
















A recent study also based on the CANONIC study popula-
tion, developed and independently validated a new scoring
system with higher prognostic accuracy than conventional mea-
sures (MELD, MELD-Na and Child-Pugh-Turcotte scores) and
also than CLIF-SOFA score. This is the so-called CLIF-C ACLF
score. In order to build this score, CLIF-C OFs was combined
with other two baseline variables that were selected as the best
predictors of mortality: age and log-transformed white blood
cell (WBC) count. CLIF-C ACLF score is calculated by the fol-
lowing equation: CLIF-C ACLFs=10×(0.33×CLIF-C OFs
+0.04×age+0.63×ln (WBC count)-–2) and the final score
ranges from 0 to 100.10 This score can be easily calculated in
the EF-CLIF website: http://www.efclif.com.

CLIF-C ACLF score showed a significantly higher predictive
accuracy than MELD, MELD-Na and Child-Pugh-Turcotte score
at all main time points after ACLF diagnosis (28, 90, 180 and
365 days). As compared with MELD, MELD-Na and
Child-Pugh-Turcotte scores, the area under the receiver operat-
ing curve estimated for the CLIF-C ACLF score to predict
28-day and 90-day mortality were significantly higher and indi-
cated a 7%–11% improvement in the discrimination ability10

(figure 3).

ACLF is a dynamic process but final outcome can be
predicted at day 7
When evaluating prognosis in patients with ACLF, it should be
noted that this is a dynamic syndrome that may improve or
worsen during hospitalisation. Therefore, the ideal scoring
system should be able to reflect the dynamic nature of the
disease and the responsiveness to medical treatment. In this
context, a recent study performed in the cohort of patients
from the CANONIC study investigated the clinical course of
ACLF and the predictors of course severity and mortality,
showing interesting results.51 Overall, ACLF resolved or
improved in 49% of patients, had a steady or fluctuating course
in 30% and worsened in the remaining 20%. However, reso-
lution rate depended on the initial ACLF grade. While ACLF
resolved in 55% of patients with ACLF grade 1, it only resolved
in 15% of patients with ACLF grade 3. An interesting finding of
this study is that although the ACLF grade at diagnosis

correlates with prognosis, the clinical course of the syndrome
during hospitalisation was the most important determinant of
short-term mortality. The majority of patients achieved their
final grade of ACLF within the first week; therefore, the assess-
ment of ACLF grade at days 3–7 after diagnosis predicted
28-day and 90-day mortality more accurately than ACLF grade
at diagnosis.51 In keeping with these findings, when the previ-
ously described CLIF-C ACLF score was computed at 48 hours,
3–7 days and 8–15 days after the diagnosis of ACLF, the predict-
ive accuracy of 28-day mortality was significantly better than
when the score was calculated at the diagnosis of the
syndrome.10

Considering the newly defined scoring systems and recent
data indicating that sequential assessment of prognosis seems to
have higher accuracy than prognosis evaluated at the diagnosis
of ACLF, stepwise algorithms have been proposed to assess
prognosis and help decision making in patients with cirrhosis
and ACLF. In summary, it is suggested that when a patient is
admitted to hospital with AD of cirrhosis, CLIF-C OF score
should be applied. This score will divide patients according to
the presence or absence of ACLF. If ACLF is diagnosed, progno-
sis should be assessed by the CLIF-C ACLF score which should
be calculated at the diagnosis of the syndrome and also 3–7 days
after admission51 (figure 4).

MANAGEMENT OF ACLF
General management
Currently, there is no specific effective treatment available for
patients with ACLF, and therefore treatment is based on organ
support and treatment of associated complications.

