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Nonalcoholic fatty liver disease in children and adolescents

Hae Sang Lee, MD, PhD

Department of Pediatrics, Ajou University Hospital, Ajou University School of Medicine, Suwon, Korea

Key message

- With the increase in childhood obesity, nonalcoholic fatty liver
disease (NAFLD) has become a concern in recent years.

-NAFLD is strongly associated with insulin resistance.

- Lifestyle modifications are the mainstay treatment for NAFLD.

Nonalcoholic fatty liver disease (NAFLD) is a concerning
health condition that has increased in children and adole-
scents in recent years. NAFLD is defined as the presence of
fat accumulation in more than 5% of hepatocytes without
other causes that leads to inflammation and liver damage
such as advanced fibrosis and cirrhosis.? With the increase
in childhood obesity, NAFLD has become a significant
health concern, affecting approximately 10% of all children
and up to 35% of obese children.>® In a recent study by Song
et al.9, the prevalence of NAFLD among Korean children
and adolescents has increased from 8.17% in 2009 to 12.05%
in 2018. The clinical spectrum of NAFLD in children ranges
from simple fatty liver (steatosis) to nonalcoholic steato-
hepatitis (NASH), which involves inflammation and liver
cell injury. If left untreated, NASH can progress to fibrosis,
cirrhosis, and even liver failure.

The exact mechanisms underlying NAFLD development
in children are not yet fully understood. It is believed that
a combination of genetic, environmental, and lifestyle fac-
tors contributes to its pathogenesis. Risk factors include
excessive caloric intake, sedentary behavior, unhealthy die-
tary habits, and certain genetic predispositions. NAFLD is
strongly associated with central obesity and other meta-
bolic comorbidities, including hypercholesterolemia, meta-
bolic syndrome, and type 2 diabetes mellitus, with insulin
resistance being the main pathogenic link between these
conditions.? Therefore, the association between NAFLD
and insulin resistance may be bidirectional. Insulin resis-
tance can directly influence liver metabolism and con-
tribute to NAFLD development. Insulin resistance leads
to increased lipolysis in adipose tissue, resulting in the

elevated release of free fatty acids (FFAs) into the blood-
stream. These FFA are then taken up by the liver and
contribute to fat accumulation within hepatocytes, leading
to steatosis. Insulin resistance also affects the liver's ability
to regulate glucose production. Insulin normally suppresses
hepatic glucose production. However, this suppression is
impaired in the presence of insulin resistance, leading to
increased gluconeogenesis in the liver. Elevated glucose pro-
duction further contributes to the metabolic dysregulation
observed in NAFLD. In contrast, the accumulation of fat
in the liver can worsen insulin resistance. Increased levels
of intrahepatic triglycerides and other lipid metabolites
can interfere with insulin signaling pathways within hepa-
tocytes, leading to impaired insulin action and further pro-
moting insulin resistance.>®

Many noninvasive methods, such as imaging studies or
the pediatric NAFLD fibrosis index, have been proposed
to date; however, liver biopsy remains the gold standard
for diagnosing NAFLD despite high cost and difficulty.
Liver biopsy enables the determination of disease severity,
assessment of potential complications, and exclusion of
other pathogeneses of the liver, such as Wilson disease.

The current recommendations for the management of
NAFLD in children and adolescents primarily focus on
weight reduction through lifestyle modifications (Table 1).
Promoting a healthy, balanced diet with reduced caloric
and sugar intake, increased physical activity, and weight
management are key strategies. Dietary interventions and
exercise act synergistically to reduce liver fat and improve
hepatic insulin sensitivity.” The pharmacological manage-
ment of NAFLD in children and adolescents is an area of
ongoing research, and no specific medication has been ap-
proved to date. The proposed pharmacological management
of NAFLD aims to reduce weight and treat dyslipidemia,
hyperuricemia, and type 2 diabetes mellitus. In addition,
dietary supplementation with vitamins E and D, poly-
unsaturated fatty acids, and probiotics has shown potential
benefits of reducing liver inflammation and improving liver
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Table 1. Management of nonalcoholic fatty liver disease in
children and adolescents

Modality Comments

Lifestyle changes

Diet intervention
Increase physical activity

Vitamins Eand D
Probiotics
Polyunsaturated fatty acids

1. Obesity (>12 years old)
Orlistat
Glucagon-like peptide 1 agonist

2. Treatment of associated comorbidities
Dyslipidemia
Type 2 diabetes mellitus
Hyperuricemia

Diet supplementation

Pharmacological treatment
targets

enzyme levels in pediatric patients with NAFLD and NASH.
However, its long-term safety and efficacy in children and
adolescents remain to be evaluated.®? Metformin, an in-
sulin-sensitizing agent, is not recommended for the treat
ment of NAFLD alone, although it is an important anti-
diabetic agent for controlling hyperglycemia.

