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Abstract: Acute-on-Chronic Liver Failure (ACLF) refers to the deterioration of liver function in 

individuals who already have chronic liver disease. In the setting of ACLF, liver damage leads to 

the failure of other organs and is associated with increased short-term mortality. Optimal medical 

management of patients with ACLF requires implementing complex treatment strategies, often in 

an intensive care unit (ICU). Failure of organs other than the liver distinguishes ACLF from other 

critical illnesses. Although there is growing evidence supporting the current approach of ACLF 

management, mortality associated with this condition remains unacceptably high. In this review, 

we discuss considerations for ICU care of patients with ACLF and highlight areas for further 

research.  
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1. Introduction 

The concept of Acute-on-Chronic Liver Failure (ACLF) was introduced by Jalan and Williams in 

2002, which describes a condition with significant systemic inflammation and single or multiple 

organ failure (other than the liver) in the setting of acutely decompensated cirrhosis.1 The concept 

was refined in 2006 by D'Amico et al. These investigators performed a systematic review of almost 

120 publications examining prognostic indicators of survival in patients with compensated and 

decompensated cirrhosis.2 Since then, several   Chronic Liver Failure (CLIF) consortia, including 

Asian, European, North American, and Chinese groups, have developed different definitions and 

criteria for ACLF.3  

Despite some differences, all research groups agree that the main differentiating factor between 

decompensated liver failure and ACLF is extrahepatic organ failure.4 

ACLF and acute liver failure (ALF) have some similarities. About 50% of patients with ACLF 

may experience recompensation. If that is not achieved, they will require a liver transplant (LT) in the 

near future, similar to ALF patients. 

The PREDICT study proposes to select 'Pre-ACLF' patients as a subpopulation of patients with 

cirrhosis who have an unstable clinical course and require hospitalization due to decompensation.5 

This could be sufficient for the subpopulation of patients that exhibit signs of significant 

inflammation or sepsis in combination with liver or/and kidney dysfunction.6 Currently, Pre-ACLF 

is not a condition that is routinely identified, diagnosed, or treated. 

Consequently, many patients prone to developing ACLF are not going to be identified and 

initially admitted to a medical floor instead of being promptly cared for in an intensive care unit 

(ICU) for more specialized care. Typical triggers for developing ACLF are alcohol consumption and 

infections, which are responsible for a significant number of acute decompensation (AD) cases 
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associated with ACLF.3,5 Identifying the inciting event(s) when signs of decline appear is important. 

Many infections leading to ACLF may not exhibit the typical signs of sepsis and can only be 

recognized after an AD progresses or kidney function begins to deteriorate.5 Although infection plays 

a very important role in ACLF, AD, and disease progression, an infectious organism frequently 

cannot be identified. Infections are often hospital-acquired and may have a broad spectrum of 

resistance. For patients with chronic liver disease (CLD) who subsequently develop sepsis, timely 

administration of antibiotics is essential to prevent the development of ACLF.7 The connection 

between survival rates and prompt administration of appropriate treatment emphasizes the fact that 

any delay in treatment has a negative effect on patient outcomes.8 

Many patients with ACLF require the administration of vasopressors to maintain a mean arterial 

pressure (MAP) within a range of 65-70 mmHg while avoiding fluid overload.6 The development of 

grade III or IV hepatic encephalopathy (HE), indicates a poor outcome and is often linked to some 

type of infection.9 Other considerations that should be addressed in this patient population include 

coagulation management and prevention/treatment of acute kidney injury (AKI). 

2. Essentials of Cardiovascular Care 

Chronic liver disease is always associated with systemic inflammation and endothelial 

dysfunction. As a result, cirrhotic patients develop severe vasoplegia, which leads to stagnation of 

blood flow, particularly in the portal system.10,11 Vasoplegia in patients with cirrhosis is related to the 

release of nitric oxide, which leads to an increased cardiac output (due to a lower systemic vascular 

resistance) and hypotension in combination with a decrease in systemic blood volume.3,4 

Furthermore, individuals with this condition may also develop a related end stage liver disease 

specific cardiomyopathy and/or portopulmonary hypertension which can further affect the cardio-

pulmonary system.  Several events including infection, alcohol consumption, trauma, bleeding, and 

surgical procedures, can lead to cardiovascular system failure.6 The main goal of volume resuscitation 

is to ensure efficient tissue oxygen delivery by maintaining an adequate perfusion pressure. Studies 

on patients with cirrhosis associated with septic shock have demonstrated that having a MAP higher 

than 70 mmHg provides no benefit.3 A recent evaluation in septic patients did not find any difference 

in mortality between the high-pressure target group (aiming for MAP 80-85 mmHg) and the low-

pressure target group (aiming for MAP 65-70 mmHg) at 28 and 90 days. Adverse events were similar 

in both groups, but the high-pressure target group had a slightly higher rate of new onset atrial 

fibrillation. It was demonstrated that patients in the high-pressure target group with known 

hypertension more frequently required renal replacement therapy (RRT) although this did not affect 

mortality. 

