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Summary
Alterations in hemostasis are a characteristic feature of
advanced liver disease. Patients with coagulopathy of
advanced liver disease are prone to bleedings and also
thromboembolic events. Under stable conditions, cirrho-
sis patients show alterations in both pro- and anticoagu-
latory pathways, frequently resulting in a rebalanced he-
mostasis. This review summarizes current recommenda-
tions of management during bleeding and prior to inva-
sive procedures in patients with cirrhosis.
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Introduction

Alterations in hemostasis are a characteristic feature of ad-
vanced liver disease [1-3]. Traditionally, impaired protein synthe-
sis (affecting pro- and anticoagulatory factors), endothelial dys-
function, reduced platelet count/function, and disturbances in fi-
brinolysis are considered crucial factors contributing to coagulopa-
thy in advanced liver disease [1, 4, 5]. Additionally, portal
hypertension is a major contributor to bleeding risk in patients
with cirrhosis [4]. However, patients with coagulopathy of ad-
vanced liver disease are not only prone to bleedings but also to
thromboembolic events [2]. Factors associated with the pro- and
anticoagulatory potential in patients with advanced liver disease
are shown in table 1 [2, 4].

Thus, despite these abnormalities in hemostasis and global co-
agulation tests suggesting impaired coagulation, cirrhosis patients
- at least under stable conditions — show alterations in both pro-
and anticoagulatory pathways, frequently resulting in a rebalanced
hemostasis (fig. 1) [2].

Accordingly, global coagulation tests, such as international nor-
malized ratio (INR), are insufficient to assess the coagulation sys-
tem and bleeding risk in these patients [4, 6, 7].

Compared to patients without liver disease, however, this bal-
ance in hemostasis is relatively unstable. Especially bacterial infec-
tions and renal failure can lead to severe hemostatic alterations
with consecutive bleeding diathesis in cirrhosis patients [1]. There-
fore, risk for bleeding in cirrhosis seems to be particularly elevated
in patients during decompensation, infections, or acute-on-chronic
liver failure (ACLF).

Epidemiology and Clinical Impact of Bleedings in
Cirrhosis in the Intensive Care Unit

Bleedings are still a frequent complication in cirrhosis patients
and a common cause for intensive care unit (ICU) admission. Ac-
cording to the literature, the incidence of bleedings on ICU admis-
sion ranges between 15 and 61%. New onset of major bleeding in
the ICU was found in 17-20% of cirrhosis patients [7, 8].

Upper gastrointestinal bleeding is by far the most frequent site
of major bleeding in cirrhosis and is usually related to esophageal
and/or gastric varices.

Data on procedure-associated bleeding complications in cirrho-
sis patients are scarce. However, recently it has been shown that up
to 5% of cirrhosis patients in the ICU develop major bleedings re-
lated to surgery/invasive procedures during the ICU stay [7].

© 2018 S. Karger GmbH, Freibur;
KARGER ¢ ¢
Fax +49 761 4 52 07 14
Information@Karger.com
www.karger.com

Accessible online at:
www.karger.com/vis

PD Dr. med. Valentin Fuhrmann

Department of Intensive Care Medicine
University Medical Center Hamburg-Eppendorf
Martinistrafle 52, 20246 Hamburg, Germany
vfuhrmann @ outlook.de


http://dx.doi.org/10.1159%2F000491106

Table 1. Pro- and anticoagulatory factors in patients with end-stage liver disease

Increased Increased risk for
bleeding risk thrombosis/
thromboembolism
Primary platelet count | vWEF levels T
hemostasis functional defects ADAMTS 13 |
nitric oxide T
prostacyclin T
Secondary factor I, I, V, VII, IX, X antithrombin |
hemostasis levels | protein Cand S |
factor VIII levels 1
heparin cofactor 2 |
Fibrinolysis t-PA activity T/ PAI-1 1 plasminogen |
factor XIII levels |
TAFI |
a2 antiplasmin |
Hemodynamic portal pressure 1 portal venous blood flow |
alterations venous stasis due to

immobilization

vWE = von-Willebrand factor; ADAMTS 13 = a disintegrin and metallopro-
teinase with a thrombospondin type 1 motif, member 13; t-PA = tissue plasmi-
nogen activator; PAI-1 = plasminogen activator inhibitor, TAFI = thrombin-
activatable fibrinolysis inhibitor.

