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• Metabolic dysfunction-associated steatosis liver disease (MASLD), 
formerly known as nonalcoholic fatty liver disease (NAFLD)

is the most common cause of liver disease in children .

• MASLD is a steatotic liver disease that occurs in the setting of 

• visceral adiposity,

• dyslipidemia,

• and/or insulin resistance.

July 2023, nomenclature and diagnostic criteria for steatotic
liver disease were revised following an international Delphi 
consensus process
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• The prevalence of paediatric MASLD is continually rising globally, with the 
highest rates in the Middle East and North Africa.

• Paediatric MASLD increases mortality and the risk of youth-onset type 2 diabetes 
and major adverse liver outcomes in young adulthood. 

• Germline variants associated with MASLD severity are broadly similar in children 
and adults, with rs738409C>G in PNPLA3 being the strongest risk variant 
identified. 

• A portal-dominant injury pattern predominates in pre- and peripubertal children 
and has been linked to disease progression. 

• Nutrition policies aimed at reducing the consumption of sugar-containing 
beverages are highly relevant given the detrimental effects of fructose on MASLD 
and the fact that adolescents are peak consumers. 

• Multi professional lifestyle intervention remains the core of treatment strategies for 
children and adolescents with MASLD, while paediatric drug trials are urgently 
needed. 
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Screening can be considered at a younger age if there are strong risk factors for MASLD

Other risk factors for NAFLD include maternal obesity during gestation 

panhypopituitarism ,

sarcopenia or lower muscle mass [,and Hispanic ethnicity (genetic risk factor 

(predominantly PNPLA3 variants)
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Next steps – Subsequent steps depend on the degree and duration 
of ALT elevation:

•For those with normal ALT results, 

repeat screening in one to three years (or sooner in children with increasing obesity 
or other risk factors), while providing counseling to promote a healthy body weight.

•moderate ALT elevations (ALT >ULN but <80 units/L), repeat the measurement 
of serum ALT within a few months. If ALT remains elevated, intensify counseling on 
diet and exercise to achieve weight loss.

•with ALT that is persistently >2 × ULN (ie, >44 units/L for adolescent girls and 
52 units/L for boys) for three or more months, refer to a gastroenterologist for 
a full evaluation

•Other indications for further evaluation include ALT elevations >80 units/L (on two occasions), 
signs or symptoms of acute liver disease, or red flags for advanced liver disease.

• Red flags include GI bleeding, jaundice, splenomegaly, firm liver edge, enlarged left lobe, low platelets, low white blood 
cell count, hypoalbuminemia, elevated direct bilirubin, and abnormal PT or INR
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Patients with suspected MASLD typically have no symptoms of liver disease.
Their symptoms, if any, usually are secondary to complications of obesity (eg, 
knee/groin pain due to slipped capital femoral epiphysis, intermittent right upper 
quadrant abdominal pain secondary to gallstones, regurgitation due to 
gastroesophageal reflux disease, or headaches secondary to increased intracranial 
pressure

comorbid conditions
● Hypothyroidism –

● Obstructive sleep apnea (OSA) –

● Type 2 diabetes –

● Depression/anxiety –

● Alcohol and drugs –

● Family history –
Evaluate the family history for liver disease (eg, MASLD/NAFLD, autoimmune 

conditions, Wilson disease, cryptogenic cirrhosis, or liver transplantation) and 
cardiometabolic disease (type 2 diabetes, heart disease, or stroke).
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Physical examination

●Height, weight, and body mass index. 

●Risk factors for MASLD (abdominal fat distribution, acanthosis nigricans).

●Signs of comorbid conditions or other causes of hepatic steatosis, including:

•Declining height velocity or delayed or accelerated pubertal development – Suggests 
hypothyroidism or multiple pituitary hormone deficiencies. 

•Acanthosis nigricans – Suggests insulin resistance, which may be associated with 
diabetes risk or polycystic ovary syndrome. Hirsutism is another common feature 
of polycystic ovary syndrome. 

•Abnormal fat distribution – Loss of subcutaneous adipose tissue, sometimes with 
apparent accumulation of fat in other regions of the body, raises the possibility of a 
lipodystrophic syndrome.

•Hepatomegaly and/or splenomegaly – Splenomegaly raises the possibility of 
cirrhosis (with portal hypertension), while hepatosplenomegaly may be secondary to 
underlying storage disease or lysosomal acid lipase deficiency. 

●Signs suggesting end-stage liver disease (eg, jaundice, palmar erythema, 
edema, spider angiomata, or asterixis). End-stage liver disease has historically been 
rare in pediatric patients with MASLD.

●Elevated systolic and diastolic blood pressure, measured with an appropriately 
sized cuff. 



Routine laboratory testing

● Complete blood count with differential

● ALT, (AST), alkaline phosphatase, gamma-glutamyl transpeptidase (GGTP), 
total and direct bilirubin, albumin

● Evaluation for cardiometabolic risk factors (included in criteria required for 
diagnosis of MASLD
• Hemoglobin A1c and/or fasting glucose

• Fasting lipid panel (triglycerides, total cholesterol, high-density lipoprotein 
and low-density lipoprotein [LDL] cholesterol)
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Methods to assess fibrosis severity

• Vibration-controlled transient elastography (eg, FibroScan) – This point-of-care 
ultrasound technique shows some promise in noninvasively assessing the severity 
of hepatic steatosis and fibrosis .

• Ultrasound shear wave elastography – Ultrasound-based (eg, acoustic radiation 
force impulse) shear wave elastography correlates with significant fibrosis in 
pediatric patients with NAFLD, but this modality is limited by higher technical 
failure rates in patients with obesity

• Magnetic resonance elastography – This is a noninvasive approach to evaluate 
liver stiffness. It can detect advanced fibrosis, with overall accuracy of 89 to 90 
percent, negative predictive value of 95 to 96 percent, and positive predictive value 
of 29 to 30 percent

These tools may also be useful noninvasive measures to follow disease progression
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(vcte)Vibration controlled transient elastograghy

(pFIB-c)Pediatric fibrosis score –continuous

(fibro-pen)Fibrrosis in pediatric NAFLD
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Liver biopsy
we generally suggest a liver biopsy for patients with the following 
features:

1-Clinical features that are associated with more severe or progressive liver disease,  
such as ALT persistently >80 units/L or  splenomegaly, thrombocytopenia,  or 
increased liver stiffness by elastography, particularly in patients with prediabetes or 
diabetes or significant dyslipidemia.

2-Patients with severe obesity who are candidates for weight loss surgery but are 
undecided about whether to proceed. 

3-Patients with features that suggest an alternate or additional cause of the liver 
disease for which liver biopsy would be useful or essential to confirm the diagnosis 
(such as autoimmune hepatitis).
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Tests to exclude other liver diseases

• including 

• celiac disease, autoimmune hepatitis, hemochromatosis, viral 
hepatitis, and Wilson disease.

• Particularly in younger children (<5 years of age) or in those without 
overweight or obesity, there should be increased suspicion for causes 
other than MASLD, such as inborn errors of metabolism.
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Weight loss surgery or obesity-directed pharmacotherapy (eg, a glucagon-
like peptide 1 [GLP-1] receptor agonist) may be appropriate for selected 
adolescents with moderate or severe obesity, especially if liver biopsy 
shows evidence of advanced MASLD. 

Bariatic surgery may be considered for selected adolescents with:
BMI>35 Kg/m2.who have :
Non-cirrhotic MASLD
Absence of other serious comorbidities
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Thanks for
your attention
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