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Hepatic encephalopathy (HE) is a debilitating
complication of cirrhosis characterized by cognitive, psychiatric, and motor disturbances. The deterioration of brain function due to liver disease
manifests as a wide spectrum of neurological abnormalities ranging from subclinical alterations
to coma. Its diagnosis requires exclusion of other
known brain diseases. Onset of HE is associated
with a higher mortality than other causes of decompensation of cirrhosis (1).
Ammonia is the main and most studied pathophysiologic factor in HE. Ammonia levels are increased in
cirrhosis due to spontaneous porto-systemic shunting and hepatocellular dysfunction. Ammonia, having chemical properties similar to potassium, readily
crosses the blood-brain barrier and cellular membranes and is transformed to glutamine in astrocytes, causing swelling and cerebral edema (2) and
leading to dysfunction of the astrocyte-neuron unit
and yielding variable levels of cerebral dysfunction.
Elevated blood ammonia levels are associated with a
worse prognosis in cirrhotic patients (3). Its toxicity
on other organs, including skeletal muscle, has also
been shown to have deleterious effects (4,5).
Other key actors in the pathogenesis of HE include systemic inﬂammation and oxidative stress.
Many studies have highlighted their role as aggravating factors to the neuropsychological effects of
hyperammonemia (6–8). Another factor that has
recently generated interest is elevated lactate levels
at the cerebral level (9).
HE is part of a continuum including covert HE,
diagnosed only using psychometric tests, and overt
HE. It is known that patients with covert HE are at
a higher risk of presenting with overt HE and that
a ﬁrst episode of overt HE is associated with a more
that 50% risk of recurrent HE at 6 months (10,11).
HE, a metabolic disorder, is assumed to completely
resolve following liver transplantation. However,
several studies have reported persisting neurological
complications in 15%–45% of transplanted patients
(12,13). It is now thought that recurrent HE leads to
irreversible brain injury via senescence and neuronal cell loss before surgery (14,15). Moreover, liver
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transplantation is a major procedure associated with
blood loss, hypotension, complex anaesthesia and
immunosuppressive medication that have worse impacts on a brain frailed by previous exposition to HE.
Because of its signiﬁcant burden on the quality of life and functioning of patients and their
caregivers, better identiﬁcation of patients at risk
of HE remains an unmet clinical need in patients
with cirrhosis to implement better preventive
strategies.
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Many cognitive domains can be potentially impacted by liver disease including attention, processing speed, executive functions, reaction time,
working memory, and visual-spatial function.
Dysfunction in one or more of these domains is
often referred to by patients as “brain fog”.
Hepatic encephalopathy is the most known and
studied neurological complication of liver disease.
It is classically associated with cirrhosis. However,
cerebral dysfunction occurring at earlier stages of
ﬁbrosis is generally under-studied.
Primary biliary cholangitis (PBC) has been used
as a model to study pre-cirrhotic cerebral dysfunction as its diagnosis is based on robust criteria and
as patients present a high burden of symptoms including pruritus, fatigue, depression, but also cognitive dysfunction.
Magnetic resonance imaging (MRI) studies
have revealed multiple alterations in the central
nervous system of patients with pre-cirrhotic PBC
compared with healthy controls, including:
– Decreased amplitude of low-frequency ﬂuctuations (ALFF), a sign of spontaneous neural
activity of the insula, a region where interoceptive signals are integrated with emotional, cognitive, and motivational signals.
– Decrease in the size of the hippocampus, a key
structure for emotional and cognitive processes,
a change similar to that in patients with neurological disorders such as multiple sclerosis and
Alzheimer’s disease.
– Increased hippocampal susceptibility assessed
by quantitative susceptibility mapping, an indicator of local neuroinﬂammation (1,2).
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– Alteration in the resting state functional connectivity of neural networks of the deep gray
matter in patients with non-cirrhotic PBC
compared with healthy controls and in nonresponders to ursodeoxycholic acid compared
with responders (3).
– Various signalling pathways have been proposed to explain CNS dysfunction in patients
with non-cirrhotic disease (4):
– Humoral route through pro-inﬂammatory
cytokines
– Immune route through immune cell
activation
– Systemic inﬂammation originating in the gut
through dysbiosis and altered permeability
leading to increased cytokines, pathogen-associated molecular patterns (PAMPs) (5)
Better understanding of the CNS dysfunction
occurring in pre-cirrhotic patients has the potential
to improve quality of life and prevent overt hepatic
encephalopathy.
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CONFERENCE 3: DIAGNOSIS AND

Hepatic encephalopathy (HE) is brain dysfunction
caused by liver dysfunction and/or porto-systemic
shunting (Table 1). It manifests as a wide spectrum
of neurologic and psychiatric abnormalities from
subtle alterations in psychometric tests to hepatic
coma (1). HE is an important cause of morbidity in
cirrhosis, being responsible for many hospital readmissions and an important detrimental effect on
the quality of life of patients and caregivers.
Covert HE is present in 40%–60% of patients
with cirrhosis. It can only be diagnosed using specialized testing. It is associated with a higher risk
of progression to overt HE, worse socio-economic
status, poorer quality of life, falls and poor driving skills, death, and hospitalizations (2–4). In the
real-world setting, diagnostic tests include the EncephalApp, the SIP questionnaire or the Animal
naming test (5–7). Current evidenced-based therapeutic strategies include lactulose, rifaximin, and
probiotics (8–10).
The management of an acute episode of overt
HE implies conﬁrmation of the diagnosis, protection of the airway, and identiﬁcation of the precipitating factor. Common precipitating factors include
infections, gastrointestinal bleeding, electrolyte
abnormalities, and dehydration. Clues against the
diagnosis of HE include new focal deﬁcits, excitatory motor activity and intoxication with alcohol
or sedative drugs. Blood ammonia levels are not
useful in an individual patient as they do not add
diagnostic or staging information, unless they are
normal, in which case HE is practically excluded.
Polyethylene glycol (PEG) has a therapeutic interest in patients with high-grade HE (11). At the time
of discharge, evaluation of the autonomy of the patient and caregiver education are essential and the
question of liver transplantation must be brought
up.
The ﬁrst-line treatment to prevent HE recurrence is lactulose (12). Its use implies patient
education on dose adjustment, adverse effect management and counselling of family members. The
second-line treatment in patients with recurrent
HE despite lactulose or who are lactulose-intolerant is rifaximin (13). Non-pharmacologic options
include nutritional therapy with optimal energy
intake, no dietary protein restriction, and frequent
meals, including a late-night snack; stress reduction therapy; and physical therapy (14–15).

Decompensated cirrhosis: from clinic to transplant
Table 1: Žƒ••‹¤…ƒ–‹‘• ‘ˆ
Type

Grade

A (acute liver failure)

Covert

B (porto-systemic bypass)

https://canlivj.utpjournals.press/doi/pdf/10.3138/canlivj.2019-0011 - Sunday, December 15, 2019 5:14:58 PM - IP Address:192.222.194.118

C (cirrhosis)

