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1 | INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is an acquired metabolic

stress-induced liver disease associated closely with genetic sus-

ceptibility and insulin resistance (IR), the spectrum of the disease

includes non-alcoholic fatty liver (NAFL), non-alcoholic steatohe-

patitis (NASH) and related liver cirrhosis, and hepatocellular carci-

noma (HCC).1,2 NAFLD not only causes liver disease-related

morbidity and mortality, but is also closely associated with a high

incidence of metabolic syndrome (MetS), type 2 diabetes mellitus

(T2DM), atherosclerotic cardiovascular disease, and even extrahe-

patic malignancy. Due to the increasing prevalences of obesity and

MetS, NAFLD now ranks the leading cause of chronic liver disease

and abnormal liver function tests in “healthy” population in China.

Furthermore, its prevalence is increasing in hepatitis B virus

(HBV)-infected patients as well.3–5 NAFLD with and without

chronic hepatitis B (CHB) thus becomes a serious health concern in

China.

In order to standardize the diagnosis, management, screening and

follow-up of NAFLD patients, the Chinese National Consensus Work-

shop on NAFLD had organized concerned experts and established the

first guidelines on NAFLD in 2006, which was updated in 2010.6 With

reference to the latest global advances in NAFLD,7–10 the National

Workshop on Fatty Liver and Alcoholic Liver Disease, Chinese Society

of Hepatology, Chinese Medical Association in conjunction with the

Fatty Liver Disease Expert Committee, Chinese Medical Doctor Asso-

ciation again revised the guidelines.

The recommendations in the updated guidelines are intended to

aid the physicians in the diagnosis, management, screening and

follow-up of NAFLD patients; however, they are not mandatory

standards and cannot cover or resolve all issues related to NAFLD in

clinical setting. When facing a specific patient, clinicians should be

able to make reasonable diagnostic and therapeutic strategies based

on a full understanding of the best clinical evidence, available medi-

cal resources, a comprehensive consideration of patient's specific

condition and wishes, and in accordance with their own knowledge

and experiences. As the research work on NAFLD advances rapidly,

the guidelines should be updated and improved continually based on

the progresses of the discipline and clinical requirements in the near

future. Using the Grading of Recommendations Assessment, Devel-

opment and Evaluation (GRADE) system, the evidences to support

the guidelines are stratified into three categories as A, B and C, and

the recommendations are grouped into two grades as 1 and 2

(Table 1).11
The guidelines have been published in Chinese on the Journal of Practical Hepa-
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2 | TERMINOLOGY

Terminology and work definitions of NAFLD and MetS in the

guidelines are listed in Tables 2 and 3.7–10,12,13

3 | EPIDEMIOLOGY AND SCREENING

Nowadays, NAFLD is recognized as one of the most common chronic

liver diseases worldwide. The global prevalence of NALFD is 6.3%–

45% (median 25.2%, 95% confidence interval [CI] 22.1%–28.7%) in

the general population, among which NASH accounts for 10%–30%;

its prevalence is the highest in the Middle East and South America,

and the lowest in Africa.14 The prevalence of NAFLD in most Asian

countries, including China, remains above 25%.14 According to the

epidemiological surveys from Shanghai and Beijing, China, the preva-

lence of NAFLD diagnosed by ultrasound in general adults

increased from 15% to over 31% during a 10-year period; in adults

aged <50–55 years the prevalence of NAFLD is higher in men than in

women, while in those aged over 50–55 years the prevalence in

women increases rapidly and is even higher than that in men.4,8,14,15

Based on a survey conducted at a local manufactory in Shanghai, the

detectable rate of NAFLD among health screening workers with ele-

vation of serum alanine aminotransferase (ALT) level raised from 26%

to above 50% from 1995 to 2001. Currently, NAFLD is the main

cause for “healthy” population with elevated serum levels of ALT and

gamma-glutamyl peptidase (GGT).15 A recent Hong Kong study

showed that the accumulative incidence of NAFLD in adults was

13.5% during the 3–5-year follow-up, but less patients had severe

hepatic steatosis or advanced liver fibrosis.16 The Ningbo (Zhejiang

Province) study demonstrated that the prevalence and annual inci-

dence of NAFLD among non-obese adults were 7.3% and 1.8%,

respectively.17 In addition, the percentages of NASH and liver cirrho-

sis in 152 patients with liver biopsy-proven NAFLD were 41.4% and

2%, respectively.18 Similarly, in another liver biopsy-proven study with

101 patients, the presences of NASH and liver cirrhosis were 54%

and 3%, respectively.19

It is well-known that NAFLD is associated with MetS and T2DM.

The prevalence of NAFLD parallels the epidemic of obesity, T2DM

TABLE 1 Evidence quality and grades of strength of

recommendation of the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system11

Grades Symbol Details

Evidence

High quality A Further research is less likely to change
the confidence in the estimated effect.

Moderate
quality

B Further research is likely to have an
important impact on the confidence
in the estimated effect.

Low quality C Further research is most likely to have
an important impact on the
confidence in the estimated effect
and may change the estimated effect.

Recommendation

Strong 1 The final recommendation is based on
the quality of evidence, patient's
prognosis and treatment costs.

Weak 2 The final recommendation is based on
evidence with mixed values,
uncertainties and higher costs.

TABLE 2 Terminology and working definitions in non-alcoholic fatty

liver disease (NAFLD)7–10

Terminology Working definitions

NAFLD A spectrum of histopathology- or
imaging-proven hepatic fat accumulation,
including NAFL, NASH, and associated liver
cirrhosis. No history of alcohol
overconsumption (<210 g per week in men
and <140 g per week in women during the
past 12 months). No long-term history of
taking steatogenic medications,
i.e., amiodarone, methotrexate, tamoxifen and
glucocorticoids. Exclusion of the diseases that
can lead to fatty liver such as genotype 3 HCV
infection, Wilson's disease, autoimmune
hepatitis, total parenteral nutrition,
hypo-β-lipoproteinemia, congenital
lipodystrophy, and celiac disease.

NAFL An early form of NAFLD, defined as significant
hepatic steatosis involving ≥5% of the
hepatocytes, without evidence of
hepatocellular injury and liver fibrosis. NAFL
can be diagnosed either by imaging or
histopathology.

NASH A progressive form of NAFLD, defined as
hepatic steatosis involving ≥5% of the
hepatocytes, lobular inflammation, and
hepatocyte ballooning, without or with liver
fibrosis. Liver biopsy remains the gold
standard for the diagnosis of NASH and
staging of fibrosis. Early NASH, advanced
NASH and NASH cirrhosis are defined as
F0-F1, F2-F3 and F4, respectively.

NAFLD-associated
cirrhosis

A form of liver cirrhosis related to NASH in patients
with metabolic syndrome, or cryptogenic
cirrhosis associated with obesity, type
2 diabetes mellitus, metabolic syndrome, etc.

HCV, hepatitis C virus; NAFL, non-alcoholic fatty liver; NASH,
non-alcoholic steatohepatitis.

TABLE 3 Terminology and working definition of metabolic

syndrome (MetS)

Terminology Working definitions

MetS Diagnosis of MetS should meet three and more
of the following metabolic risk factors:
abdominal obesity, arterial hypertension,
hypertriglyceridemia, low HDL-C, and
hyperglycemia. These are risk factors for
both cardiovascular diseases and liver
diseases.

Abdominal obesity Waist circumference >90 cm in men and
>85 cm in women

Arterial
hypertension

Arterial blood pressure ≥130/85 mmHg or on
antihypertensive therapy

Hypertriglyceridemia Fasting serum triglycerides ≥1.7 mmol/L or on
lipid-lowering medications

HDL-C Fasting serum HDL-C <1.0 mmol/L in men and
<1.3 mmol/L in women

Hyperglycemia Fasting blood glucose ≥5.6 mmol/L or
≥7.8 mmol/L at 2 hours postprandial, or with
a history of type 2 diabetes mellitus

HDL-C, high-density lipoprotein cholesterol.
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and MetS in China. Currently, the prevalences of overall obesity,

abdominal obesity and T2DM in China reach 7.5%, 12.3% and 11.6%,

respectively.3,4 The prevalences of NAFLD among patients with obe-

sity, hyperlipidemia and T2DM have been reported to be 60%–90%,

27%–92% and 28%–70%, respectively.14,20 Therefore, many NAFLD

patients have co-existing obesity (51.3%, 95% CI 41.4%–61.2%),

hyperlipidemia (69.2%, 95% CI 49.9%–83.5%), arterial hypertension

(39.3%, 95% CI 33.2%–45.9%), T2DM (22.5%, 95% CI 17.9%–27.9%),

and MetS (42.5%, 95% CI 30.1%–56.1%).14

Major risk factors for NAFLD include obesity-related high-calorie

dietary rich in saturated fat and fructose, and sedentary lifestyles.

