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INTRODUCTION

AA
review of 260 epidemiological studies 
published in the last 5 years showed that
liver cirrhosis is responsible for around

170.000 deaths in Europe each year, with the highest rates
observed in south-eastern and north-eastern Europe (1).
Liver cancer is responsible for around 47.000 deaths  per
year in the EU according to the World Health Organiza-
tion (WHO) mortality database (2). 

REVIEW

HEMOSTASIS IN PATIENTS WITH CIRRHOSIS:  
A HAZARDOUS BALANCE
DENISA BUCUR1, DANIEL BERCEANU2, CAMELIA C. DIACONU3, MIHAELA ADELA IANCU4

1”Colentina” Clinical Hospital, Gastroenterology Department, Bucharest, Romania
2Clinical Emergency Hospital of Bucharest, Gastroenterology Department, Romania
3University of Medicine and Pharmacy ”Carol Davila”, Internal Medicine Clinic, 
Clinical Emergency Hospital of Bucharest, Romania
4University of Medicine and Pharmacy "Carol Davila", Department of Family Medicine, Bucharest, Romania

SUMMARY

Liver cirrhosis is a chronic disease with multiple causes and
increased mortality. Hepatocytes are the site of synthesis of all
coagulation factors and their inhibitors and that is the reason why
patients with cirrhosis have a variety of hemostatic abnormalities,
resulting in “rebalanced” hemostasis. The spontaneously elevated
INR values in patients with cirrhosis have led to the theory of
“autoanticoagulation” and to the idea that these patients may not
benefit from the venous thromboembolism risk-reduction thera-
pies. In fact, patients with severe liver disease should not be
assumed to be auto-anticoagulated. Standard coagulation testing
does not assess prothrombotic and fibrinolytic changes. In case of
orthopaedic surgery, immobilization and liver resection, the risk of
venous thrombembolism is high. Low molecular weight heparins
(LMWH) seem to be relatively safe for patients with liver cirrho-
sis. If there is a high risk of bleeding, with contraindications to
antithrombotic treatment, graduated compression stockings or
intermittent pneumatic compression are recommended. The use
of new antithrombotic agents, such as direct factor Xa inhibitors
(rivaroxaban and apixaban) will need careful evaluation, because
these agents are metabolized in the liver and they may increase the
risk of haemorrhagic complications.
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RÉSUMÉ

L’hémostase chez les patients avec de la cirrhose: un équilibre
risqué

La cirrhose du foie est une maladie chronique avec des causes 
multiples et une mortalité accrue. Les hépatocytes sont le site de
synthèse de tous les facteurs de coagulation et de leurs inhibiteurs
et c'est la raison pour laquelle les patients atteints de cirrhose ont
une variété d'anomalies hémostatiques, ce qui entraîne une
hémostase “rééquilibrée”. Les valeurs d'INR spontanément élevées
chez les patients atteints de cirrhose ont conduit à la théorie de
“l'autoanticoagulation” et à l'idée que ces patients pourraient ne
pas bénéficier des thérapies antithromboemboliques. En fait, les
patients atteints d'une maladie hépatique sévère ne devraient pas
être considérés comme auto-anticoagulés. Les tests de coagulation
standard n'évaluent pas les changements prothrombotiques et 
fibrinolytiques. En cas de chirurgie orthopédique, d'immobilisation
et de résection hépatique, le risque de thrombembolisme veineux
est élevé. Les héparines de bas poids moléculaire (HBPM) semblent
relativement sûres pour les patients atteints de cirrhose du foie. S'il
y a un risque élevé de saignement, avec des contre-indications au
traitement antithrombotique, des bas de compression gradués ou
une compression pneumatique intermittente sont recommandés.
L'utilisation de nouveaux agents antithrombotiques, tels que les
inhibiteurs directs du facteur Xa (rivaroxaban et apixaban) néces-
sitera une évaluation minutieuse, car ces agents sont métabolisés
dans le foie et peuvent augmenter le risque de complications
hémorragiques.
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In Europe, alcoholic liver disease is the most prevalent
cause of advanced liver disease (3). In some European 
countries the mortality rate from alcohol-related liver 
disease is as higher as 47 per 100.000 inhabitants. A 
statistics of WHO shows that alcohol consumption in
Europe decreased during the 1990s, but increased and 
stabilized at a higher level between 2004 and 2006, with
huge variations among European countries (4). 0.5-0.7% of
the European population is nowadays affected by chronic
hepatitis B; latest data suggest that there has been a 
reduction in the yearly incidence of HBV, accompanied by
a decline in prevalence related to vaccinaton campaigns (5).
The overall prevalence of hepatitis C in Europe is 
estimated at 0.13-3.26% (6).

