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Alcohol-related liver disease

(ALD)



Background

Alcohol is a leading cause of liver-related
death and hepatic decompensation

Non-invasive tests have enabled early

detection of liver fibrosis
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Noninvasive proteomic biomarkers for
alcohol-related liver disease
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Background

Hepatic decompensation
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Background
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Background

High risk of hepatic decompensation in
moderate fibrosis (F2)

Alcohol abstinence is hard to achieve and
relapse is common*

Fibrosis stage risk groups
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The gut-liver axis

- a target for therapy?



Healthy — controlled permeability
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Background

Healthy — controlled permeability

\.. () _+%es  Eubiotic

Mucus microbiota

Epithelial cells
Epithelial
barrier

- Controlled transfer of
= 2 =§ nutrients to the liver
Gut
vascular * % * * x* 4

barrier
Endothelial % = % =
cell

Enteric glial cell
9 Portal vein

Altered microbiota — increased permeability

Bacteria o Uncontrolled transfer of
microbes - microbial products
to the liver
Microbial
4 products kS -

NAFL/NASH (-
Cirrhosis

Albillos 2020, J Hep




Background

A Eubiosis Altered gut microbiota
ce®e b
~ ¢ > el
Ethanol ‘e o

* Ethanol
* Acetaldehyde
1 Phosphatidylcholine
+ PAMP

Inflammation

TLR4
TLR9

!

* Microbial products (PAMP) | LCEA 4 Secondary

% Candida B-glucan A >oond
Candidalysin +8C bile acids
d ) q 1T o S ‘ g .
! Epithelial cell damage
I > TJ dysruption

} Antimicrobial peptides (Reg3g)
[ Intestinal inﬂammation] o

- 4 Bacterial penetrability
@ Tt
tIFNy 1 TNF-a ©© h

+ Treg

[ | FXR signalling ]

| l
Gut vascular
barrier dysruption

Portal
vein

<«— PAMP Candidalysin <——

Albillos 2020, J Hep




A Eubiosis Altered gut microbiota
e ™ .\
, e i b P
: Ethanol L
* Ethanol Inflammation

+ Acetaldehyde

v

* Microbial products (PAMP) LLCFA 4 Secondary

4 Candida B-glucan SCFA ooonce
Candidalysin ' Ile acias

(YSWuopqs ™y L |
Antimicrobial peptides (Reg3g)
4 Bacterial penetrability

| !

Epithelial cell damage
TJ dysruption

[ Intestinal inﬂammationJ
Y IFNy 1 TNF-a
1 Treg

[ } FXR signalling ]

| l
Gut vascular
barrier dysruption

Portal
vein

<«— PAMP Candidalysin <———




AlcoChallenge

IMPACT OF BINGE DRINKING ON GUT AND
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Background

Gut permeability in the spectrum of ALD

Controlled gut permeability
Minimal effect of alcohol

De Jong 2015, Alcohol
Lanng 2020, Alcohol
Bala 2014 Plos One

Increased uncontrolled gut permeability

Keshavarzian 1999 AJG
Bajaj 2014 HEP

Parlesak 2001 J Hep
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Gines 2021, Lancet
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We aimed to study the effect of acute alcohol consumption on gut leakiness in
early stages of alcohol-related liver disease



Design

Type:

Pathophysiological
intervention study

Groups: 3

Group A (ALD)
N=14

Group B (NAFLD)
N=14

Group C (Healthy)
N=8

Methods

Inclusion criteria

General inclusion criteria

Age 30-75
Informed consent

General exclusion criteria

Abstinence/desire of abstinence

Biopsy verified ALD (F1-F3)

Biopsy verified NAFLD (F1-F3)

Daily alcohol intake < 24 g
BMI < 30, No diabetes
Liver stiffness < 6 kPa

Participant characteristics

Age, years

Gender, Male/Female

Daily use of alcohol, g

BMI, kg/m?