Time course
Minimal
1

Overt

’‹•‘†‹…

Precipitated

Recurrent

2
3

Presence of precipitating factor

Spontaneous
Persistent

4

Management of refractory cases includes ruling
out alternate diagnoses, incorrect diagnosis and
treatment of precipitating factors; consideration of
spontaneous porto-systemic shunt embolization;
liver transplantation; and participation in research
protocols for new options such as fecal microbiota
transplantation (16–19).
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SESSION 2—BLEEDING AND
COAGULOPATHY IN CIRRHOSIS
Xã
SCREENING: IS ENDOSCOPY
ë
It is known that the identiﬁcation and prophylactic treatment of high-risk varices can signiﬁcantly
reduce the 1-year risk of variceal bleeding. Therefore, endoscopic screening for esophageal varices
has become part of the standard of care of the cirrhotic patient. The prevalence of high-risk varices
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is estimated to be 10% to 15% in compensated cirrhosis (1) and given the earlier diagnosis of compensated cirrhosis with transient elastography
scan, these numbers might even be lower. This
means that 80% to 95% of screening endoscopies
in compensated cirrhosis do not result in a therapeutic action. Studies have looked at non-invasive
tools (NIT) to identify patients at very low risk of
having moderate or large-sized varices in which
prophylaxis of bleeding is indicated and in whom
diagnostic endoscopy could be avoided.
The ANTICIPATE trial brought data to develop a model for the identiﬁcation of patients
with varices needing treatment (VNT) (2). In this
population of 518 patients with Child A compensated cirrhosis in ﬁve centres, non-invasive tests
including liver stiffness measurement and spleen
size assessment were performed, paired with upper gastrointestinal endoscopy and hepatic venous
pressure gradient measurement (HVPG) in some.
The combination of liver stiffness, spleen size, and
platelet count performed best at assessing the presence of VNT. In this cohort, in which the criteria
proposed in the Baveno VI consensus to avoid upper endoscopy, platelet count over 150 × 109/L and
liver elastography below 20 kPa, the predicted risk
of VNT was at 5%. In a subsequent study including
new cohorts with lower risk of VNT (5%), platelet
count above 110 × 109/L, and transient elastography measurement below 25 kPa could spare 32%
endoscopies with even fewer (1.9%) missed VNT
(3). This led to the proposed Expanded Baveno VI
criteria that might work well in settings with very
low risk of VNT.
However, in patients with non-alcoholic fatty
liver disease related cirrhosis, those with a bodymass index (BMI) below 30 and using M Probe, it
appears that the Baveno VI criteria should be preferred since the expanded criteria led to an excess
of 7% missed VNT (4). This same observation has
been made in cholestatic liver disease population
(PBC and PSC) with excess of missed VNT using
expanded Baveno VI criteria (5).
For the prevention of cirrhosis decompensation,
the use of a non-selective beta-blocker (NSBB) was
ineffective to prevent varices and variceal bleeding in patients with portal hypertension (HVPG of
6 mmHg or more) and no varices at baseline (6). The
PREDESCI study randomized 201 patients with
compensated cirrhosis and clinically signiﬁcant
portal hypertension (HVPG at or above 10 mmHg)
with small or no varices to receive propranolol or
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placebo for those with acute propranolol response
or carvedilol or placebo for non-responders. The primary endpoint was new cirrhosis decompensation
with a median follow-up of 3 years. Liver cirrhosis
etiology was mostly alcohol and hepatitis C and
both groups had an average MELD score of 7. The
mean HVPG was also similar at 15 mmHg. The use
of NSBB allowed to decrease by half the incidence
of cirrhosis decompensation at 48 months. This result was mainly driven by decreased occurrence of
ascites, but this strategy did not prevent development of high-risk varices and reduce bleeding rates,
probably because band ligation was performed in
those showing high-risk varices (7). Therefore,
beta-blockers should be considered in those with
compensated disease and clinically signiﬁcant portal hypertension to prevent decompensation.
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During upper gastrointestinal bleeding, a restrictive hemoglobin (Hb) target transfusion strategy
of Hb >70 g/L has been shown to signiﬁcantly
decrease 45 day mortality when compared with a
liberal target Hb >90 g/L, including Child-Pugh A
and B patients (1).
The early (within 2 hours) use of hemostatic powder, in adjunction to usual pharmacotherapy, with
repeated deﬁnitive therapeutic endoscopy within
12 to 24 hours led to high short-term endoscopic
hemostasis, as well as an absolute decrease of 23%
of 6-week mortality compared with standard pharmacologic and endoscopic management during
acute variceal bleeding (AVB) in a randomized trial
(2). This option can be considered in acute variceal
bleeding for less experienced endoscopists and for
massive bleeding situations. It also highlights the
importance of early endoscopic treatment.
Self-expanding esophageal stents (SX-ELLA
Stent Danis ®) have become an interesting alternative to balloon tamponade for refractory AVB.
In a small randomized controlled trial, its use
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signiﬁcantly decreased the occurrence of deleterious adverse events and improved hemostasis at
15 days compared with balloon tamponade. Although not demonstrated in small trials with cirrhotic patients, a survival beneﬁt was observed
in the acute-on-chronic liver failure setting as a
bridge to transplantation in patients with refractory bleeding and contra-indication to transjugular
intrahepatic portosystemic shunt (TIPS) (3,4).
TIPS is commonly indicated in AVB with failure
of endoscopic treatment and for early rebleeding.
In an unselected cirrhotic population who underwent successful early endoscopic hemostasis, TIPS
was superior to prevent recurrence of bleeding
at 36 months but did not improve survival and
was associated with higher rates of early hepatic
encephalopathy when compared with standard
management with endoscopic band ligation and
non-selective beta-blockers (5). Patients with a hepatic venous pressure gradient (HVPG) during the
index AVB over 20 mmHg seem to have a survival
beneﬁt from TIPS (6). This led to the landmark
trial of early TIPS strategy (7) where a hemostatic
and survival beneﬁt were observed in Child-Pugh
B patients with active bleeding at endoscopy and
Child-Pugh C with 10 to 13 points in which TIPS
was performed. These results were conﬁrmed in an
observational non-randomized study when applying the same inclusion and exclusion criteria (8). In
another observational study, this survival beneﬁt
was found in the Child-Pugh C population, but not
in Child-Pugh B patients with active bleeding (9).
Two randomized controlled trials are underway
in Scotland and China to conﬁrm these results in
Child >7 population. In a French multicentre audit, there was no trend in survival beneﬁt using the
early TIPS strategy in 326 patients eligible over a
population of 964 patients with portal hypertension-related bleeding. Early TIPS was performed
in only 7% of eligible cases, primarily because of
no local availability or lack of belief in beneﬁcial
effect. This raises the question of applicability of
