd-Chiari 
syndrome in a limited number of patients,2-4 but their efficacy and 
safety in these situations remain unknown.

In addition, the use of concomitant medications, age and co-
morbidities, renal insufficiency and impairment of liver function, 
may significantly affect pharmacokinetics and pharmacodynamics of 
DOACs.5,6 In this context, patients with advanced liver disease raise a 
double challenge primarily due to the known derangements of the co-
agulation system,7 and secondarily due to the potential impact of the 
impairment of the liver function on the efficacy and safety of DOACs. 
This is especially relevant because of the nowadays confirmed high 
prevalence of thrombotic events in patients with cirrhosis with the 
ensuing increase in the use of anticoagulants.8,9

The scarcity of data on the use of DOACs for the treatment of 
splanchnic vein thrombosis10 and/or in patients with cirrhosis11 as 
well as recent reported cases of direct DOAC-related hepatotoxicity12 
prompted us to perform this survey. In recent publication reporting 
data from 20 cirrhotic patients treated with DOACs the authors did 
not identify any increased risks compared to patients treated with 
vitamin K antagonists or LMWH.13

We set out to collect information about the indications and the 
reasons for starting or switching to DOACs in patients with cirrhosis 
and/or splanchnic vein thrombosis and to describe possible adverse 
effects and safety issues in this particular group of patients with portal 
hypertension.

2  | MATERIALS AND METHODS

A survey using an electronic e-CRF was performed initially between 
February and December 2014 followed by a second data collection 
between April and July 2016 among the members of the VALDIG 
Consortium (www.valdig.eu) to gather information about the use of 
DOACs in patients with cirrhosis and/or splanchnic vein thrombosis 
(Table S1).

There were two inclusion criteria: (i) the use of DOACs (rivarox-
aban, apixaban, dabigatran), and (ii) the presence of cirrhosis (based on 
histology or clinical and imaging data) and/or splanchnic vein throm-
bosis (including portal vein thrombosis or Budd-Chiari syndrome). 

Patient’s initial information was recorded at the time of starting 
DOACs followed by data collection at the two time points indicated 
above.

Adverse events were recorded including hepatotoxicity, gastro-
intestinal symptoms and bleeding of any grade. Major bleeding was 
defined by the presence of at least one of the following characteristics: 
need for hospitalization, or transfusion of at least two units of packed 
red blood cells, or intracranial or retroperitoneal location or leading 
to death.

Data analysis was performed using descriptive statistics and 
comparisons between laboratory values were performed using 
Mann-Whitney test. A P value of <.05 was considered statistically 
significant.

According to a position statement of the ethic committee of the 
University Hospital of Bern, Switzerland (date 27 January 2014), pa-
tients’ approval was not mandatory since this data collection was fully 
anonymized.

3  | RESULTS

Among the 50 centres belonging to the VALDIG Consortium during 
the period of this study, 45 (90%) provided data concerning the use of 
DOACs in patients with cirrhosis and/or splanchnic vein thrombosis. 
Of the 45 participating centres, 28 did not report any patients fulfilling 
the inclusion criteria, while 17 centres provided data about 94 pa-
tients treated with DOACs. The baseline characteristics of this study 
population, the indication for anticoagulation and the anticoagulant 
used are summarized in Table 1.

The daily dose of DOACs was determined by the local investiga-
tors and there was no standardized adjustment across the centres. In 

Key points
•	 Direct-acting oral anticoagulants are used for the preven-

tion or treatment of several thrombotic disorders.
•	 Data about safety and efficacy of these drugs in patients 

with cirrhosis and/or splanchnic vein thrombosis are 
scarce.

•	 Here, we report the use of DOACs in 94 patients from 17 
European centres.

