


disease In children and Adolescents

 with a prevalence of 3 to 10% general
pediatric population and 70% obese
children

« 3 Decades ago

 Most common causes of liver disease In
the developed world



Non-alcoholic fatty liver disease prevalence among
school-aged children and adolescents in Iran

 In an autopsy study performed on 896 postmortem
subjects at the Forensic Medicine Center in Tehran
who died of acute incidents not related to hepatic
disorders, 2.1% of cases were found to have NASH
upon histological evaluation.

Sotoudehmanesh R,, et al. Silent liver diseases in autopsies from forensic medicine of Tehran. Arch Iran Med. 2006
Oct;9(4):324-8.



Non-alcoholic fatty liver disease prevalence among
school-aged children and adolescents in Iran

 Fatty liver was diagnosed by ultrasound in 7.1% of
children. The prevalence of elevated alanine
aminotransferase (ALT) was 1.8%. NAFLD was
significantly more common in the older group.

Alavian SM, et al. . Non-alcoholic fatty liver disease prevalence among school-aged children and adolescents in Iran and its
association with biochemical and anthropometric measures. Liver Int. 2009 Feb;29(2):159-63.
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Type 2 NASH (Inflammation or Fibrosis)was the most common
histologic pattern seen in younger children with NAFLD

|

Cirhosis

Hepatoce illuar carcinoma 4



( decreased physical activity and current patterns of food consumption
are Involved in the epidemics of obesity and type 2 diabetes mellitus)

@ Fat mass

@ Fat distribution

@ Insulin resistance

Hepatic processes



Dietary factors
Food intake
Physical activity
Gut microflora

V\i
Oxidative stress \(

Immune related
Metabolic

inflammation




« Pharmacologic
« Systemic

* Infection



Galactosemia

Glycogen storage disease
Tyrosinemia type 1
Wilson disease



 Total parenteral nutrition



Glucocorticoids
Toxins(alchol,pesticides,others)
Valporate

Vitamine A toxicity



Cystic fibrosis
Diabetes Type 1
Hepatitis ¢

nf

Ne

ammatory bowel disease

phritic syndrome

Polycystic ovarian syndrome
Systemic lupus erythematosus
Thyroid disorders






RU& Abdominal Pain

Fatigue or Malaise

Increased Waist circumference

Cutaneous stride

Acanthosis-nigricans in 50%

Hepatomegaly 40%-50% by imaging & splenomegaly
GERD

Obstructure sleep apnea

Type-2 Diabetes



3- Age and environments -

» 4-Gender and ethnicity
5-cardiovascular disease
6- Obstructive sleep apnea -
« 7-Quality of life




Poor Quality of Life

* Poor physical and mental
health scores

= Depression

Hypertension
=Reported in about 20%—-30%
of children with NAFLD

= Masked hypertension (systolic
nondippers)

Dyslipidemia

* Hypercholesterolemia,
hypertriglyceridemia, low HOL

« Worse atherogenic lipid profile
with more severe liver disease

Cirthosis / Hepatocellular Cancer

= Very rare in childhood
= Liver transplantation still

reported in children and
young adults

Cardiovascular Disease

= Early development of left
ventricular structural
abnormalities

= Left ventricular systolic and
diastolic dysfunction

Bone Disease / Osteopenia

= Low bone mineral density
Z-scores independent of
age, gender and BMI

=« Negative correlation of bone
mineral density Z-scores with
severity of liver disease

Diabetes

= Estimated prevalence of about
B6%~7% in children with NAFLD

=Higher risk of progression of
liver disease

Vitamin D Deficiency

= Extremely common in children
with NAFLD

= May correlate with severity of
liver disease.