Data regarding patient management demonstrated that these patients were most frequently 

cared for in the ICU. Fluid overload is a significant problem in this patient population due to 

increased portal pressure. Assessment of fluid responsiveness is recommended before beginning 

resuscitation, and crystalloids have been demonstrated to be the preferred fluid.12 It has also been 

shown that administration of balanced electrolyte solutions is preferable in comparison to 0.9% 

saline. Normal saline causes an imbalance in chloride levels, which can lead to acidosis, 

hyperkalemia, and a higher risk of developing AKI.13,14 Using starch-based solutions for resuscitation 

is also not recommended due to an increased risk of developing AKI.15-17 Based on current knowledge, 

it is still being determined if the administration of albumin is beneficial,18 although some studies 

indicate that if hemodynamic stability is not achieved following the administration of crystalloids, 

albumin may be helpful to achieve better hemodynamics.19,20 Albumin administration is logical, 

considering that albumin is important in medication binding, exhibits antioxidant properties, and 

helps regulate both the immune system and endothelial activity.21 However, studies in patients with 

cirrhosis fail to demonstrate any survival benefit for albumin administration, with the exception 

being in patients with spontaneous bacterial peritonitis in the setting of sepsis.22,23  

If tissue perfusion is inadequate or blood pressure remains low despite fluid administration, it 

is advisable to use vasopressors. There is evidence from studies performed in patients with septic 

shock having hemodynamic characteristics similar to those seen in patients with ACLF that strongly 
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supports norepinephrine as the preferred vasopressor.24 Epinephrine administration is often 

associated with deterioration of tissue perfusion and subsequent increases in lactate production.25 

However, in a randomized controlled trial (RCT) investigating patients with sepsis, no significant 

distinction was found between the administration of epinephrine and the combination of 

norepinephrine and dobutamine.26  At day 28, the epinephrine group had a 40% mortality rate, while 

the norepinephrine plus dobutamine mortality rate was 34% (p=0.31). Mortality rates upon ICU 

discharge, hospital discharge, and by day 90 were similar between the two groups. Additionally, the 

time to achieve stability after discontinuation of vasopressors and the progression of SOFA scores 

were comparable. Both groups demonstrated similar rates of adverse events. Despite side effects 

associated with vasopressin and its derivatives, the Surviving Sepsis Guidelines recommend using 

vasopressin as an additional agent for managing septic shock after other options have been 

exhausted. This recommendation is based on clinical studies and meta-analyses that indicate a 

reduction in catecholamine use and a noticeable increase in blood pressure if vasopressin was added 

to the treatment protocol.20 Currently, there is no evidence suggesting that this approach can 

significantly improve survival. 

The use of β -blockers in patients with sepsis or ACLF is still a topic of discussion.  

Non-selective beta blockers (NSBBs) are frequently prescribed for patients with cirrhosis to 

manage portal hypertension and prevent variceal bleeding. The CANONIC study, which included 

349 patients, demonstrated that patients with ACLF admitted to the hospital and managed with 

NSBBs had improved survival at 28 days. This improvement may be attributed to reduced bacterial 

translocation in the intestine, decreasing systemic inflammation.27 There is debate regarding the 

cardiac protection of β-blockers.28  A recent meta-analysis performed by Tan et al. suggested that 

administering  β-blockers before the development of sepsis might potentially reduce mortality 

rates.29 Based on current knowledge, there are no definitive reasons to stop the use of NSBBs.30 

3. Acute Kidney Injury: Intervention and Care 

AKI often develops as a complication of ACLF, impacting about half of patients with CLD 

admitted to the hospital. It serves as an indicator of decreases in both long- and short-term survival.31  