such recommendations to real-life practice (10).
General anaesthesia may underestimate the real
HPVG. In an observational study, the effect of deep
sedation showed more than 10% difference with
the awake HPVG (11). After TIPS insertion, fewer
bleeding and ascites were noticed if the HPVG
was below 12 mmHg on short-term follow-up (12).
Hence, TIPS revision can be used prior to discharge.
For post discharge management, simvastatin
in conjunction with standard medical treatment
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improved survival without reducing rebleeding
rates in a randomized controlled trial studying its
use in secondary prevention (13). In animal models, this observation is thought to be the effect of
decreased portal pressure by decreasing portal resistance. The precise role of statins in patients with
cirrhosis needs further studies. A meta-analysis has
highlighted the importance of NSBB in improving
24-month survival in Child-Pugh B/C populations
in adjunction to EVL after variceal bleeding. However, this improvement in survival has not been
demonstrated in Child-Pugh A patients (14).
There are two endovascular treatments for gastric variceal bleeding. Namely, balloon-occluded
retrograde transvenous obliteration (BRTO) and
TIPS can be considered in this setting. There are
no comparative studies, but both have hemostatic
success above 90%. There are lower rates of ascites and rebleeding with a combined technique.
Because of the opposing effects on the portal hemodynamics, several factors should be taken in
consideration: presence of ascites, encephalopathy,
vascular anatomy, contra-indication to TIPS, and
local experience (15–17).
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CONFERENCE 6: PORTAL VEIN
ã
ë
Because of the lack of clinical evidence and the heterogeneity of studies and populations, there are
only few guidelines with limited strength of recommendations for the management of portal vein
thrombosis (PVT).
In the non-cirrhotic population, unprovoked
PVT can be associated with malignancy, myeloproliferative disorders, and inherited or acquired
thrombophilia. These conditions should be investigated and adequately treated. Anticoagulation
should be initiated and seems beneﬁcial to prevent extension into mesenteric veins and bowel
ischemia. Duration of treatment is usually 3 to 6
months but should be prolonged when an underlying prothrombotic condition persists or when
the patient has presented with superior mesenteric
vein involvement. Recanalization usually occurs
before 6 months. Portal biliopathy, caused by compression of the biliary tree when the portal vein
thrombosis becomes chronic, occurs in 30% of patients after 12 months.
The prevalence, natural history and management of PVT is different in cirrhotic patients. In
a European registry of Child A and B cirrhotic
patients, the cumulative incidence was 10.7% at
5 years, with a spontaneous recanalization of a
non-occlusive thrombi of 70%. PVT was not independently associated with liver disease progression or decompensation (1). This is different for
Child C patients, where there was a survival advantage in patients who achieved recanalization
with anticoagulation (2). In liver transplant candidates, anticoagulation is generally indicated after prophylaxis of variceal bleeding to maximize
the chances of portal vein patency at the time of
transplantation. PVT at the time of transplant was
associated with increased mortality and graft failure at 90 days (3) but using this same database,
other authors found no difference in outcome if
the PVT was present at the time of listing (4). The
explanation for this difference might reside in the
extension of the PVT, since complete PVT was an
independent risk factor for mortality as opposed
to neutral effect of partial PVT in a retrospective
cohort study (5).
The bleeding risk in patients with cirrhosis
receiving anticoagulation is increased compared
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with patients receiving anticoagulation for venous
thromboembolism, but not when compared with
matched cirrhotic patients not receiving anticoagulation. Therefore, the increase in the bleeding
risk seems related to portal hypertension rather
than anticoagulation itself (6). The platelet count
threshold of 50 × 109/L has been identiﬁed as a
cut-off below which the bleeding risk signiﬁcantly
increases with anticoagulation (7).
Predictors of spontaneous recanalization have
not been identiﬁed in high-quality studies. Case
reports have described that the factors that predict
recanalization are provoked events, non-occlusive
thrombi, and early recanalization (8–10). In cohort
studies, there was no association found with age,
thrombus localization, MELD score, Child category, decompensation, ascites, variceal bleeding
or kidney function (11,12). Also, in another cohort
study, the mean size of largest collateral, by diverting ﬂow from the main portal vein, and portal vein
ﬂow were negatively associated with spontaneous
recanalization (13).
For those undergoing anticoagulation, predictors of successful therapy include: recent time of
onset, early initiation and degree of thrombus burden (14). The recurrence after discontinuing the
anticoagulation ranges between 27% and 38% (15).
Small studies have suggested effectiveness and
safety of direct-acting oral anticoagulants in patients with Child-Pugh A cirrhosis (16–18).
In conclusion, the decision to treat PVT in cirrhosis should be individualized and based on
multiple factors: acuteness, symptomatology, extension and thrombus burden, bleeding risk, and
liver transplantation candidacy. In contrario, patients with fully collateralized chronic PVT (carvernoma) are unlikely to beneﬁt from anticoagulation.
All these factors have to be balanced in terms of
risks and beneﬁts. Life expectancy should be taken
into account, particularly in Child B-C patients
who are not transplant candidates. Randomized
controlled trials are needed and outcomes should
include potential risks of treatment versus no treatment. The duration of anticoagulation should be at
least 6 months with imaging follow-up to assess
recanalization.
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CONFERENCE 7: COAGULOPATHY IN
The bleeding tendency in patients with liver disease differs based on the clinical condition, as
shown in Table 1. Patients with stable cirrhosis
have mild synthetic failure as demonstrated by
small increases of the International Normalised
Ratio (INR), with moderate thrombocytopenia secondary to the moderate portal hypertension and
minimal systemic inﬂammation. Acute liver failure presents with minimal or no portal hypertension and variable levels of systemic inﬂammation,
but dramatically increased INR due to impaired
synthetic function. In acute-on-chronic liver failure
(ACLF), portal hypertension, failure of liver synthetic function is severe, worse failure and thrombocytopenia and important systemic inﬂammation.
As reported by Tripodi et al (1), conventional
coagulation tests such as prothrombin time and
activated partial thromboplastin time are inadequate to estimate the global coagulation function
of a cirrhotic patient. This is based on the following observations:
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Table 1. ‘ƒ‰—Ž‘’ƒ–Š› ’ƒ––‡”•• ‹• †‹¡‡”‡•– •‡––‹•‰• ‘ˆ
liver failure
Acute
Unstable
Stable
Liver
Cirrhosis
Feature
Cirrhosis
Failure (ACLF)
Portal Hypertension