Liver Stiffness by TE, kPa

f

(F1-F3)
N=14

54.7 (+2.7)

12/2

60 (24-120)
28.6 (+6.3)

9 (5.9-11)

NAFLD Healthy
(F1-F3) (FO)
N=14 N=8
52.9 (+3.1) 53.4 (+3.2)
7/7 4/4
0 (0-0) 6 (0-6)
35.3 (+7.0) 24.9 (+3.0)

10.4 (9.5-11.4) | 4.55(3.9-5)



Methods

Study design

Simultaneously blood
sampling from:

« Central vein catheter
* Hepatic vein catheter
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Methods

Experimental design ———» Negative controls ——» 16S rRNA —  Data analysis
sequencing analysis
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Conclusion

Research in context

Limitations

* Small sample size
* Two days abstinence

Normal gut permeability Alcohol induces increased Gut permeability permanently increased
Minimal effect of alcohol gut permeability
LD:nJ:gngozz%Ii{@:ﬂd / Keshavarzian 1999 AJG
f Parlesak 2001 J Hep o
Bala 2014 Plos One Bajaj 2014 HEP

® /—M ﬁrosis / Compensated cirrhosis\ Decompensated cirrhosis
4\" FO F1 F2 F3 F4

Disease stage Asymptomatic phase Symptomatic phase

Healthy

Gines 2021, Lancet



The GALA-RIF study EASL

The Home of Hepatology
A randomised double-blind, placebo-controlled trial of

rifaximin-a in alcohol-related liver disease

Mads Israelsen, MD, PhD
Twitter , @IsraelsenMads
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Background

Rifaximin-a prevents HE
Gut dysbiosis and impaired barrier function
are driving progression of ALD

The gut'liver aXiS Before Rifaximin-a
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We aimed to investigate the efficacy and safety of rifaximin-a on liver fibrosis in
patients with biopsy-confirmed ALD
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Methods



Design

Type

* Investigator-initiated
* Randomised (1:1)

* Double-blind

* Placebo-controlled

Stratification
* Fibrosis stage
* Abstinence

Methods

Patients

Inclusion criteria
* 18-75 years
* Biopsy-confirmed ALD

Main exclusion criteria

 Decompensated
cirrhosis

e Coexistent liver disease

* Recent use of antibiotics
(<4 weeks)

Intervention

18 months:

e Tablet rifaximin-a 550
mg twice daily

OR

* Tablet placebo twice
daily



Methods

Nn=68 18 months
——-—" 2 4 6 8 10 12 14 16
% Bimonthl End of stud
&=(- ‘ Rifaximin-a y y
Timeline Randomisation - Medication ——’_.
Ba Sel | ne - Compliance
P|aceb0 - Alcohol use m‘- ‘
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n=68




Methods

Outcome

Primary outcome

* Regression of fibrosis
(decrease 21 fibrosis stage)

Secondary outcomes

* Progression of fibrosis
(increase 21 fibrosis stage)

* Non-invasive tests

* Adverse events

Professor Sénke Detlefsen
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Results



Results

Study flow

March 2015 - November 2021

Drop-out rate =21 %




Results

Baseline characteristics

‘ Fib-4 index = 1.7

60 years (median)

o |
17% lnl 83% l
m(- Liver stiffness = 8.6 kPa
" |
12% Abstinent at inclusion ! GGT (U/L) 93 (41-237)
! ALT (U/L) 38 (25-55)
: Alkaline phosphatase (U/L) 79 (69-99)
| Bilirubin (umol/L) 10 (7-14)
: Platelet count (10%/L) 224 (179-263)
: INR 1(0.9-1.2)
Daily alcohol consumption of 51 g Albumin (g/L) 43 (41-45)

All summary data are medians (25%-75% percentile)



Background Methods Results

Baseline: Distribution of liver fibrosis
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Conclusion
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Efficacy of intervention



Histology

Endpoint

Fibrosis
Regression vs no regression
Progression vs no progression
Inflammation
Regression vs no regression
Progression vs no progression
Steatosis
Regression vs no regression

Progression vs no progression

Results

Rifaximin Control
group group

no. of events/total no. (%)

Odds Ratio (95% Cl)

14/54 (26)  15/54 (28)
13/54 (24)  23/54 (43) ——i;

27/54 (50)  18/54 (33) —e—H

5/54 (9) 5/54 (9) | ® |
11/54 (20)  11/54 (20) ——
14/54 (26)  19/54 (35) —e——

I T T

0.125 025 0.5

o

<
<

Rifaximin-a Better

Control Better

v

1.10 (0.45-2.68)
0.42 (0.18-0.98)

0.50 (0.22-1.11)

1.00 (0.27-3.69)

1.02 (0.39-2.70)
0.64 (0.28-1.47)



Results

Non-invasive markers

Cohen’s d (95% CI)

-0.14 (-0.52 to 0.24)
-0.37 (-0.78 to 0.05)
-0.47 (-0.90 to -0.04)
-0.19 (-0.57 to 0.20)
-0.65 (-1.04 to -0.25)
-0.36 (-0.76 to 0.03)

