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خلاصه

کبد چرب و چاقی

موازاتبه.استراههممتابولیکسندرموهیپرتانسیونلیپیدمی،دیسدیابت،چاقی،بااغلبواستگیتیسرتاسردرکبدیبیماریشایعترینچربکبد

ازمستعدافراددرزمانگذشتباواستیافتهنیزافزایش(NAFLD)غیرالکلیچربکبدبیماریشیوعبزرگسالان،وکودکاندرچاقیشیوعافزایش

.شودمیتریگراستئاتوتیککبددرالتهابمحیطیعواملتاثیرباوژنتیکینظر

وپیشرفتهبروزفیسمتبهاستممکنوباشدمیاستئاتوهپاتیتتاکبدسادهاستئاتوزازآنطیفواستفاکتوریالمولتیچربکبدبیماریپاتوژنز

.کندپیشرفتسیروزحتی

رمانداساس.شودمیگذاشتهچربکبدعللسایرگذاشتنکنارباوکبدبیوپسیوتصویربرداریآزمایشگاهی،تستهایباNAFLDتشخیص

NAFLDباشدمیاستفیزیکیفعالیتافزایشوغذاییرژیماصلاحبرایمداخلاتیشاملکهزندگیسبکتعدیل.

بااهایغذشده،فراوریکمترغلاتپیچیده،کربوهیدراتهایانتخابباوایتغذیههرماساسبروغذاییرژیمباغیرالکلیچربکبدبیماریدرمان

بروزمواردردکهحالیدر.شوداستفادهنیزپروبیوتیکهاوپرهویتامینها،ازاستممکنواستسبزیجاتوپرپروتئینپایین،گلایسمیایندکس

برایداروییهیچحاضرحالدر.میشودتوصیهبالغیندرpioglitazoneمانندفارماکولوژیکمداخلاتفیبروزو(NASH)غیرالکلیاستئاتوهپاتیت

.دارندقراربالینیهایکارآزماییتحتمختلفیداروهایولیاستنشدهتاییدکودکاندرNAFLDدرمان

رشتهتخصصیهایتیمچرب،کبدبیماریبالایشیوعوپیچیدگیبهتوجهبا.دهدمیرخنیزهابچهدرحتیسیروزسمتبهاستئاتوهپاتیتپیشرفت

.باشندداشتهمشارکتآندرماندربایدعمومیبهداشتمتخصصانهمراهبهمختلفهای
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Definitions
● Metabolic dysfunction-associated steatotic liver disease

(MASLD; previously termed nonalcoholic fatty liver disease

[NAFLD]) refers to liver steatosis (>5 percent hepatic steatosis)

in patients with at least one metabolic risk factor (eg,

overweight/obesity/visceral adiposity, dysglycemia/diabetes

mellitus, dyslipidemia, hypertension).

● No other causes of steatotic liver disease.

● MASLD may progress to cirrhosis and is likely an important

cause of cryptogenic cirrhosis.
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Metabolic dysfunction-
associated steatotic liver 

disease (MASLD)



Definitions
● Metabolic dysfunction-associated steatohepatitis (MASH; previously termed

nonalcoholic steatohepatitis [NASH]).

● Patients with MASH have MASLD PLUS histologic evidence of inflammation

and hepatocellular injury, such as ballooning of hepatocytes, with or without

“fibrosis.

● In children, a liver biopsy is required to make a definitive diagnosis of MASH

because there are no validated, reliable noninvasive biomarkers.
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Metabolic dysfunction-
associated steatohepatitis 

liver disease (MASH)



Definitions
● MASH with fibrosis or cirrhosis – Patients with MASH cirrhosis

have cirrhosis with current or previous histologic evidence of

MASH or history of MASLD.

● Metabolic dysfunction- and alcohol-associated liver disease

(MetALD) Patients with liver steatosis, at least one metabolic risk

factor, and a history of moderate (but not heavy) alcohol use.
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MASH with fibrosis
or cirrhosis





Note
● Because MASLD was defined in 2023, Until pediatric studies 

are available to determine the concordance between MASLD 

and NAFLD, we will maintain NAFLD.