++

«ª

+++

›•–Š‡–‹… ƒ‹Ž—”‡ ↑
INR

+

+++

+++

Thrombocytopenia

++

+

+++

Systemic
•ªƒ••ƒ–‹‘•

+

+ → +++ +++

• Patients with cirrhosis rarely bleed apart from
complications of portal hypertension.
• When they do bleed, the sites and types of bleed-

ing are diﬀerent than patients with hereditary or
acquired factor deﬁciencies.
• Patients with cirrhosis have an increase tendency to develop thrombosis.
Although it is a powerful prognostic tool in
acute or chronic liver disease, the INR does not
predict acute variceal bleeding and its correction
with recombinant factor VIIa does not improve
patient outcomes in this setting (2). Also, it does
not predict bleeding complications after invasive
procedures in patients with cirrhosis. However, a
platelet count below 60 × 109/L is associated with
a higher risk of bleeding complications after liver
biopsy (3). This threshold is correlated in vitro
with preserved thrombin generation if the platelet
count is above 60 × 109/L (4).
In fact, several studies support the fact that stable
cirrhotic patients are in a more hypercoagulable
state: increased risk of portal vein thrombosis, increased risk of venous thromboembolism in hospitalized patients, and increased risk for ischemic
stroke when adjusted for risks factors. Levels of von
Willebrand factor, and factor VIII increase with progression of the liver disease, at least partly due to
bacterial translocation and gut-derived endotoxin
(5,6). This leads to an increased factor VIII/protein
C ratio (7), which tips the balance between procoagulant and anticoagulant factors towards a slightly
hypercoagulable state despite decreased thrombocytopenia and decreased coagulation factors.
The same observation has been made in patients with acute liver failure where bleeding
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complications occur at a relatively low incidence
despite profound derangements in hemostasis
tests. The global hemostasis is rebalanced or tipped
slightly toward hypercoagulability, as shown by
thromboelastography (8) and thrombin generation
(9) studies. There is also a compensation for thrombocytopenia with increased vWF levels which lead
to increased platelet adherence.
In an ACLF cohort, the predictors of major
bleeding events were bleeding on admission, ﬁbrinogen under 60 mg/dL, thrombocytopenia under 30 × 109/L, and aPTT higher than 100 sec (10).
This hypocoagulability is also found in vitro as
demonstrated by thromboelastrometry of a series
of patients with ACLF (11).
With regards to blood products use in patients
with cirrhosis, there are no studies that support
the administration of fresh frozen plasma to correct INR. However, the target of platelets should be
above 50 to 60 × 109/L, ﬁbrinogen above 100 mg/dL
and hemoglobin level above 7 g/dL. These recommendations apply for pre-procedure prophylaxis
in stable cirrhosis but are even more important in
unstable cirrhotic patients with active bleeding (12).
Therefore, it has been demonstrated that patients with different stages of liver disease in the
acute condition have complex coagulopathy concurrent defects in pro-hemostatic and anti-hemostatic pathways that may lead to both thrombosis
and bleeding.
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SESSION 3—MUSCLE AND
NUTRITION IN CIRRHOSIS
\ã
ç
Sarcopenia is frequent in cirrhosis, with a prevalence reportedly ranging from 40%–70%, related
to method of diagnostic test (1,2). The prevalence
of sarcopenia is much higher than seen in other
chronic conditions such as inﬂammatory bowel
disease or chronic kidney disease (3). The annual
incidence of sarcopenia also outweighs that seen
with ascites or variceal bleeding (1), but similar to
that of hepatic encephalopathy (HE), alluding to
the close relationship between the two.
Patients with cirrhosis experience twice as much
annual skeletal muscle loss when compared with
population norms (4). This may in part be related
to malabsorption or reduced oral intake, chronic inﬂammation, and hypogonadism (2). High ammonia
levels may also promote muscle degradation (2).
Cross-sectional imaging is the current gold standard to quantify muscle mass; delineation of skeletal muscle with computerized tomography (CT) or
magnetic resonance imaging (MRI) slices speciﬁcally at the L3 region has been found to have the
best correlation with total body muscle mass and
superior to analyzing just psoas muscle volume.
Software can determine skeletal muscle volume
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and also distinguish subcutaneous and visceral
adiposity. This is particularly advantageous in
cirrhotic patients as other modes of quantifying
muscle mass (such as with DEXA or body mass index) may be confounded by tissue edema or excess
adiposity. Obtaining CT or MRI in every cirrhotic
patient may however not be practical and hence
other surrogates of sarcopenia are being evaluated,
such as with point-of-care thigh ultrasound (5).
Speciﬁcally in cirrhosis, certain risk factors for
sarcopenia have been identiﬁed and these include
male sex, HE, C-reactive protein >10 mg/L, and
BMI < 25 kg/m2 (6).
Sarcopenia has been found to inﬂuence mortality
both in the pre-transplant (7) and post-transplant
setting (8), and is associated with increased risk of
developing HE (9) and sepsis (7). Several studies
have conﬁrmed these ﬁndings; in a study by Montano-Loza et al (7), sarcopenia was independently
associated with increased pre-transplant mortality
after adjusting for MELD, Child-Pugh and sodium.
Similar results were seen in a subsequent international study by Carey et al (10) that included
396 North American patients, as well as in other
smaller studies (11). Particularly in low MELD patients (< 15), presence of sarcopenia may add to the
discriminant value for prediction of mortality than
compared with MELD alone (12). Pre-transplant
sarcopenia has also been associated with increased
post-transplant increased length of hospital stay,
increased intensive care unit stay (13), and bacterial infections (14). Post-transplant resolution of
sarcopenia, though less well-studied, has also been
found to inﬂuence overall survival positively (13).
Treatment options for sarcopenia focus on interrupting pathways that lead to muscle protein degradation, and boosting those that promote muscle
synthesis and proliferation. Practically speaking
however, the two key aspects that clinicians should
implement in daily practice include optimizing of
nutrition, as well as encouragement towards exercise. Adequate protein (1.2–1.5 g/kg/day) and
calories (35–40 kcal/kg/day) should be consumed
(15). Prolonged fasting for over 6 hours should be
avoided, as this leads to accelerated breakdown of
muscle (16). Hence patients should be advised to
have a late-night high-protein snack prior to bedtime (16). Exercise should also be encouraged and
may include a combination of aerobic and resistance training (17).
Finally, in cirrhotic men who are biochemically
hypogonadal and sarcopenic, two clinical trials have
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demonstrated that testosterone therapy improved
muscle mass, bone density and was well tolerated
(18,19). A recent study has also shown that loop
diuretic use in cirrhotic patients may have a direct
impact on impairing skeletal muscle differentiation
and associated with higher risk of muscle loss (20).
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CONFERENCE 9: NUTRITION AND
The prevalence of malnutrition increases along
with liver disease severity, and survival worsens
with progressive malnourishment (1). Malnutrition, used as a synonym of under nutrition may
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however go unrecognized. It should also encompass the entity of sarcopenic obesity, given that
the general prevalence of obesity and hence also
the prevalence of cirrhosis and end-stage liver disease related to non-alcoholic fatty liver disease is
increasing. Women have a physiologically lower
muscle mass than men, which may make it more
difﬁcult to appreciate a decrease in muscle mass,
and hence sarcopenia may be less sensitive in identifying malnutrition in women in the way it does
with men. Women do, however, have more subcutaneous fat (2). There is a close relationship between episodes of decompensation, malnutrition,
and sarcopenia, as well as hepatic encephalopathy,
bacterial infections, and recurrent infections that
lead to reduced survival in patients with cirrhosis.
All patients with cirrhosis should undergo a
rapid nutritional screen with tools such as the Royal
Free Hospital—Nutrition Prioritizing Tool or Liver
Disease—Undernutrition Screening Tool. Those
at highest risk of malnutrition are underweight
(body mass index < 18.5 kg/m2) or Child-Pugh C
patients and should undergo a detailed nutritional
assessment. A registered dietician should preferentially carry out the nutritional assessment taking
into account muscle function and muscle mass, as
well as dietary intake. Body mass index (BMI) has
a limited utility as a surrogate of malnutrition as
weight may stay the same or even increase, despite
dramatic changes in body composition in patients
with water retention. The correlation between different body composition assessment tools is weak,
and data is varied as different muscles have been
explored utilizing different cutoff values (3). Even
with current standards of evaluating sarcopenia,
there has been no correction of age with the cutoffs, despite the knowledge that muscle mass decreases with increasing age.
Survival rates improve when patients receive
nutritional counselling from multi-disciplinary
teams; when additional tools such as videos are
used the impact is even increased. Physicians and
patients alike should be aware of optimal meal
calorie consumptions, with emphasis towards
adequate protein intake. Ensuring adequate nutritional intake may help to reduce episodes of
hepatic encephalopathy (4). Late evening calorie
supplementation is recommended to avoid periods of starvation as this promotes breakdown of
fat and muscle (5). Physical activity should also be
encouraged in patients with cirrhosis to prevent
sarcopenia (6). In obese patients, weight reduction
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could be considered, but protein intake should not
be decreased. In patients with hepatic encephalopathy, protein restriction should not be prescribed and consumption of vegetal proteins and
branched-chain amino acids may be useful.
There is evidence that in-hospital infections increase after liver transplantation (LT) in patients
with advanced liver disease and malnutrition (7,8).
Sarcopenia pre-transplant may also be associated
with post-LT mortality, intensive care stay and total hospital stay (7). Ideally, sarcopenia should be
screened and targeted prior to LT. Early post-operative enteral nutrition should be considered. In
patients with HE, parenteral nutrition can be used
if airway protection is a concern. Hyponatremia
should also be carefully managed to avoid pontine
myelinolysis. Sarcopenic obesity post-liver transplant should also be considered, and most patients
who put on weight post-LT do so with adipose
rather than muscle mass (9). Metabolic problems
have been seen to arise as soon as within a year
post-transplant (9), which may be attributed to steroid use and immunosuppression. In the setting of
upper gastrointestinal bleeding, enteral nutrition
should be withheld for 48–72 hours due to the increased risk of increased portal pressure and variceal re-bleeding. Nutritional support may accelerate
resolution of hepatic encephalopathy and improve
survival in patients with severe alcoholic hepatitis.
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CONFERENCE 10: HEPATIC
ENCEPHALOPATHY AND DRIVING: A
Liver disease is one of the top 10 causes of death
for Canadians (1) and affects up to one in four Canadians (2). Approximately 3,000 deaths a year
occur from chronic liver disease and only about
500 liver transplants are performed annually in
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Canada. Deaths arising from motor vehicle accidents (MVA) is also a top 10 cause of mortality,
with roughly 2,500 deaths annually (3).
Overt hepatic encephalopathy (OHE) refers to
patients with clinically evident hepatic encephalopathy (HE), usually those with West Haven HE
grades II-IV. Roughly 30%–40% of cirrhosis patients will develop OHE in their lifetime (4). Development of OHE is a milestone event in a cirrhotic
patient, and is a poor prognostic sign with several series showing that >50% of patients will die
within 1 year after their ﬁrst episode of OHE (5,6).
Covert hepatic encephalopathy (CHE) refers to
those patients with either minimal HE or Grade I
West Haven criteria HE. Estimations of the latter’s
prevalence are imprecise, with reported ranges of
20%–80% of patients being affected (4).
Several series using navigational simulators
have shown that patients with minimal HE (MHE)
have more frequent MVAs, road-edge excursions
and centre crossings than patients without MHE
(7,8). Patients with cirrhosis who are involved in a
MVA are more likely to need hospitalization after
an accident and are at increased risk of mortality
(9). Identiﬁcation of patients with CHE is needed
for patient and public safety.
Multiple tests exist for the detection of CHE. Paper and pencil tests have been the gold standard
for years. The psychometric hepatic encephalopathy score (i.e., PHES) includes traditional tests
such as the trail test, digit symbol test, serial dotting or line tracing tests and require training in
order to administer the test properly (10). The test
can be time consuming (45–60 minutes to administer) and is proprietary, requiring payment for its
use. The MoCA (Montreal Cognitive Assessment)
is desirable for its ease of administration and short
duration, but lacks validation for hepatic encephalopathy (11). More sophisticated neurophysiologic
tests such as EEG, or auditory evoked potentials
are poorly accessible and are better utilized under
the supervision of a neurologist.
The last decade has seen advances towards more
user friendly, rapid automated tests. The inhibitory
control test is an inexpensive, non-copyrighted
exam requiring minimal time to administer (15
minutes) and does not require specialized training to use (12). The Stroop test is a smart phone
application freely downloadable and simple to administer, provided the patient does not have red
green colour blindness (13). The animal naming
test was also shown to have high predictive value

