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Risk factors for ALD

1 Overweight Nonoverweight
» Other risk factors P il e wels p
nu t Il t| on al Stat us Number of patients 17 =432
Presence of cirrhosis (%) 103 (60) 505 (35) =.001
—p gender (female) Females (%) I
- Age (y) 56+ 9 46 = 12 <.001
overwelg ht >10 yrs Total duration of aleohol abuse (y) 26 + 12 22 + 13 =.01
Alcohol intake over the last 5 years
— genetic factors (g/d) 121 = 73 117 =78 NS

BMI from minimum weight in the
& ethnlc dlfferences last 10 years 20+ 2 21 =3 =001
BMI 1 year before hospitalization 31+4 22 = 4 =001

Midarm fat area expressed as a
percent of the standard value of
the age- and sex-specific 50th
percentile at admission 103 + 58 54 = 36 =001

Midarm muscle area expressed as a
percent of the standard value of
the age- and sex-specific 50th
percentile at admission 105 = 21 80 = 26 =001

Presence of ascites at admission (%) 62 (36) 316 (22) =.001
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Alcoholic liver disease (ALD)

» Major health issue

Alcohol Compromises the Liver

H STAGES OF
H> LIVER DAMAGE
HCon OH DUE TO ALCOHOLISM

I H
H

» No FDA-approved
treatments

Chronic Hepatitis

Fatty Liver

» Treating
complications
remains the mainstay
of therapy

Fibrotic
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Overview: Chronic changes in liver disease

Cirrhosis

!

Fibrosis
perisinusoidal,
portal

74

Steatohepatitis

Fibrosis

Of heavy long-term drinkers:
» 90 % fatty liver

‘//4 » 10-30 % alcoholic hepatitis

> 8-20 % cirrhosis

—

c Steatosis

Normal

Y

Time
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In the 80s...

...nhutrition was seen as primary cause of liver injury in ALD.

» ,Although, experimentally, malnutrition may not be essential for the
development of alcoholic hepatitis, clinically, it appears to precede the

development of the liver injury, which suggests an interaction”.

Severity of Disease
None i Moderate Severe
Anorexia’ 9.5 46.2 63.0 65.7
Weight loss**,! 9.5 36.8 27.1 16.2 ** I
aver 0 18.0 26.2 19.2
Hepatomegaly 0 85.9 97.1 88.9
Splenomegaly® 4.8 245 38.6 46,2
infection 0 5.2 16.8 8.1
Pancreatitis 48 136 10.3 10.1
Gastrointestinal bleeding 0 104 7.5 14.1
T p <0.005 ** increasing incidence of ascites

Mendenhall et al. Am J Med 1984;76:211-22
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Nowadays...

...it is accepted that ALD can develop in well-nourished individuals.

» Causative factor:
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Critical ,,threshold*

Threshold for alcohol intake, which must be reached:

» Daily intake of alcohol for 10-12 years
» Doses in excess of:

= 40-80 g/day for males

= 20-40 g/day for females

Frazier et al. Ther Adv Gastroenterol 2011:4:63-82  KANTONSSPITAL WINTERTHUR



Alcoholic «front runners»

The world's top drinkers

160.0

140.0

120.0

100.0 A

80.0

60.0

Liters per capita of alcohol

40.0

20.0

@mmm=Estonia

@ jthuania
sm——Germany
| atvia
ss==Finland
ww=Czech Republic

@mm==Russia

https://epianalysis.wordpress.com/2012/02/28/alcohol/
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Slovenia: a good example

. . < pe » Slovenia on second
Biggest fall in drinking, 1997 to 2011 bosition
Hong Kong, > Blg fall despite
Italy China  Venezuela France Slovenia Denmark proximity to other
00 ‘ ‘ ‘ ‘ ‘ Eastern European
nations with large
50 increases
s » Social support and
S alcoholic policy
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i -20.0
-25.0
-30.0

K7

KANTONSSPITAL WINTERTHUR

https://epianalysis.wordpress.com/2012/02/28/alcohol/



Critical drinking pattern

Blood alcohol (mg/100ml)
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1 unit alcohol

— On an empty stomach
== Following a meal

(Km) of liver alcohol
dehydrogenase activity
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Time (mins)