Hepatorenal syndrome (HRS) is frequently associated with ACLF and historically has been 

divided into two subtypes: HRS Type 1 and Type 2. HRS Type 1 usually appears suddenly within a 

two-week period and is associated with a poor prognosis. HRS Type 2 usually has a prolonged course 

and is associated with moderate kidney dysfunction and ascites that do not respond well to 

diuretics.32 The definition of HRS has been updated to align with the criteria for AKI. The 

International Club of Ascites adjusted the terminology and diagnostic criteria for HRS Type 1, 

redefining it as HRS-AKI. This change was performed after investigations indicated that elevated 

serum creatinine levels at treatment onset correlated with a decreased likelihood of reversible HRS.33 

In patients with ACLF who are at risk of developing AKI, it is important to ensure adequate renal 

blood flow with fluid administration (and inotropes as necessary) to maintain a MAP between 65-70 

mmHg along with an appropriate cardiac index. The administration of vasopressors should be 

prioritized in the situation of volume overload.34 In these situations, the use of terlipressin as an 

infusion is generally better tolerated and potentially more effective compared to administering this 

medication as a bolus. It has been demonstrated that if AKI treatment is initiated early, there is an 

increased likelihood the kidney will recover, which is associated with improved survival.35 A 

comprehensive analysis suggests that in terms of reversing HRS and reducing mortality within 30 

days, the effectiveness of norepinephrine is comparable to terlipressin.36 

The timing of initiating dialysis is important for patient outcome. Over the years, there have 

been five RCTs attempting to determine when to initiate RRT for patients with AKI II and III. Among 

these studies the three largest and most comprehensive (AKIKI, IDEAL-ICU, STARRT AKI) 

demonstrated that starting RRT early did not result in improved survival. Additionally, it was 

demonstrated there were risks associated with early RRT, including RRT dependency, increased 

likelihood of bacteremia and catheter related complications, bleeding problems, and higher resource 
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consumption.37-39 However, a smaller, single-center study (ELAIN) in cardiac surgical patients 

demonstrated significantly improved survival if RRT was started early.40 (Table 1).  

Table 1. Comparision of 4 RCT. 

 ELAIN40 

Zarbock et al. 

AKIKI41   

Gaudry et.al 

IDEAL-ICU37 

Barbar et. al 

START-AKI39  

Investigators 

group 

Patients (n) 231 620 477 2927 

Setting 
95% (Cardiac 

surgery) 
80% Sepsis 100% septic Shock 

67% medical 

patients 

Criteria early 

AKI II° & 

NGAL ≥ 150 
ng/ml 

AKI III Stage F of RIFLE AKI II 

Criteria late AKI III 

Urgent 

indicaton for 

dialys3s 

48 h Remaining at 

Stage F   

Urgent 

indication 

Primary 

endpoint 
90 day mortality 60 day mortality 90-day Mortality 90-day mortality 

Mortality early 

group 
39% (p = 0.03) 49% 58% 44% 

Mortality Late 

group 
55% 50% 54% 44% 

Mortality 

Dialyzed Late 

Group 

NA 62% 68% NA 

Rate of non 

dialysis in late 

group 

9.2% 49% 38% 38% 

Dependence on 

dialysis on 90-

days after 

randomization 

13 vs 15  2 vs 5 2 vs 3 

10.4. vs 6; RR 

1.74 95% CI 

[1.24-2.43] 

According to current data, the delayed strategy seems justified unless there are life-threatening 

indications. 

The "Artificial Kidney Initiation in Kidney Injury-2" (AKIKI-2) study evaluated patients the 

impact of two different waiting strategies (length of time) for starting RRT in 278 patients.41  

In contrast to the original AKIKI study's late arm, AKI was defined by oligo-anuria > 72 h and/or 

a urea-N concentration > 112 mg/dl. Only then were patients randomized 1:1 into a "late" strategy 

where RRT was started < 12 h after randomization, or into an "even-later" strategy when RRT was 

started only under absolute emergency indications (hyperkalemia > 6 mmol/l, metabolic acidosis pH 

< 7.15, pulmonary edema) or when serum urea-N exceeded 140 mg/dl. Oligo-anuria was not a trigger 

for starting RRT, even in the "even-later" arm. The primary endpoint of the study was "days alive and 

without RRT" within the first 28 days if this persisted for more than three days. There was no 

difference regarding the number of days without RRT. There were also no differences in secondary 

endpoints such as "ventilation-free days," "duration of ICU stay," or "recovery of kidney function”. 
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 In the IDEAL-ICU study, 17% of patients in the late group had to undergo emergency dialysis 

and experienced a higher mortality rate. These findings raise the question regarding the appropriate 

time to start RRT in patients with AKI III without emergency indications. 

