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Abstract
BACKGROUND
Non-alcoholic fatty liver disease (NAFLD)-related cirrhosis is mainly caused by NAFLD by causing inflammation which leads to fibrosis. The role of leptin in NAFLD-related cirrhosis has been rarely reported.

CASE SUMMARY
This study presents the case of a 65-year-old male patient who was referred to The First Affiliated Hospital of Guangxi University of Chinese Medicine, Guangxi, China, for diagnosis and treatment for liver cirrhosis. Initially, the cause of liver cirrhosis was unknown. After radiology, laboratory examination, pathological results and analysis of the patient’s signs and symptoms, the case was finally diagnosed with final NAFLD-related cirrhosis. Although this study reports a single case, the findings might expand the understanding of leptin’s role in NAFLD-related cirrhosis and might provide a basis for the clinical diagnostic criteria, pathological features and treatment of NAFLD-related cirrhosis.

CONCLUSION
Although the occurrence of marasmus NAFLD-related cirrhosis is rare, it needs to be distinguished from other liver diseases, including viral hepatitis, drug-induced liver disease, Wilson's disease and autoimmune liver disease. Aggressive treatment is needed to prevent the progression of NAFLD-related cirrhosis.
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Core Tip: The patients with marasmus might also develop non-alcoholic fatty liver disease cirrhosis and it needs to be distinguished from other liver diseases, including viral hepatitis and drug-induced liver disease. Early liver biopsy histopathology and the liver fibrosis scoring system are important methods for the diagnosis of liver cirrhosis in non-alcoholic fatty liver disease (NAFLD) patients. Aggressive treatment is needed to prevent the progression of NAFLD-related cirrhosis, thereby requiring immediate clinical attention.

INTRODUCTION
Non-alcoholic fatty liver disease (NAFLD) refers to intracellular fat deposition in the liver tissues caused by liver-damaging factors other than excessive alcohol consumption, intracellular fat accumulation without inflammation or fibrosis (simple hepatic steatosis), hepatic steatosis with necrotizing inflammation and non-alcoholic steatohepatitis (NASH)[1]. The occurrence of NAFLD is related to multiple factors such as insulin resistance, imbalance of intestinal flora, oxidative stress, inflammation and mitochondrial damage[2-4]. Around 20% of NASH patients might progress to cirrhosis[5]. The prevalence of NAFLD among adults in China is 29.88%[6]. Cryptogenic cirrhosis is the main cause of NAFLD[7]. Poor lifestyle and stress, mostly among individuals in developing countries, have gradually increased the incidence of NAFLD-related cirrhosis which is an extremely rare condition in China. This study reported the diagnosis and treatment of a patient with NAFLD-related cirrhosis to improve its clinical diagnosis and treatment.

CASE PRESENTATION
Chief complaints
A 65-year-old male was presented to Yongning Hospital of Traditional Chinese Medicine, Nanning, Guangxi Zhuang Autonomous Region, China, with liver cirrhosis for more than 1 mo.

History of present illness
The patient had diffuse liver disease for more than 1 mo which was identified by physical examination. He was treated in the Traditional Chinese Medicine Hospital of Yongning District, Nanning, Guangxi, China, in June 2020 and was diagnosed with liver cirrhosis. He was discharged after treatments for protecting the liver and lowering the related enzyme levels. Then, the patient was admitted to the First Affiliated Hospital of Guangxi University of Chinese Medicine, Guangxi, China, for further diagnosis and treatment. The patient’s symptoms at the time of admission to the hospital included mild fatigue, a good diet, poor sleep and two kilograms of weight loss in the past half a year. 

History of past illness
The patient’s history showed that he used to eat a lot and had lost weight since childhood. He had a history of chronic gastritis for 8 years as well as pulmonary tuberculosis and was a hepatitis B virus carrier. The recent out-of-hospital tests were negative for hepatitis B surface antigen (HBsAg) and hepatitis B viral DNA. Moreover, he had no history of hepatitis, alcohol or drug abuse. 

Personal and family history
The patient's medical history shows that he ate a lot from an early age and had lost weight.

Physical examination
The examination at the time of admission showed the following results: blood pressure 110/62 mmHg; height 165 cm; and weight 51.5 kg. The patient showed emaciation (Figure 1). The patient had a body mass index (BMI) of 18.92 kg/m2 and had no apparent heart and lung abnormalities. His abdomen was flat and no liver palm or spider nevus were seen. The liver and spleen were not palpated showing negative mobility. There was no edema in both the lower limbs. 