Cirrhosis is associated with a great number of complica-
tions, including ascites, variceal bleeding, hepatic encephalo-
pathy, spontaneous bacterial peritonitis, hepatorenal 
syndrome (7). Patients with cirrhosis have a variety of hemo-
static abnormalities, resulting in “rebalanced” hemostasis,
because the hepatocytes are the site of synthesis of all coagu-
lation factors and their inhibitors. In cirrhosis, all stages of the
hemostatic process may be abnormal, including primary
hemostasis, coagulation and fibrinolysis (8). These changes
become especially important in patients with bleeding and
thrombotic risk such as gastrointestinal varices and vascular
stasis.

Interrelationship hepatic dysfunction – coagulation
anomalies

Chronic liver disease, especially in the end stage, is
characterized by bleeding events and decreased levels of
most procoagulant factors, with the exception of von
Willebrand factor and factor VIII, who are elevated due to
the fact that they are not synthesized in hepatocytes, but
in endothelial cells, as a compensatory mechanism, trying
to counterbalance thrombocytopenia (9). The decreased
levels of procoagulant factors are accompanied by
decreased levels of anticoagulant factors as well, such as
protein C and antithrombin (10).

All stages of the hemostatic process may be abnormal in
patients with cirrhosis. Patients with severe liver disease and
abnormal coagulation tests should not be assumed to be
auto-anticoagulated, because standard coagulation testing
does not assess prothrombotic and fibrinolytic changes.
There are some factors that participate to the increased risks
of bleeding and thrombosis, such as diminished number and
function of platelets, altered blood flow and inflammatory
alterations in endothelial cells (11,12).

Patients with cirrhosis may have normal platelet counts
or varying degrees of thrombocytopenia. The correlation
between platelet count and clinical bleeding is weak if
thrombocytes are >50.000/microL. The mechanism of
thrombocytopenia may include reduced platelet production
from decreased synthesis of thrombopoietin or increased
platelet sequestration in the spleen, in the setting of hyper-
splenism and portal hypertension (13).

Fibrinolysis is often increased in patients with liver 
disease and parallels the degree of liver dysfunction (14).

Increased fibrinolysis appears because of increased levels of
tissue plasminogen activator (tPA), which generates 
plasmin, and decreased levels of coagulation factor VIII,
alpha 2 antiplasmin and thrombin activated fibrinolysis
inhibitor (15). Hyperfibrinolysis promotes premature clot
dissolution and interferes with clot formation due to con-
sumption of clotting factors. It is less common, it appears
in 5-10% of patients with decompensated cirrhosis and
overlaps with a condition that resembles disseminated
intravascular coagulation, called “accelerated intra-
vascular coagulation and fibrinolysis” (16).

The liver also produces endogenous inhibitors of 
coagulation, such as protein C, protein S and antithrombin,
clears von Willebrand factor and may contribute to a 
prothrombotic state because these natural inhibitors may be
reduced (17).