154

Canadian Liver Journal Fall 2019

to distinguishing those affected with CHE (14). All
of these tests have been validated for CHE.
However, no single test can deﬁnitively distinguish safe from unsafe drivers in CHE. As a general consensus, two tests should be administered
to conﬁrm the diagnosis.
Loss of autonomy is often signiﬁcant for these
patients and an empathetic approach when delivering this diagnosis and its implications is needed.
Providing support, and enlisting the aid of family
members in ﬁnding transportation solutions is crucial. Although difﬁcult, this message must be ﬁrm
and non-negotiable. The stance from the CMPA
and CMA is clear, that for patient and public safety
reasons, physicians have a legal obligation to report anyone that may be unsafe to drive (15). It is
the Ministry of Transportation (MOT) that reserves
the right to decide on further testing or revocation
of one’s licence. A brief written statement should
be provided detailing why you do not feel they
should until their decision is ﬁnalized.
Alberta, Quebec, and Nova Scotia have, “discretionary” as opposed to “mandatory” reporting, but
precedent has been set by the Highway Trafﬁc Act
in Ontario, in that the protection of public safety
supersedes all else, even one’s patient physician
relationship. Whether there exists a mandatory reporting condition (i.e., epilepsy) versus a temporary
condition (i.e., cervical spondylosis), physicians
have a duty and legal obligation to immediately report patients that are unsafe to drive. This principle
has been upheld repeatedly in Canadian courts (16).
In conclusion, CHE is underdiagnosed and is
clearly associated with increased risk of MVAs. Formalized testing for CHE is now automated, with
high likelihoods of detection and ease of administration for ofﬁce use. Failure to report drivers that continue to drive when they should not is unsafe and
negatively erodes conﬁdence in the medical profession. Physicians have a legal responsibility to report
and fulﬁll their statutory duty towards public safety.
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CONFERENCE 11: CHALLENGES
WITH LIVER TRANSPLANTATION:
á
As deﬁned by the World Health Organization,
palliative care is ‘the active total care of patients
whose disease is not responsive to curative treatment’. An approach to care using palliative principles improves ‘the quality of life of patients and
their families facing problems associated with lifethreatening illness, through the prevention and
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relief of suffering by means of early identiﬁcation
and impeccable assessment and treatment of pain
and other problems, physical, psychosocial and
spiritual’ (1,2). In addition to symptom management, advance care planning (ACP) is a central
component of care using palliative principles. ACP
is deﬁned as a process that supports adults at any
age or stage of health in understanding and sharing their personal values, life goals and preferences
regarding future medical care (3). This integrated
approach to care has already demonstrated signiﬁcant beneﬁts in other chronic disease populations
(4–6). These include improved patients’ symptoms,
a higher likelihood of dying at home, more focused
ACP, better psychosocial health, reduced health
care utilization and higher patient/family satisfaction. Data in cirrhosis is emerging. In a recent study
of delisted liver transplant candidates (7), the integration of routine palliative care consultation was
associated with a shorter duration to do not resuscitate (DNR) status, a decrease in intensive care unit
(ICU) stay time and a positive family response to the
incorporation of palliative care consults (7). Importantly, patient mortality was not hastened by this
intervention. Palliative care has also been shown to
improve health related quality of life (HRQoL) and
decrease health care utilization in cirrhosis (8).
Rates of palliative care consultation remain low.
Recent studies have reported palliative care consultation in 11% of patients ineligible for transplantation (9,10), with 90% of referrals taking place
within 72 hours of death (10).
There are several recognized barriers that contribute to this underutilization. Prognostication
and prediction of the time course of death and
disease trajectory is challenging in these patients
(11). Patients with more compensated or well
controlled cirrhosis may not appear as ill as they
really are and severe decompensation can occur
rapidly (12,13). Few clinicians routinely screen for
symptoms such as pain or muscle cramps in clinical practice, or feel comfortable managing these
symptoms in the setting of cirrhosis. This leads to
underestimation of symptom burden and under
treatment (14). Recent reviews of cirrhosis do not
include symptom management in their algorithms
(15–17). Lastly, there is a common misconception
about the role of palliative care as being limited to
the last few days of life (18). It is vital to remember
that palliative care is not simply about quelling
the inevitable tide of death, but more importantly,
hinges upon enriching the patient life that yet
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remains. Palliative principles are applicable to patients with years of life still left to live, but with
serious illness and high symptom burden.
While it has been suggested that speciﬁc symptoms of decompensated liver disease, such as ascites or HE could be used as potential triggers for a
palliative care consult (19), ideally, palliative care
principles and end of life planning should be instituted in some capacity in all patients with cirrhosis
and certainly prior to the onset of HE. This early integration of ACP can be applied by all health care
practitioners and does not require consultation from
trained palliative care health practitioners who may
be needed in more severe cases or at the end of life.
The burden of cirrhosis is not only on patients.
Informal caregivers are an essential component of
the medical management of chronically ill patients
and are vital to the ﬁnancial viability of North
American health care (20,21). Although not studied directly in cirrhosis, patient outcomes improve
with the involvement of informal caregivers (22).
Their involvement leads to less complications and
fewer hospital admissions (23–26). Informal caregivers are responsible for much of the care provided to patients with cirrhosis, taking a major role
in medication management and the administration
of palliative care (24). In their 2012 study, Rakoski
et al found that one third of patients with cirrhosis identiﬁed an informal caregiver (24). These
patients required twice the number of informal
caregiving hours per week when compared with
an age-matched population. Caregiver stress may
be considered a trigger for palliative care consultation. Specialized palliative care services have been
associated with both short- and long-term caregiver
outcomes (27). Although not formally investigated
in the setting of cirrhosis and HE, other strategies
for easing caregiver burden are becoming more
well-established and should be trialed in patients
with cirrhosis. Potential interventions include
multidisciplinary care with a social worker and a
psychologist as well as focused family psychoeducation (23,28). Targeted interventions to increase
caregiver effectiveness, such as telephone interventions and caregiver support groups have been
effective in other populations (29–31) and may also
prove to be of beneﬁt in HE. A short program of
mindfulness and supportive group therapy proved
beneﬁcial for the management of caregiver burden
in a recent study in patients with cirrhosis (32).
In summary, the routine use of palliative principles has the potential to optimize effective and

Decompensated cirrhosis: from clinic to transplant

comprehensive management of patients with cirrhosis and their caregivers. The number of studies
evaluating this areas is growing steadily over time.
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SESSION 4—CRITICAL CARE
AND LIVER TRANSPLANT IN
THE ACLF PATIENT
UVã
ç ç
LIVER FAILURE AND CRITICAL
It is difficult to predict which patients will benefit the most from admission to a critical care
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unit (CCU), a resource with limited availability
and high resource utilization. Key CCU benefits
include supporting organ failures and providing time for potential organ recovery. Within
critical care, outreach is an important aspect
that allows identifications of patients who may
benefit from CCU admission early in the disease course. Early identification of patients is
essential, both for patients with and without
liver disease (1,2). The later a patient is identified to be critically ill, the higher the chance of
CCU admission and the higher the mortality
rate is. Time to antibiotic administration is the
key factor affecting mortality. During the first
48 hours, broad-spectrum antibiotics should be
used and then narrowed after 48 hours. Patients
with chronic liver disease also have higher mortality when admitted to the ICU compared with
patients with other major chronic comorbidities such as stage 5 chronic kidney disease (3,4).
Validated pronostic indices include the CLIForgan failure score system and the SOFA score
(5). Validated cutoffs for futility include SOFA
score or 13 or more and blood lactate levels or 4
mmol/L or more that are associated with a mortality over 90% (6). Mortality rises with increasing numbers of failing organs (7).
Sepsis is a major actor in acute-on-chronic liver
failure (ACLF) patients during which patients
have inadequate immune responses, with excessive systemic inﬂammation in some and dysfunction of immune mechanisms in others (8,9). The
frequent occurrence of invasive aspergillosis in
patients with severe alcoholic hepatitis, associated
with increased mortality is an example of this (10).
In ACLF, patients have a hyperdynamic state.
Fluid balance is delicate in this population. Tools
to guide volume management include mean arterial pressure, mixed venous blood saturation,
central venous pressure, intra-abdominal pressure, and ultrasound monitoring of the inferior
vena cava and heart cavities (11). Patients who
are volume depleted will be overconstricted
while those who are overloaded will develop organ congestion. Both situations lead to ischemia.
The presence of a ﬂow murmur may signify outﬂow tract obstruction and ﬂuid overload. B-type
natriuretic peptide (BNP) can help separate cirrhotic patients who are volume overloaded from
those who are underﬁlled. Regarding ﬂuid resuscitation, balanced salt solutions result in less hyperchloremia, greater normal bicarbonate levels,
and less adverse renal events. Hypercholeremic