When ACLF is associated with a precipitating factor (ie, bac-
terial infections, GI bleeding, alcoholism, drug toxicity), early
identification and treatment of the precipitating factor are essen-
tial. However, this may not prevent the development or worsen-
ing of the syndrome. In addition, in up to 40% of patients a
precipitating factor may not be identified. Moreover, available
data suggest that although the precipitating factor may be the
trigger of ACLF, it may not be an essential predictor of progno-
sis.9 Overall, patients with ACLF should be considered to be
admitted to the ICU and should be preferably managed in a

Figure 3 Comparison of the area
under the receiver operating curves
(AUROCs) to predict 28-day (panel A)
and 90-day (panel B) mortality of the
chronic liver failure Consortium
(CLIF-C) acute-on-chronic liver failure
(ACLF) score compared with Model For
End-Stage Liver Disease (MELD), Model
For End-Stage Liver Disease sodium
score (MELD-Na) and
Child-Pugh-Turcotte scores (CPs).
Adapted with permission from Jalan
et al.10
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transplant centre. Organ function should be monitored fre-
quently and early treatment provided according to each specific
organ in order to avoid a stage of multiple OF. General manage-
ment should be based on current guidelines and recent reviews
on the management of critically ill patients with cirrhosis.52 53

Therefore, this review will focus only on specific therapies for
ACLF.

Specific therapies
Liver transplantation
LT represents the definitive treatment for patients with ACLF.
Therefore, if there are no contraindications, all patients admit-
ted with ACLF should be evaluated for LT. Nevertheless, the
use of LT in the context of ACLF is hampered by the shortage
of donors and also by the high frequency of contraindications
that these patients may present (‘too sick to transplant’). Due
to a high MELD score, these patients can have rapid access to
transplant. However, the final indication for LT should be
reconsidered according to standard criteria such as presence of
active infections, comorbidities or psychological aspects and
also according to the progression of ACLF during admission.

As described above, exceedingly high CLIF-C ACLF score
during the course of the disease may help establish futility
criteria.10 51

Data on LTand outcome in patients with ACLF are scarce and
interpretation may be difficult due to different ACLF definitions
and short series of patients. Data from the CANONIC study are
limited as only few patients were transplanted, 9% within
28 days and 15% within 90 days after admission. In patients
with ACLF grade 2 or 3, survival without LT was <20%, but
increased to 80% in those patients who received LT, results com-
parable with those patients transplanted without ACLF. In this
cohort, the median delay between ACLF diagnosis and LT was
11 (1–28) days.9 Another study that included 238 patients used
intention-to-treat analysis and showed a 5-year post-LT survival
of >80% for patients eligible for LT.54 However, it should be
noted that LTwas feasible in <25% of patients’ cohort, as many
patients could not be transplanted due to age, active alcoholism,
active infections or other comorbidities.

The timing of transplantation is crucial particularly in patients
with ACLF, as these patients may provide a short window of
opportunity due to the risk of development of multiorgan

Figure 4 Proposed algorithm for the management of patients with acute-on-chronic liver failure (ACLF) or decompensated cirrhosis. A proposed
management strategy for patients with ACLF based on mortality rate data from the CANONIC study.8 The first step is the assessment of ACLF grade
at days 3–7 after initiation of medical management, including organ support. Liver transplantation should be assessed in all patients with ACLF
because of high 90-day mortality rates (>20%). Liver transplantation should be performed as early as possible in patients with ACLF grade 2 and
grade 3 as they are at considerable risk of short-term (28-day) mortality. In the case of contraindication of liver transplantation, the presence of four
or more organ failures (OFs) or a Chronic Liver Failure Consortium (CLIF-C) ACLF score of >64 at days 3–7 after diagnosis could indicate the futility
of care. ICU, intensive care unit. Adapted from Gustot et al51 and obtained from Arroyo et al27 with permission.
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failure precluding LT. Considering the good outcomes described
so far, it could be suggested to include high-risk patients with
ACLF as an indication for high urgency allocation for LT.
However, this may be controversial and is still not performed in
most countries, but it is an option that could be studied in
future studies.