Bellentani et al. Gut 1997;41:845-850
Stewart SF,+ Day CP. Alcohol and the Liver in Sherlock’s Diseases of the Biliary System

Increased prevalence in alcohol related liver disease

» Drinking alcohol outside mealtimes

» Drinking multiple different alcoholic beverages
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Malnutrion in ALD

> Prevalence:

20-90% (65 % viral heaptitis)

120%

100% -

80% -

60% -

40%

20%

0% -

mmales

mfemales

» n =60

» Patients with end stage
liver disease prior to liver
transplantation

» Comparison of different
nutritional assessements

» Most frequent complication in liver disease and cirrhosis

Monsef et al. Open J Gastroenterol 2014;4:159-169
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Ausmass des Problems

1%
8%
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Imoberdorf R et al. Clin Nutr 2010;29:38-41



Ausmass des Problems
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Treatment tolerance l

Mental state l
\_ QoL !

Loser Ch. Aktuel Ernahrungsmed 2011; 36: 57-75

Prognosis |
Morbidity |
Mortality |



Malnutrition in ALD

» Malnutrition = most frequent complication of ALD
» Severity of malnutrition depends on:

Dasarathy S. Clin Liver Dis 2016;20:535-50



Prognostic relevance

Dietary intake

100 — (40)
80 —
o » Data from two Veterans
8\, g Administration Cooperative
> 60 — Studies
= . > n =245
S » Patients with alcoholic
B 40 — hepatitis
= A » 6- month mortality
associated with 1-month
20 — daily dietary intake
0 —

>3000 2500-3000  2000-2499  1500-1999  1000-1500 <1000
Caloric Intake (kcal/d)
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Prognostic relevance

Subjective global assessment (SGA)
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Huynh et al. World J Gastroenterol 2015;21:12835-42
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Prognostic relevance

Body mass index (BMI) vs. Sarcopenia

» Two cirrhotic
patients

» Ildentical BMI
(32 kg/m?)

» Abdominal CT
images L3

B Skeletal muscles

Sarcopenic Not sarcopenic
L3 SMI 50 cm?/m? L3 SMI 71 cm?/m?

(SMI=Skeletal Muscle Index)
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Prognostic relevance

Body mass index (BMI) vs. Sarcopenia

Males (P<0.05) Femnales (P<0.03)
0 100
100% - 10 100% -
87.2
80% - 80% - > Retrospective study
= ) > n =120
& &
E < E » Patients with liver
§ ld E ST 54.1 cirrhosis
8 3 » Abdominal CT scan
& 40% - & 40% -
23.1
20% | 20% -
0% 0% -
<185 18.5-256.0 >25.0 <185 185-25.0 >25.0
BMI (kg/m?) BMI (kg/m?)
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Prognostic relevance

» Sarcopeniais independently associated with mortality

100 1 ¢
o B0
X .
- o
-
g 40 A
(?) Log Rank, P=.005
20 - NOo Sarcopenia
| L Sarcopenia
o -

0 2 4 6 8 10 12 14 16 18 20 22 24
Pt followed (no.)

67 61 59 57 54 49 45 41 38 35 31 27 26
"""" 45 39 35 32 26 25 21 18 17 17 12 12 12

Montano-Loza et al. Clin Gastroenterol Hepatol 2012;10:166-73
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Potential mechanisms of sarcopenia

Cirrhosis

Shunting dysfunction

Hyperammonemia

I

lE!ranched chain amino acid concentration

l

Reduced protein synthesis

Punac.avall Hepatocellular

Sarcopenia

Treat primary eticlogy (antivirals,
insulin sensifizers etc.)
Transplantation

Ammonia lowering measures
(lactulose, rifaximin)

Leucine supplementation, leucine
enrched branched chain or essential
amino acid supplementation)

Myostatin antagonists
7 Exercise

Dasarathy S. J Cachexia Sarcopenia Muscle 2012;3:225-37
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Malnutrition in ALD

Signs and Symptoms:
» Decreased lean body mass
» Various vitamin deficiences
» Decrease serum proteins

Basis:
» Decreased food intake
» High caloric content of alcohol (7.1 kcal/g = empty calories)
» Decreased processing and storage of nutrients
» Poor absorption and digestion
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Role of nutrition as therapeutic option

@stinen@

> Agenis ta suppress inflammation
» Nutritional improvement
» Promo epatic regeneration

» Modifiers of metabolism
» Fibrosis inhibitors

» Anabolic steroids

» Hypertension

TTTTTTTTTTTTTTTTTTTTTTT



Treatment of ALD

Abstinence!