acidosis carries a high rate of mortality in the
general CCU population (12).
Cirrhotic patients with septic shock have a
trend toward better survival with terlipressin
compared with norepinephrine, but develop more
adverse events including myocardial, visceral,
and peripheral ischemia (13). Hydrocortisone
does not affect mortality in ACLF patients. Profound shock and vasopressor requirement during
CCU admission may lead to ischemic cholangiopathy even in patients without underlying liver
disease (14). Albumin is commonly utilized in the
CCU and has antioxidant and hemostatic effects.
It is important in drug transport and has survival
beneﬁts in spontaneous bacterial peritonitis, but
not in other bacterial infections in cirrhotic patients (15–17).
Aside from usual indications, renal replacement
therapy is used in patients with liver failure to
manage hyponatremia, hypercholeremia, acidosis,
hyperammonemia and encephalopathy, and ﬂuid
overload (18). In terms of encephalopathy, intubation may be required. Once intubated, avoid excess
sedation, utilize a feeding tube to provide nutritional support, and provide thromboprophylaxis.
Extracorporeal membrane oxygenation (ECMO)
needs further assessment in the setting of liver disease, mainly in acute liver failure.
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Artiﬁcial liver support devices have been studied
for many years. Their use has shown improvements in hepatic encephalopathy but has not yet
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shown an improvement in survival. Devices for
liver support are either artiﬁcial (hemoﬁltration,
plasma exchange, or albumin-based) or cell-based
(human cell lines or pig hepatocytes).
The Molecular Adsorbent Recycling System
(MARS) uses albumin within the circuit to remove albumin-bound toxins along with charcoal
and exchange resin columns. In 2015, MARS was
used over 3,000 times worldwide. No survival
beneﬁt was seen with MARS in acute-on-chronic
liver failure patients but improvements were seen
in bilirubin, creatinine, and encephalopathy grade
(1). The DIALIVE liver support system also uses
albumin exchange to remove albumin-bound toxins, but contains an endotoxin removal system as
well. It is currently being used in clinical testing.
The Extracorporeal Liver Assist Device (ELAD)
has been studied extensively and utilizes C3A hepatic cells in a plasma circuit. In a recent study
looking at efﬁcacy in acute alcoholic hepatitis patients, no overall survival beneﬁt was seen when
using ELAD compared with standard medical
therapy. However, subgroup analysis showed
that patients younger than age 50 with low creatinine and INR but high bilirubin had signiﬁcantly
higher survival in the ELAD treatment group
compared with the non-ELAD treatment group
(2). Follow-up study of alcoholic hepatitis patients
who were younger than age 50 with low creatinine and INR treated with ELAD versus standard
medical therapy did not show a survival beneﬁt
with this device.
The Mayo Bioartiﬁcial Liver Spheroid Reservoir (SRBAL) is similar to MARS but the charcoal
and resin systems are replaced with a pig hepatocyte reservoir maintained in a spheroid conﬁguration. SRBAL showed signiﬁcantly improved
survival in three large recent animal studies
(3–5). Future liver cell therapies would involve a
readily available supply of human hepatocytes.
Genetically engineered animals can be used as
incubators and this has been done in mice and
pigs (6). Fumarylacetoacetate hydrolase (FAH)deﬁcient pigs had FAH-positive hepatocytes
transplanted into their livers. By 12 months, the
liver is completely replaced with FAH-positive
hepatocytes. Human hepatocytes can be transplanted into pig livers using the principle of fetal tolerization. Human hepatocytes are injected
into fetal pigs prior to their development of an
immune system (7). Currently, double knock-out
pigs are used and hepatocytes are transplanted
early in gestation. This has led to improvement in

human cell engraftment and will hopefully lead
to trials in humans.
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CONFERENCE 14: PERIOPERATIVE
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Acute-on-chronic liver failure (ACLF) is an entity
that requires the presence of organ dysfunction as
deﬁned by the CLIF (Chronic Liver Failure) Consortium organ dysfunction score in a patient with
chronic liver disease (1). Grade 1 ACLF is deﬁned
by severe acute kidney injury (AKI), one organ dysfunction plus either mild AKI or grade 1 or 2 hepatic encephalopathy (HE), or mild AKI plus grade
3 or 4 HE. Grade 2 ACLF implies two organ dysfunctions and grade 3 ACLF implies three or more
organ dysfunctions. The greater the ACLF grade,
the higher the mortality is without liver transplantation (LT) with an observed 28-day mortality over
60% in grade 3 ACLF and a 7-day mortality of 100%
with ﬁve for more failing organs (2). Cohort studies showed that ACLF patients who undergo LT
have 1-year survival rates from 60% to 84% (3–7).
In one study from France, ACLF grade 3 patients
who underwent LT had similar 1-year survival to
those without ACLF (83.6% versus 90%, hazard ratio = 1.75 [0.82–3.71]) and also had a major survival
advantage over patients with ACLF who did not
receive LT (83.6% versus 7.9%, p < 0.0001).
Predictors of postoperative mortality in ACLF
include age, elevated physiological scores (SOFA,
CLIF-C ACLF score), higher ACLF grade, development of the acute respiratory distress syndrome
(ARDS) and presence of persistently elevated lactate levels. ACLF patients who undergo LT generally have very high Model for End-Stage Liver
Disease (MELD) scores and are on organ support
such as vasopressors, mechanical ventilation and
renal replacement therapy (RRT) compared with
non-ACLF LT recipients (3,4). Hemodynamically,
they have a hyperdynamic state (high cardiac
output, vasodilation, hypotension, splanchnic vasodilation and renal vasoconstriction) more pronounced than other end-stage liver disease (ESLD)
patients, which makes their anaesthetic management delicate. Intraoperative ﬂuid management
in all ESLD patients undergoing LT is still controversial, but, a restrictive strategy seems to result in
less bleeding and less pulmonary complications
(8). Studies have suggested ESLD patients are vasopressin depleted similar to patients with septic
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shock and preferential use of a vasopressin-derived vasopressor might be associated with a lower
portal pressure and a lower postoperative serum
creatinine level. Overall, restrictive ﬂuid management and use of vasopressin derivatives may be
beneﬁcial during LT.
ACLF patients undergoing LT have profound
derangements in coagulation that include thrombocytopenia and coagulation factor deﬁcits (9).
However, regular coagulation tests are not a good
reﬂection of global coagulation in patients with
chronic liver disease and do not predict bleeding accurately (10). Factors affecting bleeding
during LT include disease severity and volume
management. Thromboelastography (TEG) can
help predict bleeding (11,12) and reduce the use
of red blood cells and plasma during LT (13,14).
RRT use during LT may also improve outcomes
in ACLF patients (15). All the aforementioned
therapeutic approaches are based on low-quality
evidence. Further evidence is required for most
of them and criteria for ACLF patient selection
for LT in this complex situation require further
studies.
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CONFERENCE 15: LIVER
ç
ç
ã
CHALLENGES WITH PREDICTING
Acute-on-chronic liver failure is a syndrome deﬁned by acute decompensation of chronic liver
disease with organ failures and high short-term
mortality (1,2). In the absence of liver transplantation (LT), acute-on-chronic failure (ACLF)
grade discriminates between patients with different prognostic categories (2). As the ACLF
grade increase, 28-day and 90-day mortality also
increase. The Chronic Liver Failure Consortium
(CLIF-C) ACLF Score incorporates age and white
blood cell count along with CLIF-C organ failure
score [bilirubin, creatinine, hepatic encephalopathy (HE), INR, blood pressure, and PF ratio] (3).
Higher CLIF-C ACLF scores on admission to the
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intensive care unit (ICU) correspond to greater
mortality. Patients who improve their ACLF
grade at 72 hours post-admission have a natural
history corresponding to the new ACLF grade at
day 3 (4).
Within Canada, 3,000 to 4,000 patients die a year
from liver disease and only about 500 LT procedures are performed a year. Allocation currently
is based on the MELD sodium (MELD-Na) score
resulting in the sickest patients receiving a transplant ﬁrst. Factors that impact LT utility in ACLF
patients include medical comorbidities, sarcopenia, severity of organ dysfunction, and donor factors. If patient survival is expected to be 50% or less
at 5 years, it is of widespread acceptance that LT
will be futile (5). Medical contraindications include
body mass index greater than 40, portopulmonary
hypertension with mean pulmonary arterial pressure greater than 45 mmHg, left ventricular ejection fraction less than 50%, and severe underlying
lung disease. Sarcopenia has an impact on increasing length of hospital and ICU stay post LT, but not
survival (6).
Severity of illness scores like Sequential Organ
Failure Assessment (SOFA) and CLIF-C ACLF
scores have more utility in discriminating between patients dying on the waitlist (differentiating waitlist mortality) than those with acceptable
results post-LT. Advancing age or incremental
increase in age are associated with 90-day mortality post-LT whereas SOFA is not (7). The more
organ failures a patient has while in the ICU
while awaiting an LT, the greater the chance of
mortality within 30 days while on the waiting list
(8). Other prognostic variables for ICU-mortality
include increasing age and SOFA and lactate levels at 48 hours (7). The number of organ failures
did not have as much of a signiﬁcant effect on
post-LT survival (8,9). This may be due to careful
selection of patients with ACLF in terms of LT
suitability.
Aside from patient survival post-LT, other
important end-points include length of ICU or
hospital stay and post-LT complications, such
as delirium. Even though ACLF grade did not
significantly affect post-LT survival, it did impact length of ICU and hospital stay post-LT in
the cohort by Artru et al (9). The Perioperative
Survival Outcomes Following Liver Transplantation (P-SOFT) score incorporates both donor
and recipient variables to predict survival postLT (10).
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Patients denied LT rarely receive adequate palliative care or appropriated management such as do
not resuscitate orders or palliative care referral (11).
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The nexus of alcohol-use disorder (AUD) and
alcohol-associated liver disease (ALD)
In my opinion, the controversy surrounding rescue LT for severe AH stems from the complicated
nexus of AUD and ALD. Our conﬂicted interpretation of AUD as either a disease or a disorder of choice has meant that there is a bedrock of
opinion that considers patients with AUD to be
personally responsible for their predicament and
therefore less deserving of scarce resources such
as a liver allograft (4). This contention, which appeared to have lost support has returned with
the advent of LT for patients with severe AH. Recently, Solga et al have proposed explicitly that
ALD patients should have less priority, stating
that ‘The Organ Procurement and Transplantation
Network could review whether MELD for MELD
allocation could be prioritized for patients with
chronic liver disease ahead of those with AH’ (5).
For a contrary view, I refer you to Benjamin et al’s
masterful deconstruction of these arguments (6).
A second source of confusion relates to outcome
of AUD after LT. Irrespective of the stringency of
selection, some ALD patients will return to drinking after LT (7). The transplant community remains
conﬂicted as to whether this behaviour constitutes
a failure of LT, or is simply the natural history
of AUD.
Finally, there is concern that public support for
donation to LT will decline if more ALD patients receive LTs. Evidence to support this contention is slim.