Liver support systems
Extracorporal liver support systems, particularly albumin dialysis
and/or plasma exchange have been proposed as new therapeutic
options that could be used as a bridge to LT in patients with
ACLF.55–58 These systems are aimed at improving clinical,
neurological and biological parameters. These improvements
could allow waiting for LT in better conditions. Trials performed
to evaluate the usefulness of these liver support systems usually
include a heterogeneous population of patients with decompen-
sated cirrhosis associated with different degrees of OF.
However, to date there are no studies evaluating these devices
using the current definition of ACLF.

The most studied liver support devices include molecular
adsorbent recirculating system (MARS) and plasma separation
and absorption system (Prometheus), which are based on the
principles of albumin dialysis. Prospective trials have shown that
MARS is able to improve cholestasis, liver and kidney function
and haemodynamics in patients with decompensated cirrhosis;
however, the effect on survival is not conclusive.56–58 A muti-
centre European randomised controlled trial (RCT) of MARS
compared with standard medical therapy (SMT) in patients with
ACLF was recently reported (RELIEF trial). In this trial, ACLF
was defined as bilirubin >5 mg/dL associated with at least one
of the following: HE grade 3–4, hepatorenal syndrome and bili-
rubin >20 mg/dL. The most common precipitating events in
this population were alcohol abuse and bacterial infections. In
summary, there were no differences in 28-day or 90-day
transplant-free survival between MARS and SMT groups.58

Another multicentre European RCT evaluated Prometheus in
patients with ACLF. This was the Helios trial that defined ACLF
as patients with cirrhosis and Child-Pugh score >10 and biliru-
bin >5 mg/dL. Results showed that the approach was safe and
well tolerated but there is no survival benefit at 28 days.55

Overall, heterogeneity of patients and definitions and dur-
ation of treatment and modalities makes difficult to evaluate the
usefulness of these devices particularly in patients with ACLF.
Therefore, further RCTwith homogenous definition of the syn-
drome are needed to re-evaluate the effect of liver support
systems on survival.

Future perspectives: pathophysiologial-based treatments
Considering that currently there is no specific treatment for the
management of ACLF, research should be based on potential
new treatments addressed to pathophysiological mechanisms
leading to the development of the syndrome. Large body of evi-
dence from the last decades suggests that bacterial translocation
(BT) and an excessive systemic inflammation are the key
mechanisms leading to the progression of cirrhosis and the
development of ACLF. Therapeutic interventions acting on BT
(ie, probiotics, norfloxacin, rifaximin) would probably act in the
prevention of the development of ACLF rather than in the man-
agement of the syndrome itself once it has developed. In con-
trast, therapeutic interventions addressed to mitigate the
excessive systemic inflammation and to restore the immuno-
logical response should be investigated as potential treatment
options.

On this background, innovative therapies based on immuno-
modulatory or liver regenerative effects have been proposed as
new therapeutic approaches, including administration of
granulocyte-colony stimulating factor (G-CSF) and stem cell
transplantation.

G-CSF therapy in ACLF is only based on two randomised
clinical trials. Garg et al11 randomised 47 patients to 5 μg/kg
G-CSF subcutaneously (n=23) vs placebo/standard medical care
(n=24) and found that the probability of survival at day 60 was
66% vs 26%, respectively (p=0.001). Other parameters such as
the Child-Pugh-Turcotte and SOFA scores improved and patients
receiving G-CSF were less likely to develop hepatorenal syn-
drome, HE or sepsis. In another study, Duan et al59 randomised
55 patients with HBV-associated ACLF to G-CSF vs placebo/
standard of care. The probability of survival at 90 days was 48%
in the G-CSF group compared with 21.4% in the placebo
group. Similar to the study by Garg et al, patients on G-CSF
achieved reduction in MELD score. Side effects were mild and
expected from the use of G-CSF (nausea, vomits, fever, rash).
Overall, the use of G-CSF in patients with ACLF is still experi-
mental as it has been used in 102 patients but the results are
encouraging.

