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Cirrhosis as a risk factor for venous thrombosis
Ton Lisman1; Francesco Violi2
1Surgical Research Laboratory, Department of Surgery, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands; 2Department of Internal 
 Medicine and Medical Specialties, Sapienza University of Rome, Rome, Italy

Correspondence to:
Ton Lisman
University Medical Center Groningen
Department of Surgery, BA33
Hanzeplein 1, 9713 GZ Groningen
The Netherlands
Tel.: +31 50 3619028, Fax: +31 50 3632796
E-mail: j.a.lisman@umcg.nl

Received: October 14, 2016
Accepted: October 14, 2016
Epub ahead of print: October 27, 2016

https://doi.org/10.1160/TH16-10-0782
Thromb Haemost 2017; 117: 3–5

Invited Editorial Focus

Chronic and acute liver diseases have long 
been considered as the epitome of acquired 
bleeding disorders. Evidence in support of 
this included profoundly abnormal test re-
sults of routine diagnostic tests of haemo-
stasis in combination with clinical bleeding 
(1). Although bleeding in patients with cir-
rhosis is common, many of the clinically 
relevant bleeding episodes – i. e. variceal 
bleeds – are unrelated to haemostasis. 
These bleeding events are rather a conse-
quence of portal hypertension and local 
vascular abnormalities (2).

Laboratory studies performed in the 
last decade have provided evidence for a 
rebalanced haemostatic system in patients 
with liver diseases (3, 4). This new hae-
mostatic balance is a consequence of a 
simultaneous decline in pro- and anti -
haemostatic drivers (▶ Figure 1). The 
haemostatic balance in patients with liver 
disease is, however, unstable and can dis-
play both hypo- and hypercoagulable fea-
tures. Hypocoagulable features include 
decreased clot formation and stability in 
some studies using viscoelastic testing (5), 
hyperfibrinolysis (6), and delayed fibrin 
polymerisation (7). Hypercoagulable fea-
tures include platelet hyperreactivity 
which appears related to endo toxaemia (8, 
9), enhanced thrombin generating poten-
tial (10), increased production of intra -
vascular tissue factor (11), and a pro-
thrombotic fibrin structure (12).

The unstable haemostatic balance in cir-
rhosis is thought to contribute to bleeding 
or thrombotic events although it remains 
difficult to predict which patient is at risk 
for bleeding or thrombosis. The hyperco-
agulable features in patients with cirrhosis 
have only been recognised in recent years, 
and it has also only been recently acknowl-
edged that patients with cirrhosis are not 
protected from clinical thrombotic events.

In 2006, Northup et al. were the first to 
report on the incidence of venous throm-
bosis in hospitalised patients with cirrho-
sis, and this group concluded that despite 
prolongations in the international normal-
ised ratio (INR) and use of thrombopro-
phylaxis in some patients venous throm-
botic events did occur (13). Subsequent 
studies even suggested that liver disease 
was in fact a risk factor for development of 
venous thrombosis (14). An increased risk 
of venous thrombosis in cirrhosis could be 
related to the hypercoagulable features dis-
cussed in the previous paragraph, but may 
also relate to endothelial dysfunction (a 
common feature in cirrhosis) (15, 16), or 
stasis (either related to the hyperdynamic 
circulation or to reduced mobility of the 
sicker patient with cirrhosis).

In this issue of Thrombosis and Haemo-
stasis, Ambrosino et al. report a systematic 
review and meta-analysis of the risk of ve-
nous thrombosis in patients with cirrhosis 
(17). Using a dataset of nearly 700,000 pa-
tients with cirrhosis and nearly 1.5 million 
controls from 11 studies, the authors dem-
onstrate an overall 1.7-fold increased risk 
of venous thrombosis in patients with cir-
rhosis, with similar estimates when deep-
vein thrombosis and pulmonary embolism 
were considered individually. Interestingly, 
males with cirrhosis appeared to have an 
increased risk for venous thrombosis com-
pared to females.