LT for ALD: a historical perspective (8)

SESSION 5—CONTROVERSIES
AND TREATMENTS
CONFERENCE 16: CONTROVERSIES
IN LIVER TRANSPLANTATION:
Whereas liver transplantation (LT) for end-stage
liver disease due to alcohol has become standard
of care, such that alcohol-related liver disease
(ALD) has become the most frequent indication for
liver transplantation in the US (1), LT for patients
with life-threatening alcoholic hepatitis (AH) not
responding to medical treatment, sometimes referred to as early or rescue LT, remains hotly contested with strong opinions expressed both for and
against (2,3).

In 1984, the NIH held a consensus conference
regarding LT. This was a turning point that established that LT was a viable therapy rather than
experimental. However, within the discussion,
Dr. Steven Schenker asserted that ALD patients
would be ‘rarely suitable’ for LT. This position
had changed by 2003. In that year, the AASLD and
the AST organized a conference entitled ‘Minimal
criteria for placement of adults on the LT waiting
list’. At the conference, it was reported that the
6-months abstinence requirement (‘the 6-month
rule’) was the norm in US transplant centres when
assessing the suitability of patients with ALD. As a
consequence, the interdiction on LT for AH, which
by its nature is preceded by drinking in the prior
6 weeks, persisted. However, even this limitation
has now been breached. In 2017, EASL published
its guideline on ALD, and stated that ‘the selection
of patients with AUD should not be based on the
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six-month criterion alone’. Additionally, ‘early LT
should be proposed to a minority of patients with
severe AH not responding to medical therapy after
a careful selection process’.
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Selection of ALD patients for LT
It would be wrong to claim that there is a consensus in the US at present about rescue LT for AH,
and the six-month rule still has its adherents (9).
Furthermore, it is endorsed by many payers and
transplant centres. However unwavering adherence to the six-month rule leads to unwanted as
well as wanted consequences. Its advocates point
out that the six-month rule is associated with a
modest reduction in risk of ‘any use’ of alcohol
after transplant; and it is simple to apply. On the
other hand, it is subject to manipulation and misinformation. It admits patients who will relapse
after transplantation while excluding some patients who will not drink after transplantation.
The alternative to a concrete abstinence rule is a
psychosocial assessment that considers the risk
of relapse as one of the elements contributing to
the patient’s ability to protect a liver allograft.

Alcohol use by ALD patients after LT
Even in cohorts selected by stringent criteria, return to alcohol use by some ALD recipients appears inevitable (7). It is important to distinguish
between so-called slips, minor or transient use, often followed by renewed efforts toward abstinence
from harmful sustained consumption, which is referred to as a relapse (7). Relapses are associated
with all the injuries that occur to relapsing AUD
patients in other circumstances: pneumonia, pancreatitis, delirium tremens, depression, marital
breakdown, drunk driving, and work absences.
Furthermore, harmful drinking leads to accelerated ﬁbrosis of the allograft. Graft loss due to ALD
is rare in the ﬁrst 5 years, but occurs at 10 years in
heavy drinkers.

Rescue LT for AH
To date the most inﬂuential (and iconoclastic)
paper on LT for AH was the combined FrancoBelgian report of a pilot study of 26 patients who
did not respond to medical treatment (10). All
were approved following stringent psychosocial
assessment. In the initial report, the survival of
the pilot cohort was compared with 26 matched
historical control patients, and an unequivocal
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beneﬁt was observed. Dr Mathurin and colleagues are in the process of completing a prospective study with a greater number of subjects
and contemporaneous controls. More recently, a
consortium of 12 US transplant centres called ACCELERATE have published retrospective account
of rescue LT for severe AH (11). The median interval from the last drink was 55 days, range 36–91.
The mean MELD score at LT was 39. The patient
and graft survival in the ﬁrst 3 years post LT was
excellent (94% at 1 year) and similar to that observed in contemporaneous ALD patients with
established abstinence.
In Mathurin’s small cohort, relapse to alcohol
was infrequent. In the US study, in the ﬁrst 3 years,
16% of patients experienced relapse, while another
17% reported slips.
Given these data, one may ask rhetorically:
why is rescue LT not standard of care for lifethreatening AH? In answer, I would say that
we are at a turning point. However, as outlined
about, there continues to be confusion about the
endpoints when considering outcome of LT in
patients with AUD in general, and AH in particular. In the future, we need prospective studies
that include clarity about selection, and management of AUD both in the lead up to and after LT.
We also hampered by lack of deﬁnitive American
data. Finally, we should not ignore the dynamics of transplantation, the need to engage all the
stakeholders, while maintaining vigilance against
promoting stigma.
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CONFERENCE 17: ACUTE KIDNEY

