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Critical care hepatology: definitions, 
incidence, prognosis and role of liver failure 
in critically ill patients
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Abstract 

Organ dysfunction or overt failure is a commonplace event in the critically ill affecting up to 70% of patients during 
their stay in the ICU. The outcome depends on the resolution of impaired organ function, while a domino-like deterio-
ration of organs other than the primarily affected ones paves the way for increased mortality. “Acute Liver Failure” was 
defined in the 1970s as a rare and potentially reversible severe liver injury in the absence of prior liver disease with 
hepatic encephalopathy occurring within 8 weeks. Dysfunction of the liver in general reflects a critical event in “Multi-
ple Organ Dysfunction Syndrome” due to immunologic, regulatory and metabolic functions of liver parenchymal and 
non-parenchymal cells. Dysregulation of the inflammatory response, persistent microcirculatory (hypoxic) impairment 
or drug-induced liver injury are leading problems that result in “secondary liver failure,” i.e., acquired liver injury with-
out underlying liver disease or deterioration of preexisting (chronic) liver disease (“Acute-on-Chronic Liver Failure”). 
Conventional laboratory markers, such as transaminases or bilirubin, are limited to provide insight into the complex 
facets of metabolic and immunologic liver dysfunction. Furthermore, inhomogeneous definitions of these entities 
lead to widely ranging estimates of incidence. In the present work, we review the different definitions to improve the 
understanding of liver dysfunction as a perpetrator (and therapeutic target) of multiple organ dysfunction syndrome 
in critical care.
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Introduction
The definition of liver dysfunction is far from a global 
consensus. Typically, liver failure is divided into two 
major entities depending on the presence or absence 
of preexisting liver disease. Acute liver failure (ALF) is 
rare, occurs in the absence of previous liver damage, has 
a clear etiology and is classified according to the inter-
val between the appearance of jaundice and the onset 
of hepatic encephalopathy into acute, subacute and 
hyperacute processes [1–3]. ALF is managed according 
to guidelines, which account for transplant needs [1, 4]. 
In contrast, acute-on-chronic liver failure (ACLF) is trig-
gered by acute hepatic decompensation in patients with 
preexisting chronic disease [5]. ACLF definitions vary 
depending on the issuing consortium [6–8]. Apart from 
ALF and ACLF, secondary liver injury without underly-
ing liver disease in response to hypoxic, toxic or inflam-
matory insults represents the most common form of 
hepatic dysfunction in the intensive care unit (ICU), and 
it commonly manifests as cholestasis and hypoxic liver 
injury [9, 10].

In ALF, the liver is triggering clinical deterioration, i.e., 
extrahepatic organ dysfunction develops due to impaired 
liver function. The situation in ACLF is more complex: 
A previous chronic liver disease worsens to liver fail-
ure by primary hepatic deterioration [alcoholic hepati-
tis, viral hepatitis, drug-induced liver injury (DILI)] or 
by secondary hepatic deterioration due to extrahepatic 
events (for example, sepsis). Whether alterations are clas-
sified as “dysfunction,” “injury” or “failure” depends on 
the surrogate marker and the score used. For instance, 
when applying bilirubin as a common marker, the defi-
nition of acute liver injury (ALI) by Koch et  al. uses a 
value higher than 3 mg/dl (51.3 µmol/l) to define injury 
[11]. The Sequential Organ Failure Assessment (SOFA) 

Score divides dysfunction and failure using thresholds 
of 1.2  mg/dl (20.5  µmol/l) and 6.0  mg/dl (102.6  µmol/l) 
[12], respectively. Levels above 2 mg/dl are otherwise fre-
quently used as pragmatic cutoffs to assess jaundice and 
cholestasis [6, 9].

Experimental data on immunologic, regulatory and 
metabolic functions of the liver suggest a role of the liver 
as a “perpetrator” rather than a “victim” of “host response 
failure” and multiple organ failure [13–15]. In any case, 
liver dysfunction and failure are clearly of utmost impor-
tance in the ICU as they affect at least 20% of patients 
and significantly increase the risk of death [16, 17].

The following overview will discuss ALF, ACLF and 
secondary liver failure. A thorough review and descrip-
tion of the pathophysiology and management can be 
found elsewhere [3, 9, 18–20].