Although hemorrhage has been longtime regarded as 
the most significant complication of chronic liver disease,
recently there is increased recognition that hypercoagulability
is a prominent aspect of cirrhosis. In patients with
cirrhosis,international normalized ratio (INR) is elevated due
to reduction of coagulation factors II, V, VII, X, XI, XII and
XIII. Also, fibrinogen synthesis and platelet number are
reduced. It has been demonstrated that fibrinolysis follows a
circadian rhythm in cirrhosis, whose temporal distribution
coincides with episodes of variceal bleeding, suggesting a 
possible role of hyperfibrinolysis in the variceal hemorrhage
(18). Infection may cause recurrent variceal bleeding, the 
possible mechanisms being impaired platelet aggregation (19)
and release of endogenous heparin-like substances (20). 
Furthermore, other anomalies have been noticed, such as 
the presence of heparin-like substances, which has been 
associated with an increase in anti Xa activity (21) and
decreased platelet count, aggregability and function in
patients with infections, because of increased nitric oxide 
production (19). Another factor that may increase the risk of
bleeding is diminished availability of vitamin K, induced by
poor dietary intake, intra or extrahepatic cholestasis and loss
of vitamin K-producing intestinal bacterial flora following
antibiotic therapy (22).

Studies indicate that cirrhosis is also associated with a
decrease in the production of antithrombin and protein C
and S (23). Other factors that may increase coagulation in
cirrhosis are decreased production of fibrinolytics such as
plasminogen, increased thrombin generation, increased
endothelial-derived procoagulant factors, such as factor VIII
and von Willebrand factor (24,25), as well as hyperhomo-
cysteinemia secondary to vitamin B and folate deficiencies
(26). Elevated levels of antiphospholipid antibodies have
been found in some patients with cirrhosis and may be a risk
factor for thrombosis (27). In addition, the traditional risk
factors for venous thromboembolism are often present in 
cirrhotic patients, including advanced age, hospitalization,
immobility, inflammation, elevated estrogen levels, surgery
and cancer.

Laboratory coagulation tests anomalies 

Patients with cirrhosis have abnormalities of routine
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laboratory tests of coagulation, including prolongations of
the INR, prothrombine time (PT), activated partial
thromboplastin time (aPTT), mild thrombocytopenia, 
elevated D-dimers. Unfortunately, these tests are very poor
for predicting the risk of bleeding, because they only
reflect changes in procoagulant factors (28). Patients with
anomalies of coagulation tests induced by an underlying
liver disease do not have indication for hematologic 
treatment, if they are asymptomatic. The only exception
is the patient with cirrhosis and poor nutrition, who can
benefit from vitamin K 10 mg orally per day for three days
or vitamin K 10 mg intravenously as a single dose. 

Fresh Frozen Plasma for correcting an asymptomatic
prolonged INR/PT is not recommended, due to the risk of
increasing the portal pressure and volume overload.

Severe thrombocytopenia (platelet count < 50.000
/microL) in patients with cirrhosis may be due to hyper-
splenism, disseminated intravascular coagulation, medica-
tion side effects, heparin-induced trombocytopenia. Also,
interferon-based therapy for hepatitis C virus infection
may exacerbate thrombocytopenia for short term.

The differential diagnosis between coagulation 
anomalies induced by cirrhosis and disseminated intra-
vascular coagulation (DIC) may be difficult, because the
clinical and laboratory changes are similar and, furthermore,
the two pathologies may coexist. Factor VIII and D-dimer
levels are normal or mildly increased in cirrhosis, compared
with DIC, in which the D-dimer and factor VIII levels are
high.

Clinical impact of hemostatic abnormalities in cirrhosis

Variceal bleedings are one of the most common bleeding
events in patients with cirrhosis. The development of varices
appears with a rate of 8% per year; the risk factors for variceal
bleeding are the varix size, hepatic vein-portal pressure 
gradient, the existence of red marks on their surface and the
severity of underlying liver disease (29,30). 

Despite specific practice guidelines regarding the 
management of esophageal varices, there are no specific 
recommendations regarding coagulation parameters for pro-
phylactic esophageal variceal band ligation (EVBL). There is
little evidence that coagulation disorders increase the risk for
post-EVBL bleeding; this is the reason why prophylactic
transfusion before EVBL in practice is not currently 
performed (31). For primary prophylaxis, nonselective beta-
blockers remain the preferred therapy.