Increased waist circumference and IR have a more significant correla-

tion with NAFLD than increased subcutaneous fat deposit and high

body mass index (BMI). By using the World Health Organization

(WHO) 2000 Western Pacific diagnostic criteria for overweight and

obesity, more than 10% NAFLD occur in patients with BMI of

<23 kg/m2 (“lean” NAFLD). “Lean” NAFLD patients often have a his-

tory of recent weight gain or increasing in waist circumference. Up to

one-third of the NAFLD patients with normal BMI meet the criteria of

MetS. NAFLD alone has a better value in predicting MetS than BMI

(overall obesity) and waist circumference (abdominal obesity).3,4 Sar-

copenia is an independent risk factor for NAFLD in both “lean” and

obese patients.4 The genetic susceptible genes of NAFLD in Chinese

Han population were similar to other ethic populations, as reported in

the previous literatures. PNPLA3 I148M and TM6SF2 E167K variations

are closely related to the prevalence and severity of NAFLD. This

group of NAFLD patients may not have characteristics of IR and

MetS.4,21 Other independent risk factors for the occurrence and

development of NAFLD include hyeruricemia, hyperhemoglobinemia,

hypothyroidism, hypopituitarism, sleep apnea syndrome and polycys-

tic ovary syndrome.22–25

Recommendations

1. Since NAFLD is the leading cause for elevated serum liver

enzymes in healthy population, patients with elevated serum ALT

and GGT levels should thus be screened for NAFLD. (A1)

2. In patients with obesity, hypertriglyceridemia, T2DM and MetS,

serum liver enzyme tests and abdominal ultrasound should be per-

formed to screen for NAFLD. (A1)

3. Since unhealthy lifestyle plays a significant role in the develop-

ment of NAFLD, patients suspected for NAFLD should be investi-

gated for their dietary and exercise habits. (A1)

4 | NATURE HISTORY AND FOLLOW-UP

NAFLD is a chronic liver disease with indolent onset and slow pro-

gression to cirrhosis. On average, NASH-related liver fibrosis advances

one stage during every 7–10 years.4,14 Significant liver fibrosis (F2–

F4) is an only independent prognostic factor for liver-related out-

comes in NAFLD patients. In a recent meta-analysis investigating

1495 NAFLD patients with 17 452 patient-year of follow-up, the all-

cause mortality, especially liver disease-related mortality, were high in

patients presenting significant fibrosis or advanced fibrosis (F3, F4).26

The incidence of liver cirrhosis is only 0.6%–3% after 10–20-year

follow-up in NAFL patients. However, that in NASH patients is 15%–

25% after 10–15-year follow-up.4,15 NAFLD patients with MetS

and/or persistent elevated serum ALT levels often have a high proba-

bility of liver biopsy-proven NASH. On average, about 40.8% (95% CI

34.7%–47.1%) NASH patients developed progressive liver fibrosis,

with fibrosis advancing about 0.09% (95% CI 0.06%–0.12%) stage

annually.15 NAFLD-associated liver cirrhosis and HCC occur more

often in patients aged over 65 years with MetS and T2DM. Compar-

ing to obese NAFLD patients, those with BMI <25 kg/m2 have less

severe liver inflammation and fibrosis.27,28 In a study from Hong Kong

SAR, China on 307 liver biopsy-proven NAFLD patients and with a

median follow-up of 49 months, mortality and mobility occurred only

among the obese patients, including six deaths, two with HCC, and

one with acute-on-chronic liver failure (ACLF).27 NASH patients with

fibrosis and co-existing arterial hypertension are at a high risk of

developing liver disease progression. Patients with NAFLD-related cir-

rhosis often have a long compensatory phase. However, mortality in

cirrhotic patients increases when they develop decompensation or

HCC. NAFLD with and without cirrhosis are closely related to HCC.

The incidence of HCC in NAFLD patients is 0.29‰–0.66‰. NAFLD

patients with cryptogenic cirrhosis, MetS, T2DM and PNPLA3

rs738409 C>G are at a high risk of developing HCC.4,8 Patients with

NASH-related cirrhosis have increased risk of developing HCC, they

should thus be on routine HCC surveillance. Although up to 30%–50%

of HCC occurs in non-cirrhotic NASH patients, the overall risk of devel-

oping HCC in these patients is relatively low, HCC surveillance is not

recommended for non-cirrhotic patients with NAFL or NASH.4,9,10

In the general population, NAFLD diagnosed by either elevated

serum levels of ALT and GGT or ultrasound increases the incidences

of MetS and T2DM. After being followed up for 5–10 years, the risks

for developing T2DM, MetS and cardiovascular disease in NAFLD

patients are 1.86-fold (95% CI 1.76–1.95), 3.22-fold (95% CI

3.05–3.41) and 1.64-fold (95% CI 1.26–2.13), respectively.29–31 Com-

paring to the controls, the all-cause mortality is significantly high in

NAFLD patients, mostly due to cardiovascular disease, extrahepatic

malignancy and liver decompensation. After careful grouping of MetS

and eliminating other cardiovascular risk factors, the incidence of cor-

onary heart disease still increases significantly in NAFLD patients after

liver transplantation. Therefore, coronary heart disease is an important

prognostic factor in liver transplant recipients.32

Though NAFLD is highly related to increased incidences of ath-

erosclerotic coronary cardiovascular and cerebrovascular diseases,

concurrent fatty liver may not have a prognostic effect in these

patients.33,34 Comparing to female controls, female NAFLD patients

have high incidence of coronary heart disease and stroke at earlier

age. The liver disease-related mortality rates of NAFLD and NASH

patients were 0.77‰ (95% CI 0.33‰–1.77‰) and 11.77‰ (95% CI

7.10‰–19.53‰), and the all-cause mortality rates were 15.44‰

(95% CI 11.72‰–20.34‰) and 25.56‰ (95% CI 6.29‰–103.80‰),

respectively.14 Furthermore, NAFLD patients, especially those with

NASH, have been found to be associated with high incidences of oste-

oporosis, chronic kidney disease, colorectal carcinoma, breast cancer

FAN ET AL. 165
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and some other chronic diseases.35–37 In “lean” NAFLD, especially

NASH, patients with high homeostasis model assessment-IR (HOMA-

IR) also have a high risk of metabolic and cardiovascular diseases and

progressive liver disease.4,8,15

Recommendations

4. Because obesity, arterial hypertension, T2DM and MetS are

related to the poor prognosis in NAFLD patients, these patients

should be monitored for the complications of metabolic, cardio-

vascular and liver diseases (B1). Regular follow-up is also recom-

mended in “lean” NAFLD patients with concurrent IR and/or

abdominal obesity (B2).

5. NAFLD is a well-known concomitant of T2DM. Therefore,

NAFLD patients should be tested regularly for fasting blood glu-

cose, glycated hemoglobin (HbA1c), or even oral glucose toler-

ance test (OGTT) to screen for possible T2DM. (A1)

6. Since NAFLD patients have high cardiovascular and cerebrovas-

cular disease-related mortality, NAFLD patients should be regu-

larly assessed for the risk of cardiovascular and cerebrovascular

diseases. (A1)

7. NASH patients with cirrhosis should be screened for esophageal-

gastric varices and hepatocellular carcinoma (B1). There is no suf-

ficient evidence to support the screening of colorectal and breast

cancers in NAFLD patients (C1).

5 | DIAGNOSIS AND EVALUATION

The diagnosis of NAFLD requires the presence of significant hepatic

steatosis confirmed by imaging or histological examination, in the

absence of other causes for fatty liver diseases, especially excluding

overconsumption of alcohol. Since NAFLD patients are often asymp-

tomatic, most suspected NAFLD patients only have incidental ele-

vated serum ALT and GGT levels or imaging-confirmed diffuse fatty

liver. Suspected NFALD patients need to be evaluated for the degree

of hepatic steatosis with and without inflammation, fibrosis, as well as

the risk of concurrent metabolic and cardiovascular diseases, and

other likely causes that may lead to chronic liver diseases.38

5.1 | Definition of NAFLD

NAFLD refers to a form of fatty liver disorder that is usually attributed

to over-nutrition and its complications, particularly in genetically pre-

disposed individuals. The clinical–pathological spectrum of NAFLD

includes NAFL, NASH, NASH-related cirrhosis and HCC. For strict

definition of NAFLD, significant alcohol consumption (≥210 g/week

in men and ≥140 g/week in women) and other causes of hepatic fat

accumulation must be excluded. Therefore, in patients with histopath-

ologic features and/or imaging of NAFLD, the following conditions

should be excluded, i.e. alcoholic liver disease (ALD), genotype 3 hepa-

titis C virus (HCV) infection, autoimmune hepatitis, Wilson's disease,

long-term use of steatogenic medications (i.e. tamoxifen, amiodarone,

valproate, methotrexate, glucocorticoids, etc.), total parental nutrition,

inflammatory bowel disease, celiac disease, Cushing's syndrome,

hypo-β-lipoproteinemia, lipodystrophy-induced diabetes, and Mauriac

syndrome.38 Similarly, other likely cause-induced liver injury need to

be excluded carefully before the diagnosis of NAFLD-related abnor-

mal liver enzymes and cryptogenic liver cirrhosis. In clinical practice,

patients with other causes-related liver diseases such as chronic

hepatitis B can have co-existing IR and MetS, which result in concur-

rent NAFLD. Comparing to the health controls, NAFLD patients are

more susceptible to develop drug-induced liver injury (DILI) and

superimposed other likely cause-induced ACLF. In patients co-existing

with other chronic liver diseases, obesity, T2DM, MetS and related

fatty liver might further deteriorate liver injury, and increase risk for

liver cirrhosis and HCC.