● Concordance between NAFLD and MASLD diagnosis in 

children has not yet been evaluated. 

● A European consortium of adults with NAFLD demonstrated 

a high concordance (98 percent) between MASLD and NAFLD 

diagnoses.
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Epidemiology
● Nonalcoholic fatty liver disease (NAFLD) is a 

multifactorial disease that has become the most 

common chronic disease of the liver in children and 

adults worldwide. 

● Over the last decades, the prevalence of NAFLD has 

more than doubled.



Epidemiology
• The estimated population prevalence of NAFLD was most often based 

on indirect evidence of a steatotic liver (imaging or elevations in 

serum aminotransferase levels in at-risk subjects). 

• In contrast, MASLD is defined by either radiologic or biopsy evidence 

of steatosis in children with metabolic risk factors. 

• No pediatric prevalence data using MASLD diagnostic criteria exist 

yet. 
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Epidemiology
● A modest male predominance (in studies that used biochemistry, 

not in studies using ultrasound.) 

● Clinical practice guidelines recommend that screening begin 

around age 9 to 10 years. 

● However, case reports describe steatosis developing earlier, and 

cirrhosis developing as early as eight years.
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Epidemiology
• Estimates of NAFLD or MASLD prevalence may vary by method of 

ascertainment, as well as the population studied (ie, referral, 

community, ethnic group): 

• Histology

• Aminotransferase elevations

• Ultrasound
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Histology
● In an autopsy study the prevalence of steatotic liver disease was 9.6

percent overall and 38 percent in children with obesity.

● Histologic steatohepatitis was seen in 23 percent of the subjects

with steatotic liver, or 3 percent of the population overall.

● The prevalence of steatotic liver disease was strongly associated

with race/ethnicity, independent of obesity.
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Histology
● Hispanic youth had a fivefold more than Black youth, after

adjustment for body mass index. White youth had intermediate

levels of risk.

● Because this study used histologic measures of steatotic liver

disease in an unselected population, it is the best representation of

the prevalence of steatotic liver disease among children and

adolescents in the United States.
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Key numbers with Histology

38%
Of obese children/ 

adolescents are steatotic

9.6%
Of general papulation have 

fatty liver

23%
Of steatotic obese children 

have steatohapatitis



Aminotransferase elevations

● Historically, serum aminotransferase elevations were used as an indirect

estimate of the prevalence of NAFLD in a population but had limited

sensitivity and specificity for detection of steatosis.

● Typically, the prevalence of hepatic steatosis is underestimated using

aminotransferase elevations, but this depends in part on the alanine

aminotransferase (ALT) threshold employed in the study.

● In another large population-based study, 11 percent of all children had ALT

above similar thresholds.
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Aminotransferase elevations

● In a large population-based study in the United States (National Health and

Nutrition Examination Survey 2011 to 2018), 16 percent of adolescents had

elevated ALT (>22 units/L for females and >26 units/L for males) presumed to

be NAFLD, rising to 39 percent of those with obesity.

● A meta-analysis estimated the prevalence of NAFLD by abnormal ALT (using

various thresholds) to be 7 percent in the general population (9 studies) and

13.7 percent in children with obesity (14 studies).
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Key numbers with High ALT

13.5%
Of obese children/ 

adolescents are steatotic

7%
Of general papulation have 

fatty liver



Ultrasound
● Ultrasound has poor sensitivity and specificity for the detection

of hepatic steatosis.

● In a meta-analysis, the prevalence of hepatic steatosis was 7.6

percent in the general population (10 studies) and 41.3 percent in

children with obesity (34 studies)
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Key numbers with Ultraasound

41.3%
Of obese children/ 

adolescents are steatotic

7.6%
Of general papulation have 

fatty liver



Pathophysiology
• It is now clear that not all NAFLD is created 

equal.

• The interaction of genetic and epigenetic 

factors, enteric microbiota, diet, prepartal

maternal influences and growth.