Laboratory examinations
Auxiliary examination showed the following results. Antinuclear antibody was positive. The indicator of liver fibrosis included hyaluronic acid 472.744 ng/mL; type IV collagen 144.548 ng; anti-hepatitis C virus antibody 0.1S; and hepatitis B e antigen (HBeAg) 19.36 g; anti-hepatitis C virus 0.15 g; white blood cell count 4.3 × 109; liver function: hepatitis B virus 5: HBsAg negative; anti-HBs negative; HBeAg negative; anti-HBe positive; and anti-HBc positive. There were no abnormalities in the renal function, electrolytes, blood lipids, blood coagulation, tumor, and human immunodeficiency virus antigen and antibody. Based on these symptoms and examination results, the patient was diagnosed with liver cirrhosis. Due to the normal results of the five items of hepatitis B virus and hepatitis C virus, liver cirrhosis caused by viral hepatitis was excluded. The transaminase level slightly increased with positive results for antinuclear antibodies. The possibility of autoimmune hepatitis was not ruled out and the diagnosis was further confirmed using liver biopsy. Pathological analysis (Figure 2) showed the hepatic lobules were damaged and had moderate bullous steatosis of hepatocytes with several punctate and focal necrotic foci. Five portal areas showed the infiltration of lymphocytes and individual neutrophils, no facial inflammation and high plasma cell infiltration, fibrous tissue hyperplasia with false lobule formation, cell tube hyperplasia, liver inflammation and no autoimmune hepatitis. Immunohistochemical analysis showed cytokeratin (CK) 8/18-positive epithelial cells, Hepat-positive hepatocytes, CK7-, CK19-, and cluster of differentiation (CD) 10-positive bile duct epithelial cells, CD34-positive endothelial cells, 1% Ki67-positive cells, while the immunostaining for HBsAg and HBcAg showed negative results. During hospitalization, the patient was treated with diammonium glycyrrhizinate enteric-coated capsules for liver protection and lowering the levels of related enzymes. The patient was discharged after showing improvement. After discharge, the patient was prescribed methylprednisolone tablets and examined regularly at the outpatient clinic. The transaminase index did not decrease significantly after immunosuppression, liver protection and enzyme lowering treatments; however, the transaminase level increased significantly (Table 1).
In order to further explore the underlying mechanism of high transaminase levels caused by liver cirrhosis, the patient was hospitalized again on September 10, 2020. The patient’s blood tests were performed, which showed IgA 2.81 g/L, IgG 12.89 g/L, IgM 0.18 g/L, and low-density lipoprotein 1.38 mmol/L. For the liver function, the alanine aminotransferase, aspartate aminotransferase, and total bile acid levels were 120 µmol/L, 58 µmol/L, and 26.9 µmol/L, respectively. The patient was negative for hepatitis A, C, and E viral antibodies. However, the patient was negative for HBsAg, HBs, and HBeAg and positive for HBe and HBc with positive antinuclear antibodies. Hepatitis B viral DNA was lower than the detectable value. The tests for 12 anti-ENA antibodies showed the following results: anti-SS-An antibody (+ +); anti-SS-B antibody (+ +); anti-histone antibody (+ +); and carcinoembryonic antigen 5.3 ng/mL. The glucose level was 5.01 mmol/L. The determination of glycosylated hemoglobin showed the following results: Average blood glucose 7.19 mmol/L; total glycosylated hemoglobin 6.96%; non-glycosylated hemoglobin pyridoxylated normal adult human hemoglobin 93.04%; glycosylated hemoglobin 1.16%; and glycosylated hemoglobin 5.80%. The blood routine tests, coagulation four items, plasma D-dimer determination, human immunodeficiency virus antigen-antibody mixture test, tumor 5 items, electrolyte, and renal function showed normal results. 

Imaging examinations
The salivary gland imaging showed that the secretion and excretion functions of the right parotid gland and bilateral submandibular gland were normal. The secretion function of the left parotid gland decreased slightly, although the excretion function was normal. Thyroid size and technetium uptake function were normal. Plain and enhanced nuclear magnetic resonance imaging (MRI) of the upper abdomen (Figure 3) showed an enlarged left lobe of the liver. The proportion of the liver lobes was asymmetrical. The T1 weighted imaging (T1WI) revealed diffuse nodules in the hepatic parenchyma, whereas patchy enhancement was observed in the liver. The portal vein phase and delayed phase showed similar results. The portal vein trunk and its branches displayed normal development. 