Alcoholic liver cirrhosis

----"Abstinent" > 15-year follow-up study
__"Abusing" > n =100
P=0.003 > ,,abstinent” (no or < 10 g ethanol/day)

> 18 patients were not included in

®
g { the analyses because of death
> B within a month
% .
@
2
T
= ‘_‘_\—_
£
3
O OD T T T T T T T
O 2 4 6 8 10 12 14 16

Observation time (years)
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Treatment of ALD

Nutritional support
» Caloric intake = 2000 kcal (35-40 kcal per kg BW per day)
» Protein intake ==» 1.2 — 1.5 g per kg BW per/ day

» Encourage late evening snacks and short intervals between meals
== decreases post-absorptive state

» 6 to 7 meals/snacks per day, late evening snacks (50 g CHO)
=+ CHO oxidation increase, lipid & protein oxidation decrease
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Treatment of ALD ff.

> Late evening snacks high in protein == anabolism at night, preventing muscle loss

> Enteral tube feeding == well-tolerated, may improve hepatic function but no
conclusive effect on skeletal muscle

> Parenteral nutrition == long-term effects unknown

> AA, BCAA, leucine supplementation: see later
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Nutritional therapy in cirrhosis/alcoholic hepatitis — Meta-analysis

» 13 controlled trials (1980 bis 2012)
> n =329
> 9 enteral, 4 intravenous trials

> at least 75 % of nutritional demands

Reduced mortality (RR 0.80, 95% CI 0.64-0.99)
Prevented hepatic encephalopathy (RR 0.73, 95% CI 0.55-0.96)
Prevented infection (RR 0.66, 95% Cl 0.45-0.98)
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Route of nutritional support

Route of nutritional support:

» Parenteral nutrition is rarely indicated
» ONS may be not effective because of poor intake and compliance
» However ONS are effective when consumed!
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Route of nutritional support ff.

(Synonyme in Deutsch)

» Trinknahrung
» Zusatztrinknahrung (sondenfreie enterale Ernahrung)
» Orale Supplemente

» Trinknahrungssupplemente

K7
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Effect of Increase in nutrition

Oral Nutritional Supplements

ONS

ONS

Dietary counseling &

D C (Dietary Counseling)

Dietary counseling
alone

Hand grip

-

-

L
Peak flow t
8 X

QoL

o

3xt

Re-admissions 26 %

48 %

Norman et al. Clin Nutr 2008;27:48-56




Today...

» > 4'000 randomised clinical studies
» > 360000 participants




Improvement of nutritional status

» 81-90% Studies: improvement
» 46-60% Studies: significant improvement

> Highly effective wenn BMI < 20 kg/m?
> Irrespective of place (hospital, nursing home, community)

TTTTTTTTTTTTTTTTTTTTTTT



Decrease in LOS

Average decrease:

ﬁ
2 Days 33 Days

Surgical patients Orthopaedic patients

TTTTTTTTTTTTTTTTTTTTTTT

Stratton et al. Wallingford, CABI Publishing; 2003



Leberschutz durch Kaffee?

Schiitzt Kaffee die Leber - oder doch viel mehr?
Vom Gift zum rezeptfreien Allheilmittel: Kaffee macht Karriere

TTTTTTTTTTTTTTTTTTTTTTT



Decrease in liver cirrhosis by coffee consumption
(Meta-Analysis)

(A) Pooled ORs of hepatic cirrhosis

Study OR (95% Cl) __ Weight (%)
Corrao (1994) —— 0.53(0.32,0.87) 13.74
Corrao (2001)  —e—r | 0.29 (0.17, 0.48)  13.42
GALLUS (2002) —i+—] 050(030,1.00) 11.78
Klatsky (2006) <+ 080(053 120) 1537
Freedman (2009) i —a-  0.94(0.72,122  18.03
Walton (2013) —+—| 052(030,090) 1269
Bambha (2014) ie}l- 0.85(0.56 1.30) 14.97