Acute liver failure (ALF)
Definition
Acute liver failure was first defined in 1970 to describe 
a rare and potentially reversible critical illness caused by 
“severe liver injury in the absence of prior liver disease 
with hepatic encephalopathy occurring within 8  weeks 
from the appearance of first symptoms” [21]. In general, 
the duration of the symptoms should not be longer than 
26 weeks to be considered ALF [22].

Since the first definition of ALF, several authors have 
classified ALF according to the interval between the 
appearance of jaundice and the onset of hepatic enceph-
alopathy (HE) (Table  1), e.g., defining “fulminant” for 
appearance of hepatic encephalopathy in the first 2 weeks 
and “subfulminant” when occurring until week 12 [23]. 
O´Grady employed the terms “hyperacute,” “acute” and 
“subacute” for an onset of hepatic encephalopathy within 
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1, 4 or between 5 and 12  weeks, respectively [2]. The 
Japanese consensus classifies ALF into “acute liver failure 
without hepatic coma” (HE < Grade II) and “acute liver 
failure with hepatic coma” (HE ≥ Grade II). The latter dis-
tinguishes between the  “acute type” and “subacute type,” 
with hepatic encephalopathy developing within 10  days 
or between 11 and 56  days, respectively [24]. If hepatic 
encephalopathy occurs later, the disease is known as late-
onset hepatic failure (LOHF) [4]. All these classifications 
can even be further complicated if the etiology of ALF 
[22, 25] is taken into consideration, which can lead to 
lack of comparability of clinical trials [26].

Incidence and mortality
Estimates based on data from transplant units from the 
European Union suggest that 8% of liver transplants (LTx) 
are due to ALF, either caused by viral infection (19%), 
DILI (18%), toxic insults (4%), traumatic events (3%) or 
unknown causes (56%) [27]. However, a trend toward 
an increase in DILI and a decrease in viral etiologies has 
been documented [1, 28, 29]. Overall, ALF occurs in less 
than 10 cases per million inhabitants per year [3]. In-hos-
pital mortality remains high with rates between 23 and 
53% [9].

Prognostic clinical features
Wlodzimirow et al. identified and characterized different 
prognostic models for mortality in ALF patients [30]. The 
variables more commonly included in the final model 
of the studies investigated were hepatic encephalopa-
thy (45%), prothrombin time (45%), bilirubin (40%), age 
(40%) and creatinine (25%) [30]. A recent study revealed 
that M30, a cleavage product of cytokeratin-18 caspase, 
most accurately identified patients who would require 
LTx or die [31].

•	 Hepatic encephalopathy HE remains the essential 
clinical hallmark, and its presence, even at low grade, 
is indicative of poor prognosis [1]. HE is primarily a 
clinical diagnosis. The joint EASL/AASLD guidelines 
suggest that if ammonia levels are normal, the diag-
nosis of HE is in question [32]. EEG provides infor-
mation on the severity of HE in both cooperative and 
especially in uncooperative patients but is nonspe-
cific [33]. Arterial ammonia concentration in whole 
blood on admission to the ICU is an independent 
risk factor for both encephalopathy and intracranial 
hypertension [34].

•	 Creatinine The presence of extrahepatic organ fail-
ure, especially acute kidney injury, has been shown to 
increase mortality rates [3, 35, 36]. The occurrence of 
concomitant kidney failure (i.e., multiple organ fail-
ure) urges admission to the ICU [1].

•	 Severity of liver injury (reflected in prothrombin time 
or bilirubin) Changes in coagulation factors, such as 
INR, reflecting injury to the hepatocellular synthesis 
machinery, are of prognostic value. Similarly, serum 
bilirubin, reflecting injury to the excretory machinery 
of the hepatocyte, serves as a prognostic marker in 
ALF of non-paracetamol etiology, but has no value 
in paracetamol-induced ALF or even other causes of 
hyperacute liver failure due to the time required for 
bilirubin levels to build up [37].

•	 Other factors These may include age (e.g., < 10 
or > 40  years) and lactate levels (e.g., > 4  mmol/l), as 
indicated in the King’s College Criteria or the recent 
guidelines in the UK for the assessment of the need 
for LTx [2, 38]. Lactate, together with bilirubin and 
etiology, is part of the BiLE score, which has recently 
shown a good predictive value in a cohort of 102 ALF 
patients [37]. Other scoring systems are available for 
rare diseases, for example, the TIPS-BSC prognostic 
index [39].