There is only one stem cells trial in humans. Shi et al60 using
an open-label controlled trial enrolled 43 hepatitis B patients
with ACLF to receive umbilical cord-derived mesenchymal stem
cells (UC-MSC, n=24) vs 19 patients with saline as controls.
After 90 days, 79.2% on the UC-MSC survived vs 52.5% in the
control group. MELD scores also decreased over time (in both
groups) but more in the UC-MSC (10 vs 15, p=0.04).
Self-limited fever from UC-MSC was reported, but no other sig-
nificant side effects.

Overall, both therapies (G-CSF and stem cells) showed
encouraging results, but the optimism is limited by the small
number of participants.

Prevention of ACLF: syndrome awareness, identification of
predisposing conditions and careful clinical examination
Nowadays, it is difficult to prevent ACLF unless the clinician is
aware of the syndrome and its clinical implications. Initiatives
such as this one, cohort studies (CANONIC, NACSELD) and
group consensus (APASL, WGO) help in the identification of
the syndrome. Borrowing terms from preventive medicine, the
current management of ACLF is a tertiary or, at its best, second-
ary prevention. In other words, once ACLF have occurred, the
following days will determine whether the patient will undergo
recovery or not with full medical support including evaluation
for liver transplant (tertiary prevention). In some occasions,
only one organ has failed and the aim is to prevent further OF
involvement by providing aggressive medical care (eg, antibiotics
to prevent hepatorenal syndrome in the setting of gastrointes-
tinal bleeding (GIB)). Preventing other OFs is an example of
secondary prevention (damage is present but aiming to reduce
further damage).

It is the grail of ACLF treatment, however, to prevent the
onset of syndrome (primary prevention). APASL has noted a
‘golden window’, a short period of about 1 week before the
onset of sepsis and development of extrahepatic OF in a patient
with ACLF.5 Interventions during this period are likely to
prevent OF and perhaps the development of ACLF (‘primary
prophylaxis’). Currently, other than the thorough identification,
history, physical and pertinent laboratory/imaging studies, there
are no other means to detect this ‘golden window’.

Prevention of ACLF should be based on treatments targeting
the key pathophysiological mechanisms leading to disease
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progression and development of ACLF. Evidence from the last
decade suggests that these key mechanisms are mainly the
impairment of the gut-liver axis leading to BT and systemic
inflammation. Therefore, therapeutic interventions targeting BT
and those modulating inflammatory response (ie, norfloxacin,
rifaximin, albumin, statins) should be investigated as potential
first-line treatments.
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EDITOR’S QUIZ: GI SNAPSHOT

Don’t mistake it as a polyp!
ANSWER
Inverted appendix.

Histology of the specimen confirmed the presence of a polyp-
oid mass with a small lumen lined by colonic type epithelium,
surrounded by a thick muscularis wall, compatible with an
inverted appendix. Scattered endometrial type glands with
stroma were also found extending from the mucosa to the
serosa, compatible with endometriosis.

Inverted appendix is an uncommon endoscopic finding but
an important consideration when faced with a polypoid lesion
in the caecal pole.1 There are only case reports of this condi-
tion, which is more common in adult females in their fourth
decade of life.1 Endometriosis is a recognised cause of inverted
appendix.2

The work-up for such lesions should include CT imaging of
the abdomen, endoscopic evaluation and histological sampling.
Management of an inverted appendix include surgical resection
with a limited caecectomy2 or endoscopic removal with devices
such as endoloops.2 Endoscopic removal using diathermy loop
should not be attempted due to the potential for perforation.3

Endometriosis of the appendix can also present with symptoms
of intestinal obstruction from intussusception, symptoms mim-
icking acute appendicitis or lower GI bleeding.3

In addition, the worry of an underlying mucocele of the
appendix needs to be considered given its endoscopic findings.
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