Recommendations

8. If a patient is suspected of having NAFLD/NASH, it is necessary

to exclude other causes for fatty liver disease, including alcohol

overconsumption, genotype 3 HCV infection, Wilson's disease,

autoimmune hepatitis and steatogenic medications (A1). Patients

with NAFLD/NASH should also be evaluated for concurrent

chronic hepatitis B (B1).

9. The combination of NAFLD with chronic viral hepatitis or DILI

often result in severe liver damage, and the effect of metabolic

risk factors on the development of hepatic steatosis and liver

injury should be evaluated objectively. (B1)

10. Pathology- and/or imaging-proven NAFLD patients should be

tested for liver biochemistries as well as screened for MetS-

related disorders. Additionally, physicians should take into

account the patient's alcohol consumption, and evaluate the

combined effect of mild drinking and metabolic risk in the devel-

opment of fatty liver disease. (A1)

5.2 | Diagnosis of hepatic steatosis

Significant hepatic steatosis by histology and/or fatty liver by imaging

is an important feature of NAFLD. Steatosis and its grade may predict

the severity of histological features (e.g., hepatocyte ballooning and

steatohepatitis) as well as the risks of MetS and T2DM in NAFLD

patients. Conventional B-type ultrasound is currently the most com-

monly used imaging modality for the diagnosis of fatty liver disease

based on the findings of liver anterior echogenicity (“bright liver”), far-

field echo attenuation and unclear intrahepatic duct structure. In addi-

tion to identify diffuse, localized or non-homogenous fatty liver, the

routine upper abdominal ultrasound can provide general information

on liver, gallbladder, biliary ducts, pancreas, spleen and kidneys. How-

ever, ultrasound has low sensitivity for diagnosing mild steatosis and

lacks specificity, because “bright liver” could be observed in patients

with diffuse liver fibrosis and early cirrhosis as well.39 Using vibration

controlled transient elastography (VCTE) to obtain controlled attenua-

tion parameter (CAP) is a new promising tool for quantifying hepatic

fat accumulation. CAP can detect ≥5% hepatic stetaosis and is able to

distinguish accurately between mild and moderate-to-severe steato-

sis. However, compared to ultrasound, CAP sometimes overestimates

the degree of hepatic steatosis. The accuracy of CAP in diagnosing

hepatic steatosis decreases when BMI is over 30 kg/m2, with a

166 FAN ET AL.
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skin-to-liver capsule distance of >25 mm, and the interquartile range

(IQR) of CAP >40 dB/m.19,39–41 The diagnostic cut-off values for CAP

in differing different degrees of steatosis and documenting the

dynamic fatty changes in the liver remain unclear. Additionally, the

diagnostic values of computed tomography (CT) and conventional

magnetic resonance imaging (MRI) in fatty liver are not superior to

that of ultrasound. CT and MRI are often used to confirm ultrasonic

finding of fatty liver with islands of normal liver, focal fatty changes

and space-occupying lesion.42 Magnetic resonance spectroscopy

(MRS) and MRI-based proton density fat fraction (MRI-PDFF) were

more accurate than CAP for detecting hepatic steatosis in patients

with biopsy-proven NAFLD.8–10 However, MRS and MRI-PDFF are

expensive and their applications are limited in clinical setting. Clinical

decision aids, such as fatty liver index or hepatic steatosis index based

on different calculation of BMI, waist circumference, serum levels of

triglycercide (TG) and GGT, can serve as an alternative to imaging

examinations in large-scale epidemiologic studies and under certain

clinical circumstances. However, the diagnostic values of these param-

eters vary by age and ethnicity.8–10

Recommendation

11. B-type ultrasound is the first choice for the imaging diagnosis of

hepatic steatosis in fatty liver (A1), which can also provide addi-

tional diagnostic information. CAP is a good alternative in asses-

sing steatosis quantitatively (B1).

5.3 | Diagnosis of steatohepatitis

NASH, a progressive form of NALFD, is a key stage from simple

hepatic steatosis to liver cirrhosis and HCC. NASH occurs in 10%–

30% of the NAFLD patients, and it is important to identify these

NASH patients clinically. Currently, all non-invasive imaging studies or

laboratory tests cannot accurately diagnose NASH. The presences of

MetS, persistent elevated serum ALT level, increased serum cytokera-

tin (CK)-18 fragment (M30 and M65) levels are only suggestive of

possible NASH in NAFLD patients.43 Serum ALT within normal range

may be observed in NAFLD patients with hepatic inflammatory injury,

while those with elevated ALT may not have NASH. Therefore, liver

biopsy remains the clinical gold standard for diagnosing NASH and

fibrosis in NAFLD patients, regardless of its invasiveness, high cost,

possible complications, sampling errors, and variable intra- and inter-

observer agreement.8–10 Biopsied liver tissues are evaluated micro-

scopically for hepatic steatosis, lobular inflammation, ballooning hepa-

tocytes and stage of fibrosis. The presence of hepatic steatosis with

lobular/portal inflammation and hepatocellular ballooning is the pre-

requisite for the diagnosis of NASH in patients with NAFLD. Specific

scoring systems are available to evaluate the severity of NASH and

fibrotic stages in NAFLD, including Steatosis Activity Fibrosis (SAF;

including hepatic steatosis, activity of both inflammation and hepato-

cyte ballooning, and fibrosis) score from the European Fatty Liver Inhi-

bition of Progression (FLIP) Consortium and the NAFLD Activity

Score (NAS [plus fibrotic stage]) from the American Nonalcoholic

Steatohepatitis Clinical Research Network (NASH CRN).8–10,12,13,44

The SAF was designed for both clinical diagnosis and clinical trials,

which is easy to be used to differentiate NAFL and NASH at different

fibrotic stages. The NAS only includes hepatic steatosis, inflammation

and ballooning hepatocytes, and stage of fibrosis is reported sepa-

rately, and NAS was primarily designed for the clinical trials of

NASH.12,13,44

Recommendations

12. The diagnosis of NASH requires histopathologic evidence on

liver biopsy (A1), and the presence of macrovesicular steatosis

with lobular inflammation and hepatocellular ballooning is the

prerequisite for its diagnosis. According to the SAF scoring sys-

tem, NAFLD can be categorized histologically into simple hepatic

steatosis, early NASH (F0, F1), fibrotic NASH (F2, F3) and NASH

cirrhosis (F4) (C2).

13. Liver biopsy should be considered in NAFLD patients with MetS,

persistently high serum aminotransferases, and/or high serum

levels of CK-18 fragments (M30 and M65), as they are at high

risk of having NASH. (A2)

5.4 | Assessment of liver fibrosis

The stage of liver fibrosis is the only prognostic factor, which can

accurately predict patient's liver-related morbidity and mortality in

NAFLD patients. In these patients, accurate staging of liver fibrosis

and cirrhosis in predicting clinical outcomes has better value than dis-

tinguishing NAFL from NASH. Many factors may affect the dynamic

changes in liver fibrosis in NAFLD patients. By using a combination of

different clinical parameters and serum biomarkers for fibrosis, several

predictive models have been established, which can roughly subdivide

NAFLD patients into those without and with significant fibrosis (≥F2)

and advanced liver fibrosis (F3, F4). Among these models, NAFLD

fibrosis score (NFS) might have the highest value in identifying NAFLD

patients with higher likelihood of having bridging fibrosis (F3) or cir-

rhosis (F4). However, these non-invasive liver fibrosis predictive

models do not meet the quality requirements for “Diagnostic Accu-

racy Reporting Standard.” Recently, elastographic modalities-based

biomarkers such as liver stiffness measurement (LSM) have signifi-

cantly improved the predictive ability of liver fibrosis. LSM based on

VCTE (FibroScan, Echosens, Paris, France) provides better predictive

value for detection and quantification of liver fibrosis than NFS, aspar-

tate aminotransferase-to-platelet ratio index (APRI), fibrosis-4 (FIB-4)

