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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

The The mostmost common common neonatalneonatal
cholestasischolestasis disorderdisorder ( 1:18000 live ( 1:18000 live 
birth)birth)

High High morbiditymorbidity and and mortality withmortality with high high 
health costshealth costs: ( 0.2% of total : ( 0.2% of total healthhealth
care care expenditure  forexpenditure  for 0.0006% of 0.0006% of 
pediatricpediatric populationpopulation in USA)in USA)

Balistreri Hepatology, 1996



AnatomicalAnatomical typetype of of biliarybiliary atresiaatresia

3% 6%

19% 72%



FormsForms of of BiliaryBiliary AtresiaAtresia

Fetal Fetal or or embryonic formembryonic form (8(8--12%)12%): : 
hepatobiliaryhepatobiliary diseasedisease associatedassociated withwith
polyspleniapolysplenia, , cardiaccardiac defectsdefects,,absenceabsence of of 
retrohepaticretrohepatic inferiorinferior cava, cava, situs inversus situs inversus 
prepre--duodenalduodenal portalportal veinvein,,malrotation malrotation of the of the 
intestinintestin

Perinatal Perinatal or or acquired formacquired form (>80%)(>80%)



Biliary Atresia:Pathogenetic aspects

Sokol, JPGN, 2003



Management of Biliary Atresia

MedicalMedical treatment: no treatment: no effectiveeffective (UDCA (UDCA onlyonly

after after surgerysurgery))

KasaiKasai operation operation 

LiverLiver transplantationtransplantation





Biliary Atresia and Kasai operation: 
survival rate ( n=141)

Hung,JPGN 2006



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

Hung,JPGN 2006



Complications of Kasai operation

Early::
bacterial cholangitisbacterial cholangitis
obstructionobstruction of the of the intestinal loopintestinal loop
Late::
portal hypertension portal hypertension 
-- varicealvariceal hemorrhagehemorrhage ( 40( 40--60% at 560% at 5--10 10 yrsyrs) ) 
-- ascitesascites –– SBPSBP-- pruritus pruritus 

portosystemic encephalopathy portosystemic encephalopathy 



Factors shown to predict outcome
after kasai

AgeAge at at operationoperation

ExperienceExperience of the of the surgeonsurgeon

Site of Site of atresiaatresia of the of the extrahepaticextrahepatic ductduct

NumberNumber and and severityseverity of of cholangitischolangitis

Sokol JPGN 2003



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

Cholecysto-cistojejunostomy 40%

Hepatic-portocolecystostomy
35% Portoenterostomy 19%

Lykavieris, Hepatology 2005



Biliary atresia: Indication for
Liver Transplantation

Poor bile drainage after kasai

End stage liver disease

Intractable biliary tract infections



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

n=1976

Barshes, Liver Transpl. 2005



Biliary atresia: survival rate after OLT       
(n=280)

Fouquet, Liver Transpl. 2005





NAFLD/NASH

NAFLD

Steatosis

Non specific
Inflammation

NASH

Fibrosis

Necroinfiammation+
Balloniform Degeneration



Prevalence of NAFLD in children
NAFLD is likely the most common cause of 

liver disease in  children

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

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



NAFLD:  Causes

Obesity

Diabetes

Insulin-resistance



Childhood
obesity

•Pandemia
•Tracking
•Morbidity

Obesity in Europe - 3 International Obesity TaskForce March 2005
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Maffeis C et al. 2005 (submitted)



Mechanisms of obesity-related morbidities

Weiss 2005



NAFLD and Insulin Resistance



Patogenesi di NAFLD/NASH
Two hits theory”

Normal Steatosis

1° hit:
-hyperinsulinism
FFA
B-Oxidation FFA
Export triglycerides 

Inflammation 
&

Fibrosis

2° hit:
Oxidative Stress (Fe, CYP2E1)
Lipids Peroxidation
TNFa
TGFb
Leptin



Categories of NAFLD: from
Steatosis to NASH

TypeType 1:    1:    SimpleSimple steatosissteatosis

TypeType 2:    2:    Steatosis plus lobular inflammation

Type 3 :   Steatosis,lobular inflammation,      
balloning degeneration  

Type 4:    Steatosis, balloning degeneration,

Mallory bodies and or fibrosis
GC Farrell 2005



NASH Type:Definition

AdultAdult

ChildrenChildren

Schwimmer Hepatology 2005



Natural history of NAFLD

NAFLDNAFLD
5-10%

15 – 25% 30 -40%
Liver–related deathNASH CIRROSI

Subacute failure HCC Recurrence afterOLT

McCullough, 2005



NASH: predictors of fibrosis (n=144)

AgeAge > 45 anni> 45 anni

BMI > 31,1 Kg/mBMI > 31,1 Kg/m2 2 (M) e (M) e 
32,3 Kg/m32,3 Kg/m22 (F)(F)

AST/ALT ratio > 1 AST/ALT ratio > 1 

NIDDMNIDDM

Indipendent
predictors

Angulo, 1999



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

Schwimmer J Pediatr., 2003



Management NAFLD
NASH require two hits:- fat accumulation in liver

- increased oxidative stress

Pharmacological 
treatment

Modify Lifestyle
- appropriate diet
- aerobic exercise







Pediatric trial treatment in NAFLD

Intervention n Entry 
criteria

Duration 
tpx mo.

Outcome

Vit. E
Levine 00

11 Obese, ALT 4-10 Normal ALT- same BMI

UDCA
Vairo 00

7 Obese,ALT 4 ↔ ALT,US

Weight loss
Vairo 94

7 Obese,ALT 2-6 Normal ALT, ⇓ US

Weight loss
Franzese 97

28 Obese,US 3-6 ⇓ US

Lavine 2005



Effect of 24 wks metformin ( 500 mg/bd) 
treatment for pediatric  NASH ( n=8)
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*p<0.05

°p<0.01

§p<0.001

Quicki: before 0.294, after 0.310 p<0.05 Schwimmer APT,2005



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

TonicTonic trial trial willwill enrollenroll 180 180 nondiabeticnondiabetic
boysboys and and girlsgirls agesages 8 8 toto 15 15 yrsyrs withwith
NAFLDNAFLD

TREATMENT TREATMENT ScheduleSchedule::
MetforminMetformin+ + VitVit E E 

vs vs 
Placebo Placebo forfor 2 2 yrsyrs

Lavine JPGN 2006


