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Abstract: With the continuous development of living standards, obese children are increasing day by day,
and obesity is one of the risk factors of nonalcoholic fatty liver disease in children. Children with NAFLD
have a higher risk of end-stage liver disease and a higher mortality rate. At present, the disease has
become an increasingly serious public health problem, and it has a great impact on the health and
prognosis of children in adulthood. Moreover, the pathogenesis of nonalcoholic fatty liver in children is
still in an unclear stage. Traditional Chinese medicine has unique advantages in treating this disease.
Treating fatty liver with the thinking mode of syndrome differentiation and treatment may provide a new
way for the treatment of nonalcoholic fatty liver in children.
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1. The concept and prevalence of children's NAFLD

Non-alcoholic fatty liver disease in children refers to chronic fatty degeneration of the liver in children
and adolescents under the age of 18, which involves more than 5% of liver cells, and is a clinical
syndrome characterized by chronic fatty accumulation in the liver caused by exclusive drinking and other
definite pathogenic factors. It is a metabolic stress liver injury closely related to genetic susceptibility
and insulin resistance!'l. Its disease spectrum includes nonalcoholic simple fatty liver (NAFL),
nonalcoholic steatohepatitis (NASH) and their related liver fibrosis and cirrhosis?!. With the development
of social economy and the improvement of living standards, people's diet structure has also undergone
major changes. So far, metabolic fatty liver disease is one of the most commonly diagnosed liver diseases
in the world, which not only occurs in adults, but also increases in children and adolescents.[**. In fact,
according to a recent meta-analysis, the prevalence of children in the general population is
8%0°! According to research statistics, NAFLD has affected about 3% ~ 10% of children around the
world!®- The prevalence of NAFLD in American children is about 3% ~ 11%!"\. The prevalence rate of
children in Asia is about 6.3%, NAFLD that of children in China is about 3.4%[®]. Obesity is considered
as one of the main risk factors of NAFLD in children, and the prevalence rate of NAFLD in obese
children may be as high as 70%-80%"!. An autopsy study found that 9.6% of American teenagers aged
2-19 had NAFLD, and it increased to 38% among obese people!'’. In recent years, with the prevalence
of obesity and metabolic syndrome in young people, the high incidence of NAFLD in children has
gradually become a hot spot of public and clinical concern!'l. In addition, various studies also show that
children with NAFLD have a higher risk of end-stage liver disease and a higher mortality ratel'?l. A 20-
year follow-up survey of 66 children found that 2 cases (3.03%) with fatty liver underwent liver
transplantation, and 30.8% of the children underwent liver biopsy again. Compared with the expected
survival of the general population of the same age, the risk of death or liver transplantation of children
with NAFLD was 13.8 times higher than that of the general population of the same age and gender, and
the life span of children with fatty liver was significantly shorter than that of children without fatty
liver"3]. In another 15-year-old study, 59 children and adolescents with NAFLD (younger than 25 years
old) were compared with 36 ordinary people. The absolute risk of mortality of NAFLD patients was
7.7%. Compared with the control group, the mortality of simple steatosis increased by 5.26 times and
NASH increased by 11.51 times!'#), Therefore, compared with adult fatty liver, children's fatty liver
develops into steatohepatitis and liver fibrosis much faster than adults, and the risk of end-stage liver
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disease is higher, and the mortality rate is also high. Therefore, it is more significant for the prevention
and treatment of nonalcoholic fatty liver in children, and it is also an urgent social problem to be solved
at present.

1.1 Diagnostic criteria for NAFLD in children

According to the expert consensus on the new definition of metabolism-related fatty liver disease
(MAFLD) issued by the international expert group in early 2020, the definition and diagnostic criteria of
MAFLD were put forward: excluding excessive drinking and other clear pathogenic factors, liver biopsy
histology or imaging or even blood biomarker examination suggested the existence of fatty liver, and
meeting one of the following three conditions at the same time: overweight/obesity, type 2 diabetes
mellitus and metabolic dysfunction!'>l. Liver histological examination (liver biopsy) is the most reliable
means to diagnose and differentiate NAFLD in children at present, which can accurately judge the degree
of fat storage, inflammation and fibrosis in liver tissue. However, due to the complexity, difficulty and
trauma of this method, it is greatly limited in practical clinical application.