While acknowledging the limitations of 
systematic reviews and meta-analyses (18), 
we do think the data by Ambrosino et al. 
are important as they have important clini-

cal consequences. The fact that cirrhosis is 
a risk factor for venous thrombosis rein-
forces the notion that routine thrombopro-
phylaxis should not be withheld despite 
prolongations in the INR (19). Recent 
retrospective studies have suggested that 
thromboprophylaxis does not reduce the 
rate of venous thrombosis in patients with 
cirrhosis (20–22). Nevertheless, thrombo-
prophylaxis, in particular with low-molec-
ular-weight heparin (LMWH), appears safe 
in terms of bleeding risk (20–23). These re-
sults might be explained by the fact that 
many patients in these studies were at low 
risk for venous thrombosis, by cautious use 
of thromboprophylaxis (e. g. dose-adjust-
ments in those patients with prolonged 
INRs), or by decreased anticoagulant ef-
fects of heparins due to decreased plasma 
levels of antithrombin. Routine thrombo-
prophylaxis with heparins in patients with 
cirrhosis can be complicated by issues with 
dosing and monitoring. It has been shown 
that anticoagulant drugs have altered po-
tency in patients with cirrhosis, at least in 
vitro (24). Importantly, monitoring tests of 
heparins are unreliable in patients with cir-
rhosis, anti-Xa tests underestimate, and 
APTT-based testing overestimates heparin 
levels (25). Prospective clinical studies on 
efficacy and safety of thromboprophylaxis 
in patients with cirrhosis are therefore ur-
gently required. Patients in such studies 
may be stratified according to their risk of 
thrombotic events. The Padua risk predic-
tion score has been demonstrated to pre-
dict thrombosis risk also in patients with 
cirrhosis (22, 26).

The new generation non-vitamin K an-
tagonist oral anticoagulant drugs (NOACs, 
also referred to as Direct Oral Anticoagu-
lants or DOACs (27)) may have benefits 
over LMWH in patients with cirrhosis 
(28). One of the advantages of NOACs in 
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patients with cirrhosis is their indepen-
dence of antithrombin levels, which may be 
a contributor to a decreased effect of hepa-
rins in these patients. However, there is 
very little clinical experience with NOACs 
in patients with liver disease, and NOACs 
are not recommended for patients with 
(advanced) cirrhosis according to their 
package inserts. In addition, the in vitro 
anticoagulant effects of NOACs are pro-
foundly altered in patients with cirrhosis 
(24, 29). Nevertheless, limited clinical ex-
perience suggests NOACs are probably safe 
in patients with mild to moderate cirrhosis, 
even when used long-term (30–32).

Besides prophylaxis using anticoagulant 
therapy, a more aggressive approach to 
combat endotoxaemia may be effective in 
reducing the risk of venous thrombosis. It 
has been well established that endotoxae-
mia results in a procoagulant state. In pa-
tients with cirrhosis, endotoxaemia is 
thought to contribute to endothelial cell ac-
tivation (15), tissue factor expression (11) 
followed by activation of coagulation (33, 
34), and stimulation of platelet function 
(8), which all may favour development of 
venous thrombosis. Antibiotic therapy may 
thus also reduce the risk for venous throm-
bosis, and this strategy requires clinical 
validation, perhaps only in high-risk pa-
tients. Interestingly, antibiotics have also 
been shown to reduce variceal (re)bleeding 
and improve haemostatic status (35), so an 
antithrombotic strategy using antibiotics 
may “hit two birds with one stone”.

In aggregate, the systematic review by 
Ambrosino et al. in this issue of Thrombosis 
and Haemostasis reaffirms that patients 
with cirrhosis are at risk for development 
of venous thrombosis. Thromboprophylac-
tic therapy is thus indicated in these pa-
tients, despite routine diagnostic tests of 
haemostasis suggests these patients to be 
‘auto-anticoagulated’. Clinical studies on 
optimal thromboprophylactic strategies in 
these patients that frequently have pro-
found haemostatic alterations are urgently 
required.
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Figure 1: Rebalanced haemostasis in patients with liver disease. In healthy persons (A), haemo-
stasis is in a solid balance. In patients with liver disease (B and table), concomitant changes in pro- and 
antihemostatic pathways result in a “rebalance” in the haemostatic system. Rebalance in the haemos-
tatic system occurs at the level of primary and secondary haemostasis, and in the fibrinolytic system. 
This new balance, however, presumably is less stable compared with the balance in healthy volunteers, 
and may thus more easily tip toward either bleeding or thrombosis. Modified from Warnaar et al. [36] 
with permission from Wolters Kluwer Health.
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