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Recent advances in alcoholic hepatitis

Jennifer Veryan," EH Forrest © "2

ABSTRACT

Alcoholic hepatitis (AH) is an acute
deterioration in liver function seen in the
context of prolonged excessive alcohol
consumption and is characterised by the rapid
onset of jaundice. The diagnosis of AH has
been controversial for many years: it is now
accepted that there are clear clinical criteria
which can be used to diagnose AH without
the need for a liver biopsy. Corticosteroids
remain the only treatment proven to be
effective in reducing short-term mortality in
severe AH; abstinence from alcohol is the
most important factor in determining long-
term survival. It is recommended a trial of
corticosteroid therapy is considered only in
those patients with high baseline ‘static’
scores (Glasgow Alcoholic Hepatitis score and
model for end-stage liver disease). Response
to corticosteroid therapy should be assessed
using a ‘dynamic’ score such as the Lille score
at day 7, with corticosteroids continuing only
in patients with a favourable score. Infection
and acute kidney injury are associated with
poorer outcomes in AH. Early screening for
and treatment of infection is recommended
with antibiotic therapy overlapping with

any subsequent corticosteroid treatment.

A biomarker which predicts benefit from
corticosteroids at baseline would avoid a

trial of therapy to determine response. More
efficacious therapeutic options for AH patients
are required with N-acetylcysteine, granulocyte
colony stimulating factor, faecal microbiota
transplantation and routine antibiotics showing
promise, but adequate controlled trials are
needed to confirm efficacy. Liver transplant
has an emerging role for some patients with
severe AH not responding to corticosteroids
and is likely to become more acceptable with
improved methods of patient selection.

INTRODUCTION

Alcohol-related liver disease (ArLD) is
an important cause of morbidity and
mortality worldwide, and encompasses a
spectrum of liver injury, including stea-
tosis, acute alcoholic hepatitis (AH) and
chronic fibrosis leading to cirrhosis. AH

» 'Probable’ alcoholic hepatitis (AH) can
be diagnosed based on clinical and
laboratory criteria—updated European
Association for the Study of the Liver and
American College of Gastroenterology
guidelines now recommend liver biopsy
is only required in cases of diagnostic
uncertainty.

» Early screening for and treatment of
infection is recommended: antibiotic
therapy should overlap with any
subsequent corticosteroid treatment.

» Corticosteroids remain the only therapy
proven to improve short-term survival—a
trial of steroids should be considered in
patients with high baseline ‘static” scores.

» A day 7 Lille score should be calculated
for all patients started on corticosteroids;
corticosteroids should continue only in
patients with a favourable Lille score
(<0.45).

» Infection and acute kidney injury are
associated with poorer outcomes in AH.

» Liver transplant is increasingly recognised
as an effective treatment for select
patients with severe AH not responding to
corticosteroid therapy.

» Abstinence from alcohol is key in
determining long-term survival in AH.

is a clinical syndrome of an acute severe
deterioration in liver function with jaun-
dice in patients drinking alcohol exces-
sively, the majority of whom will already
have established cirrhosis. Jaundice
develops rapidly and can be progressive
with a systemic inflammatory response.
Accurate data on the incidence of AH
is difficult to obtain as many cases will
be coded more generally under ArLD
or other complications of liver disease.
However, data from Scotland indicates
that AH accounts for 12% of all ArLD
hospital admissions and that 14% of new
patients admitted with ArLD have AH.'

AH is associated with high short-
term mortality. While the past few
decades have seen an improvement in
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Table 1 Diagnostic criteria for ‘probable” alcoholic hepatitis

(from Crabb et al, 2016%

Clinical criteria

Alcohol Excessive alcohol consumption for =6 months
Men: >4 drinks (approx. 5060 g alcohol)/day
Women: >3 drinks (approx. 40 g alcohol)/day

Abstinence <60 days before onset of jaundice

Jaundice <8 weeks duration

Laboratory criteria

Bilirubin >3 mg/dL (50 pmol/L)*

AST IU/L >50

AST:ALT ratio >1.5

AST and ALT (IU/L)

Other causes of liver
disease excluded

Both <400

Viral hepatitis, biliary obstruction, autoimmune liver
disease and Wilson disease

*See text for authors’ comment.
ALT, alanine aminotransferase; AST, aspartate aminotransferase.

liver disease-related outcomes in general, definitive
evidence of improvement in mortality in AH is diffi-
cult to find, as the diagnostic and trial inclusion criteria
have changed over time. Recent large studies suggest
mortality less than 20% at 28 days and approximately
30% at 90 days for untreated patients.”