•	 Results on effectiveness and safety are of DOACs in this 
patient population provide the basis for randomized clini-
cal trials.
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patients with decompensated cirrhosis DOACs were not used, while 
in Child-Pugh A cirrhosis each investigator determined the dosage on 
a case-by-case basis.14

3.1 | Patients without cirrhosis

Fifty-eight patients with splanchnic vein thrombosis without underly-
ing cirrhosis receiving DOACs were identified. Portal vein thrombosis 
and cardiac arrhythmia were the main indications for anticoagulation 
in 65% and 21% of these non-cirrhotic patients respectively. DOACs 
were the initial anticoagulant in 34% of patients, while the remain-
ing 66% of cases were previously treated with another anticoagulant 
(the most frequently used anticoagulants were low molecular weight 
heparins, followed by vitamin K antagonists including phenprocou-
mon, warfarin and acenocoumarol). The main reasons for switching 
to DOACs were development of recurrent thrombosis, INR instabil-
ity and clinically relevant side effects. In one-third of the patients, no 
need of INR monitoring was the reason to choose DOACs. Other rea-
sons included patient’s comfort and no need for injections in 10% and 
7% respectively.

In the initial data collection, the duration of treatment with 
DOACs was 13.1 (mean) and 10.5 (median) months (range 2-48). In 
this period, adverse events were reported in 11 (19%) of patients 
(Figure 1A).

No cases of mortality related to the use of DOACs were reported 
during this study period. The median daily dose of all DOACs (i.e. ri-
varoxaban, apixaban and dabigatran) in patients without cirrhosis was 
25% higher than in patients with cirrhosis (Table 1).

Follow-up data were available for 26 patients who were treated 
with DOACs for a total duration of 27.9 (mean) and 26.5 (median) 
months. Adverse events were newly reported in five cases includ-
ing three haemorrhagic complications and two thrombotic events. 
Haemorrhages occurred from oesophageal varices, from a gastric 
ulcer and in one case in the form of a prolonged menstrual bleed-
ing. Anticoagulation therapy was continued, but in two cases, it was 
changed for low molecular weight heparin. The two thrombotic events 
included one case of progression of portal vein thrombosis, for which 
rivaroxaban was replaced by phenprocoumon and one case of ob-
struction of a meso-caval shunt in which rivaroxaban was stopped and 
a treatment with LMWH was introduced.

Patients without cirrhosis (n=58) Patients with cirrhosis (n=36)

Age (Y) 49.5 (range 16-82) 64.9 (range 32-82)

Gender 29 F-29 M (50%-50%) 15 F-21 M (42%-58%)

Aetiology of cirrhosis

Alcohol – 10 (28%)

HCV – 6 (17%)

NAFLD/NASH – 8 (22%)

Other – 12 (33%)

Oesophageal or gastric varices:

Total 24 (41%) 23 (64%)

Large 15 (62%) 7 (30%)

Previous variceal 
bleeding

17 (70%) 9 (39%)

Presence of ascites 13 (22%) 12 (33%)

Indication for anticoagulation

Portal vein 
thrombosis

38 (65%) 22 (61%)

Budd-Chiari 
Syndrome

4 (7%) 5 (14%)

Cardiac arrhythmia 12 (21%) 5 (14%)

Peripheral deep vein 
thrombosis

– 2 (5%)

Other 6 (10%)a 2 (5%)b

DOAC used and median daily dose

Rivaroxaban 49 (84%), 20 mg (range 10-20 mg) 30 (83%), 15 mg (range 5-20 mg)

Apixaban 6 (10%), 7.5 mg (range 5-10 mg) 4 (11%), 5 mg (range 2.5-10 mg)

Dabigatran 3 (5%), 220 mg (range 150-220 mg) 2 (5%), 165 mg (range 110-220 mg)

aPulmonary embolism, venoocclusive disease, hereditary spherocytosis and Factor V Leiden mutation.
bPeripheral deep vein thrombosis.

TABLE  1 Characteristics of this 
study population
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3.2 | Patients with cirrhosis

Thirty-six patients with cirrhosis received DOACs. The causes of cir-
rhosis are summarized in Table 1. The main indication for DOACs was 
portal vein thrombosis (61%), concomitant Budd-Chiari Syndrome 
(14%), cardiac arrythmia (14%), followed by deep vein thrombosis 
(5%) and others (5%). The majority of these patients (58%) was initially 
treated with other anticoagulants.