Baseline vs end of study Effect size
Non-invasive markers
Liver stiffness (TE), kPa |—.—-—|
Liver steatosis (CAP)*, dB/m I - |
Fibrosis-4 index (FIB-4) I @ :
PRO-C3 (ng/mL) I—.—-—I
PRO-C4 (ng/mL) —e—
PRO-C8 (ng/mL) - |
—
-2 -08 -04 O 04 08 1.2

<

<

Rifaximin-a Better

[
»

Control Better



Results

Adverse events

Rifaximin-a Placebo

Adverse events 48 (71%) 53 (78%)

- Most common adverse event, 26 (38%) 32 (47%)
Gl-symptoms

Serious adverse events 15 (21%) 14 (21%)

No cases of infection with C. difficile or MDR bacteria




Limitations

* Single centre

e Unequal sex distribution

Conclusion

Strengths

* 18 months intervention
* NITs support the histological findings

* High compliance



EASL

The Home of Hepatology

Conclusion

Rifaximin-a does not promote regression of liver fibrosis - but it seems to
prevent progression of liver fibrosis

Rifaximin-a may be beneficial for patients with alcohol-related liver
disease who cannot achieve alcohol abstinence

The gut-liver axis appears to be a modifiable target in early alcohol-
related liver disease



- Are therapies targeting the gut-liver axis

the future treatment for ALD?
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Pros

* Promising results

Rifaximin Control

Endpoint group group Odds Ratio (95% Cl)
no. of events/total no. (%)
Fibrosis H
Regression vs no regression 14/54 (26) 15/54 (28) }—.—{ 1.10 (0.45-2.68)
Progression vs no progression 13/54 (24)  23/54 (43) }—.—i 0.42 (0.18-0.98)
Inflammation
Regression vs no regression 27/54 (50) 18/54 (33) l—.—-—l 0.50 (0.22-1.11)
Progression vs no progression 5/54 (9) 5/54 (9) ! ‘ | 1.00 (0.27-3.69)
Steatosis
C o n s Regression vs no regression 11/54 (20) 11/54 (20) }—.—{ 1.02 (0.39-2.70)
Progression vs no progression 14/54 (26) 19/54 (35) }—.—l—{ 0.64 (0.28-1.47)

0.125 0.25 0.5 1 2 4 8

Rifaximin-a Better Control Better



Pros

* Promising results
* RCTs in ALD are feasible

Cons

GALA-RIF study flow

March 2015 - November 2021

1,886 Screened

277 Refused participation

1,473 Not eligible

136
Randomised

[

68 Rifaximin-a

1 Did not start
treatment
67 Started
treatment
13 Drop-out ;

54 Completed

1

68 Placebo

2 Did not start
treatment

66 Started treatment

L | 12 Drop-out

54 Completed

Drop-out rate =21 %




Pros

* Promising results
* RCTs in ALD are feasible

* Large disease burden

Cons

Percentage of overall deaths (%)
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Karlsen 2022, The Lancet



Pros

* Promising results
* RCTs in ALD are feasible
* Large disease burden

* Blue ocean

Cons
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Pros

* Promising results
* RCTs in ALD are feasible
* Large disease burden

* Blue ocean

Cons

* Unclear mode of action

* Several interventions

[ 56 tabletter

Xifaxan'550mg

rifaximin/rifaksimin

Earth's Pearl



Pros

Promising results
RCTs in ALD are feasible

Large disease burden

Blue ocean

Cons

* Unclear mode of action
* Several interventions

e Underlying cause

Alcohol-Associated Organ Damage

Cardiac

Cardiac arrhythmias
Cardiomyopathy
Ischemic heart disease
Hypertension

Oral Cavity
Esophageal cancer
Oral cavity cancer

Liver

Steatosis (fatty liver)
Steatohepatitis

Fibrosis

Cirrhosis
Alcohol-associated hepatitis
Liver cancer

Gastrointestinal
Gut leakiness (8 i 8-
Microbial dysbiosis

Colorectal cancer

Immune Dysregulation

CANCERS

Liver Colon Breast

3} Neurologic
gé Ischemic stroke
v Hemorrhagic stroke

Lung

Acute respiratory
Distress syndrome
Pneumonia

Muscle
é Myopathy
Wasting

Pancreas
Acute pancreatitis
Chronic pancreatitis

Bone
Impaired fracture repair
Reduced bone density

Oral cavity Rectum

National Institutes of Health (NIH)
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