FURTHER DIAGNOSTIC WORK-UP
Hepatitis A, B, C and E viral infections were not detected during the two hospitalization periods. Accordingly, liver cirrhosis caused by viral hepatitis was ruled out. The patient showed repeatedly increased levels of transaminase for unknown reasons and the hormone treatment did not show good effects. Autoimmune liver disease was excluded from endocrinology consultation based on the anti-SS-An antibody (+ +), anti-SS-B antibody (+ +), and anti-histone antibody (+ +) results. The complement C3 and C4 Levels were 1.08 g/L and 0.31 g/L, respectively. The clonorchiasis antibody test was negative. The anti-neutrophil cytoplasmic antibody vasculitis test was negative. The ophthalmology examination ruled out hepatolenticular degeneration. Glucose and glycosylated hemoglobin indices were normal; therefore, the fats-accumulated hepatopathy caused by diabetes was excluded. For thyroid function, the T3 Level was 1.12 nmol, the LMagre T4 Level was 74.5 nmol, the pound LMag FT3 Level was 4.8 pmol, the pound LMag FT4 Level was 11.81 pmol, and the TSH level was 0.60 mIU shock L. The levels of five sex hormones (male) were as follows: LH 4.47 mIU/mL; FSH level 13.9 mIU/mL; testosterone level 6.6 ng/mL; prolactin level 184 mIU/mL; and E2 Level 36.1 pg/mL; therefore, metabolic lesions were excluded and hormone treatment was stopped. After discharging the patient from the hospital to the outpatient clinic, the repeated elevation of transaminase was performed (Table 1). Liver biopsy specimens were sent to Beijing China-Japan Friendship Hospital, Beijing, China, for testing. The pathological analysis showed that there were 19 small and medium-sized portal areas with enlarged inflammation in the section (Figure 4). The neighboring portal areas were often close to and connected with most of the fibrous septum of different widths, separating most of the liver parenchyma, while some of them showed nodules (Figure 4, reticulation + Masson). The mild to moderate infiltration of mixed inflammatory cells, dominated by mononuclear cells in the interstitium of the portal area and necrotic zone (in which plasma cells were rare) and small bile ducts, were also observed. Most of the hepatocytes in the separated liver parenchyma showed vesicular steatosis, mainly distributed in about 60% of the portal area and around the necrotic zone. During this period, most of the hepatocytes swelled like balloons, while a few contained Mallory bodies (Figure 4, hematoxylin and eosin staining), which were accompanied by extensive peri-sinus fibrosis. In addition, a small number of small necrotic foci were scattered [NAFLD-activity score (NAS) = 2 + 1 + 2 = 5]. Based on the pathological analysis of liver functions, the patient was diagnosed with NASH fibrosis stage 4. The clinical diagnosis was NAFLD-related early liver cirrhosis. 

FINAL DIAGNOSIS
Due to the patient’s weight loss combined with the signs and symptoms as well as auxiliary examination, the patient was finally diagnosed with NAFLD-related cirrhosis (leptin type).

TREATMENT
The patient was hospitalized again after confirming the diagnosis and discharged after treatment. The patient was prescribed to avoid a high-fat diet and overeating and increase outdoor exercise. The patient was treated with an oral compound Yiganling capsule, diammonium glycyrrhizinate enteric capsule for liver protection and lowering the levels of related enzymes, self-made Zhuanggan Zhuyu pill and Yuzhuozhixiao pills. 

OUTCOME AND FOLLOW-UP
The patient was treated with diammonium glycyrrhizinate intestinal capsule, self-made Zhuanggan Zhuyu pills and Yuzhuo Zhixiao pills. The patient was regularly followed-up in the outpatient clinic and showed no discomfort at the time of this study.