Diagnosis

AH is largely a clinical diagnosis. Liver biopsy can be
performed but variable rates of histological confirma-
tion of a clinical AH are reported in cohort studies.
The diagnosis is confirmed in more than 95% of cases
where there are clear clinical criteria for the diagnosis
based on a minimum level of serum bilirubin.” This
has led to the National Institute for Alcohol Abuse and
Alcoholism recommending criteria for a diagnosis of
‘probable’ AH without the need for a biopsy to guide
inclusion of patients into phase III trials (table 1), but
which can also be applied to clinical practice.* The
authors of this review believe that the threshold of bili-
rubin at 3 mg/dL (50 umol/L) is probably too low and
a figure of nearer 5 mg/dL (80-85 umol/L) is probably
more reflective of the published literature.

In this context, the tone of international recommen-
dations regarding biopsy in AH has softened. In 2012
the European Association for the Study of the Liver
(EASL) guidelines required a biopsy for diagnosis,
however, in 2018 the updated guidelines indicate
that ‘biopsy must only be performed in cases where
there is diagnostic uncertainty'.” The 2018 American
College of Gastroenterology (ACG) guidelines are also
in keeping with this approach.® Thus with clear clinical
criteria, biopsy can be avoided in most cases of AH.

Evaluating severity and predicting prognosis in AH

The modified Maddrey’s discriminant function (mDF),
Glasgow alcoholic hepatitis score (GAHS), the Age,
Bilirubin, International Normalised Ratio (INR) and
Creatinine (ABIC) score and the model for end-stage
liver disease (MELD: SUnited Network for Organ

Sharing variant) score are ‘static’ scores which predict
prognosis based on variables identified at a single point
in time (table 2).

A recent analysis of prognostic scores using Steroids
or Pentoxifylline for Alcoholic Hepatitis (STOPAH)
trial data showed that the mDF was significantly
less predictive than the GAHS, ABIC and MELD for
both 28-day and 90-day outcomes.” The 2018 EASL
guidelines suggest considering treatment with a high
mDF (=32) or GAHS (=9); the 2018 ACG guidelines
suggest the use of high mDF (=32) or high MELD
(=21). However, concerns exist regarding the accu-
racy of laboratory-based variables: creatinine measure-
ment becomes inaccurate with hyperbilirubinaemia,
and there is interlaboratory variation in the measure-
ment of prothrombin time and INR. This may lead to a
variation in MELD values of between 2 and 12 points.®

The GAHS has been criticised as being a categor-
ical score and therefore prone to misclassification
of patients relative to continuous scores such as the
MELD. However, for any prognostic score to be clin-
ically useful, thresholds for outcome need to be speci-
fied and thus the calibration of a score is as important
as its discrimination. The mDF is a very sensitive score
and therefore risks identifying and treating many
patients with mild disease. Although a MELD of 21 is
reasonable at determining prognosis, it is not yet clear
that it identifies therapeutic benefit.”

‘Dynamic’ scores

These scores incorporate the change in serum bili-
rubin levels after a period of corticosteroid treatment
to assess corticosteroid response. The most commonly
used score is the Lille score (table 2).'° This score
is both prognostic and also indicative of treatment
‘response’. The original Lille score assessed the change
in bilirubin over a week of treatment, but a day 4 Lille
score has been shown to be useful.!!