-Approc!es N

Pediatric NAFLD

are not well
defined



-With ALT one to six times upper limit of normal
 probable Diagnosis:

- excluding other causes of liver diseases

* definitive diagnosis :

-Liver biopsy Is the gold standard for diagnosing NAFLD



* Fibscan

* Liver biopsy
 Currently, the best screening test for NAFLD in
children is ALT; however, it has substantial limitations



-Alcoholic Hepatitis

-Drug induced Hepatitis (tamoxifen, amiodarone)
-Viral Hepatitis

-Autoimmune Hepatitis

-Metabolic (Wilson and Hemochromatosis)



2. overweight children (BMI 85th and<94th
percentile) with additional risk factors (central

adiposity, insu
diabetes, dysli
history of NAF

In resistance, prediabetes or
nidemia, sleep apnea, or family

 D/NASH)

Earlier screening can be considered in younger

patients with risk factors such as severe obesity,
family history of NAFLD/NASH, or hypopituitarism



risk factors for NAFLD (obesity, ethnicity,
Insulin resistance, prediabetes, diabetes,
dyslipidemia).

2. Currently, the best screening test
for NAFLD In children is ALT;
however, It has substantial
limitations.



children (22 U/L for girls and 26 U/L for boys)
and not individual

2. Persistently (>3 months) elevated ALT
more than twice the upper limit of
normal should be evaluated for NAFLD
or other causes of chronic hepatitis.



as the likelihood of significant liver
disease Is higher.

2.routine ultrasound is not recommended
as a screening test for NAFLD in children
due to inadequate sensitivity and
specificity.



remain unchanged.

. Consider repeating screening sooner if clinical risk
factors of NAFLD increase in number or severity.
Examples include excessive weight gain or
development of other medical problems that
Increase risk of NAFLD, such as type 2 diabetes or
obstructive sleep apnea.



elevated ALT and/or hepatic steatosis and investigate the
presence of coexisting chronic liver diseases

. Liver biopsy should be considered for the assessment of
NAFLD in children who have increased risk of NASH and/or
advanced fibrosis. Potential clinical signs of increased risk
of fibrosis in children with NASH may include higher ALT
(>80 U/L), splenomegaly, and AST/ALT >1. Known clinical
risk factors for NASH and advanced fibrosis include
panhypopituitarism and type 2 diabetes.



3.

sensitivity and specificity. Ultrasound may be useful for
assessing other causes of liver disease such as masses,
gallbladder disease, changes associated with portal
hypertension

The use of CT is not recommended for determination or
guantification of steatosis due to radiation risk.

Assessment of change in fibrosis over time is reasonable as
a treatment outcome in children over longer time periods

(2 years) and currently requires a liver Biopsy



FIBROSCAN

 -|tis a new non invasive modality which can
detect Liver fibrosis

« -Many patient with fatty liver may turn out to
be fibrosis in Fibroscan which

« completely change the prognosis of condition
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Type 2 NASH (Inflammation or Fibrosis)was the most common
histologic pattern seen in younger children with NAFLD

|

Cirhosis

Hepatoce illuar carcinoma 4



Macrovesicular Steatosis in > 5 of the heptocystes
NAFLD

Viral Hepatitis

Atoimmunce

Wilson Disease

NASH type 2(pediatric type)10-23%

NASH Type 1(Adult type)

Cirhosis-liver tran-Heptocellular casrcinoma



2.Splenomegaly
3.AST/ALT> 1

4. Panhypopituitarism
5.T2DM

(Increased risk of NASH and/or advanced fibrosis)



Obesity
Insulin Resistance

Adipokine/Cytokines RRII gy
P ¥ — — *«., ; Endocannabinoids

[
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+ 1 RBP4 :

/7 ¢ | DHEA |

¢ 1 Vitamin D :

Genetic predisposition LR T .
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Oxidative stress : 1 RAS :
Apoptosis U JTY ST : Serotonin I
Endotoxins : TLR :




“Multiple hits"

“Eirst hit" (inflammation, oxidative stress,
(insulin apoptosis, regeneration, fibrogenesis,
reslstenca} genetic suceptihility. efc.)

liver macrnmlcular
staatnzis






NASH HISTOLOGY

:::S;; ;E"Enstaln. NASH: Trichrome Cirrhosis: wide frbrous

hepatocytes stain: pericellular bands and nodularity
Y fibrosis and bridging

inflammation, bridging fibrosis

fibrosis



Fibrosis Staging in NASH

F1: Perisinusoidal




“Multiple hits"

“Eirst hit" (inflammation, oxidative stress,
(insulin apoptosis, regeneration, fibrogenesis,
reslstenca} genetic suceptihility. efc.)

