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Chronic liver disease

m Cholestatic liver m Jatrogenic liver
disease disease
m Viral liver disease m Genetic liver
disease

disease disease



Pediatric liver disease:
epidemiology

- 15000 children/yrs hospitalized
- 1:2500 live birth

. 12.5% of liver tranplantation

Balistrieri J Gastr Hepatol 2002



Pediatric liver disease

Cholestatic liver disease
- Biliary atresia
Metabolic disease

- Non alcoholic fatty liver disease ( NAFLD)



Biliary Atresia: Epidemiology

m The most common neonatal
cholestasis disorder ( 1:18000 live
birth)

m High morbidity and mortality with high
health costs: ( 0.2% of total health
care expenditure for 0.0006% of
pediatric population in USA)

Balistreri Hepatology, 1996



Anatomical type of biliary atresia




Forms of Biliary Atresia

Fetal or embryonic form (8-12%):
hepatobiliary disease associated with
polysplenia, cardiac defects,absence of
retrohepatic inferior cava, situs Iinversus
pre-duodenal portal vein,malrotation of the
Intestin

Perinatal or acquired form (>80%o)



Biliary Atresia:Pathogenetic aspects

Genetic Factors
(? HLA genotype)

Environmental BILIARY Development of

Factors ATRESIA Bile Ducts
(? Viral infection) I and Liver

Immune Dysregulation
in Neonate

Sokol, JPGN, 2003



Management of Biliary Atresia

m Medical treatment: no effective (UDCA only
after surgery)

m Kasal operation

m Liver transplantation



Kasal Procedure

Liver

Small intestine
attached
directly to liver

Stomach

Small intestine

n, Small intestine

Rest of intestine stitched to .
small intestine to form the
‘Roux - en - ¥ connection’




Biliary Atresia and Kasal operation:

survival rate (n=141)

Age at KO No. of patients

— =60 days 58
—— 6190 days 39

- 91-120 days 25

=== >]20days 19
Lo —

Survival rate

Y
Survival rate

0 5 10 15
Age (years)

Hung,JPGN 2006



Biliary Atresia and Kasal operation: risk
factors (n=141)

Variable Cl 95%

Year of Kasai operation
1976—1980 i >(1.8; 5.3)
=1980 -
Age at Kasai operation (days)
=120 -
=120 : (0.7;
Jaundice free after Kasai
operation
Yes —
No . (2.2; 5.4)
Repeated cholangitis
No -
Yes . (I:1; 2.6)

RR, risk ratio; CIl. confidence interval.

Hung,JPGN 2006



Complications of Kasal operation

Early:

bacterial cholangitis

obstruction of the intestinal loop

Late:

portal hypertension
- variceal hemorrhage ( 40-60% at 5-10 yrs)
- ascites — SBP- pruritus

portosystemic encephalopathy



Factors shown to predict outcome
after kasal

m Age at operation
m Experience of the surgeon
m Site of atresia of the extrahepatic duct

m Number and severity of cholangitis

Sokol JPGN 2003



20 yrs survival after surgery with native liver
according to type of biliary atresia (n=63)

Lykavieris, Hepatology 2005



Biliary atresia: Indication for
Liver Transplantation

m Poor bile drainage after kasal
m End stage liver disease

m Intractable biliary tract infections



Biliary atresia: Actuarial survival
rate after OLT (n=1976) (UNOS database)

e

patient survival

graft survival

g 10

| post-OLT time (years)

Barshes, Liver Transpl. 2005



Biliary atresia: survival rate after OLT

(n:280)

Recipient's age Survival (%) .
100 100 J Donor's age

90 90—
70 ] 70
60 604

504 - > 25 years (n=68)
— <1 year (n=40) 15-25 years (n=56) '~ .
40+ 5—515 years (n=81)
- —
30- years (n=68)

Survival (%)

40
30 —— >1 year (n=240)

sl | p=0.06 204 p=0.02
10 ¢ 10 -

0 T ¥ T
5 10 15 0 = 10 15

Time since transplantation (years) Time since transplantation (years)

B Survival (%) .
Type of liver graft

L Survival (%) UNOS status
90 _— 100

80 PR 90
70 80

60 70
so | Split and Living 60 -==- lntensive care unit (n=11)
donor graft (n=36) —— Hospitalized (n=74)
40 } 50 —_— s (n=
- Reduced-size graft (n=139) : Home (w=191)

30 } 40
——= Whole-size graft (n=105)
20 } 30

10 ¢ 20
0% 5 0 15 10
0

p<0.0001

0 5 15

Time since transplantation (vears) . . )
Time since transplantation (years)

Fouquet, Liver Transpl. 2005
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NAFLD/NASH

Necroinfiammation+ |
Balloniform Degeneration

Non specific
Inflammation




Prevalence of NAFLD in children

Non selected children
- Ultrasound study  (Japan) 2,6 %
- Necroscopy study (USA) 17 %

Obese children
- Biochemical study ( ALT evaluation) 23-77%



NAFLD: Causes

Insulin-resistance

/ Diabetes




OBESITA™ IN EIA”
PEDIATRICA

Annualised changes in prevalence in childhood
overweight

Childhood
obesity
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annual increase (%