Combination of ‘static’ and “dynamic’ scores
There is mounting evidence to suggest that mortality in
AH is better predicted using a combination of ‘static’
and ‘dynamic’ scoring systems such as the MELD plus
Lille model.’* Such combination is intuitively more
likely to predict outcome: a patient who is unwell
at baseline and who deteriorates despite treatment is
likely to have a poor outcome. However, the combi-
nation of MELD and Lille runs the risk of ‘double-
counting’ of prognostic variables: both scores include
measures of initial prothrombin time, renal function
and serum bilirubin; only the age, serum albumin and
change in bilirubin are unique to the Lille score.
Clinical experience indicates that AH is itself a
dynamic condition: some patients worsen after admis-
sion while others show spontaneous improvement.
Therefore, it is important to monitor ‘static’ scores as
a patient with a low value may evolve a higher score
and be considered for therapeutic intervention.
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Table 2 Prognostic scores in alcoholic hepatitis
Score Variables Calculation Interpretation
mDF Prothrombin time (4.6x(patient’s PT—control PT))+bilirubin (mg/dL) or (bilirubin (umol/L)/17) Severe disease: =32
(PT), control PT and
bilirubin
GAHS Age, WCC, urea, PT 1 2 3 Severe disease: =9
ratio/INR, bilirubin Age <50 >50
WCC (10°1L) <15 >15
Urea (mmol/L) <5 >5
PTr/INR <15 1.5-2.0 >2.0
Bilirubin (umol/L) <125 125-250 >250
MELD Bilirubin, creatinine  3.78xIn(serum bilirubin (mg/dL))+11.2xIn(INR)+9.57xIn(serum creatinine (mg/dL))+6.43  No clear optimal cut-
and INR off for severe disease;
proposed values
range from 18 to 30.5
but =21 is gaining
acceptancy
ABIC Bilirubin, creatinine,  (Age, yearsx0.1)+(serum bilirubin, md/dLx0.08)+(INRx0.8)+(serum creatinine, mg/dLx0.3) <6.71: low risk
age and INR 6.71-9.0: intermediate
risk
>9.0: high risk
Lille Age R=3.19—(0.101xage in years)+(0.147xalbumin day 0 in g/L)+(0.0165xECBL in uM)— Response:
albumin day 0, (0.206xrenal insufficiency)*—(0.0065xbilirubin day 0 in uM)—(0.0096xINR) <0.45
INR day O, Score=EXP(—R)/(1+EXP(-R)) Non-response:
creatinine day 0, >0.45

bilirubin days 0 and 7

*Renal Insufficiency: Creatinine >115 pM=1; Creatinine<115 uM=0
t
1

ABIC, Age, Bilirubin, INR and Creatinine; ECBL, early change in bilirubin; GAHS, Glasgow Alcoholic Hepatitis score; INR, International Normalised Ratio;
MELD, model for end-stage liver disease; PTr, prothrombin time ratio; WCC, white cell count; mDF, modified Maddrey’s discriminant function.

Measuring outcomes in AH

The most obvious measurement of outcome from AH
is survival. Many studies have used 28-day survival
to measure treatment effect, but it is possible to alter
the 28-day outcome without affecting the longer term
survival. A more relevant outcome is 3-month (90 day)
survival. After this time-point, factors other than the
AH episode, especially subsequent drinking behaviour,
influence the course of a patient’s illness."® Therefore
the measurement of outcome at 90 days is most reflec-
tive of treatment effect in clinical trials.

There has been a tendency in recent literature to
conflate the Lille score with outcome: a Lille ‘response’
being regarded as favourable. The Lille score is itself
only an indicator of prognosis and therefore a surro-
gate marker of outcome: patients with a Lille response
may yet die from an episode of AH, and nearly 50% of
those with a Lille non-response will survive.

Infection, acute kidney injury and gastrointestinal
bleeding in AH

Infection is found frequently in patients with severe
AH. Previously it was suggested that infection treated
before corticosteroid therapy had no influence on
outcome, but the development of infection after initi-
ating corticosteroids led to a significant reduction
in survival.'* More recent analysis from STOPAH

suggests that infections treated prior to corticosteroids
still influence AH outcome."® Patients presenting with
active infection whose antibiotic therapy overlapped
with their corticosteroid therapy had a better outcome
relative to those whose antibiotics were stopped prior
to corticosteroids (90-day mortality: 13% vs 52%).
This study also demonstrated corticosteroid treatment
was associated with a greater risk of post-treatment
infection (OR 1.70; p=0.024), and infection in the
first 7 days of corticosteroid treatment was associated
with Lille non-response.

Acute kidney injury (AKI) is another indicator of
poor outcome in AH. In one study, 28% of AH patients
developed AKI and had a 65% 90-day mortality as
opposed to 7% for those without AKI. The devel-
opment of AKI was closely related to the systemic
inflammatory response syndrome (SIRS).'® A recent
study has identified three variables associated with the
risk of developing AKI: hepatic encephalopathy, SIRS
and MELD score on admission. A score (AKI-AH risk
score) was derived from these variables, with a high
score (>4) indicating a 70% chance of developing AKI
during admission.'”