According to investigators survey, in one-third of the patients, a 
switch from vitamin K antagonists to DOACs was deemed justified 
by the fact that, when spontaneously prolonged due to cirrhosis, INR 
would be inappropriate for monitoring anticoagulation. Other reasons 
for switching to DOACs included INR instability or the development of 
side effects (14%), patient’s comfort (14%), no need for INR monitor-
ing or no need for injections (16%).

The mean duration of treatment with DOACs in the initial data 
collection was 9.6 (mean) and 7.0 (median) months (range 2-48). 
In this period, adverse events were reported in 6 (17%) of patients 
(Figure 1B).

At the beginning of treatment, the mean Child-Pugh score was 6 
(range 5-8) and remained unchanged after DOACs. Similarly, the MELD 
score did not change significantly from 10.2 to 11.3 points. In both 
cirrhotic and non-cirrhotic patients, liver and renal function tests did 
not significantly change during the treatment with DOACs (Table 2). 
DOAC serum levels or factor Xa were not routinely monitored.

Patients with cirrhosis were prescribed more often with a reduced 
dose of DOACs (23 out of 36 patients) than those without cirrhosis 
(17 of 58 patients) and this difference was statistically significant 
(P=.00098 using Chi-Square test).

Follow-up data were available for 18 patients with cirrhosis, who 
were treated with DOACs for a total duration of 14.6 (mean) and 15.0 
(median) months. During this period, one patient died of pneumonia 
and another one was lost to follow-up. Treatment with DOACs was 
stopped in five patients. In two patients DOACs were stopped and 
replaced by LMWHs after lower gastrointestinal bleeding. In three pa-
tients, anticoagulation was definitively stopped after the development 
of hepatorenal syndrome followed by liver transplantation in one case 
and after TIPS insertion in two patients.

F IGURE  1 Overall incidence of adverse events reported with the use of DOACs in patients without cirrhosis (1A) or with cirrhosis (1B). 
The schemes describe the number of patients and the type of adverse events and whether DOACs were stopped as a consequence of these 
complications
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4  | DISCUSSION

Despite the lack of registration for these indications, we show here 
that DOACs are used in patients with portal vein thrombosis, Budd-
Chiari syndrome or cirrhosis in approximately 40% of the centres be-
longing to the VALDIG Consortium.

These data represent so far the largest available series on the use 
of DOACs in patients with splanchnic vein thrombosis or with im-
paired liver function due to cirrhosis. However, it must be stressed 
that no patient with advanced liver disease in the stage Child-Pugh 
C was treated with DOACs. This is likely due to the current safety 
recommendations concerning the use of these drugs in patients with 
severely impaired liver function.15,16 In addition, in cirrhotic patients, 
all three DOACs were administered in a lower dose than the one ad-
ministered to non-cirrhotic patients (Table 1) despite treating similar 
thrombotic conditions. Only 13 of 36 cirrhotic patients (36%) in con-
trast to 41 of 58 non-cirrhotic patients (71%) were prescribed a full 
anticoagulant dose. The lower dose used was not related to an adap-
tation of the dose to kidney dysfunction, since creatinine was similar 
in patients with and without cirrhosis and within the normal range. 
This could rather indicate that physicians were administering DOACs 
with particular caution in patients with cirrhosis. Thus, considering 
the limitation that cirrhotic patients were possibly undertreated and 
that no patients with Child-Pugh C cirrhosis were included, the expe-
rience reported here suggests that the use of DOACs can be extended 
to patients with Child-Pugh A and B stages. In their recent study,13 
Intagliata et al. found no significant differences in terms of safety and 
efficacy in cirrhotic patients treated with DOACs when compared 
to cirrhotic patients under treatment with vitamin K antagonists or 
LMWH. Similar to this study, the authors did not include patients with 
advanced cirrhosis (stage Child-Pugh C).