index and other non-invasive predictive models. It can be used to dif-

ferentiate NAFLD patients with no or mild fibrosis (F0, F1) from those

with advanced fibrosis (F3, F4). However, up to date, there has been

no acceptable threshold for the diagnosis of liver cirrhosis in

NAFLD.45 Obesity affects the performance of the FibroScan test; up

to 25% of the patients fail to obtain accurate LSM values by FibroScan

with M probe. Furthermore, clinicians should consider the etiology of

liver disorders while interpreting LSM thresholds to determine the

stage of fibrosis. Severe hepatic steatosis (CAP >310 dB/m), signifi-

cant liver inflammation (serum transaminases >5 × upper limit of

normal [ULN]), liver congestion or cholestasis will increase LSM values

and result in overestimation of fibrotic stage.45,46 Compared to VCTE,

real-time MRI-based elastography (MRE) has a similar positive
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predictive value (PPV) but higher negative predictive value (NPV) in

diagnosing NAFLD patients with cirrhosis.47 Liver biopsy should be

considered in NAFLD patients with high NFS or FIB-4 index, or in

those at high risks for advanced fibrosis and cirrhosis based on liver

stiffness measured by VCTE or MRE. However, MRE is not available

in routine clinical practice. In contrast to the abovementioned non-

invasive biomarkers, liver biopsy for histopathologic assessment pro-

vides accurate stage of liver fibrosis. By using NAS CRN (NAS plus

fibrotic stage) or SAF staging system, histopathologic assessment will

provide information on the location and amount of fibrosis, and pres-

ence or absence of liver cirrhosis.8–10,12,13,44 Additionally, liver biopsy

can confirm the type of cirrhosis (NASH-related, steatotic or NAFLD-

related cryptogenic cirrhosis).

Recommendations

14. Serum biomarkers and related scoring system, as well as liver

stiffness by elastographic modalities, should be used to exclude

NAFLD patients with advanced liver fibrosis (A2) and monitor

the progression of liver fibrosis (C2). However, these non-

invasive diagnostic methods, even used in combination, still have

low accuracy in diagnosing septa fibrosis and cirrhosis. Liver

biopsy for histopathologic assessment is recommended for

NAFLD patients at a high risk of advanced fibrosis (B2).

15. Liver biopsy is recommended when non-invasive methods are

not able to determine whether patients have steatohepatitis or

the potential causes of abnormal liver enzymes (B1). Before con-

sidering NAFLD as the cause for cryptogenic cirrhosis, liver dis-

orders attributed to other likely causes should be carefully

excluded (C2).

5.5 | Assessment of metabolic and cardiovascular
risk factors

The relationship between NAFLD and metabolic and cardiovascular

risk factors and their complications are quite close.1–4 Metabolic dis-

order is not only related to high-incident T2DM and cardiovascular

diseases, but also directly involved in the occurrence and develop-

ment of NAFLD and NASH. Patients suspicious for NAFLD should be

assessed thoroughly for their changes in anthropometric indexes and

blood biochemical indexes including serum lipid profiles. The modified

International Diabetes Federation criteria of MetS can be used to

diagnose obesity and MetS in Chinese.48 Since NAFLD patients,

regardless of NAFL or NASH, are at high risks for cardvascular events

and mortality, aggressive assessment of risk factors related to cardvas-

cular diseases should thus be considered in all patients with NAFLD.

In addition, NAFLD patients should also test their serum fasting glu-

cose and HbA1c regularly. When needed, these patients should also

have a standard OGTT of 75 g glucose to screen for impaired glucose

tolerance and T2DM.8,48 Except for polymorphism PNPLA3 I148M-

associated NAFLD, IR is the most common feature in both NAFLD

and NASH patients. HOMA-IR index can be used to evaluate IR in the

general population, as calculated using the following formula: (fasting

plasma glucose [FPG; mmol/L] × fasting serum insulin [FINS;

mIU/L])/22.5. In healthy adults, the HOMA-IR index is around

1. In NAFLD patients without glucose regulatory impairment or diabe-

tes, HOMA-IR index can be used to evaluate insulin sensitivity. In

“lean” fatty liver patients with evidence of IR, the diagnosis of NAFLD

can be established even without metabolic risk factors. During the

follow-up period, decrease in HOMA-IR index might indicate the

improvement of metabolic disorders and the attenuation of liver injury

in patients with NAFLD. Body composition analysis helps identify

“lean” patients with occult obesity (increase in body fat mass and/or

its percentage of body weight) and sarcopenia.

Recommendation

16. Metabolic and cardiovascular risk factors should be evaluated in

all patients with NAFLD (A1). HOMA-IR is an alternative in asses-

sing IR in non-diabetic population (A1), which is helpful for diag-

nose NAFLD in “lean” patients without metabolic risk factors (B2).

6 | PRVENTION AND TREATMENT

NAFLD is the hepatic manifestation of obesity and MetS, and the

majority of NAFLD patients are at the stage of NAFL without liver

injury. Therefore, the primary goal for managing NAFLD is to improve

IR by reducing body fat mass, and to prevent and treat MetS, T2DM

as well as their associated complications, which could eventually

reduce disease burden and improve patient's quality of life and pro-

long life expectancy. The secondary goal is to prevent the progression

of hepatic steatosis to steatohepatitis and to avoid ACLF in NASH

through reducing fat accumulation in the liver and avoiding “second

hit”. In patients with NASH or steatotic fibrosis, the therapeutic aims

should also include the prevention of liver disease progression, and

treatment of liver cirrhosis, HCC, and other related complications.6,38

During the treatment and follow-up of NAFLD patients, it is

recommended to closely monitor changes in patient's lifestyle, body

weight, waist circumference and blood pressure. Serum biochemical

parameters including HbA1c should be tested every 3–6 months, and

upper abdominal ultrasound examination should be repeated every

6–12 months. Drug-related adverse reactions need to be monitored

as well and medications should be adjusted accordingly. The normali-

zation of serum transaminases and the disappearance of hepatic stea-

tosis on imaging examination do not always parallel the hepatic

histological attenuation of inflammation and fibrosis. The role of

dynamic observation of hepatic steatosis and fibrosis by VCTE, MRS

and/or MRE in evaluating the efficacy of NAFLD treatment and iden-

tifying new drugs remains unclear. Regular liver biopsy to assess the

severity of NASH and staging of fibrosis remains the only valuable

method. The primary end-point for treating NASH is to reduce both

the severity of steatohepatitis and stage of fibrosis, to achieving the

goal that at least there is no aggravation in steatohepatitis with reduc-

tion in liver fibrosis, or alleviation of NASH without aggravation of

liver fibrosis.9,10,38,49

6.1 | Lifestyle modification

Weight loss and the reduction of waist circumference are the most

important managements for the prevention and treatment of NAFLD
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and its coexisting metabolic and cardiovascular risk factors. For

NAFLD patients who are overweight, obese or with subtle gain of

weight and “occult obesity”, it is recommended to correct unhealthy

behaviors by introducing healthy diet and physical exercises.50 Daily

dietary calorie intake needs to be controlled and the recommended

reduction in daily calorie is 2092–4184 KJ (500–1000 kcal). Adjusting

major components of food, keeping balanced diet by taking adequate

amounts of fat and carbohydrate, limiting sugar-sweetened soft

drinks, bakeries, and refined foods, increasing whole-grain foods,

omega-3 fatty acids, and dietary fiber intake. NAFLD patients should

be encouraged to stay with three meals a day that are taking on time

and with regular amounts, especially to control strictly calorie intake

at dinner and avoid postprandial food intake.51,52 Patients should

avoid sedentary lifestyle and have regular physical exercise to increase

skeletal muscle mass and prevent sarcopenia. Depending on personal

interests, patients should have moderate aerobic exercise for

30 minutes per day, five times a week, or have intensive aerobic exer-

cise for 20 minutes per day, three times a week, and additional 8–10

sets of resistance training twice weekly.53 Within 1 year, weight loss

of 3%–5% of body weight in NAFLD patients can improve MetS and

reverse simple hepatic steatosis, that of 7%–10% can markedly reduce

serum levels of transaminases and improve NASH. However, liver

fibrosis can only be reversed when weight loss reaches at least 10%

and maintains for 1 year.54 Unfortunately, less than 10% of obese

patients can achieve a weight loss of 10% within 1 year of intensive

lifestyle modification. Therefore, multidisciplinary approaches, includ-

ing dietitians, and sports rehabilitation therapists, play a significant

role in motivating NAFLD patients for long-term lifestyle modification.

The implementation of ‘Health China 2030’ is expected to control the

prevalences of obese, T2DM and NAFLD in China.4

Recommendations

17. Patients with NAFLD should adapt their lifestyle by adhering to

healthy diet and increased physical activity (C2), and weight loss

of at least 5%–7% of body weight within 1 year may improve

serum biochemistry indexes and histopathological changes of

NAFLD (B1).