2. Current treatment of NAFLD in children
2.1 Diet and lifestyle changes

The primary treatment is to intervene the lifestyle, reduce the intake of high-calorie food, increase
the amount of exercise, and achieve the expected effect of losing weight. This lifestyle change may have
a positive impact on serum transaminase levels and various metabolic parameters (such as insulin
resistance, fasting blood glucose and blood lipids)'®l.

2.2 Drug treatment of children's NAFLD progress

2.2.1 Metformin

Metformin is an oral insulin sensitizer, which can inhibit the production of glucose in liver and
increase the intake of glucose in muscle. A study shows that taking metformin can improve the
transaminase level, liver fat content and insulin sensitivity of patients, and has a significant effect on
improving the quality of lifel'”). In another study on children's NAFLD, it was shown that metformin had
no obvious effect on reducing alanine aminotransferase level and liver histology, but it could improve
insulin resistance (IR)!'3). At present, in the domestic treatment guidelines, it is suggested that children
with NAFLD complicated with diabetes can use metformin. Its contraindication is that it cannot be used
in patients with hepatic and renal insufficiency.

2.2.2 Vitamin e

According to the current research, oxidative stress is considered to play an important role in the
occurrence and development of NAFLD!" As a recognized antioxidant, vitamin E has been widely used
in the research of treating NAFLD. Studies have shown that?*Vitamin E can reduce the ALT level of
patients by inhibiting lipid peroxidation and subsequent oxidative stress. Liu Shenshen and others??''It is
found that vitamin E can significantly improve the ALT level in children with NAFLD. Generally
speaking, vitamin E can improve the ALT level of children with NAFLD, but as an auxiliary drug in
clinic, a large number of clinical data need to be verified.

2.2.3 Vitamin d

The low level of vitamin D in the body is related to obesity and NAFLD™?!. In a study, compared
with the control group, NAFLD subjects are 26% more likely to lack vitamin D levels, and vitamin D
deficiency is considered to accelerate liver fibrosis and further promote the occurrence of NASH™31. Jiang
Xue et al®It is considered that the content of VD in obese children with NAFLD is generally insufficient,
and the degree of VD deficiency is positively correlated with the abnormal blood lipid metabolism and
the severity of insulin resistance in children. Appropriate VD supplementation can improve the VD level
in obese children with NAFLD, and correspondingly improve the liver function, lipid metabolism
disorder, insulin resistance and liver steatosis.

2.2.4 Probiotics

Studies have shown that intestinal flora plays an important role in the pathogenesis and progress of
NAFLD. In recent years, its therapeutic application in NAFLD has been widely concerned by changing
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the composition of intestinal flora, regulating immunity and intestinal-hepatic circulation. In healthy
children, the intestinal flora is mostly Bifidobacterium, while in NAFLD and obese children, it is mostly
Lactobacillus!?*, Many studies have shown that probiotics can effectively reduce liver enzymes, reduce
waist circumference and improve the levels of total cholesterol, LDL and triglyceride in children with
NAFLDP%7, Therefore, probiotics have broad prospects for the treatment of NAFLD.

3. TCM research progress in children's NAFLD

At present, there is little research on children's metabolic fatty liver, which can be studied by referring
to adult NAFLD and combining with children's physical factors. Fatty liver is a disease of excessive
accumulation of liver fat and dysfunction of liver function and metabolism caused by many pathogenic
factors. There is no name of NAFLD in Chinese medicine, and the theory of expansion of the spirit axis
says: "The liver is swollen, and the hypochondrium is full and the pain leads to less abdomen." According
to the classic Chinese medical classics, characteristics and clinical manifestations, it can be classified
into diseases such as liver addiction, accumulation, hypochondriac pain, liver stagnation and phlegm
turbidity. NAFLD is located in the liver, but it is closely related to the spleen and stomach. In the Theory
of Blood Syndrome, "The nature of wood is mainly related to dispersing qi. Eating in the stomach
depends on the wood gas of the liver to relieve it, while the water valley is the essence. "It shows that the
liver is closely related to the spleen, and the digestion and absorption of food and drink by the spleen and
stomach cannot be separated from the liver's catharsis function, and the rise and fall of qi activity of the
spleen and stomach depends on the liver. Wan Mizhai, a famous physician in Ming Dynasty, combined
Qian Yi's theory of syndrome differentiation of five zang-organs on his own clinical exploration, and put
forward the physical characteristics of children: "There is excess of liver in five zang-organs, deficiency
of spleen and deficiency of kidney, the theory that heart heat is fire and liver is the same, and jiao lung
is hard to heal after being injured". This requires us to pay more attention to protecting stomach qi in the
treatment of fatty liver in children.