Acute‑on‑chronic liver failure (ACLF)
Definition
ACLF is a syndrome affecting multiple organs, includ-
ing new worsening of liver function, defined by an acute 
hepatic decompensation in patients with preexisting 
chronic liver disease [5]. Even if the definition provided 
by the European Association for the Study of the Liver 
(EASL) and the International Chronic Liver Failure 
(CLIF) Consortium is the most employed [6], there is no 
single agreed definition for ACLF. Since the first report in 
1995 [40], different attempts have been made in Europe 
[6, 41], Asia [7, 42, 43] and North America [8]. A con-
sensus definition has been proposed, but has not yet been 
clinically validated [5]. Table  1 summarizes the current 
definitions of ACLF. A recent paper even highlighted 
three different stages in acutely decompensated cirrhosis, 
i.e., stable decompensated cirrhosis, unstable decompen-
sated cirrhosis and ACLF [44]. In this study, ACLF was 
differentiated from decompensated cirrhosis by the pres-
ence of organ failure and systemic inflammation.

According to an investigation of 1343 patients with 
decompensated cirrhosis (CANONIC study), the EASL 
included the presence of at least renal dysfunction (cre-
atinine > 1.5  mg/dl) or hepatic encephalopathy (grade I 
or II), together with a high risk of death due to multiple 
organ failure, as criteria to define each of the subgroups 
of ACLF [6]. These organ failures were first defined 
according to the SOFA score (Table 2). Depending on the 
number of failing organs, different subgroups were estab-
lished (Table 1).
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Similar to the EASL description, the North American 
Consortium for the Study of End-Stage Liver Disease 
(NACSELD) includes extrahepatic organ failure in its 
definition [8] (summarized in Table 2). This stratification 
was validated in a study with more than 500 cirrhotic 
patients [45].

In contrast, the Asian Pacific Association for the Study 
of the Liver (APASL) does not include extrahepatic organ 
failure in its definition, arguing with potential delay in 
identification of the potential therapeutic window for 
reversal [7]. In any case, there is no consistent definition 
of organ failure, as illustrated in Table 2. Moreover, nei-
ther patients with an extrahepatic insult as a precipitating 
factor for ACLF nor patients with prior decompensation 
are considered in the definition [46].

Incidence and mortality
Data reported from hospital registries indicate that 
24–40% of patients with cirrhosis admitted to the hospi-
tal develop ACLF [19]. This accounts for approximately 
1–5% of patients admitted to the ICU [9]. Up to 44% 
and 53% of patients with ACLF died by day 28 and day 
90, respectively. In the first 4  weeks, mild ACLF leads 
to death in 13–22% of patients, whereas moderate and 
severe failure results in mortality rates of 32–44% and 
77–86%, respectively [6, 7, 43, 47]. A recent meta-analy-
sis using the EASL definition to assess the global burden 
of ACLF demonstrated that 35% of patients with decom-
pensated cirrhosis already presented ACLF at hospital 
admission, showing a 60% mortality at 90 days [48, 49]. 
Proven bacterial infection and severe alcoholic hepatitis 
accounted for almost all (approximately 97%) of acute 
decompensation and ACLF [50].

Prognostic clinical features
EASL and APASL use different criteria to predict higher 
mortality rates. The European Society first used the 
CLIF-SOFA score, a modified SOFA score for patients 
with cirrhosis, to define organ “failure” (Table 2). Param-
eters such as bilirubin, creatinine, HE, INR, PaO2/FiO2 
or SPO2/FiO2 ratios, mean arterial pressure (MAP) and 
the need for vasopressors were employed to assess dam-
age to liver and extrahepatic organ systems [6]. In the 
CANONIC study, four groups of patients were defined: 
the occurrence of ≥ 2 organ failures, the presence of 
kidney failure  alone and the combination of a single  
non-renal organ failure with kidney dysfunction and/
or mild-to-moderate HE [6]. In addition, the impact of 
the inflammatory response (as reflected in an increased 
white blood cell (WBC) count) and its early recognition 
and aggressive management were also recognized to 
influence the outcome [18]. Afterward, using the same 

parameters, the score was adapted into the more spe-
cific CLIF-C OF score, which was then combined with 
age and WBC count into the CLIF-C ACLF score, which 
improved prediction of mortality [51].

The Asian Pacific societies developed their own score 
based on bilirubin, HE grade, INR, lactate and creati-
nine (Table 2). This APASL-ACLF Research Consortium 
(AARC) score was only thought to stratify the degree of 
liver failure into mild, severe and very severe [47]. The 
definition of kidney failure follows the acute kidney injury 
network (AKIN) criteria [52], while no specific reference 
exists for circulatory or respiratory failures [7]. Prognos-
tic factors such as bilirubin, HE or creatinine are consid-
ered, even if different cutoff values are used (Table 2). In 
the last update, the APASL also included obesity as a risk 
factor [7].