In the AKIKI, IDEAL-ICU, and STARRT-AKI trials, an early start was compared to waiting up 

to 72 hours. If urgent indications did not develop after 72 hours, a late start of RRT still can be 

dangerous as was demonstrated in AKIKI-2 study.  In the "even-later" arm of the study, 79% of 

patients actually had to undergo dialysis. This was very similar to the ELAIN study where over 90% 

of patients had to be dialyzed after waiting. In both studies, waiting was associated with a worse 

outcome (Table 1). These studies have clearly demonstrated that patients who inevitably need 

dialysis do not benefit from waiting because of high rate of complications. However, an 

individualized approach should be used:  patients likely to recover aren't subjected to dialysis, but 

for those likely to require dialysis, it should be started as soon as practical. This is especially true for 

patients with ACLF who are already fluid overloaded. Classic dialysis indicators such as high serum 

potassium may not be accurate due to an increase in the extracellular space. 

Patients with ACLF often demonstrate hypercoagulability. Under these circumstances, 

anticoagulation for any kind of extracorporal therapy, particularly for RRT, is necessary. While 

laboratory results might indicate a predisposition for bleeding, there is frequent filter clotting in the 

absence of anticoagulation. Many intensive care specialists, however, are hesitant to employ regional 

citrate anticoagulation for these patients due to concerns about citrate toxicity. More recently, 

numerous studies have demonstrated the safety and effectiveness of using regional citrate 

anticoagulation for RRT in patients with cirrhosis who required RRT while on the waiting list and in 

newly transplanted patients.42,43  

4. Infections in patients with ACLF 

Management of infectious conditions in patients with ACLF is very complex. Around 46% of 

individuals admitted to the hospital due to worsening cirrhosis are diagnosed with bacterial 

infections. In two-thirds of these cases, the infections are identified only upon admission. Recent data 

indicates that SBP is particularly common in this patient population, accounting for around 20-30% 

of infections. Urinary tract infections are responsible for up to 20-25%, pneumonia 20%, bloodstream-

related infections 8-15%, and infections affecting the skin and soft tissues between 5 and 10%.44,45  

Prompt initiation of antibacterial agents when bacterial etiology infection is presumed can 

markedly enhance survival. An investigation including over 600 patients with septic shock 

demonstrated that postponing antibacterial therapy post-onset of hypotension was associated with 

increased mortality. The study also demonstrated that the use of inappropriate antibiotics led to an 

increased risk of mortality (adjusted odds ratio 9.5, 95% CI; 4.5–20.7).8 During the last twenty years, 

the spectrum of bacterial infections among patients with cirrhosis has significantly changed. The use 

of quinolone antibiotics unexpectedly led to an increase in the prevalence of gram-positive infections. 

Frequent prescriptions of third-generation cephalosporins has unintentionally contributed to a rise 

in enterococci infections as these bacteria naturally resist cephalosporins. This trend is particularly 

prominent with nosocomial infections. This concerning development is associated with the 

increasing occurrence of bacterial resistance due to multiple treatment regimens using antibiotics that 

are available as opposed to the most appropriate. This evolution demonstrates the need for 

appropriate antibiotic management and innovative treatment approaches.44,45 Managing infections 

effectively in the setting of generally increasing antibiotic resistance requires customization of 

medication choice and treatment durations. It is also important to transition from broad-spectrum 

antibiotics to organism and sensitivity-specific treatments as soon as possible. 

Patients with cirrhosis often exhibit fungal colonization when hospitalized, but the prevalence 

of systemic infection remains under 5%.  Aspergillosis is a specific concern in patients with cirrhosis.  