Patients with ArLD presenting with gastrointestinal
bleeding may have clinical features indistinguishable
from an episode of AH. These patients seem to have
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a different natural history from AH patients without
gastrointestinal bleeding. They have fewer infections'®
and this may be attributable to the routine use of anti-
biotics in the management of GI bleeding in patients
with cirrhosis rather than any distinctions between the
patient populations, but further studies are required.

Predicting corticosteroid benefit at baseline

Currently recommended treatment strategies rely on
a trial of corticosteroid therapy. Several recent reports
suggest it may be possible to identify patients who
might benefit from corticosteroids before such expo-
sure. Higher density of Mallory bodies and more
severe hepatocyte ballooning on biopsy are associated
with non-response.”” Alternatively, high circulating
levels of bacterial DNA (>18.4 pg/mL) may predict
the development of infection within the first 7 days of
corticosteroid therapy and identify non-responders."
A further study found that circulating microvesicles,
reflective of oxidative stress, are more numerous and
larger in patients with a Lille non-response.?’ Simi-
larly, higher levels of urinary albumin at baseline has
been associated with Lille non-response and lower
survival.”! There are also indications that the simpler
neutrophil-to-lymphocyte ratio may be predictive of
corticosteroid effectiveness.”> Although promising, as
yet none of these indicators can be advocated as indi-
cators for corticosteroid therapy in clinical practice.

AH as acute-on-chronic liver failure

Acute-on-chronic liver failure (ACLF) is an evolving
concept describing acutely decompensated chronic
liver disease with concurrent single or multiple organ
failure. AH is a significant cause of ACLF and in a
recent study, 48% patients were found to have ACLF at
the point of diagnosis of severe AH (prevalent ACLF;
pACLF), and a further 18% developed ACLF during
follow-up after diagnosis (incidental ACLF; iACLF).”
Mortality was significantly higher in those with
pACLF and iACLF compared with patients without
ACLF. The cumulative incidence of death in patients
increased with increasing severity of pACLEF, and the
Lille response to corticosteroids was also reduced in
those with pACLFE.

Treatment
Abstinence

It is important that AH is considered as two condi-
tions: acute liver injury in a patient with an alcohol use
disorder (AUD). Severity of AH determines short-term
(within 6 months of starting corticosteroid therapy)
outcome, and abstinence from alcohol is the key factor
in determining long-term (after 6 months) survival."

The role of pharmacotherapy for AUD in the context
of ArLD is beyond the remit of this review but reli-
ance on drug therapy for AUDs is not advised: a multi-
disciplinary team approach is imperative in order to
manage complex psychosocial factors.

General supportive measures

Diuretics should be used with caution and other
nephrotoxins avoided. Caution should also be given
to the use of non-selective beta-blockers as these have
been associated with a higher risk of AKI in a retro-
spective cohort study, especially in those with a low
mean arterial pressure.

Antibiotics

Patients with AH are highly susceptible to infection,
but the role of routine antibiotics in the management
of AH is not yet established. A multicentre double-
blind randomised control trial (RCT) evaluating the
efficacy of antibiotic therapy (co-amoxiclav) given in
tandem with corticosteroids is currently underway in
France (NCT02281929) and should report later this
year. Active screening for infection and early treatment
is vital.

Nutrition

Thiamine supplementation should be given to those
with or at risk of Wernicke’s encephalopathy. Protein-
calorie malnutrition is frequent in patients with severe
AH and is associated with poorer outcomes, and main-
taining adequate nutrition in patients with severe AH is
a major clinical challenge.

All patients hospitalised with AH should be referred
for dietetic assessment. A recent trial of intensive enteral
nutrition alone suggested a daily calorie intake =21.5
kcal/kg of body weight was associated with lower rates
of infection and improved outcomes in corticosteroid
treated patients, regardless of how this calorie goal was
met.” Nasogastric feeding tubes were tolerated poorly
in this study, with nearly half of patients withdrawing
their feeding tube prematurely. This suggests that the
ability to tolerate nutritional support is itself a prog-
nostic marker rather than the nutrition alone altering the
outcome of the illness. Irrespective of this, it makes good
clinical sense to try to optimise nutrition in AH patients.