DISCUSSION
NAFLD is the main cause of liver cirrhosis. The risk factors for developing liver cirrhosis in NAFLD patients included metabolic factors (diabetes, hyperlipidemia, obesity and hypertension), NASH, gene polymorphisms, and older age[8-10]. The clinical manifestations of cirrhosis caused by NAFLD were similar to those found in cirrhosis caused by other factors. Hence, NAFLD-related cirrhosis was hard to diagnose. The increase in NAFLD and emaciated NAFLD in developing countries has increased with stressful lifestyles. Studies reported that the pathogenesis of emaciated NAFLD patients was closely related to the levels of hormones related to fat mobilization, such as insulin or TSH, and visceral fat deposition was more common in obese patients[11]. Therefore, the presence and severity of fatty liver could be assessed by measuring the abdominal circumference and BMI. The patient in the current case study was emaciated (Figure 1). His BMI was 18.92 kg/m2, and diffuse liver lesions were observed in the physical examination in 2020. There was a continuous increase in the levels of transaminase; therefore, a liver biopsy was performed to rule out the possibility of autoimmune hepatitis. Hormone therapy could not alleviate the condition and the transaminase levels continuously increased. Following repeated examinations, Wilson's disease, immune liver disease, fatty liver disease caused by diabetes and metabolic lesions were excluded. The liver biopsy was finally conducted for further pathological examination which showed the characteristics of NASH. The sign and symptoms combined with the exclusion of multiple possibilities and two pathological examination features, the patient was finally diagnosed with leptin type NAFLD-related cirrhosis. Based on the patient's diagnosis and treatment, this study suggested that NAFLD might not increase the risk of obesity. The clinical manifestations were not obvious and there might be a single abnormal index, such as transaminase, which could be ignored.

CONCLUSION
Early liver biopsy histopathology and the liver fibrosis scoring system are important methods for the diagnosis of liver cirrhosis in NAFLD patients. Its treatment involves a low-sugar and low-fat diet, weight loss, abstaining from alcohol consumption, controlling other cirrhosis-related factors, proper exercise and controlling liver fibrosis (drugs). The prognosis of NAFLD-related liver cirrhosis is poor. Marasmus NAFLD cirrhosis has gradually been focused on. In future studies, the application of artificial intelligence might speed up the studies to identify the risk factors of emaciated NAFLD, and provide further specific treatment to patients with early intervention to hinder the progress of emaciated NAFLD.
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Figure 1 Body size.
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Figure 2 Liver puncture tissue and immunohistochemical staining results. A: Periodic acid-Schiff; B: D-periodic acid-Schiff; C: Reticulation; D: Masson.
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Figure 3 Plain scan and enhanced magnetic resonance imaging images of upper abdomen. A: Positive phase; B: Reverse phase; C: Fat suppression on T2 weighted imaging; D: T1 weighted imaging.
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Figure 4 Liver puncture tissue and immunohistochemical staining results. A total of 19 small and medium-sized portal areas with inflammation were observed in the tissue section. Most of the hepatocytes in the separated liver parenchyma showed vesicular steatosis, mainly distributed in about 60% of the portal area and around the necrotic zone, which were accompanied by extensive perisinusoidal fibrosis. A: Reticulation + Masson; B: Hematoxylin and eosin staining.

Table 1 Liver function in inpatients and outpatients (2020-2021)
	Liver function

	TBIL in µmol/L
	IBIL in µmol/L
	DBIL in µmol/L
	ALT in U/L
	AST in U/L
	ALP in U/L
	GGT in U/L
	TBA in µmol/L

	2020.07.08
	10.9
	5.8
	5.1
	72
	86
	153
	373
	5.3

	2020.07.16
	10.2
	5.3
	4.9
	136
	116
	141
	339
	3.9

	2020.07.25
	13.6
	5.9
	7.7
	129
	78
	144
	433
	6.9

	2020.08.04
	12.7
	5.0 
	7.7
	238
	115
	148
	737
	10.9

	2020.09.11
	8.2
	3.6
	4.6
	120
	58
	128
	383
	26.9

	2020.09.16
	6.8
	3.0 
	3.8
	76
	32
	95
	216
	12.6

	2020.09.25
	7.1
	3.1
	4.0 
	29
	30
	111
	176
	22.4

	2020.12.12
	14.9
	6.8
	8.1
	58
	75
	109
	140
	8.8

	2021.05.05
	6.0 
	2.8
	3.2
	40
	59
	193
	276
	10.9


ALP: Alkaline phosphatase; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; DBIL: Direct bilirubin; GGT: Y-Glutamyltransferase; IBIL: Indirect bilirubin; TBA: Total bile acid; TBIL: Total bilirubin.
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