• Patients with suspected MASLD typically have no 

symptoms of liver disease. 
o Common Symptoms:

▪ Fatigue.
▪ Discomfort or pain in the upper right abdomen.

• Their symptoms, usually are secondary to 

complications of obesity. 

Clinical Presentation
(History)



Clinical Presentation
(complications of obesity)

• Knee/groin pain due to slipped capital femoral 

epiphysis

• Intermittent right upper quadrant abdominal pain 

secondary to gallstones

• Regurgitation due to gastroesophageal reflux disease,

• Headaches secondary to increased intracranial 

pressure





Risk factors
● NAFLD was strongly associated with obesity in all age groups. 

● By definition, MASLD is also closely associated with elements of 

metabolic syndrome (abdominal fat distribution, insulin resistance, 

diabetes, dyslipidemia, and hypertension]). 

● NAFLD was also associated with polycystic ovary syndrome and 

obstructive sleep apnea (OSA), independent of the degree of obesity.

● Therefore, children with suspected or established MASLD should be 

evaluated for these comorbidities.
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Risk factors
● Hepatic steatosis may occur in individuals without obesity, often 

accompanied by insulin resistance and dyslipidemia, in association with 
genetic disorders such as lipodystrophy syndromes. 

● Other risk factors for NAFLD include 
maternal obesity during gestation, 
panhypopituitarism, 
sarcopenia or lower muscle mass
Several single-nucleotide polymorphisms (among lean children)

Hispanic ethnicity (maybe due to higher concentration of a genetic risk 
factor (predominantly PNPLA3 variants)
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Routine laboratory testing
● Complete blood count (CBC) with differential 

● ALT, aspartate aminotransferase (AST), alkaline phosphatase (ALP), 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 (FBS) 

● Fasting lipid panel (triglycerides (TG), total cholesterol (Chol), high-density 

lipoprotein (HDL) and low-density lipoprotein [LDL] cholesterol)



Testing for additional comorbid conditions



















Screening and evaluation for metabolic dysfunction-associated steatotic liver disease in children





Management
● Weight loss focused approaches

○ Diet and exercise

○ Surgery

○ Medications that target Wt loss and metabolic improvement



Diet and exercise
• Lifestyle modification, with emphasis on dietary 

changes

• Avoidance of sugar-sweetened beverages

• Family-based and patient-centered approaches

• More intensive interventions

• Physical activity



ALT >45–50 twice, at least 1 month apart

Initial Follow-up

•       Exclude other causes for chronic hepatitis

•       Imaging to rule out anatomic abnormality and confirm steatosis (ultrasound most commonly)

•       If overweight or obese,

•       evaluate for comorbid obstructive sleep apnea, insulin resistance, type 2 diabetes mellitus,

hypertension, dyslipidemia, polycystic ovary syndrome

•       set weight management goals and refer to dietician or multidisciplinary program as available

•       continue weight management with frequent visits (every 3 months at maximum)

•       schedule clinical liver biopsy if persistently elevated liver enzymes for more than

3–6 months depending on progress with weight management

•       continue weight management

•       continue every 3 month visits if

actively trying to improve BMI

•       annual visits when sustained BMI

improvement and normal enzymes or

continued annual follow-up by

referring MD

•       High-dose vitamin E and intensify weight management

Consider bariatric surgery if BMI >35 and progressive severe

NASH, type 2 diabetes, significant sleep apnea

•       continue vitamin E and intensified lifestyle treatment

•       re-biopsy in 2 years to reassess histological change

•       consider new medications as available or bariatric surgery

if BMI >35 and progressive fibrotic NASH

Improved or normalized enzymes

Improving BMI, weight status

Persistently high enzymes or other suspected

cause requiring biopsy confirmation

NASH present

Clinical Diagnostic and Staging Liver Biopsy

Intensify Treatment

Close Follow-up Every 3 Months

Long-term Follow-up

Non-NASH NAFLD

NAFLD Management Algorithm



ALT >45–50 twice, at least 1 month apart Initial Follow-up

• Exclude other causes for chronic hepatitis

• Imaging to rule out anatomic abnormality and confirm steatosis (ultrasound most commonly)