Aspergillosis can significantly compromise the course of the disease and even be fatal. Furthermore, 

patients with cirrhosis with aspergillosis can also develop candidemia as well as further 

complications related to cytomegalovirus infection.46 Regular infection surveillance is essential for 

success. 
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5. How the Brain Responds: Delving into Cerebral Reactions  

Hepatic encephalopathy (HE) is frequently associated with cirrhosis and is primarily related to 

decreased metabolization of ammonia. Patients with HE usually experience confusion and decreased 

mental status, but can have seizures and even progress to coma. In patients with ACLF, HE is 

significantly associated with increased mortality. Fortunately, significant cerebral swelling is very 

rare. It has been demonstrated that the prevalence of cerebral edema was about 4%, but if it occurs, 

it is associated with a worse outcome.47 The etiology of HE is very complex, and its presentation 

depends on several factors.  One of these is an increased concentration in serum ammonia, which is 

primarily produced by intestinal bacteria and not metabolized in the cirrhotic liver.  Other factors 

contributing to the development of HE includes hyponatremia, damage in neurons with disruptions 

in the blood-brain barrier, and abnormalities in GABAergic and benzodiazepine pathways with 

subsequent impaired neurotransmission.48 In patients with ACLF, decreased mental status is not just 

related to hyperammonemia but also to generalized inflammation that affects cranial blood vessels, 

endothelium, and astrocytes.49 Ongoing infections can worsen existing HE even more. If a patient's 

conscious level decreases (HE ≥ III°), airway protection with endotracheal intubation may become 

necessary. Factors contributing to the development of HE including infection, constipation, 

dehydration, and electrolyte abnormalities should be investigated and managed. All medications that 

can alter a patient’s mental status should be discontinued if possible. Treatment of hyperammonemia 

with lactulose or non-absorbable antibiotics such as rifaximin (that minimizes nitrogen uptake from 

the intestines) is frequently started, but their efficacy for patients with ACLF remains uncertain.50 The 

HELP study compared polyethylene glycol 3350 electrolyte solution (PEG) and the usual lactulose 

treatment for HE.51 The findings indicated that PEG might be more effective. Within a 24-hour period, 

91% of patients in the PEG group had significant improvement vs. 52% in the standard therapy group. 

An RCT compared the effects of L-Ornithine L-Aspartate (LOLA) on patients diagnosed with HE. 

One hundred forty patients were assigned in a 1:1 ratio (70 patients in each group) to receive LOLA 

in combination with lactulose and rifaximin vs. placebo in combination with lactulose and rifaximin 

as a control group. LOLA was administered for five days. The primary endpoint was an improvement 

in HE.  The study demonstrated that the LOLA cohort had faster recovery from HE and a 

significantly lower mortality rate (16.4% vs. 41.8%) than the control group.52 

A limitation of the protein intake (a hyperammonemia management option frequently applied 

in the past) proved not to be helpful and even can be associated with deterioration of the patient's 

nutritional status. If medication therapy fail, RRT should be performed.53  

6. The Dynamics of Coagulation in Patients with ACLF 

Patients with ACLF are prone to both bleeding and clotting complications.54 Patients with 

cirrhosis and/or ACLF have a rebalanced hemostasis affecting all branches of the coagulation system. 

While these patients frequently have thrombocytopenia, other factors may offset the bleeding risks. 

The concentration of both procoagulants and anticoagulants (proteins C, S, Antithrombin III) are all 

decreased, while the concentration of liver independent coagulation factors (F) including FVIII and 

von Willebrand factor (vWF) is 3-4 times higher in patients with ACLF compared to healthy controls. 

The concentration of ADAMTS13 (produced in the liver and responsible for vWF degradation) is 

markedly decreased which limits the bleeding risk but increases the risk of clotting.55,56 It has been 

demonstrated that in the population of hospitalized patients with CLD that has acutely 

decompensated, thrombin generation (TG) is significantly increased which significantly increases the 

risk of thromboses. This is even more pronounced in patients with ACLF.57 However, significant 

fibrinolysis driven by sepsis-related organ failure in patients with ACLF might balance this 

prothrombotic effect.58  

Standard laboratory tests (SLT) are not designed to predict bleeding or thrombosis. They can 

only evaluate serum levels of procoagulants and do not reflect global hemostasis.59 Although SLTs 

are still commonly employed for coagulation monitoring, these tests are not accurate in predicting 

spontaneous bleeding risks or procedure-induced bleeding.60,61 Viscoelastic tests (VETs) such as 

thromboelastography (TEG) or ROTEM, evaluate whole blood samples and assess the interaction 
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between both pro- and anticoagulants and platelets. Indeed, two randomized controlled trials found 

that using VETs to guide transfusion in patients with ACLF demonstrated a reduction in the use of 

blood products without an increase in spontaneous or procedure-related bleeding.62,63 Administering 

fresh frozen plasma (FFP) to patients with cirrhosis without  signs of bleeding is generally not 