In case of acute variceal bleeding, the blood resuscitation
should aim for a hemoglobin of 7-8 g/dL (32). Overtransfu-
sion of red blood cell and plasma should be avoided because
it increases the portal pressure and rebleeding rates (33,34).
Optimal platelet count remains uncertain. A fibrinogen level
above 100-150 mg/dL is sometimes recommended by using
cryoprecipitate transfusion but this remains to be tested in
clinical trials (35). Recombinant factor VII is not recom-
mended due to negative clinical trial data and high costs.

Portal vein thrombosis, partially or completely occlusive,
has an estimated incidence of 16% per year in cirrhotic
patients without hepatocellular carcinoma and up to 40% in

those with hepatic cancer (36). A local etiologic factor may
be identified in almost 30% of patients and a general pro-
thrombotic disorder in 70% (37,38). The main local factors
are malignant tumors within the portal venous territory and
cirrhosis (39). Acute portal vein thrombosis induces severe
and persistent abdominal pain (40). The thrombosis can
extend on distal mesenteric veins and cause intestinal
ischemia or infarction (41). Also, chronic portal vein throm-
bosis causes irreversible portal hypertension.

Influence of coagulation anomalies on treatment
strategies in patients with cirrhosis

The spontaneously elevated INR values in patients with
cirrhosis have led to the theory of “autoanticoagulation” and
to the idea that these patients may not benefit from the
venous thromboembolism risk-reduction therapies. Reduced
serum albumin and malnutrition are risk factors for develop-
ment of venous thromboembolism (VTE) in patients with
cirrhosis (42,43). Also, increased values of INR do not 
predict VTE. INR values do not differ much between
patients with cirrhosis who develop VTE and patients with-
out cirrhosis (44,45).

In patients with cirrhosis, elevated INR values do not
necessarily indicate a state of autoanticoagulation. Pharma-
cologic prophylactic anticoagulation is recommended if there
is no active or recent bleeding and the patients have at least
one risk factor for VTE (46), such as orthopaedic surgery,
immobilization and liver resection. Despite the lack of 
specific guidelines, there has been a reduction in thrombo-
embolic events in patients with cirrhosis in the past decade,
as a result of increased use of pharmacologic prophylaxis (47).

Traditional anticoagulant therapies for thrombosis may be
poor treatment options for cirrhotic patients. The vitamin K
antagonistic effects of warfarin reduce protein C and protein
S production, which are already decreased in cirrhosis, 
leading to increased thrombotic risk (48). Low molecular
weight heparins (LMWH) seem to be relatively safe for
patients with liver cirrhosis. If there is a high risk of bleed-
ing, with contraindications to antithrombotic treatment,
graduated compression stockings or intermittent pneumatic
compression are recommended (49). One disadvantage of the
use of LMWH and fondaparinux (factor Xa inhibitor) in
patients with cirrhosis is the unpredictable efficacy, because
these drugs require antithrombin to exert its anticoagulant
function, and usually the levels of antithrombin are
decreased in these patients.The use of new antithrombotic
agents, such as direct factor Xa inhibitors, will need careful
evaluation, due to the risk of haemorrhagic complications in
patients with cirrhosis (50). The factor Xa inhibitors like
rivaroxaban and apixaban are metabolized in the liver, their
metabolic inactivation being impaired in severe hepatic 
disease, and are contraindicated in these patients (51).

In conclusion, patients with cirrhosis have increased risk
for thrombotic events, therefore thromboprophylaxis should
be recommended, at least when exposed to high-risk 
conditions for thrombotic complications. LWMH seem to be
relatively safe in these patients.
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CONCLUSIONS

Patients with cirrhosis have a very delicate balance
between increased risk both for hemorrhagic and throm-
botic events. There are not accurate and reliable testing
methods to assess the real state of hemostasis in patients
with cirrhosis. In clinical practice, an individual 
appproach of each patient with cirrhosis is strongly 
recommended. 
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