EASL guidelines currently recommend aiming for a
daily calorie intake of 35-45 kcal/kg body weight, and
a daily protein intake of 1.2-1.5 g/kg of body weight.’
There is no good evidence for parenteral nutrition.

Specific pharmacological therapies targeting liver injury:
recommended treatment

Corticosteroids (prednisolone 40 mg/day orally or meth-
ylprednisolone 32 mg/day intravenously if oral route not
possible) have been shown to improve 28-day survival in
severe AH. The 2018 EASL and ACG clinical practice
guidelines have moved away from using only the mDF
to define the threshold for such treatment: patients
with an mDF =32 or GAHS =9 (EASL)/MELD >20
(ACG) are considered to have severe AH. The STOPAH
trial showed a trend for mortality benefit at 28 days in
those treated with corticosteroids compared with those
receiving placebo therapy, but this did not extend to
90 days”. A subsequent meta-analysis demonstrated a
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reduction in short-term mortality in those treated with
corticosteroids.”® This was replicated in a further meta-
analysis of four controlled trials in 2018, but the survival
benefit did not extend beyond 28 days.*’
Predetermined analysis in STOPAH indicated that
those with low baseline ‘static’ scores (MELD, ABIC and
GAHS) derived no therapeutic benefit from corticoste-
roids. In contrast, when patients presenting with either
sepsis or gastrointestinal bleeding, whose natural history
may differ from those without such presentations, were
excluded, improved 28-day survival was seen in corti-
costeroid treated patients with high GAHS (=9) and
ABIC (=6.71) scores. However, even for these selected
patients, there was no survival benefit at 90 days unless
associated with a favourable ‘dynamic’ score.”
Evaluation of steroid response at day 7 using the Lille
score is recommended. A non-response (Lille score
=>0.45) indicates discontinuation of corticosteroid
therapy; a response (Lille score <0.45) indicates contin-
uation for 28 days. An algorithm for management of AH,
compatible with current EASL guidelines is suggested in
figure 1.
Specific pharmacological therapies targeting liver injury:
possible benefit
N-acetylcysteine (NAC) has been studied in combina-
tion with other antioxidants in severe AH without any
demonstrable effect on survival. However, given intrave-
nously for the first 5 days of corticosteroid therapy, NAC
reduced mortality at 1 month, but not 3 or 6 months in
one trial.”® The combination of corticosteroids and NAC
reduced the incidence of infections and hepatorenal

Alcoholic hepatitis
(bilirubin>80umol/L;
<2 months jaundice/abstinence)

Supportive care
Thiamine supplementation
Nutritional support
Alcohol withdrawal and
dependency management

Sepsis screen
Assess trajectory

LIVER

syndrome. A further controlled trial is needed to confirm
efficacy before the combination of corticosteroids and
NAC can be recommended in clinical practice.

Interest in granulocyte colony stimulating factor
(GCSF) in the treatment of severe AH has grown. The
earliest RCT compared GCSF with placebo in patients
with ACLF (of whom 50% had AH). Survival at 60
days was significantly higher in the GCSF group with
reduced rates of infection and hepatorenal syndrome.?
In 2014, another trial studied severe AH treated with
either GCSF and pentoxifylline (PTX) or PTX alone—
survival in the group receiving combination therapy was
significantly greater than the group treated with PTX
alone at 90 days.”” These trials included relatively small
numbers of patients. A larger trial is required in order to
further evaluate the efficacy of GCSF in the treatment
of AH.

A recent pilot study assessing the benefit of healthy
donor faecal microbiota transplantation (FMT)
therapy in patients with severe AH felt to be ineli-
gible for corticosteroids suggested improved 1-year
survival. A subsequent study of patients with severe AH
treated with either nutritional therapy, corticosteroids,
PTX or healthy donor FMT demonstrated improved
1-month and 3-month survival in patients treated with
FMT compared with the other treatment modalities.®'
This is another area of AH therapy that requires well-
designed trials rather than more inadequately powered
studies which have bedevilled this area of hepatology
previously.