recommended 64 and can lead to an unnecessary increase in circulating volume and increases in portal 

pressure with subsequent increased risk of bleeding.65 It has also been demonstrated that FFP 

administration has a minimal impact on TG.64 Instead of FFP, the administration of specific 

coagulation factors can now be considered. The most frequently used compounds are fibrinogen 

concentrate, prothrombin complex concentrate (PCC) (encompassing factors II, VII, IX, and X, 

proteins C and S, heparin and antithrombin III), and factor XIII.66 It has been demonstrated that the 

use of these factor concentrates leads to significantly increased TG in patients with cirrhosis, which 

theoretically might increase the thrombotic risk.67 In clinical settings, however, use of these 

medications has been demonstrated to be safe. It has been shown that if VETs were used to guide the 

administration of factor concentrates, the incidence of thrombosis did not increase.68 PCC, however, 

should not  be administered to patients without bleeding signs and VET monitoring.69 

7. Beyond Conventional Treatments: The Impact of Liver Assist Devices 

7.1. Bioartifical Liver Assist Device 

The Extracorporeal Liver Assist Device (ELAD®, developed by Vital Therapies Inc., San Diego, 

CA) utilizes hepatocytes derived from a hepatoblastoma cell line. A phase III clinical trial involving 

203 participants with severe alcoholic hepatitis (AH) was recently performed.70 The trial protocol 

randomized participants to receive either a combination of 3-5 days of continuous ELAD therapy and 

standard care (SOC) or just the SOC. An intent-to-treat analysis demonstrated there was no difference 

in patient survival between groups (51.0% for ELAD+SOC vs. 49.5% for SOC alone). A subgroup 

analysis of patients with a MELD score below 28 and age under 46.9 years found a better (but 

statistically not significant) 90-day survival rate in ELAD group compared to the SOC group (100% 

vs. 73%, p = 0.08). A subsequent evaluation targeting AH patients with more specific patient 

demographics (n=151) found no significant survival benefit: 90-day mortality rate was 19.2% for 

ELAD+SOC and 21.9% for SOC alone (p=0.68) (available only as an abstract).71  

7.2. Non-Biological Devices 

The Prometheus® system (Fresenius Medical Care AG, Hamburg, Germany) is using a 

Fractionated Plasma Separation and Adsorption (FPSA) approach. This system combines plasma 

separation with adsorption techniques, facilitating the removal of both albumin-bound and water-

soluble toxins. In the HELIOS study involving 145 patients with ACLF demonstrated reduced serum 

bilirubin levels in the study group in comparison to controls. There was, however, no survival 

benefit.72   

The Molecular Adsorbent Recirculating System (MARS) (Baxter International Inc., Deerfield, IL) 

device operates using an external blood circuit with a semi-permeable, albumin-coated membrane. 

The part of the system is a dialysis circuit containing 600 ml of 20% human albumin with a charcoal 

column and an anion exchange resin column (to remove albumin-bound toxins) with a conventional 

hemodialysis filter. The RCT (RELIEF trial) compared MARS treatment in patients with ACLF with 

SOC.73 A total of 189 patients with hypoalbuminemia and HE II-IV and/or HRS were recruited for 

this study. Each patient in the study group received 6.5 ± 3.1 MARS sessions. There was no difference 

regarding transplant free survival after 28- and 90 days. 

These trials, however, did not utilize the ACLF criteria proposed by the CANONIC study. In a 

recent meta-analysis, data from 285 participants from three RCTs involving MARS treatment in 

patients with CLD was reassessed.74 According to the updated ACLF criteria, 165 cases were 

reclassified as ACLF. In both groups (ACLF and non-ACLF), MARS was able to significantly decrease 

bilirubin levels and improve HE but failed to demonstrate any difference in 90-day survival. 
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8. Conclusion 

The concept of ACLF has been around for over a decade, and numerous publications have 

emerged since then which have helped refine both the definition and criteria related to the condition, 

as well as inform patient management. Care of this patient population remains extremely 

challenging. Management of infections and coagulopathy, HE, AKI, and cardiovascular instability 

frequently require early ICU admission. Prompt administration of appropriate antibiotic therapy and 

early dialysis for patients with AKI grade II and above is essential. Coagulation management should 

be guided by VET, and the preemptive use of blood products should be avoided. Liver support 

devices show promise to serve as a bridge to LT until an appropriate hepatic graft becomes available. 
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