The approach of NACSELD is even simpler; only the 
number of organ failures being ≥ 2 is considered the 
main prognostic factor [8]. In fact, this seems to predict 
increased mortality better than age, WBC count, serum 
albumin, MELD score and/or presence of infection [45, 
53]. The definition of “failure” does not follow any spe-
cific score and is based on the presence of severe HE, low 
MAP and the need for hemodialysis or mechanical ven-
tilation (Table 2). Hepatic encephalopathy grade and the 
presence of infection have also been shown to be associ-
ated with higher mortality rates [54].

Secondary acquired liver injury
Definition
Acquired liver injury without underlying liver disease 
represents the most common form of hepatic dysfunc-
tion in the ICU [9, 10]. It can occur after a hypoxic (e.g., 
shock), toxic (i.e., hepatotoxic drugs) or inflammatory 
insult (e.g., sepsis) [55]. There is no common definition 
for this syndrome, and its diagnosis is mainly based on 
the elevation of liver parameters, such as transaminases 
or bilirubin [56].

Cholestasis is characterized by altered bile excretion 
(i.e., extrahepatic cholestasis due to mechanical bile duct 
obstruction) or impaired conjugation and/or secretion 
(i.e., intrahepatic cholestasis owing to altered hepatocel-
lular signaling and transport) [9, 55, 57]. This results in 
an accumulation of bile acids and conjugated bilirubin, 
together with increased enzymes that indicate choles-
tasis, such as alkaline phosphatase (AP) or γ-glutamyl 
transpeptidase (GGT). A consensus on how to define 
cholestasis in critically ill patients using these routine 
laboratory parameters does not exist. As defined by 
the SOFA score [12], a bilirubin threshold > 2  mg/dl is 
included in the guidelines of the Surviving Sepsis Cam-
paign [58] and has been adopted by many authors [9, 14, 
15, 56, 59, 60]. However, elevated bilirubin levels are not 
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specific to cholestasis and might also reflect hemolysis. 
Lyu et al. [61] showed that 73% of adult cardiac patients 
supported by veno-arterial ECMO had hyperbilirubine-
mia (> 3 mg/dl), which may be due to hemolysis in up to 
42% of the cases. The combination of AP and GGT with 
or without bilirubin has been suggested to diagnose chol-
estasis more specifically [62, 63].

Hypoxic liver injury is generally defined based on a 
clinical setting of circulatory, cardiac or respiratory fail-
ure, a substantial increase in transaminases, ranging 
from > 5 to > 20 times the upper limit of normal (ULN), 
and the absence of other causes of liver damage [9, 64–
70]. It was first reported in 1901 as “central necrosis” 
[71] and is known as “ischemic hepatitis,” “shock liver” 
or “hypoxic hepatitis” [67]. The cause is an imbalance of 
oxygen supply and demand in the liver that results in cell 
death [64]. More specifically, insufficient hepatic perfu-
sion, including Budd–Chiari perfusion, hypoxemia, poor 
global oxygen delivery, inadequate oxygen extraction 
by hepatocytes or an increased metabolic demand, can 
cause hypoxic liver injury [72–76]. Three subgroups of 
causes may be distinguished: respiratory failure, cardiac 
failure and shock/hypotension [1, 67].

Incidence and mortality
Due to the absence of a consensus definition, heteroge-
neous epidemiological data for secondary liver injury 
exist. Cholestasis is present in 11–36% of ICU patients 
[9], while hypoxic liver injury occurs in 1–18% of cases 
[69, 70, 77]. For the latter, the incidence increases over 
20% in patients with shock [75]. The overall mortality for 
secondary acquired liver injury is high, ranging between 
27 and 48% for ICU patients with cholestasis [56, 76] and 
between 40 and 60% for hypoxic liver injury [9, 69, 70, 
72, 74, 75]. Moreover, in a single-center cohort with 1116 
critically ill patients, mortality rates were significantly 
correlated with the magnitude of transaminases (33.2, 
44.4 and 55.4% for peak AST 5–10 × ULN, 10–20 × ULN 
and > 20 × ULN, respectively) [70].