Presence of bleeding is associated with high morbidity and mor-
tality in cirrhosis, although its management has substantially im-
proved since the introduction of gastric band ligation. The overall
mortality of cirrhosis patients admitted to the ICU is still high and
ranges between 32 and 66% in the recent literature [7-14].

Diagnosis

The diagnosis of bleeding is usually based upon clinical signs
(e.g. hematemesis, melena, obvious bleeding from puncture sites
or surgical wounds) and laboratory (e.g. drop in hemoglobin, he-
matocrit, etc.), or may be diagnosed in the course of imaging pro-
cedures (e.g. sonography, computed tomography). If (upper) gas-
trointestinal bleeding is suspected, endoscopic evaluation is
required.

Assessment of the Coagulation System in Cirrhosis
Conventional Laboratory Testing

Conventional coagulation testing - such as INR, activated par-
tial thromboplastin time (aPTT), fibrinogen levels, and platelet
count - are of limited value in patients with liver cirrhosis [4, 15].
Yet, recent literature suggests that low fibrinogen levels, low plate-
let count, and increased aPTT are associated with major bleedings
in cirrhosis patients in the ICU [7].
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b Re-balanced hemaostasis in advanced liver disease

Anticoagulants

Fig. 1. a,b Concept of (re-)balanced hemostasis in patients with and with-
out liver disease.

Viscoelastic Tests

Viscoelastic tests such as rotational thrombelastometry
(ROTEM®) and thrombelastography (TEG®) are increasingly used
to assess coagulation status in end-stage liver disease [16, 17]. Com-
pared to a conventional coagulation parameter-guided transfusion
regimen, a thrombelastography-guided strategy may reduce blood
product use prior to invasive procedures in cirrhosis patients with-
out increasing bleeding risk [18]. Moreover, use of a thombelastom-
etry-guided transfusion strategy was associated with lesser use of
red packed cells, plasma, and platelets, but higher transfusion rates
of fibrinogen, thereby resulting in lower rates of acute renal failure,
re-transplantation, and surgical revisions because of bleedings [19].
Yet, all of the mentioned studies have methodological limitations,
as they were based on fixed transfusion thresholds derived from
conventional coagulation testing, for which evidence is lacking.
However, it has been recommended that viscoelastic testing should
be considered, especially for periprocedural management [20].
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Therapeutic Aspects and Recommendations for
Cirrhosis Patients in the Intensive Care Unit

Most guidelines and consensus recommendations in this field
primarily dealing with the prevention and therapy of variceal
eding only. Furthermore, data regarding management of hemo-

stasis in cirrhosis patients, especially in the ICU, is limited. Thus,

the following recommendations derived from different working

groups are mostly eminence-based and primarily related to variceal

ble

1)

2)

eding.

Prophylactic Measures

Transfusion: In the absence of bleeding or planned invasive
procedures, substitution/transfusion of blood or coagulation-
products is not recommended [20, 21].

Pharmacologic therapy: Non-selective beta-blockers (NSBBs)
are a cornerstone of therapy in cirrhosis with significant portal
hypertension [22, 23]. They have been shown to reduce portal
hypertension and the risk for variceal hemorrhage in patients
with cirrhosis. Yet, over the last years, doubts regarding the use
of NSBBs in critically ill cirrhosis patients have been raised as a
consequence of potential detrimental effects of NSBBs in cir-
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rhosis patients with refractory ascites [24] or spontaneous bac-
terial peritonitis (SBP) [25]. Accordingly, it has been suggested
that NSBBs may not be beneficial in cirrhosis patients who de-
velop refractory ascites, hypotension, hepatorenal syndrome,
SBP, sepsis, or severe alcoholic hepatitis [26]. While there is no
data to support a general ban of beta-blockers in critically ill
cirrhosis patients, discontinuation/temporary interruption/
dose reduction of NSBBs has been suggested at the time of SBP,
renal impairment, and hypotension [22, 23, 27].