Overall (P=72.1%) <> 0.61 (0.45,0.84)  100.00

L 1 ) 1
01 02 04 10 20
better coffee consumption better no consumption
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Relation between cups of coffee & liver cirrhosis

1 e
N v
& &
0.5 "
X
N2
()
=
ke
(l) a
@ 02°¢t
0.1
0 1 2

3

4

Cups of coffee per day

Corrao et al. 1994 (28)
Corrao et al. 2001 (7)
Gallus et al. (29)

Goh et al. (14)

Klatsky et al (9)

Lai et al. (13)
Setiawan et al. (8)
Stucker et al. (27)

Tverdal and Skurtveit (12)

Kennedy OJ ET al. Systematic review with meta-analysis: coffee consumption and

the risk of cirrhosis. Aliment Pharmacol Ther 2016;43:562-74
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Liver-associated mortality & coffee consumption

Decrease in mortality by 46 %
If daily consumption is
2-3 Tassen coffee
(RR 0.54, 95% CI 0.17-0.50)

Setiawan VW et al. Association of coffee intake with reduced incidence of liver cancer
and death from chronic liver disease in the US multiethnic chort. Gastroenterology 2015;148:118-25
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HCC risk & coffee consumption

Cases: Cases: non %
Study drinkers  drinkers RR (95% Cl) Weight
Case-control E
Kuper et al, 2000 297 36 ——=1— 0.80 (050, 1.30) 5.66
Galllus et al, 2002 408 93 e 0.70(0.60,1.00) 8.14
Gelatti et al, 2005 206 44 —— 0.53 (0.35, 0.80) 6.34
Ohfuiji et al, 2006 48 25 ————1  047(0.21,1.05) 3.47
Montella et al, 2007 158 27 —.— 0.61 (0.45, 0.84) 7.49
Tanaka et al, 2007 82 127 —— 0.29 (0.22, 0.39) 7.79
Kanazir et al, 2010 38 7 ——1— 1.00(0.40, 2.70) 2.49
Leung et al, 2011 28 &1 —~ | 0.54(0.30,0.97) 4.65
Subtotal (I-squared = 74.1%, P = .000) <> 0.56 (0.42, 0.75) 45.73
Cohort H
Inoue etal, 2005 173 161 - 0.64 (0.53, 0.76) 5.92
Kurozewa et al, 2005 155 103 ——|  0.66(0.48,091) 7.40
Shimazu et al, 2005, cohort1 41 29 — 055 (0.37, 0.83) 6.44
Shimazu et al, 2005, cohort 2 35 12 ——e{— 0.87(0.51,1.47) 5.16
Hu et al, 2008 108 20 —_ 0.45 (0.33, 0.60) 7.64
Ohishi et al, 2008 ag 101 ¢ , 0.40 (0.15, 1.02) 2.60 .
Inoue et al, 2009 59 51 —— | osop4208) 716 v  RR 0.60 any coffee consumption
Johnson etal, 2011 293 69 | = 0.92(0.77,1.10) 8.94 .
Subtotal (I-squared = 69.1%, P = .002) o 0.64 (0.52, 0.78) 54.27 v RR 0.72 low consum ptl on Konsum (~ 1-3 Tassen?)
Overall (l-squared = 73.9%, P = .000) ¢ 0.60 (0.50, 0.71) 100.00 v'RR 0.44 hi g h consum ptl on (- 3- >8 Tassen?)
' (versus no consumption)
1

o —

116
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Coffee consumption 1l/cancer development

» Liver cancer (RR 0.50)

» Colorectal cancer (RR 0.83)

» Postmenopausal breast cancer
» Advanced prostate cancer

» Survivors with breast or prostate cnacer

Bohn SK et al. Coffee and cancer risk, epidemiological evidence, and molecular mechanisms.
Mol Nutr Food Res 2014;58:915-30
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Coffee consumption 1l/cancer development

Bghn SK et al. Coffee and cancer risk, epidemiological evidence, and molecular mechanisms.
Mol Nutr Food Res 2014;58:915-30



Treatment of ALD

NAS (No Added Salt) Diet

» No salt cooking
» Up to 100 g hard cheese per wk
» Up to 4 slices bread per d

» Limit processed foods/salty foods (sauces, soups, crisps, cured meats etc.)