Prognostic clinical features
Serum bilirubin is a stable and prevailing marker of liver 
impairment in the ICU. Its concentration is influenced by 
bilirubin synthesis, transport, uptake, conjugation and 
excretion. Ischemic and sepsis-associated cholestasis, 
drug-induced liver injury and parenteral nutrition are 
predominant causes of hyperbilirubinemia in the ICU 
[55]. Bilirubin is a marker of liver dysfunction and a pow-
erful prognostic factor. It has been shown to be linked to 
infections in surgical patients [78, 79], to an increased 
mortality among trauma patients [80, 81], sepsis [82] or 
hematological malignancies [83], to a poor prognosis 

among ARDS patients [84], or simply to a worse outcome 
in the ICU [56, 85] (summarized in Table 3).

In the case of cholestasis, total bile acids are also an 
independent prognostic factor of disease severity [57, 86]. 
An elevation of 5.2 µmol/l of total bile acids from baseline 
data demonstrated discriminating value, while mortal-
ity was specifically augmented with increases > 10 µmol/l 
[86]. Horvatits et al. suggested that bile acids could be a 
better prognostic factor than bilirubin in the ICU. Nev-
ertheless, it remains unclear whether the elevation of bile 
acids in critically ill patients is a distinct pathophysiologi-
cal entity or a compensatory mechanism [86].

Regarding hypoxic liver injury, the indocyanine 
green plasma disappearance rate is an effective tool for 
assessing liver function. In an observational study with 
97 patients, a cutoff value of 9% 48  h after ICU admis-
sion demonstrated a significant prognostic accuracy for 
28-day mortality [87]. In contrast, bilirubin, due to the 
later peak time, might not be a reliable marker and is 
elevated in only one-third of patients with hypoxic liver 
injury [76]. The indocyanine green plasma disappearance 
rate outperforms bilirubin as a more sensitive combined 
indicator of perfusion and excretory liver function in the 
ICU [88].

Finally, underlying and concomitant syndromes will 
impact the outcome, such as sepsis or need for organ 
support [89]. Moreover, the presence of coagulopathy or 
hepatic encephalopathy has been shown to predict mor-
tality in critically ill patients with hypoxic liver injury [74, 
90]. As expected, the severity of organ failure results in 
higher mortality rates [9, 74].

Liver injury as a core component of multiple organ 
failure
The role of the liver in multiple organ failure has been 
widely studied, especially in sepsis [15]. Due to the exten-
sive number of immunologic, regulatory and metabolic 
functions, the liver can take the role of the “perpetrator,” 
triggering an inflammatory response, or that of the “vic-
tim” of the host response [13–15].

ALF is rare but frequently results in damage to other 
organ systems. These include the cardiovascular and 
respiratory systems, the central nervous system, the 
kidney, coagulation and the immune system [20]. This 
also applies to secondary acquired liver injury, since a 
hypoxic, toxic (e.g., due to commonly used drugs in the 
ICU [91]) or inflammatory extrahepatic insult triggers 
hepatic dysfunction.

Each of the organs affected may act either as a precip-
itating factor or as a target, both paving the way to the 
worsening of multiple organ failure. This is especially 



Page 10 of 16Perez Ruiz de Garibay et al. Critical Care          (2022) 26:289 

true for the inflammatory response accompanying infec-
tion as a prototypical trigger [13, 15, 92].

During ACLF, the release of both damage-associated 
molecular patterns (DAMPs) linked to inflammation 
and pathogen-associated molecular patterns (PAMPs) is 
common [46]. The intensity of inflammation directly cor-
relates with the number of failing organs and outcome 
[93].

The progressive impairment of circulation is con-
sidered as a risk factor for the development of multiple 
organ failure [94, 95]. The “peripheral arterial vasodila-
tion hypothesis” suggests that during liver failure, portal 
hypertension and splanchnic vasodilatation emerge [96]. 
As a result, a reduction in systemic vascular resistance 
and central hypovolemia arises. Moreover, activation of 
hormone systems, such as the renin–angiotensin–aldos-
terone system (RAAS), sympathetic nervous system 
(SNS) and antidiuretic hormone (ADH), occurs.

Critically ill patients with liver disease are also more 
likely to develop pulmonary complications, e.g., acute 
respiratory distress syndrome (ARDS) [97]. The main 
mechanisms initiating dysfunction or failure of different 
organs are further described in [15, 96, 98]. A consensus 
paper from a North American and European expert panel 
gives a thorough description of possible organ failures 
and recommendations for their management [99] (Fig. 1).