18. Dietary guidelines should consider restricting calorie intake (daily

reduction by 500–1000 kcal), adjusting dietary structure and

avoiding poor dietary behaviors (B1). Hypocaloric diet with or

without excise can result in weight loss and is likely to reduce

liver fat deposit (A1).

19. Moderate aerobic exercise and/or resistance training can reduce

liver fat content, patients can choose exercise types depending

on their interests according to the principle of long-term adher-

ence. (B2)

6.2 | Drug therapy for metabolic disorders

When patients with NAFLD fail to lose weight or control their meta-

bolic risk factors effectively after 3–6-month lifestyle intervention,

they are recommended to take one or multiple medications, according

to the relevant guidelines, for obese, arterial hypertension, T2DM,

dyslipidemia, and gout arthritis. Currently, there has been inadequate

evidence of these drugs for improvement in serum aminotransferases

and liver histology in Chinese patients with NAFLD and NASH. There-

fore, these drugs should not be used as specific treatment of NAFLD

or NASH. In adults, BMI ≥30 kg/m2, or BMI ≥27 kg/m2 combined

with arterial hypertension, T2DM and dyslipidemia, should consider

taking weight-loss medications such as orlistat to control body weight.

However, these patients need to be monitored closely for medication-

related adverse effects, and should avoid long-term use of these medi-

cations as well. Angiotensin II receptor antagonists are safe in treating

arterial hypertension in NAFLD and NASH patients. Although omega-

3 polyunsaturated fatty acids may be safe for managing hypertrigly-

ceridemia in NAFLD patients, it may not be effective for patients with

serum TG >5.6 mmol/L. Under this circumstance, fibrates should be

used with caution of liver toxicity to lower serum TG and to prevent

acute pancreatitis.55 Unless patients develop liver failure or decom-

pensated cirrhosis, statins are safe for both NAFLD and NASH

patients to lower serum low-density lipoprotein cholesterol (LDL-C)

levels in order to prevent cardiovascular events. Currently, no evi-

dence supports that statins can improve NASH and liver fibrosis.56

While using statins, patients may develop asymptomatic and isolated

elevation of serum ALT level, which usually returns to normal range

without dose reduction or drug withdrawn.56,57 Although metformin

does not have any effect on NASH, it can be used to improve IR,

lower blood glucose in T2DM, and assist weight loss. For NAFLD

patients with IR, metformin should be used to prevent and treat

T2DM. Human glucagon-like peptide 1 (GLP-1) analogue, liraglutide

has hypoglycemic effect with weight loss and IR improvement, liraglu-

tide is thus an ideal therapy for obese patients with T2DM.58 Pioglita-

zone might be effective in improving serum biochemistry and liver

histopathology in NASH patients. However, long-term efficacy and

safety of this drug in Chinese patients remain to be clarified. Pioglita-

zone is recommended to be used in NASH patients with T2DM.59

Recommendation

20. Angiotensin II receptor antagonists, omega-3 fatty acids, statins,

metformin, and pioglitazone are safe to control metabolic and

cardiovascular risk factors in patients with NAFLD and NASH,

except for patients with liver failure or decompensated cirrho-

sis. (C1)

6.3 | Bariatric surgery

Bariatric surgery, also known as metabolic surgery, can not only maxi-

mize the effect of weight loss and long-term maintenance of ideal

body weight, but also effectively treat MetS and T2DM. According to

the International Diabetes Federation guidelines, bariatric surgery

should be considered in T2DM patients with severe obesity

(BMI ≥40 kg/m2), and in T2DM patients with moderate obesity

(35 kg/m2 ≤ BMI ≤ 39.9 kg/m2) whose blood glucose level cannot be

controlled effectively by conservative treatment.60 Patients with mild

obesity (BMI 30–34.9 kg/m2) may also consider bariatric surgery if

metabolic and cardiac risk factors cannot be effectively controlled by

medical therapy. While considering BMI as an indicator for bariatric

surgery, the BMI threshold for Asian population should be lowered for
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2.5 kg/m2. In the past decade, the number of bariatric surgeries has

been increasing worldwide. Regardless of its procedural type, bariatric

surgery has a better effect than non-surgical treatments in controlling

obesity and T2DM. Sleeve gastrectomy is the most commonly used

bariatric surgery in Asia. Obese patients with NASH or compensated

cirrhosis should still be considered as candidates for bariatric surgery.

Bariatric surgery not only reduces cardiovascular mortality and all-

cause mortality, but also improves histological changes of NASH.

However, its role in reversing liver fibrosis and reducing liver mortality

remains unclear.61 Currently, there is no enough evidence to recom-

mend bariatric surgery as the routine treatment of NASH. However,

bariatric surgery should be considered for NASH patients with severe

or refractory obesity or those having post-liver transplantation

recurrent NASH.

Recommendations

21. Bariatric surgery for obesity, MetS and T2DM is effective to

improve liver histopathology in patients with NASH (B1). Cur-

rently, there is no sufficient evidence to recommend bariatric

surgery for the treatment of NASH (B1).

22. NAFLD/NASH is not a contraindication to bariatric surgery in

obese patients unless they have advanced cirrhosis. (A1)

6.4 | Drug therapy for steatohepatitis and fibrosis

Since lifestyle modification and drug use targeting MetS and T2DM,

even bariatric surgery, often cannot significantly reverse liver fibrosis,

it is necessary to use hepatoprotective drugs including anti-oxidants

and herb or plant extracts with anti-inflammatory and anti-fibrotic

effects.62 Data from clinical trials in the United States have shown

that oral vitamin E (α-tocopherol) at a daily dose of 800 IU for 2 years

improves serum transaminases and liver histology in non-diabetic

adults with biopsy-proven NASH.63 In China, vitamin E is not listed as

a medical treatment option for chronic liver disease, and the safety of

long-term high-dose vitamin E remains a concern worldwide. A clinical

trial from the United States has shown that obeticholic acid signifi-

cantly reduces liver fibrosis in NASH patients, although it has some

adverse effects on lipid metabolism and causes itch of skin. However,

data from a clinical trial in Japan did not confirm the efficacy of obeti-

cholic acid in treating NASH.64 In China, the following medications

have been widely and safely used in treating liver injury in patients

with chronic liver diseases, i.e., silymarin, bicyclol, polyene phosphati-

dylcholine, glycyrrhizic acid diamine, reducd glutathione, S-adenosyl-

methionine, ursodeoxycholic acid, and so on. Some of the listed

medications are proven to be effective in patients with DILI and cho-

lestatic liver disease as well.65,66 However, therapeutic effects of

these drugs on steatohepatitis and fibrosis in NAFLD remains unclear

and need to be further confirmed by using clinical trials.

Currently, hepatoprotective drugs are recommended to be used

as adjuvant therapy for the following NAFLD patients: (a) liver biopsy-

confirmed NASH or steatoic fibrosis; (b) clinical features, laboratory

tests and imaging suggesting the presence of NASH and/or advanced

liver fibrosis, i.e. patients with MetS, T2DM, persistently elevated

serum transaminases and/or high CK-18 fragment (M30 and M65)

levels, and significantly increased LSM values; (c) patients developing

elevated liver enzymes whilst receiving drugs for controlling MetS and

T2DM; (d) patients with co-existing DILI, autoimmune hepatitis,

chronic viral hepatitis and other liver diseases. There is no sufficient

evidence to recommend a specific type of hepatoprotective drug and

the best treatment course for NAFLD and NASH patients. The afore-

mentioned patient with NAFLD should choose one hepatoprotective

drug according to the type and extent of liver injury as well as the effi-

cacy and medical cost of the medication, and the drug should be taken

orally for at least 1 year. If there is no reduction of serum ALT level

after 6-month treatment of the drug, patients should be switched to

another hepatoprotective drug. Up to now, there is no effective hepa-

toprotective drug for preventing cirrhosis or HCC in NASH patients.

Clinical trials are needed to confirm the hepatoprotective effect of

coffee, aspirin, metformin, and statins in patients with NAFLD.

Recommendations

23. In patients with biopsy-proven NAFL, dietary adjustment and

increased physical activity suffice to reduce liver fat deposition

(B2). However, liver biopsy-proven NASH, especially with

advanced fibrosis, should take oral hepatoprotective drug (B1).