≤ 0.3 mg/dL of baseline) after at least 48 hours of
diuretic withdrawal and volume expansion with
albumin. In addition, there should be no recent
use of nephrotoxic agents and no signiﬁcant proteinuria or hematuria, urine casts along with the
absence of shock (1).
Several mechanisms lead to the evolution of renal dysfunction and injury in cirrhosis resulting in
AKI.
Obstruction to portal ﬂow secondary to cirrhosis, increased translocation of gut bacteria and bacterial products into the portal circulation and shear
stress on portal vessels have vasodilatory effects
on the splanchnic circulation. These mechanisms
interact and amplify the circulatory dysfunction.
Angiogenesis is also increased in the mesenteric
circulation which results in an increased capacitance of the splanchnic circulation. This leads to
an increase in the total capacitance of total circulating volume and leads to a reduction in effective
arterial blood volume. This results in activation
of various compensatory vasoconstrictor mechanisms in an attempt to reduce the circulatory capacitance. The kidneys are particularly sensitive to
the vasoconstrictive effects of these systems which
ultimately leads to reduced renal blood ﬂow and
glomerular ﬁltration. Sodium retention is the compensatory mechanism of decreased glomerular ﬁltration rate and decreased renal blood ﬂow. It is the

Table 1: Diagnosis of renal dysfunction in cirrhosis
Parameter

Acute kidney injury (AKI) is a commonly encountered complication in patients with decompensated cirrhosis. It is deﬁned by an increase
of 50% in serum creatinine from baseline that
is presumed to have occurred within the past 7
days (Table 1). Hepatorenal syndrome (HRS)
is a potentially reversible syndrome that occurs
in patients with cirrhosis, ascites, and liver dysfunction, consisting of impaired renal function,
marked abnormalities in cardiovascular function,
and intense over-activity of the endogenous vasoactive systems. The most recent diagnostic criteria deﬁne it as stage 2 or 3 AKI in those patients
with cirrhosis and ascites with no improvement
in serum creatinine (decrease of creatinine to

Baseline SCr

‡¤•‹–‹‘•
–ƒ„Ž‡ ” ´ W •‘•–Š•
If not available, a stable SCr closest to the
current one
If no previous SCr at all, use admission SCr

‡¤•‹–‹‘• ‘ˆ ↑ ‹• ” µVZäY J•‘Ž Ž TäW •‰ †
AKI
hours, or
↑ 50% from baseline
Staging

´X\

Stage 1: ↑ ” µVZäX J•‘Ž TäW •‰ † ‘”
↑ ” µUäY VäT - ˆ”‘• „ƒ•‡Ž‹•‡
Stage 2: ↑ ” ³VäT WäT - ˆ”‘• „ƒ•‡Ž‹•‡
Stage 3: ↑ ” ³WäT - ˆ”‘• „ƒ•‡Ž‹•‡á ‘” ”
µWYV J•‘Ž XäT •‰ † ™‹–Š ƒ• ƒ…—–‡ ↑
‘ˆ µVZäX J•‘Ž TäW •‰ † á ‘” •‹–‹ƒ–‹‘•
of renal replacement therapy
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physiological response to increase the circulatory
volume. The bacterial translocation includes bacteria, their DNAs and bacterial products, collectively
known as pathogen-associated molecular patterns
(PAMPs). These together with injured hepatocytes
and their necrotic products known as damageassociated molecular patterns (DAMPs) also result
in increased infectious and non-infectious activation of systemic inﬂammation and leads to production of inﬂammatory cytokines (2). In addition to
the circulatory mechanisms, DAMPs and PAMPs,
when ﬁltered by the glomeruli, cause direct tubular
damage in the kidneys and changes in renal microvasculature (3).
While a lot of research has been done in the ﬁeld
of biomarkers in renal dysfunction other than our
current standard of using serum creatinine, these
are not readily available to most practising clinicians. Those showing promise include NGAL and
IL-18 (4,5). An increasing number of positive biomarkers suggests a diagnosis of acute tubular necrosis (ATN) as the cause of AKI (6).
Once diagnostic criteria are fulﬁlled, the cause
of renal failure must be determined and intrinsic causes excluded. HRS remains a diagnosis
of exclusion. The current treatment algorithm
emphasizes the importance of appropriate volume expansion with albumin (1 g/kg, maximum
100 g/day for 2 days) prior to diagnosis of HRS.
On top of its quantitative decrease, albumin has
qualitative defects in chronic liver disease. Albumin therapy has several mechanisms of action that
include antioxidant effects and immunomodulation (7). Once HRS is diagnosed, vasoconstrictor
treatment is the next step with renal replacement
therapy being reserved for non-responders that
are suitable transplant candidates (8). Terlipressin
is the most studied drug in the treatment of HRS
and responders have increased survival (9,10) and
has similar efﬁcacy than norepinephrine that requires intensive care unit monitoring (11). Liver
transplantation is the deﬁnitive treatment for
AKI not responding to therapy. The optimal timing and the indication for combined liver-kidney
transplantation remains difﬁcult to deﬁne. Early
referral is key (12).
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Hepatitis C viral infection (HCV) has become a
much easier disease to treat for the majority of
those affected with the advent of direct-acting antivirals (DAAs). However, it does remain a challenge
in those with decompensated cirrhosis. Delaying
treatment after liver transplantation (LT) is safer
and results in higher sustained virologic response
(SVR) rates, but makes LT necessary, exposes patients to drug-drug interactions (DDIs) and to the
risk of ﬁbrosing cholestatic hepatitis. The current
goals of care for this patient group are to i) maximize treatment response, ii) avoid harm, and iii) to
decide when to and when not to treat.
In the SOLAR-1 trial in patients with ChildPugh-(CP) B and C cirrhosis and infection with
genotype 1 and 4, the combination of sofosbuvir,
velpatasvir and ribavirin led to SVR rates around

90% when given for 12 or 24 weeks (1). In the
SOLAR-2 trial with the same patient population
and study drugs, the results were comparable in
Child-Pugh B patients (SVR 87–96%), but were inferior in Child-Pugh C patients (SVR 78–85%) (2).
HCV becomes increasingly difﬁcult to treat once
a patient has an episode of DAA failure. Selecting
the best therapy for maximizing sustained virologic response (SVR) hence becomes crucial. After SVR, most patients had improvements of one
to ﬁve points in their MELD score, but a certain
minority showed deterioration. Rates of serious
adverse events were higher in Child-Pugh C patients with around one third. It is hard to differentiate drug toxicity from the natural history of
advanced cirrhosis. Current evidence supports
the use of ribavirin (weight-based dosing) in improving SVR rates in certain patient populations,
particularly those with genotype 3 and advanced
cirrhosis as evidenced by the ASTRAL-4 trial (3).
Moderate anemia is a common side-effect of ribavirin treatment.
Drug combinations with protease inhibitors
(PIs) such as paritaprevir, ritonavir, ombitasvir
and dasabuvir is safe and very effective in patients with Child-Pugh A cirrhosis and genotype
1 infection with SVR rates of 89–100% (4). However, cases of hepatic decompensation and death
in Child-Pugh B and C patients have led to an absolute contra-indication of PIs in these patients.
Direct drug toxicity has also been reported in PIsfree regimens (5), but overall the experience with
these drugs is very reassuring.
Real world data have shown that DAA regimens
are very safe in Child-Pugh A patients, but that decompensation occurs in about half of others (6).
Predictors of decompensation were serum albumin
<35 g/L, MELD score over 14 and genotype 3 patients. The same albumin threshold of 35 and age
over 65 were identiﬁed in another cohort (7). In the
data from the English expanded access program,
the mid-term survival without adverse events in
Child-Pugh C patients was very low, which questions the use of DAA in these patients (8).
There still is some doubt as to how much DAA
regimens can make it possible to avoid liver
transplantation in patients with decompensated
cirrhosis. The concept of the MELD purgatory
has been brought up to reﬂect the situation of
patients with moderate biochemical improvements, but ongoing clinical problems without
access to transplantation. In a European cohort,
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delisting was possible mostly in patients with a
baseline MELD score below 16 (49%), but rare
in patients with baseline MELD 16–20 (18%)
and over 20 (15%) (9). The BE3A score has been
proposed to identify patients using the following criteria: body mass index <25, absence of
encephalopathy, absence of ascites, albumin
>35 g/L and ALT >60 IU/L. Those with a score
of 4 or 5 were the most likely to turn out to be
Child-Pugh A after 36 weeks of follow-up. This
score performs probably best at identifying
those who will not beneﬁt for treatment before
transplantation.
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