3.1 Treatment of NAFLD in Children with Traditional Chinese Medicine

Traditional Chinese medicine (TCM) has obvious advantages and curative effects in preventing and
treating children's metabolic diseases. A study showed that TCM can effectively reduce alanine
aminotransferase (ALT) and improve liver steatosis, with a certain curative effect and few side effects(?®.
However, according to the investigation and study, at present, the vast majority of treatments are western
medicine combined with traditional Chinese medicine, which cannot clearly highlight the characteristics
and advantages of traditional Chinese medicine in treating this disease, and further retrieval of relevant
clinical research at home and abroad on the treatment of children's NAFLD with traditional Chinese
medicine is also in a blank stage.

Chief physician Cui Xiang studied the treatment theories and experiences of many famous traditional
Chinese medicine practitioners. Through continuous summary and further innovative summary in
clinical practice, he proposed that the onset of NAFLD lies in the liver, and its origin lies in the spleen.
The pathogenesis of NAFLD is "spleen deficiency, disturbed gasification, and fatigue in dispersing
essence". Based on the treatment principle of "invigorating the spleen to promote yang, reducing turbidity
and reducing fat", the prescription of invigorating the spleen to eliminate turbidity and eliminate fat was
made according to the pathogenesis and the idea of treatment from the spleen?®). Dialectical addition and
subtraction of this prescription has a good effect on improving adult NAFLD liver dysfunction and
regulating blood lipid. Based on the treatment of more than 10,000 cases in the past three years, it is
found that this prescription has remarkable effects of "protecting liver, resisting inflammation and
lowering enzymes", "improving metabolic disorders" (blood sugar, blood lipid, uric acid, etc.), "reversing
liver pathological changes" (fatty lesions, liver fibrosis/early cirrhosis) and reducing weight3% ,

Compared with adults, the etiology of children's NAFLD is relatively simple, and children's
physiological characteristics, such as "the body is not full, the viscera function is fragile, and the spleen
is often insufficient", coupled with improper diet and a preference for fat and sweetness, should start with
the spleen, strengthen the spleen and replenish qi, and eliminate turbidity and reduce blood fat. Cui Xiang,
the chief physician, used pure Chinese medicine to follow up more than 60 children with NAFLD for 3
months. After treatment, most of the children's liver enzymes decreased to normal, and fatty liver was
reversed under CT. Therefore, this prescription is more suitable from the idea of treating according to the
cause. Coupled with the high degree of self-discipline of children and the careful cooperation of parents,
the effect is outstanding in a short period of time, reaching the recovery standard in 12 weeks. Starting
from the overall concept, traditional Chinese medicine has a good curative effect in the treatment of
metabolic fatty liver disease, which is not only manifested in protecting liver, lowering enzymes,
regulating sugar and lipid disorders, lowering blood uric acid level, but also showing outstanding curative
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effect in improving liver steatosis, which deserves further study!*!l.

To sum up, the incidence of nonalcoholic fatty liver in children is getting higher and higher, which
has great harm to children and adults. Unfortunately, there is a lack of a safe and effective drug at present,
and there is even less experience in clinical research and medication of children's MAFLD in traditional
Chinese medicine. Chief physician Cui Xiang has achieved good results by using the self-made recipe of
Jianpi Huazhuo Xiaozhi in a large number of clinical practices in the early stage, laying a foundation for
the treatment of children's MAFLD in the future.
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