24. NAFLD patients highly suspected of NASH or advanced fibrosis

in the absence of biopsy may also be considered for hepatopro-

tective therapy. (C1)

25. No established hepatoprotective drug is available at the moment

for routine treatment of NASH. The therapeutic effects of bicyclol,

silymarin, polyene phosphatidylcholine, glycyrrhizin, and vitamin E

on NASH need to be confirmed by further clinical trials. (C1)

26. There is no sufficient evidence to recommend a best treatment

course for NASH. It is recommended to use one hepatoprotec-

tive drug for at least 1 year, and it should be replaced by another

hepatoprotective drug if serum aminotransferase levels do not

significantly decline after 6-month treatment. (C1)

6.5 | Liver transplantation for end-stage liver
diseases

The impact of NAFLD on liver transplantation affects both donors and

recipients. Both the risk of donor fatty liver-associated post-

transplantation primary non-functional liver graft and the number of

patients with NASH-related decompensated cirrhosis and HCC requir-

ing liver transplantation are rising in the world including China. The

long-term outcomes of NASH patients who undergo liver transplanta-

tion are similar to those of other indications. For the recipients, aging,

obesity and co-existing metabolic diseases could affect perioperative

or short-term postoperative prognosis. The prevalence of recurrent

NAFLD in post-transplantation reaches up to 50%, these patients

often have high incidence of cardiovascular complications.67,68 It is

important to properly evaluate and manage NASH patients on the

liver transplantation waiting list to reach the best condition. Patients

with NASH-related cirrhosis have high prevalence of cardiovascular

disease and high post-transplantation cardiovascular mortality. In

post-transplantation patients, it is necessary to control body weight
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and prevent glucose and lipid metabolic disorder in order to reduce

post-transplant cardiovascular complications.

Recommendation

27. NASH patients with end-stage liver disease and hepatocellular

carcinoma should be considered for liver transplantation, their

overall survival rate is similar to that obtained for other diseases,

although their mortality due to cardiovascular diseases is

higher. (A1)

6.6 | Avoiding additional liver injury

For patients with NAFLD, especially NASH patients, it is recommended

to avoid very-low-calorie diet to lose weight, avoid potential liver dam-

age medications including Chinese herbal medications. One should also

be cautious about the use of natural health products. NAFLD patients

need to restrict alcohol intake and surely to avoid excessive alcohol

consumption, since alcohol can induce acute liver injury and accelerate

liver fibrosis in patients with NAFLD. Additionally, long-term alcohol

consumption, even at a low dose, can increase HCC risk in NAFLD

patients with liver fibrosis.69 Consumption of coffee and tea drinking

may help recovery for NAFLD patients. Early detection and treatment

are warranted to the coexisting diseases such as sleep apnea, hypothy-

roidism, intestinal bacterial overgrowth and some factors known to

possibly exacerbate liver injury in NAFLD patients.

Recommendation

28. Patients with NAFLD should restrict alcohol intake and avoid

occasionally heavy consumption of alcohol (B1). More coffee

and tea consumption might be helpful for NAFLD patient (C1).

7 | EXISTING PROBLEMS AND PROSPECTS

NAFLD is a metabolic disease involving multi-systems, its relationship

with MetS and T2DM is reciprocal causation. Concurrent with MetS

and T2DM, NAFLD is related to high risks of liver cirrhosis, HCC, cor-

onary heart disease, chronic renal disease, colorectal carcinoma and

other types of extrahepatic malignant tumors. Currently, in China, the

prevalences of obesity and MetS are increasing alarmingly and that of

NAFLD is already higher than those of Europe and the United States.

Nowadays, NAFLD has become a new public health issue in China

and poses a serious threat to the national health and social develop-

ment. The prevention and treatment of NAFLD is not only a clinical

medical issue, but also a major challenge to preventive and social med-

icine as well as for the healthcare system. The promotion and imple-

mentation of ‘Healthy China 2030’ is expected to control the

epidemic of NAFLD and its related diseases. The successful comple-

tion of major key research projects funded by the State Ministry of

Science and Technology, the National Natural Science Foundation of

China, the State Health Commission and other departments will even-

tually help the society understand the genetic characteristics, patho-

genesis, new therapeutic agents and non-invasive diagnosis of NAFLD

and its related cirrhosis and HCC.

Currently, clinicians should strengthen to conduct prospectively

multicenter cohort studies on patients with imaging- and/or liver

biopsy-proven NAFLD, and large-sample survey on clinical setting and

natural history of chronic hepatitis B in combination with NAFLD, and

fatty liver in children. Translational medical research should also be

conducted to further explore molecular mechanism of NAFLD-related

HCC and the potential tumor biomarkers. Non-invasive diagnostic

methods remain unable to replace liver biopsy for the diagnosis of

NASH and staging of liver fibrosis. It is important to further develop

serum biomarkers, genomics, proteomics, glycomics, metabolomics,

new imaging techniques, and their clinical applications in order to

make a great progress in this field. The idea of stabilizing and monitor-

ing intestinal homeostasis structure and function might be another

method in the diagnosis of management of NASH. Further clinical tri-

als are needed to evaluate the effects of traditional Chinese dietary

and exercise methods as well as the use of prebiotics and probiotics,

berberine and widely used hepatoprotective drugs in treating NASH

and advanced fibrosis. It is also important to improve efficacy and

safety of bariatric surgery in managing patients with NASH. Clinical

research on perioperative care in NASH patients with liver transplan-

tation is also of importance. All abovementioned investigatory studies

are necessary in order to further improve diagnosis and treatment of

NAFLD as well as to establish healthcare policies in China.

In addition, many national and international updated guidelines

on NAFLD result in confusion about the best clinical practice. Domes-

tic and international guidelines all point to differences in relation to

medications to be used, lifestyle intervention as well as to healthcare-

delivering models and insurance. In Europe and the United States,

over 90% of enrolled patients in clinical trials are European and

American descendants. Efficacy and safety of the recommended drugs

need to be validated in Chinese patients. It is critical for the healthcare

professionals and public to understand the value of education in pre-

venting and managing NAFLD. Timely updating in popular scientific

tools on how to prevent NAFLD are more than welcome. Clinicians

should understand and follow the recommendations on the manage-

ment of NAFLD patients. Additionally, they should combine their own

clinical experiences and patient's conditions to further improve treat-

ment algorithms. In summary, China has still a long way to go for the

prevention and control of NAFLD. With the support of different gov-

ernmental bodies and pharmaceutical companies, the multidisciplinary

approach to this “new disease” in both primary and tertiary care facili-

ties will eventually allow to set up a Chinese model in preventing and

managing NAFLD patients.

LIST OF EXPERTS PARTICIPATING IN THE WRITING AND DISCUS-

SION OF THE GUIDELINES (LISTED IN ALPHABETICAL ORDER BY

PINYIN OF LAST NAME):

Wei CAI, Dong Feng CHEN, Zhong Ping DUAN, Jian Gao FAN, Xin

GAO, Tao HAN, Fang Ping HE, Liang Ping LI, You Ming LI, Ji Min LIU,

Lun Gen LU, Xiao Lan LU, Xiong MA, Yi Min MAO, Yu Qiang MI, Yue

Min NAN, Qin PAN, Wan Hua REN, Jun Ping SHI, Yan Ping WAN,

Bing Yuan WANG, Lai WEI, Wen XIE, Ke Shu XU, You Qing XU, Chao

Hui YU, Ping Ge YUAN, Min De ZENG, Jing ZHANG, Cai Yan ZHAO,

Jing Min ZHAO, Rui Dan ZHENG, Bi Hui ZHONG, Yong Jian ZHOU,

Hui ZHUANG

FAN ET AL. 171

 17512980, 2019, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1751-2980.12685 by Sanofi-A

ventis R
echerche &

 D
evelopm

ent, W
iley O

nline L
ibrary on [06/12/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



ACKNOWLEDGEMENT

We thank Jimin LIU MD from the Department of Pathology and

Molecular Medicine, Faculty of Health Sciences, McMaster University

for her great help and constructive suggestions in writing this

manuscript.

CONFLICT OF INTEREST

None.

REFERENCE

1. Rinella ME. Nonalcoholic fatty liver disease: a systematic review.
JAMA. 2015;313(22):2263-2272.

2. Diehl AM, Day C. Cause, pathogenesis, and treatment of nonalcoholic
steatohepatitis. N Engl J Med. 2017;377(21):2063-2072.

3. Wang FS, Fan JG, Zhang Z, Gao B, Wang HY. The global burden of
liver disease: the major impact of China. Hepatology. 2014;60(12):
2099-2108.

4. Fan JG, Kim SU, Wong VW. New trends on obesity and NAFLD in
Asia. J Hepatol. 2017;67(4):862-873.

5. Wang MM, Wang GS, Shen F, Chen GY, Pan Q, Fan JG. Hepatic stea-
tosis is highly prevalent in hepatitis B patients and negatively associ-
ated with virological factors. Dig Dis Sci. 2014;59(10):2571-2579.

6. Fan JG, Jia JD, Li YM, et al. Guidelines for the diagnosis and manage-
ment of nonalcoholic fatty liver disease: update 2010. J Dig Dis. 2011;
12(1):38-44.