Sourced KTF 2004, based on 28 repealed surveys

Obesity in Europe - 3 International Obesity TaskForce March 2005

*Pandemia
*Tracking
Morbidity




OBESITA” IN ITALIA

Prevalenza del sovrappeso e dell’obesita
In bambini italiani dai 2 ai 6 anni.

m males

O females

overweight overweight obese
1993 2003 1993

Maffeis C et al. 2005 (submitted)



Mechanisms ot obesity-related morpidities

Nutrient excess Susceptible
inactivity * genotype

Central Dheslty\
Visceral depot T Suhcutaninj:it_j;/

v

Free fatty acids T
Adiponectin 4
Inflammatory cytokines T

+

Fatty liver 7

\-

@ulin FtaalstaD

4

Hyperinsulinemia

B

[f-cell decompensation

B

Impaired glucose tolerance

Weiss 2005



NAFLD and Insulin Resistance

I' Hmurimulhamiw"
L bvsulin resistance

4 im T in
estarification lipolysis

Adipose tissue




Two hits theory”

Inflammation
teatosis _ &
Fibrosis

: 2° hit:
1°ht: ¢ Oxidative Stress (Fe, CYP2E1)
-hyperinsulinism t Lipids Peroxidation
t FFA t TNFa
v B-Oxidation FFA * TGED

v Export triglycerides ¢ Leptin



Categories of NAFLD: from
Steatosis to NASH

m [ype l:
m Type 2:

m Type3:

m Type 4.

Simple steatosis

Steatosis plus lobular inflammation

Steatosis,lobular inflammation,
balloning degeneration

Steatosis, balloning degeneration,

Mallory bodies and or fibrosis
GC Farrell 2005



NASH Type:Definition

Ballooning deganearalipn

Pansinusaidal hbrosis

Steatosis

Partal inflammaton

Partal fibrosis

Hdfen

+, feature is present; -, feature is absent.

Schwimmer Hepatology 2005



Natural history of NAFLD

NAFLD
5-10%
15 — 25%90 30 -40%0
NASH CIRROSI Liver—related death
Subacute failure HCC Recurrence afterOLT

McCullough, 2005



NASH: predictors of fibrosis (n=144)

1 Age > 45 anni

1 BMI > 31,1 Kg/m? (M) e

32,3 Kg/m? (F) Indipendent
: predictors
1 AST/ALT ratio > 1

1 NIDDM

Angulo, 1999



Predictors of liver pathology
OUutcoMe ( Multivariate model) (n=43)

Model Variables F value
Steatosis < 0.0001

QUICKI < 0001

Age < 0001

Race 0060
Inflammation, portal 0.0009

ALT 0181

Insulin 0007
Fibrosis, perisinusoidal < 0.0001

AST 0003

Insulin 0003

BMI Z score 0004
Fibrosis, portal 0.0028

RUQ pain 0031
HOMA-IR 0178

Schwimmer J Pediatr., 2003



Management NAFLD

NASH require two hits:- fat accumulation in liver
- Increased oxidative stress

- appropriate diet
- aerobic exercise




Fats, Qils & Sweets
USE SPARINGLY

KEY

B Fat (naturally occurring and added)
&d Sugars (added)

Theso symbols show fatls and added sugars n fooos

Milk, Yogurt &
Cheese Group

2-3 SERVINGS

Vegetable Group
3-5 SERVINGS

Meat, Poultry, Fish, Dry Beans,
Eggs & Nuls Group

2-3 SERVINGS

Frult Group
2-4 SERVINGS

Bread, Cereal,
Hice & Pasta
Group
B-11
SERVINGS



A
CUT DOWN ON )

rength & Flexibility
r Push-upsipull-ups
} Martial arts

¥ IDancing
)} Rope climbing

e p—
(.

3-5
P

Recreational activities
(&t lepst 20 minutes)

2 Wolleyball © Kickball

O Basketball O Roelay races

(2 Soccar

23 Skiing

-

EVERYDAY

(as often az possible)
L Play outzide L} Baithe your pet
[ Take the stairs O Pick up your 1oys

instead of the abavator

3 Help around the 2 Walk o the Stone
house or yard O Gofor a walk




Pediatric trial treatment in NAFLD

Intervention |n |Entry Duration | Outcome
criteria tpx mo.
\ViiN= 11 | Obese, ALT |4-10 Normal ALT- same BMI
Levine 00
UDCA 7 | Obese, ALT (4 <> ALT,US
Vairo 00
Weight loss 7 |Obese, ALT |2-6 Normal ALT, U US
Vairo 94
Weight loss 28 [ Obese,US |[3-6

Franzese 97

Lavine 2005



Effect of 24 wks metformin ( 500 mg/bd)
treatment for pediatric NASH (n=s)

250

200+

150+

100+

50-

O_

*p<0.05

Weight

ALT Liver Fat%o

[0 Baseline W End treatment

QoL

Schwimmer APT,2005



TONIC Trial: Treatment of
Nonalcholic fatty Liver Disease In
Children  (funded by NIDDKD)

m Tonic trial will enroll 180 nondiabetic

boys and girls ages 8 to 15 yrs with
NAFLD

m TREATMENT Schedule:
Metformin+ Vit E
VS
Placebo for 2 yrs

Lavine JPGN 2006