3) Anticoagulation: Data regarding prophylactic anticoagulation

in cirrhosis is scarce, and recommendations are partly inconsis-
tent. Some authors advise against using (prophylactic) antico-
agulation in cirrhosis [26]. Others suggest using anticoagula-
tion only in patients with occlusive portal vein thrombosis [20].
Yet, at least in the absence of bleeding, there is no data to sup-
port withholding anticoagulation from patients with cirrhosis.
In general, anticoagulation is safe and well tolerated in cirrhosis
[28, 29]. Moreover, severity of disease, but not anticoagulation
was associated with poor outcome in cirrhosis patients with up-
per gastrointestinal bleeding [30]. In ICU patients with cirrho-
sis, there was no difference in the incidence of new-onset major
bleedings between patients with and without anticoagulation
[7]. Thus, the decision on whether or not to use anticoagulation
in cirrhosis patients in the ICU remains an individual decision.
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Periprocedural Management

Following recommendations should be considered prior to and

during invasive procedures or surgery [20]:

- hemoglobin transfusion trigger of 7 g/dl;

- maintaining platelet count > 50 x 10°/1;

- maintaining fibrinogen levels > 1.5 g/l;

- viscoelastic testing should be considered (but requires further
evaluation);

- use of prothrombin complex before invasive procedures, pref-
erably guided by viscoelastic testing.

Management during Bleedings

General Management

In accordance with recent guidelines, an algorithm for the gen-
eral management of upper gastrointestinal bleedings in patients
with liver cirrhosis is shown in figure 2 [31].

Moreover, in selected patients with refractory bleedings (e.g.
complete portal vein thrombosis), surgical devascularization pro-
cedures (e.g. Hassab-Paquet or modified Sugiura procedure) may
be life-saving [32, 33].

Blood and Hemostasis

In addition to the aforementioned procedures, monitoring of he-
mostasis and transfusion of blood and coagulation products remains
a major aspect of therapy in cirrhosis patients with bleedings.

During upper gastrointestinal bleeding, a restrictive transfusion
strategy (transfusion threshold of 7 g/dl) is associated with higher
survival rates than a liberal transfusion strategy (transfusion
threshold 9 g/dl) [34]. This applied also to patients with cirrhosis
(especially Child-Pugh classes A & B). Furthermore, there was a
trend for reduced incidence of variceal bleedings in patients treated
with a restrictive transfusion regimen [34].

Data regarding potential benefits associated with the use of co-
agulation products during bleeding episodes in cirrhosis are scarce.
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However, although only limited evidence is available, the following

aspects regarding management of hemostasis during active/persis-

tent (gastrointestinal) bleeding in cirrhosis have recently been rec-

ommended for the management of critically ill patients with cir-

rhosis and also by the German Society of Gastroenterology

(DGVS) [20, 31]:

- maintaining platelet count > 50 x 10%/1 [20, 31];

- maintaining fibrinogen levels > 1.5 g/l [20] or at least > 1 g/I

(31];

- maintaining prothrombin time > 50% [31];

- hemoglobin transfusion trigger of 7 g/dl [20], maintaining
hemoglobin value between 7 and 9 g/dl [31];

- antifibrinolytic therapy (tranexamic acid or e-aminocaproic
acid) use when hyperfibrinolysis is suspected or proven [20].
However, future studies are required to verify these recommen-

dations and to assess the potential role of viscoelastic testing in cir-

rhosis patients with acute bleeding [20].

Conclusion

Bleedings remain a major concern in patients with liver cirrho-
sis in the ICU. Alterations of hemostasis in cirrhosis are complex,
especially during decompensation and ACLF. The extent to which
conventional laboratory tests reflect bleeding risk in these patients
is unclear. Yet, thresholds for transfusions in response to conven-
tional coagulation tests are part of most available guidelines. Fu-
ture research efforts should focus on hemostasis in cirrhosis, espe-
cially during bleeding and critical illness, in order to improve man-
agement of coagulation and outcome in cirrhosis as well as to avoid
unnecessary transfusions.
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