7. LaBrecque DR, Abbas Z, Anania F, et al. World Gastroenterology
Organisation global guidelines: nonalcoholic fatty liver disease and
nonalcoholic steatohepatitis. J Clin Gastroenterol. 2014;48(6):467-473.

8. Wong VW, Chan WK, Chitturi S, et al. The Asia–Pacific Working Party
on nonalcoholic fatty liver disease guidelines 2017—part 1: definition,
risk factors and assessment. J Gastroenterol Hepatol. 2018;33(1):
70-85.

9. Chalasani N, Younossi Z, Lavine JE, et al. The diagnosis and manage-
ment of nonalcoholic fatty liver disease: practice guidance from the
American Association for the Study of Liver Diseases. Hepatology.
2018;67(1):328-357.

10. European Association for the Study of the Liver (EASL). European
Association for the Study of Diabetes (EASD), European Association
for the Study of Obesity (EASO). EASL–EASD–EASO Clinical Practice
Guidelines for the management of non-alcoholic fatty liver disease.
J Hepatol. 2016;64(6):1388-1402.

11. Guyatt GH, Oxman AD, Vist GE, et al.; GRADE Working Group. GRADE:
an emerging consensus on rating quality of evidence and strength of rec-
ommendations. BMJ. 2008;336(7650):924-926.

12. Kleiner DE, Brunt EM, Van Natta M, et al.; Nonalcoholic Steatohepati-
tis Clinical Research Network. Design and validation of a histological
scoring system for nonalconolic fatty liver disease. Hepatology. 2005;
41(6):1313-1321.

13. Brunt EM. Nonalcoholic fatty liver disease and the ongoing role of
liver biopsy evaluation. Hepatol Commun. 2017;1(5):370-378.

14. Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L, Wymer M.
Global epidemiology of nonalcoholic fatty liver disease—meta-analytic
assessment of prevalence, incidence, and outcomes. Hepatology.
2016;64(1):73-84.

15. Zhu JZ, Zhou QY, Wang YM, et al. Prevalence of fatty liver disease
and the economy in China: a systematic review. World J Gastroenterol.
2015;21(18):5695-5706.

16. Wong VW, Wong GL, Yeung DK, et al. Incidence of non-alcoholic
fatty liver disease in Hong Kong: a population study with paired
proton-magnetic resonance spectroscopy. J Hepatol. 2015;62(1):
182-189.

17. Xu C, Yu C, Ma H, Xu L, Miao M, Li Y. Prevalence and risk factors for
the development of nonalcoholic fatty liver disease in a nonobese Chi-
nese population: the Zhejiang Zhenhai Study. Am J Gastroenterol.
2013;108(8):1299-1304.

18. Xun YH, Fan JG, Zang GQ, et al. Suboptimal performance of simple
noninvasive tests for advanced fibrosis in Chinese patients with nonal-
coholic fatty liver disease. J Dig Dis. 2012;13(11):588-595.

19. Shen F, Zheng RD, Shi JP, et al. Impact of skin capsular distance on
the performance of controlled attenuation parameter in patients with
chronic liver disease. Liver Int. 2015;35(11):2392-2400.

20. Kwok R, Choi KC, Wong GL, et al. Screening diabetic patients for non-
alcoholic fatty liver disease with controlled attenuation parameter and
liver stiffness measurements: a prospective cohort study. Gut. 2016;
65(8):1359-1368.

21. Zhang RN, Zheng RD, Mi YQ, et al. APOC3 rs2070666 is associated
with the severity of hepatic steatosis independently of PNPLA3
rs738409 in Chinese Han patients with nonalcoholic fatty liver dis-
eases. Dig Dis Sci. 2016;61(8):2284-2293.

22. Xu L, Ma H, Miao M, Li Y. Impact of subclinical hypothyroidism on the
development of non-alcoholic fatty liver disease: a prospective case-
control study. J Hepatol. 2012;57(5):1153-1154.

23. Xu C, Yu C, Xu L, Miao M, Li Y. High serum uric acid increases the risk
for nonalcoholic fatty liver disease: a prospective observational study.
PLoS One. 2010;5(7):e11578.

24. Ma H, Xu C, Xu L, Yu C, Miao M, Li Y. Independent association of
HbA1c and nonalcoholic fatty liver disease in an elderly Chinese popu-
lation. BMC Gastroenterol. 2013;13:3.

25. Xu CF, Wan XY, Xu L, et al. Xanthine oxidase in non-alcoholic fatty
liver disease and hyperuricemia: one stone hits two birds. J Hepatol.
2015;62(6):1412-1419.

26. Dulai PS, Singh S, Patel J, et al. Increased risk of mortality by fibrosis
stage in nonalcoholic fatty liver disease: systematic review and meta-
analysis. Hepatology. 2017;65(5):1557-1565.

27. Leung JC, Loong TC, Wei JL, et al. Histological severity and clinical
outcomes of nonalcoholic fatty liver disease in nonobese patients.
Hepatology. 2017;65(1):54-64.

28. Wang Y, Wang B, Shen F, Fan J, Cao H. Body mass index and risk of
primary liver cancer: a meta-analysis of prospective studies. Oncolo-
gist. 2012;17(11):1461-1468.

29. Wong VW, Wong GL, Yeung JC, et al. Long-term clinical outcomes
after fatty liver screening in patients undergoing coronary angiogram:
a prospective cohort study. Hepatology. 2016;63(3):754-763.

30. Ballestri S, Zona S, Targher G, et al. Nonalcoholic fatty liver disease is
associated with an almost twofold increased risk of incident type 2 dia-
betes and metabolic syndrome. Evidence from a systematic review
and meta-analysis. J Gastroenterol Hepatol. 2016;31(5):936-944.

31. Chen GY, Cao HX, Li F, et al. New risk-scoring system including non-
alcoholic fatty liver disease for predicting incident type 2 diabetes in
East China: Shanghai Baosteel cohort. J Diabetes Investig. 2016;7(2):
206-211.

32. Wu S, Wu F, Ding Y, Hou J, Bi J, Zhang Z. Association of non-alcoholic
fatty liver disease with major adverse cardiovascular events: a system-
atic review and meta-analysis. Sci Rep. 2016;6:33386.

33. Targher G, Byrne CD, Lonardo A, Zoppini G, Barbui C. Non-alcoholic
fatty liver disease and risk of incident cardiovascular disease: a meta-
analysis. J Hepatol. 2016;65(3):589-600.

34. Wu R, Hou F, Wang X, et al. Nonalcoholic fatty liver disease and coro-
nary artery calcification in a Northern Chinese population: a cross sec-
tional study. Sci Rep. 2017;7(1):9933.

35. Musso G, Gambino R, Tabibian JH, et al. Association of non-alcoholic
fatty liver disease with chronic kidney disease: a systematic review
and meta-analysis. PLoS Med. 2014;11(7):e1001680.

36. Zeng J, Sun C, Sun WL, et al. Association between non-invasively
diagnosed hepatic steatosis and chronic kidney disease in Chinese
adults at a health check-up. J Dig Dis. 2017;18(4):229-236.

37. Ding W, Fan J, Qin J. Association between nonalcoholic fatty liver dis-
ease and colorectal adenoma: a systematic review and meta-analysis.
Int J Clin Exp Med. 2015;8(1):322-333.

38. Chitturi S, Wong VW, Chan WK, et al. The Asia–Pacific Working Party
on nonalcoholic fatty liver disease guidelines 2017—part 2: manage-
ment and special groups. J Gastroenterol Hepatol. 2018;33(1):86-98.

39. European Association for Study of Liver, Asociación Latinoamericana
para el Estudio del Hígado. EASL-ALEH Clinical Practice Guidelines:
non-invasive tests for evaluation of liver disease severity and progno-
sis. J Hepatol. 2015;63(1):237-264.

172 FAN ET AL.

 17512980, 2019, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1751-2980.12685 by Sanofi-A

ventis R
echerche &

 D
evelopm

ent, W
iley O

nline L
ibrary on [06/12/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



40. Xu L, Lu W, Li P, Shen F, Mi YQ, Fan JG. A comparison of hepatic stea-
tosis index, controlled attenuation parameter and ultrasound as nonin-
vasive diagnostic tools for steatosis in patients with chronic hepatitis
B. Dig Liver Dis. 2017;49(8):910-917.

41. Shen F, Zheng RD, Mi YQ, et al. Controlled attenuation parameter for
non-invasive assessment of hepatic steatosis in Chinese patients.
World J Gastroenterol. 2014;20(16):4702-4711.

42. Karlas T, Petroff D, Sasso M, et al. Individual patient data meta-
analysis of controlled attenuation parameter (CAP) technology for
assessing steatosis. J Hepatol. 2017;66(5):1022-1030.