On one hand, these findings increase the growing amount of clini-
cal evidence that anticoagulation in general is not particularly danger-
ous in cirrhosis. On the other hand, they extend the armamentarium of 
anticoagulants for cirrhotic patients, by including DOACs in addition 
to LMWH and vitamin K antagonists. The benefit of using DOACs in 
patients with cirrhosis will remain, however, unclear until head to head 
comparison of traditional and new anticoagulants will be available.14

The incidence of complications, also including bleeding episodes, 
related to anticoagulation in this study was similar in patients with or 
without cirrhosis. Recurrence of thrombosis of the portal vein under 
treatment with rivaroxaban may indicate insufficient dosing or, as 
suggested by in vitro results,9 that the potency of this drug might be 
reduced in cirrhotic patients. Further studies, preferably randomized 
clinical trials including a large number of patients are needed to ad-
dress this issue.

An increased risk of gastrointestinal bleeding with an incidence of 
1.4% in patients treated with DOACs has been described in a recent 
meta-analysis.17 The four cases of major gastrointestinal bleeding out 
of 94 patients from our series correspond to an incidence of 5.1% over 
a median duration of 26.5 months in patients without cirrhosis and of 
2.7% over a median duration of 15 months in patients with cirrhosis. 
Data from a recent survey showed that in cirrhotic patients treated with 
DOACs for a mean duration of 8.9 months, the incidence of major bleed-
ings was 5%13 and that in a control group of patients treated with tradi-
tional anticoagulants the incidence of bleeding was similar. Additional 
studies showed that the incidence of minor and major gastrointestinal 
bleeding in cirrhotic patients treated with LMWH was 8%18 and 9% over 
a follow-up of 19 months.19 These findings are at some variance with 
those reported earlier, in where no bleeding complications occurred in 
cirrhotic patients treated with traditional anticoagulants for 24 months.20 
Therefore, based on the currently available evidence, the use of DOACs 
in cirrhotic patients seems to be as safe and effective, as the traditional 
anticoagulants, provided that liver function is within Child-Pugh stages 
A or B. It is however obvious that more data are needed to better assess 
the risk/benefit ratio of DOACs in this group of patients.

Hepatotoxicity of DOACs has been reported previously12,21,22 and 
is certainly a point of concern in particular in patients with chronic ad-
vanced liver disease. Nevertheless, in the 94 patients of this study, no 
hepatotoxicity was observed. Since the incidence of DOACs-induced 
liver toxicity is estimated to be less than 1%, the number of patients 
included in this survey is not sufficiently representative to confirm 
these data.

It must be stressed that caution is needed for the interpretation of the 
data presented here due to the limitations of this study design. For exam-
ple, the lack of a control group including patients treated with traditional 
anticoagulants allowing a comparison represents a significant drawback.

TABLE  2 Laboratory data of this study population

Patients without cirrhosis Patients with cirrhosis

At start of 
therapy

After 
10.5 months 
(n=58)

After 
26.5 months 
(n=26) P

At start of 
therapy

After 
7.0 months 
(n=36)

After 
15.0 months 
(n=18) P

Creatinine (μmol/L) 71±24 70±29 80±50 ns 77±24 81±42 97±28 ns

INR 1.20±0.29 1.20±0.19 1.19±0.34 ns 1.14±0.20 1.20±0.19 1.17±0.20 ns

Bilirubin (μmol/L) 13±19 15±25 16 ± 99 ns 18±18 21±17 27±48 ns

Albumin (g/L) 38±7 39±6 40±7 ns 36±5 35±6 33±8 ns

Thrombocytes G/L 221±153 200±153 196±131 ns 122±163 126±121 107±151 ns

ALT (IU/L) 29±49 30±26 NA ns 43±35 37±24 NA ns

All data are expressed as median values ±SD.
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In conclusion, while these results do not allow any recommenda-
tions on the use of DOACs in patients with splanchnic vein thrombo-
sis and/or cirrhosis, they indicate that these agents are already used 
off label in this population. These observational data provide a basis 
for building randomized clinical trials of DOACs vs. LMWH or vitamin  
K antagonists in these patient groups.
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