K7
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Type of formula - BCAA

Branched-chain amino acids:

»>,,Use BCAA-enriched formulae in patients with hepatic encephalopathy
arising during enteral nutrition.“ [ESPEN guidelines]

» Improvement in hepatic encephalopathy:

BCAA Other supplement Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Hayashi 1991 22 32 5 26  26.2% 3.58 [1.57, 8.13] —

Marchesini 1990 24 30 12 34 73.8% 2.27[1.39, 3.70] l

Total (95% CI) 62 60 100.0% 2.55[1.68, 3.89] .

Total events 46 17
| | | |
I I | I
0.01 01 1 10 100

Favours control Favours BCAA
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Therapeutic relevance

Effect of BCAA supplementation — Nutritional intervention!

A
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posilloven » BCAA granules 3x daily
$L LLIL L L.
after meals

~ BGAA group >BCAA:4g_ .
| Non-BGAA group = 952 mg isoleucine

= 1904 mg leucine

Log-rank P=0.02 = 1144 mg valine

I I I I |

0 1 2 3 4 5
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» Retrospective study (n = 120), abdominal computed tomography scan

Hanai et al. Nutrition 2015;31:193-99
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BCAA — The Evidence

Hepatic Encephalopathy (HE)

» No convincing evidence for BCAA
» Meta-Analysis: Improvement of mental state, no benefit for survival
» Postoperative (liver resection) no increase HE with conventional AA solution

» Liver adapted AA solution (increased BCAA) in more severe HE (llI-IV)
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Type of formula — Fatty acids

Dietary fatty acids — investigated in animal models:

Saturated fat,
% energy Treatment Protein Carbohydrate Corn oil Saturated fat1 Ethanol
gL

0 Control 133 115 52 0 0

Ethanal 133 ] 52 0 ag

10 Control 133 115 40 12 0

Ethanal 133 5 40 12 a0

20 Control 133 115 28 24 0

Ethanal 133 ] 28 24 ag

30 Control 133 115 16 36 0

Ethanal 133 ] 16 K13 ag

1 Saturated fat = beef tallow:MCT oil {18:82, vv).

» Rats fed intragastrically by total enteral nutrition
» Diets with or without alcohol
» Difference in saturated fatty acid

K7

Ronis et al. J Nutr 2004;134:904-912 KANTONSSPITAL WINTERTHUR



Type of formula — Fatty acids

Ethanol diet,
0% saturated FA

Ethanol diet,

Control diet, \
ted FA |

Ethanol diet,
0% saturated FA

Ethanol diet,
30% saturated FA

Vesicular steatosis / macrophage infiltration
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Type of formula — Fatty acids

0 10 -
'E mmmm Control
- == EtOH
> b
f |
3 S B Unsaturated fatty acids:
F
< } > increase oxidative stress
et
o) 6 bDe
3 I Saturated fatty acids
? . » are protective
2 4 |
c C
L C C
Nl I | N
o : : :
. 0 10 20 30

% Energy from Saturated Fat in Diet
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In ALD —things may be different
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Nutritional therapy— health effects

Very likely:
» Nutritional status A\

Probable:

> Mortality W

» Cell mediated immunity A\

> Liver injury W (glycoproteins,caseine, various polyphenols)

> Infectious complications W (serotonin, the calming transmitter AN)
> Hospitalizations W
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Conclusion

Nutrition is a risk factor for and in ALD:

>

Nutritional status, especially overweight, increases the risk for
developing ALD.

Malnutrition is the most frequent complication and adversely affects
mortality (and morbidity).

Data investigating the effect of nutritional therapy on clinical
parameters are sparse. Giving ONS have to be considered!

There is a need for standardized assessments of nutritional
parameters in ALD.
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Conclusion

Considering the risk versus benefit:

» Nutritional therapy is an essential therapeutic
intervention in ALD!
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