43. Shen F, Zheng RD, Mi YQ, et al. Value of a two-step approach with
cytokeratin-18 and controlled attenuation parameter in noninvasive
differential diagnosis of nonalcoholic steatohepatitis. Chin J Hepatol.
2016;24(6):429-434. (in Chinese).

44. Bedossa P, Burt AD, Gouw ASH, et al.; FLIP Pathology Consortium.
Utility and appropriateness of the fatty liver inhibition of progression
(FLIP) algorithm and steatosis, activity, and fibrosis (SAF) score in the
evaluation of biopsies of nonalcoholic fatty liver disease. Hepatology.
2014;60(2):565-575.

45. Petta S, Wong VW, Cammà C, et al. Improved noninvasive prediction
of liver fibrosis by liver stiffness measurement in patients with nonal-
coholic fatty liver disease accounting for controlled attenuation
parameter values. Hepatology. 2017;65(4):1145-1155.

46. Zeng J, Sun WL, Chen GY, et al. Efficiency of FibroScan and Fibro-
Touch in liver stiffness measurement and fat quantification: a compar-
ative analysis. Chin J Hepatol. 2016;24(9):652-658. (in Chinese).

47. Singh S, Muir AJ, Dieterich DT, Falck-Ytter YT. American Gastroenter-
ological Association Institute technical review on the role of elastogra-
phy in chronic liver diseases. Gastroenterology. 2017;152(6):1544-1577.

48. Yu CH, Xu C, Xu L, Yu J, Miao M, Li Y. Serum proteomic analysis
revealed diagnostic value of hemoglobin for nonalcoholic fatty liver
disease. J Hepatol. 2012;56(1):241-247.

49. Nascimbeni F, Pais R, Bellentani S, et al. From NAFLD in clinical prac-
tice to answers from guidelines. J Hepatol. 2013;59(4):859-871.

50. Romero-Gómez M, Zelber-Sagi S, Trenell M. Treatment of NAFLD
with diet, physical activity and exercise. J Hepatol. 2017;67(4):
829-846.

51. Wong VW, Chan RS, Wong GL, et al. Community-based lifestyle mod-
ification programme for non-alcoholic fatty liver disease: a randomized
controlled trial. J Hepatol. 2013;59(3):536-542.

52. Fan JG, Cao HX. Role of diet and nutritional management in non-
alcoholic fatty liver disease. J Gastroenterol Hepatol. 2013;28(Suppl):
81-87.

53. Zhang HJ, He J, Pan LL, et al. Effects of moderate and vigorous exer-
cise on nonalcoholic fatty liver disease: a randomized clinical trial.
JAMA Intern Med. 2016;176(8):1074-1082.

54. Zhang HJ, Pan LL, Ma ZM, et al. Long-term effect of exercise on
improving fatty liver and cardiovascular risk factors in obese adults: a
1-year follow-up study. Diabetes Obes Metab. 2017;19(2):284-289.

55. Argo CK, Patrie JT, Lackner C, et al. Effects of n-3 fish oil on metabolic
and histological parameters in NASH: a double-blind, randomized,
placebo-controlled trial. J Hepatol. 2015;62(1):190-197.

56. Athyros VG, Tziomalos K, Gossios TD, et al.; GREACE Study Collabo-
rative Group. Safety and efficacy of long-term statin treatment for
cardiovascular events in patients with coronary heart disease and
abnormal liver tests in the Greek Atorvastatin and Coronary Heart
Disease Evaluation (GREACE) Study: a post-hoc analysis. Lancet.
2010;376(9756):1916-1922.

57. Bril F, Portillo Sanchez P, Lomonaco R, et al. Liver safety of statins in
prediabetes or T2DM and nonalcoholic steatohepatitis: post hoc

analysis of a randomized trial. J Clin Endocrinol Metab. 2017;102(8):
2950-2961.

58. Armstrong MJ, Gaunt P, Aithal GP, et al. Liraglutide safety and efficacy
in patients with non-alcoholic steatohepatitis (LEAN): a multicentre,
double-blind, randomised, placebo-controlled phase 2 study. Lancet.
2016;387(10019):679-690.

59. Cusi K, Orsak B, Bril F, et al. Long-term pioglitazone treatment for
patients with nonalcoholic steatohepatitis and prediabetes or type
2 diabetes mellitus: a randomized trial. Ann Intern Med. 2016;165(5):
305-315.

60. Brito JP, Montori VM, Davis AM. Metabolic surgery in the treatment
algorithm for type 2 diabetes: a joint statement by International Dia-
betes Organizations. JAMA. 2017;317(6):635-636.

61. Klebanoff MJ, Corey KE, Chhatwal J, Kaplan LM, Chung RT, Hur C.
Bariatric surgery for nonalcoholic steatohepatitis: a clinical and cost-
effectiveness analysis. Hepatology. 2017;65(4):1156-1164.

62. Chinese Society of Infectious Diseases, Chinese Medical Association,
Expert Committee for Prevention and Management of Liver Inflamma-
tion. Consensus statement by the expert committee for prevention
and management of liver inflammation in China. Chin J Hepatol. 2014;
22(2):94-103. (in Chinese).

63. Sanyal AJ, Chalasani N, Kowdley KV, et al.; NASH CRN. Pioglitazone,
vitamin E, or placebo for nonalcoholic steatohepatitis. N Engl J Med.
2010;362(18):1675-1685.

64. Neuschwander-Tetri BA, Loomba R, Sanyal AJ, et al.; NASH Clinical
Research Network. Farnesoid X nuclear receptor ligand obeticholic
acid for non-cirrhotic, non-alcoholic steatohepatitis (FLINT): a multi-
centre, randomised, placebo-controlled trial. Lancet. 2015;385(9972):
956-965.

65. Han Y, Shi JP, Ma AL, Xu Y, Ding XD, Fan JG. Randomized, vitamin E-
controlled trial of bicyclol plus metformin in non-alcoholic fatty liver
disease patients with impaired fasting glucose. Clin Drug Investig.
2014;34(1):1-7.

66. Chan WK, Nik Mustapha NR, Mahadeva S. A randomized trial of sily-
marin for the treatment of nonalcoholic steatohepatitis. Clin Gastroen-
terol Hepatol. 2017;15(12):1940-1949.e8.

67. Newsome PN, Allison ME, Andrews PA, et al.; British transplant soci-
ety. Guidelines for liver transplantation for patients with non-alcoholic
steatohepatitis. Gut. 2012;61(4):484-500.

68. Pais R, Barritt AS, Calmus Y, et al. NAFLD and liver transplantation:
current burden and expected challenges. J Hepatol. 2016;65(6):1245-
1257.

69. Ajmera VH, Terrault NA, Harrison SA. Is moderate alcohol use in non-
alcoholic fatty liver disease good or bad? A critical review. Hepatology.
2017;65(6):2090-2099.

How to cite this article: Fan JG, Wei L, Zhuang H, On behalf

of the National Workshop on Fatty Liver and Alcoholic Liver

Disease, Chinese Society of Hepatology, Chinese Medical

Association; Fatty Liver Disease Expert Committee, Chinese

Medical Doctor Association. Guidelines of prevention and

treatment of nonalcoholic fatty liver disease (2018, China).

J Dig Dis. 2019;20:163–173. https://doi.org/10.

1111/1751-2980.12685

FAN ET AL. 173

 17512980, 2019, 4, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1751-2980.12685 by Sanofi-A

ventis R
echerche &

 D
evelopm

ent, W
iley O

nline L
ibrary on [06/12/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/1751-2980.12685
https://doi.org/10.1111/1751-2980.12685

	 Guidelines of prevention and treatment of nonalcoholic fatty liver disease (2018, China)
	1  INTRODUCTION
	2  TERMINOLOGY
	3  EPIDEMIOLOGY AND SCREENING
	  Recommendations

	4  NATURE HISTORY AND FOLLOW-UP
	  Recommendations

	5  DIAGNOSIS AND EVALUATION
	5.1  Definition of NAFLD
	  Recommendations
	5.2  Diagnosis of hepatic steatosis
	  Recommendation
	5.3  Diagnosis of steatohepatitis
	  Recommendations
	5.4  Assessment of liver fibrosis
	  Recommendations
	5.5  Assessment of metabolic and cardiovascular risk factors
	  Recommendation

	6  PRVENTION AND TREATMENT
	6.1  Lifestyle modification
	  Recommendations
	6.2  Drug therapy for metabolic disorders
	  Recommendation
	6.3  Bariatric surgery
	  Recommendations
	6.4  Drug therapy for steatohepatitis and fibrosis
	  Recommendations
	6.5  Liver transplantation for end-stage liver diseases
	  Recommendation
	6.6  Avoiding additional liver injury
	  Recommendation

	7  EXISTING PROBLEMS AND PROSPECTS
	7  ACKNOWLEDGEMENT
	  Conflict of interest
	  REFERENCE