- Uncertainty?
Liver biopsy

A
I
|
I
I
1

—

BN Gi bleed

Prednisolone 40mg
(overlapping antibiotics if
previously infected)

‘Response’

n-response’

(Lille score <0.45)
Complete 4 weeks

Figure 1

(Lille score 20.45)
Stop prednisolone

Suggested treatment algorithm: all patients with alcoholic hepatitis should receive supportive care with appropriate management of

alcohol withdrawal and general nutritional, as well as specific vitamin, support. A period of assessment to look for and treat infection is vital and
this also allows disease trajectory to be determined: rapidly improving liver function suggests specific therapeutic intervention may not be necessary.
A high ‘static’ score indicates potential benefit from corticosteroids although ‘response’ to these should be assessed after 7 days. ‘Responders’
continue treatment for 4 weeks; treatment is discontinued in ‘non-responders’. *European Association for the Study of the Liver guidelines (2018)
also suggest corticosteroid treatment at a threshold of a modified discriminant function =32. GAHS: Glasgow Alcoholic Hepatitis score.

Veryan J, Forrest EH. frontline Gastroenterology 2020;11:133-139. doi:10.1136/flgastro-2018-101104 137



LIVER

Specific pharmacological therapies targeting liver injury: no
evidence of benefit

PTX monotherapy is no longer recommended for
the treatment of severe AH. While the initial study
comparing PTX with placebo in severe AH was encour-
aging,’” the survival benefit of PTX has not been repli-
cated in subsequent trials, including STOPAH,* and
there is no evidence that it is of benefit as a salvage
therapy in those with no steroid response.*’

Extracorporeal liver support has been suggested as
a means of giving patients with severe AH more time
for liver regeneration. A subgroup analysis suggested
survival was better in younger patients with lower
MELD scores (<28)** using the Extracorporeal Liver
Assist Device device, but a subsequent study comparing
ELAD with standard medical therapy in such patients
has shown no survival benefit.*

Both infliximab and etanercept have been studied in
patients with severe AH?® *”—increased rates of severe
infection and mortality were seen with both drugs and
their use is in severe AH is not recommended.

Results of a recent phase II trial assessing selonsertib
(ASK1 inhibitor) in combination with prednisolone in
patients with severe AH were disappointing, with no
improvement in liver function or mortality in the combi-
nation group compared with prednisolone alone.*®

Liver transplantation

Liver transplant (LT) is an effective treatment for patients
with liver failure, but its role in patients with severe AH
has been controversial. At the time of writing, AH is an
absolute contraindication to LT in the UK after the lack of
success of a Clinical Service Evaluation pilot. However,
there is growing evidence that early L'T confers a signif-
icant survival benefit in patients with severe AH not
responding to corticosteroids.*” A recent study has repli-
cated excellent short-term survival and showed similar
rates of alcohol relapse compared with patients trans-
planted for ArLD with 6 months of prior abstinence.*
Analysis of this data has led to the Sustained Alcohol use
post-LT (SALT) score which looks at four variables: >10
drinks/day at initial hospitalisation (+4 points), multiple
prior rehabilitation attempts (+4 points), prior alcohol-
related legal issues (42 points) and prior illicit substance
abuse (+1 point).*" A score greater than or equal to 5
had a 95% negative predictive value for SALT.

The 2018 EASL and ACG clinical practice guide-
lines® ¢ both suggest early LT is considered as salvage
therapy in patients with severe AH not responding
to corticosteroids. However, such non-responders
have almost 50% survival and therefore until a
more specific measure of adverse prognosis is estab-
lished, it remains difficult to identify those who are
likely to derive greatest benefit from transplanta-
tion. Both guidelines stress that a careful selection
process including rigorous psychiatric, nutritional
and medical comorbidity assessment is required. The
data regarding risk of alcohol relapse and survival

benefit make it clear transplantation is an option for
some patients with AH—the challenge is identifying
those who will benefit and avoiding transplantation
in those whose livers will recover. With improved
measures of outcome being developed allowing more
suitable selection, the role of transplantation for
severe AH patients will become increasingly clear.

CONCLUSIONS

AH is a florid manifestation of ArLD which can be diag-
nosed clinically. The mDF is no longer the optimal scoring
system in AH and patients should be stratified by low
and high baseline ‘static’ scores (GAHS, MELD, ABIC),
limiting consideration of corticosteroid therapy to those
with high baseline ‘static’ scores. A baseline biomarker
of corticosteroid benefit would allow more targeted
therapy. The role of newer therapeutic approaches such
as GCSF, NAC, FMT and routine antibiotics need to be
clarified, and LT is likely to be an option for selected
patients in the future.
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