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Relationship between the amount of alcohol
and the likelihood of developing ALD

Italia - 6,534 subjects followed for up to 60 years
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- Excessive alcohol consumption per se is not
sufficient to induce ALD
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Meta-analysis dose of alcohol and
risk of cirrhosis

Relative risk and meta-regression curve of liver cirrhosis associated with
alcohol consumption
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Good or bad alcohol?
Danish supermarket survey

3,500,000 transactions
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Wine buyers

- more olives, fruit or
vegetables, poultry, cooking
oil, and low fat products

Beer buyers

- more ready cooked
dishes, sugar, cold cuts,
chips, pork, butter,

sausages, lamb, and soft
drinks
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Full of fructose which is
related to the risk of
fibrosis in NAFLD

Johansen D, et al. BMJ 2006;332:519-22
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Adapted from Stickel F and Hampe J. Gut 2011;61:150-59
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Meta-analysis dose of alcohol and
risk of cirrhosis

Mortality Liver cirrhosis
RR P-value RR P-value
Women
0-12 g/d 1.9 0.013 0.4 0.105
12-24 g/d 5.6 <0.001 1.0 0.981
24-36 g/d 7.7 <0.001 24 <0.001
Men
0-12 g/d 1.0 0.991 0.3
12-24 g/d 1.6 <0.001 0.3 <0.001
24-36 g/d 2.8 <0.001 0.7 0.029
36-48 g/d 5.6 <0.001 2.0 <0.001

Lifetime abstainers were the reference group

Rehm J, et al. Drug Alcohol Rev 2010;29:437-45
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: the role of overweight
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Naveau S, et al. Hepatology 1997;25:108-11
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Standardized rates for liver cirrhosis over 5
years by BMI and alcohol consumption

Scotland - 1,230,662 women followed for 6.2 years
Reported alcohol consumption
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Body mass index
Liu B, et al. BMJ 2010;340:912

Independent risk factors for
mortality in ALD

US - 15,886 participants followed for 13.3 years (235 patients with ALD)

Variable/cohort Overall mortality Cardiovascular mortality Liver-related Mortality
Age 1.06 (0.98 to 1.15) 0.91 (0.84 to 0.98) 115" (1.08 10 1.23)
Male gender 1.01 (0,41 to 2.48) 1.03 (0.40 to 2.64) 47.14° (5.46 10 406.93)
White 0.58 (0.20 to 1.65) 2.56 (0.13 to 49.01) 0.87(0.19 to 4.12)
Smoking 3.38% (1.04 to 11.02) 6.60" {1.06 1o 41.12) 2.26 (0.52 10 9.76)
Type 2 diabetes 3.00* {1.06 to 8.54) 19.91* (1,67 to 23751) 3.60 (0.96 to 13.52)
Insulin resistance 3.21* (1.56 10 6.58) 6.43* {1.77 10 23.35) 243 (0.28 t0 21.38)
Hypercholesterclaemia 0.79 {0.25 1o 2.53) 3.34 (0.21 10 53.18) 0.04 {0.01 10 0.24)
Hypertension 1.76 {0.46 to 6.70) 7.55" {1.54 to 36.89) 1.77 (0.40 to 7.72)
Obesity 158 (0.57 to 4.40) 3.76 (0.54 10 26.14) 16.22° 1.91 to 137.68)
Metabolic syndrame 237 (0.50 to 11.18) 1712 {0.94 1o 311.08) 2.06* (1.21 1o 3.31)

*p-Value for the adjusted HR (aHR) is <0.05.

- Individuals with ALD and components of MS (type 2 diabetes, IR or elevated

BMI) are at higher risk of mortality and/or liver-related mortality

Stepanova M, et al. Gut 2010;59:1410-15

Lines of evidences for a

genetic background in ALD

* Women are more susceptible to ALD
following the consumption of similar
amounts of alcohol

» Hispanic subjects are more prone to
developing ALD than black and white
subjects

* Monozygotic twins have a higher
prevalence of alcoholic cirrhosis than
dizygotic twins

Stickel F and Hampe J. Gut 2011;61:150-59

Relative risks of contributions of BMI and
alcohol to liver disease mortality

England and Scotland - 9,559 men followed for 29 years
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Hart CL, et al. BMJ 2010;340:1240
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Numerous candidate genes in ALD

» Alcohol
metabolism

Oxydative stress

* Immune
reactions

* Fibrosis
Steatosis

- PNPLA3: The strongest association
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PNPLA3 = Patatin-like phospholipase
domain-containing protein 3
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He et al, J Biol Chem 2010;285:6706-15

PNPLA3 and NAFLD
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Sookoian S, et al. Hepatology 2011;53:1883-94
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Our other
genome...

Gender
Ethnicity
Genetic variants

"Bad digestion is the root of all evil" Hippocrates, 400 B.C.

PNPLA3 and ALD

Study, year OR  95%Cl Weight
(Reference no.) %
() Tian et al., 2009 (10) 4.44 277,710 575 ——
Sath et al., 2010 (34) 527 1.55,17.96 85 —_———
Stickel et al., 2011a (9) 60 1.95,6.64 34.0 —
Total 2.93,599 100 <>
(b) Tian et al., 2009 (10) 175 1.10,276 239 -
Seth et al,, 2010 (34) 1.95 1.34,284 355 —a—
Stickel et al., 2011a (9) 1 1.25,253 4086 -
Total 1.46,2.29 100 L 2
1 5 20
Odds ratio

Patients with ALC as cases are compared with alcoholics without liver disease
(a) GG vs. CC genotypes (b) GC vs. CC genotypes

Chamorro AJ, et al. APT, in press

PNPLA3 and HCC

Alcoholic Liver Disease

Study OR (85% CI) P

Falleti et al,, 2011 P— 164 (008-273)  574x10°
Guyol et al, 2013 — . 223 (1.44-3.45) 305x 107
Hamza ef al, 2012 - - 167 (0.96-2.89) 876x107
Mischalke et al., 2011 e 268 (1.48-4.85) 1o7x 107
Trépo et al., 2012 e 251 (1.84-341)  430x107
v - -

100 200 500

Trépo E, et al. Hepatology 2014;59:2170-77

Gut microbiota

+ The collection of microorganisms that live in peaceful
coexistence with their hosts has been referred to as the
microbiota, microflora, or normal flora

It is estimated that the human microbiota contains as
many as 101 bacterial cells, a number that is 10 times
greater than the number of human cells present in our
bodies

» The colon alone is estimated to contain over 70% of all
the microbes in the human body

* The human gut microbiota is dominated by only 2 phyla :
the Bacteroidetes and the Firmicutes

Sekirov 1, et al. Physiol Rev 2010;90:839-904
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Le Roy T, etal. Gut 2013;62:1878-94
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> A metabolic stress
Adapted from Moschen AR, et al. Trends in Endocrinology and Metabolism 2013;24:537-45

"Metabolic infection”

Conclusions

Excessive alcohol consumption per se is not
sufficient to induce ALD

Environmental factors play an important role,
mainly being overweight and having a metabolic
syndrome

Genetic background obvious — The best
candidate gene is PNPLA3 rs738109 G
Targeting the gut microbiota could be a new
therapeutic approach for several liver diseases
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