liver macrnmlcular
staatnzis



 3- Decrease In fibrosis



+ Avoidanca of sugar-swoetanad baverages
» Consumption of healthy, well balanced diet
+ Modarate- o high-intensity exarcise daily

+ Lass than 2 hour/day of screan time

» No currently available medications have been proven fo
banafit the majority of patients with NAFLD

LU it NAFLD and other comorbidiies



children with NAFLD

2. Avoidance of sugar-sweetened beverages Is

3.

recommended as a strategy to decrease adiposity

Increasing moderate- to high-intensity physical
activity and limiting screen time activities to <2
hours per day Is recommended for all children
Including those with NAFLD



onto aerobic activities as fitness improves
« Vary exercise activities over time
« Seek a trainer to guide develop and plan to maintain consistency

Do not think of weight loss as the goal of exercise; the goal of exercise is to change
the body’s metabolism and improve the sense of well-being

« Limit ““screen time” in front of televisions, computers, and video games

» Focus on healthy eating, not dieting

» Eata protein-containing breakfast daily (eg, meat, cheese, eggs, yoghurt)

» Avoid fasting

» Eliminate sugar-sweetened beverages (sodas, sweetened tea, and so forth)

» Avoid trans-fats, including foods labeled as trans-fat free but containing
hydrogenated or

partially hydrogenated vegetable oil



have been proven to benefit the majority of
patients with NAFLD

. Bariatric surgery is not recommended as a specific
therapy for NAFLD given lack of outcome data in
adolescents. Bariatric surgery may be considered
for selected adolescents with BMI 35 kg/m2, who
have noncirrhotic NAFLD and other serious
comorbidities (eg, T2DM, severe sleep apnea,
Idiopathic intracranial hypertension) that are likely
to improve with WLS




Indicated
2. monitorb

oy current lipid guidelines for children
ood pressure in children with NAFLD

3. screen chi

minimum

dren with NAFLD for diabetes at
diagnosis and annually

4. follow children with NAFLD on a yearly basis at a

to monitor for progression of disease

and provide treatment



0 consider 2 to 3 years after the first liver biopsy,
especially in patients with new or ongoing risk factors,
such as type 2 diabetes mellitus, NASH, or fibrosis at
diagnosis. Strength

Families of children with NAFLD should be counseled
about risks of secondhand smoke exposure and
adolescents with NAFLD should be counseled against
smoking and use of electronic nicotine delivery devices.
Strength



-Severe hypo caloric diets are not
recommended

-Eat fewer calories and burn more calories by
regular exercises
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 -5days/week

« -To achieve a target ra r"te of 60-70% of
maximal heart rate






Hepatic transaminases improved significantly compared to baseline whereas
steatosis

, fibrosis improved or remain same. .~

247 adults with nonalcoholic steatohﬁatitis and without diabetes

to receive pioglitazone at a dose of 30 mg daily (80 subjects), vitamin E at a

dose of 800 U daily (84 subjects), or placebo (83 subjects), for 96 weeks.
Vitamin E therapy, as compared with placebo, was associated with a significantly
higher rate of improvement in nonalcoholic steatohepatitis (43% vs. 19%, P =



»  activity, decreases oxidative stress on liver.

»  -Studied showed no benefit over Placebo therapy when used at a dose of 13-

*  15mg/kg for 2 years.

*  -Drugis found to be safe with no adverse affects

* -Infew studies only improvement in liver enzymes were noticed after 6 months
« of therapy.

* -Soto use or not still remains uncertain.



ey have beneficial role in preventing cardiovascular diseases.
»  Asstatins can improve the adverse outcomes of other conditions commonly
» associated with NASH (for example, hyperlipidaemia, diabetes mellitus,

* metabolic syndrome), their use in patients WltW‘ﬁlcohollc

»  steatohepatitis may be justified |



improvement in both liver enzymes and histology in no. of studies
Limitations : Side effects

Side Effects

1) Nausea and vomitings

2) M.

3) Pancytopenia

4) Anaphylactic reactions



« -There effect has been found to better in NASH with non diabetic when
compared

* to Diabetic
« - Side effect : weight gain , edema and worsening of Heart failure.