• If overweight or obese,

• evaluate for comorbid obstructive sleep apnea, insulin resistance, type 2 diabetes mellitus,

hypertension, dyslipidemia, polycystic ovary syndrome

• set weight management goals and refer to dietician or multidisciplinary program as available

NAFLD Management Algorithm
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Initial Follow-up

➢ Continue weight management with frequent visits (every 3 months at maximum)

➢ Schedule clinical liver biopsy if persistently elevated liver enzymes for more than

3–6 months depending on progress with weight management 
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NAFLD Management Algorithm



Improved or normalized enzymes, 

improving BMI, weight status

Non-NASH NAFLD
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NAFLD Management Algorithm



Persistently high enzymes or other suspected cause 
requiring biopsy confirmation

Clinical Diagnostic and Staging Liver 
Biopsy

Non-NASH NAFLD NASH present

54

NAFLD Management Algorithm



Non-NASH NAFLD

Long-term Follow-up
➢continue weight management

➢continue every 3 month visits if actively trying to 

improve BMI

➢annual visits when sustained BMI

➢ improvement and normal enzymes or continued 

annual follow-up by referring MD
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NAFLD Management Algorithm



NASH present

➢ Intensify Treatment

➢ High-dose vitamin E and intensify weight management

➢ Consider bariatric surgery if BMI >35 and progressive severe 

NASH, type 2 diabetes, significant sleep apnea
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NAFLD Management Algorithm



➢ Close Follow-up Every 3 Months

➢ continue vitamin E and intensified lifestyle treatment

➢ re-biopsy in 2 years to reassess histological change

➢ consider new medications as available or bariatric 
surgery if BMI >35 and progressive fibrotic NASH

NASH present57

NAFLD Management Algorithm



Surgery

• Consider surgical intervention in adolescents, between 10 and 19 years old, 

with a BMI of ≥35 kg/m2 only in presence of severe comorbidity, such as T2D, 

OSAS, benign intracranial hypertension, or nonalcoholic steatohepatitis. 

• They also indicate adolescents with a BMI of ≥40 kg/m2 and less severe 

comorbidities as potential candidates. 

1



Surgery
• Evaluation by a multidisciplinary team

• The patient and his/her family ability and motivation to adhere to 

recommended treatments pre- and post-operatively

• Vertical sleeve gastrectomy is the first choice technique (relatively 

technical simplicity, low complication profile, and high efficacy in losing 

weight and reducing MetS comorbidities) 

• Use of intragastric balloon device

• Endoscopic-assisted placement of a percutaneous gastrostomy device 

(AspireAssist) approved by FDA in adults, but data in adolescents are not 

available yet 
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Medications that target weight loss 
and metabolic improvement

● Medications that target weight loss are increasingly available and 

may have indirect benefits on MASLD. 

● These include glucagon-like peptide 1 receptor (GLP-1) agonists (also 

approved for use in adolescents with type 2 diabetes) and 

phentermine-topirimate, which have not been studied as specific 

treatments for NAFLD or MASLD in youth but have shown benefit in 

studies in adults with NAFLD.



FDA approved anti-obesity medications

• Currently, five anti-obesity drugs have been approved 

by US FDA for long-term use. 

• The weight lowering potential of these five anti-

obesity drugs appears to be in following descending 

orders: phentermine/topiramate > liraglutide 3.0 mg > 

naltrexone/bupropion > lorcaserin = orlistat.
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 BMIنمودار تاثیر داروها بر پرسنتایل 



 BMIنمودار تاثیر داروها بر 



نمودار تاثیر داروها بر وزن



نمودار تاثیر داروها بر قند خون



Pharmacotherapy

• No medications are recommended for routine treatment of 

MASLD in children. 

• Several pharmacologic approaches have been investigated 

in children with NAFLD including vitamin E, metformin, 

cysteamine bitartrate, and losartan. 

• In clinical trials, none of these have shown a convincing 

advantage over lifestyle intervention alone
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Thanks!

Do you have any questions?
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