In conclusion, NAFLD has emerged as a significant
health concern in children and adolescents and is closely
associated with the obesity epidemic. A timely diagnosis,
comprehensive evaluation, and early intervention are es-
sential to the management of NAFLD and prevention of
its long-term complications. Additionally, obesity preven-
tion plays a vital role in addressing the NAFLD epidemic
among children and adolescents. Public health initiatives,
educational programs, and policy changes are required to
promote healthy eating habits, physical activity, and overall
wellness from an early age.

See the article "Nonalcoholic fatty liver disease and
insulin resistance in children" at https://doi.org/10.3345/
cep.2022.01312.

Footnotes

Conflicts of interest: No potential conflict of interest rele-
vant to this article was reported.

Funding: This study received no specific grant from any
funding agency in the public, commercial, or not-for-profit

sectors.

ORCID:

Hae Sang Lee ' https://orcid.org/0000-0002-9684-4042

References

1. Scapaticci S, D’Adamo E, Mohn A, Chiarelli F, Giannini C.
Non-alcoholic fatty liver disease in obese youth with insulin
resistance and type 2 diabetes. Front Endocrinol (Lausanne)
2021;12:639548.

2. Anderson EL, Howe LD, Jones HE, Higgins JP, Lawlor DA,
Fraser A. The prevalence of non-alcoholic fatty liver disease
in children and adolescents: a systematic review and meta-
analysis. PLoS One 2015;10:e0140908.

3. Kim MS, Kim JH. Cardiometabolic risk factors and metabolic
syndrome based on severity of obesity in Korean children and
adolescents: data from the Korea National Health and Nutrition
Examination Survey 2007—2018. Ann Pediatr Endocrinol Metab
2022;27:289-99.

4. Song K, Kim HS, Chae HW. Nonalcoholic fatty liver disease and
insulin resistance in children. Clin Exp Pediatr 2023 Jan 9. doi:
10.3345/cep.2022.01312. [Epub].

5. Zhao X, An X, Yang C, Sun W, Ji H, Lian F. The crucial role and
mechanism of insulin resistance in metabolic disease. Front
Endocrinol (Lausanne) 2023;14:1149239.

6. Yoo SE, Lee JH, Lee JW, Park HS, Lee HA, Kim HS. Increasing
prevalence of fasting hyperglycemia in adolescents aged 10-
18 years and its relationship with metabolic indicators: the
Korea National Health and Nutrition Examination Study
(KNHANES), 2007-2018. Ann Pediatr Endocrinol Metab 2022;
27:60-8.

7. Clemente MG, Mandato C, Poeta M, Vajro P. Pediatric non-
alcoholic fatty liver disease: Recent solutions, unresolved
issues, and future research directions. World J Gastroenterol
2016;22:8078-93.

8. Theodoridis X, Kalopitas G, Vadarlis A, Bakaloudi DR,
Gkiourtzis N, Dionysopoulos G, et al. Comparative efficacy of
different treatment modalities in the management of pediatric
non-alcoholic fatty liver disease: a systematic review and
network meta-analysis. Pharmacol Ther 2022;240:108294.

9. Yu YM, So SKC, Khallouq BB. The effect of metformin on
vitamin B12 level in pediatric patients. Ann Pediatr Endocrinol
Metab 2022;27:223-8.

How to cite this article: Lee HS, Nonalcoholic fatty
liver disease in children and adolescents. Clin Exp Pediatr
2024;67:90-1.

91 LeeHs. Pediatric NAFLD

www.e-cep.org


http://www.e-cep.org
https://doi.org/10.3345/cep.2022.01312
https://doi.org/10.3345/cep.2022.01312