The silent period of compensated cirrhosis may turn 
into a decompensated period (with, e.g., ascites, bleeding 
from esophageal varices, HE) and is further complicated 
by cardiopulmonary and renal failure [96]. As described 
above, the main mechanism triggering renal failure is an 
alteration in the arterial circulation and volume, which 
is combined with increased intrarenal vasoconstriction 
and impaired renal autoregulation. Factors affecting the 
circulatory status, such as bacterial infections and gas-
trointestinal bleeding, can reduce renal perfusion and 
precipitate HRS-AKI [100]. In the case of cardiorespira-
tory failure, the occurring circulatory changes (increased 
cardiac output, peripheral vasodilatation, decreased sys-
temic vascular resistance and decreased oxygen extrac-
tion) are associated with hypovolemia and impaired 
tissue perfusion, together with water and sodium reten-
tion [100].

The majority of the macrophage population of the body 
is represented by Kupffer cells in the liver [14]. They act 
as the first defensive barrier against gut-derived bacteria 
[101]. The activation of Kupffer cells triggers the release 
of proinflammatory mediators [102], including TNF-α, 
IL-1, IL-6 and IL-12. TNF-α and IL-1 can act synergis-
tically to activate the cytokine network, the coagulation 
cascade, fibrinolysis and neutrophils [103]. IL-6 triggers 
the synthesis of acute-phase proteins, the production of 
immunoglobulins, the proliferation and differentiation 

of T cells, enhanced activity of natural killer cells and 
the maturation of megakaryocytes [103]. Finally, IL-12 
induces the production of interferon-γ in T cells and nat-
ural killer cells [14]. These processes can trigger choles-
tasis [14]. The maximal reduction in bile flow has been 
reported to occur within the first 24 h after cytokine chal-
lenge and can be accompanied by a posttranscriptional 
mechanism affecting the expression of the hepatobiliary 
transporters BSEP and MRP2 [104, 105]. In this regard, 
the development of secondary liver injury, i.e., cholestasis 
or hypoxic liver injury, is common during sepsis, micro-
circulatory impairment or drug exposure [106].

Other systems, such as the hemostatic balance in 
patients with liver injury, might be altered by hemody-
namic instability, endothelial dysfunction, the develop-
ment of endogenous heparin-like substances, leading to 
either thrombotic or bleeding events [99, 107, 108].

Neurological dysfunction is mainly caused by altera-
tions in ammonia metabolism, brain and systemic 
inflammation and changes in cerebral blood flow and 
oxygenation, due to hepatic encephalopathy and/or con-
comitant infections and electrolyte abnormalities [90, 
109]. This might include cerebral edema and intracranial 
hypertension [97].

Finally, the liver is also responsible for substrate oxida-
tion, metabolism of organic acids (e.g., lactate, ketones, 
amino acids), metabolism of ammonium and production 
of plasma proteins [110]. Any alteration of these func-
tions may change the acid–base balance by modifying the 
amount of CO2 produced, the strong ion difference (SID), 
the concentration of unmeasured ions, the excretion 
of H+ (i.e., as NH4

+) or the synthesis of albumin [111–
115]. A retrospective study of 23,795 patients showed 
that liver “dysfunction” (i.e., SOFA score for liver 1 or 2) 
was already present on admission in at least 20% of the 
cases. In the same study, 80% of the non-survivors had 
an increase in at least one individual organ SOFA score 
in the four days prior to death [17]. Among patients with 
organ failure, the highest risk was associated with liver 
failure (OR 2.587; CI 2.098–3.189).

The association of liver dysfunction and mortality has 
been suggested by many authors [16, 56, 76, 79–85, 116–
119]. Regarding patterns of organ involvement in sepsis, 
Seymour et al. defined four phenotypes, among which a 
“hepatic” phenotype with a 28-day mortality rate of 40% 
among adult patients with sepsis was prognostically the 
worst [120].

Conclusions
The definition of liver injury, dysfunction and/or failure 
is far from a global consensus. Similarly, the cutoff val-
ues of prognostic parameters vary. We provided current 
definitions, epidemiological data and prognostic factors 
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for acute, acute-on-chronic liver failure and secondary 
liver injury with a focus on the intensive care unit. The 
reviewed data show an association of liver impairment 
with extrahepatic organ failure and present liver dysfunc-
tion as an underappreciated component for the develop-
ment of multiple organ failure.
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