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Patient presents w/ incidental laboratory findings
suggestive of fatty liver disease
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Is the patient
suspected to have chronic
hepatitis B or C?

Yes

No
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Hepatitis C
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management
charts for further
information
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Non-pharmacological therapy
• Lifestyle modification
Pharmacological therapy
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Non-pharmacological therapy
• Lifestyle modification
Pharmacological therapy
Bariatric surgery
Liver transplantation

Follow-up

FATTY LIVER
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• Patient usually presents asymptomatic but may describe vague right upper quadrant pain, fatigue & malaise
• Fatty liver is usually an incidental finding on abdominal imaging that reveals hepatic steatosis & laboratory
study results of elevated liver enzymes
• Patient w/ persistent abnormal liver enzymes, w/ insulin resistance &/or metabolic syndrome risk factors
should be screened for nonalcoholic fatty liver disease (NAFLD)

Not all products are available or approved for above use in all countries.
Specifi c prescribing information may be found in the latest MIMS.
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SCREEN FOR ALCOHOL USE DISORDER (AUD)
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• Patient’s alcohol consumption should be established to diagnose NAFLD
- Threshold is <20 g/day in females & <30 g/day in males or
- A standard alcoholic drink (ie 14 g of pure alcohol) consumed on average per week of >14 drinks in females
& >21 drinks in males is a reasonable threshold for significant alcohol consumption in the evaluation of
patients suspected of having NAFLD
- It is suggested to standardize the measure of alcohol in a drink to 10 g as used by the European standard &
the World Health Organization
• To evaluate the alcohol consumption of the patient, appropriate specialized questionnaires or scoring systems
should be used, eg “CAGE” questionnaire, Alcohol Use Disorders Identification Test (AUDIT), & AUDIT-C,
a shorter version of AUDIT
• Tool most often used to assess alcohol dependency is “CAGE” questionnaire which refers to lifetime occurrence
of the following:
- Cutting down on drinking
- Annoyance at others’ concerns about drinking
- Feeling Guilty about drinking
- Use of alcohol as an Eye opener in the morning
• The AUDIT is a widely used, validated, 10-question screening tool to recognize alcohol consumption
• Clinically relevant alcohol consumption is confirmed if at least one of the questions of the “CAGE” questionnaire
is answered positively while an AUDIT score of >8 or an AUDIT-C score of ≥4 indicates harmful alcohol use
• Other screening tools include the Michigan Alcoholism Screening Test (MAST) & the Lifetime Drinking
History
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DIAGNOSIS

• Criteria for diagnosing NAFLD:
- Presence of steatosis in either imaging or histology studies
- Alcohol-related liver disease has been ruled out (daily alcohol consumption did not exceed 30 g for males &
20 g for females)
- Chronic use of steatogenic medications & other liver diseases (eg chronic hepatitis B/C, autoimmune liver
disease) & metabolic or monogenic hereditary liver diseases have been ruled out
History & Clinical Evaluation
• Patients are usually asymptomatic until the condition progresses to liver cirrhosis
• Sometimes have vague symptoms of fatigue, malaise, & abdominal discomfort
• Detailed patient history of alcohol consumption should be sought
• Dietary & physical activity habits should be assessed because these influence the development & progression
of NAFLD
• Physical findings to (rule out other causes of liver disease) assess progressive liver disease are presence of spider
angiomas, ascites, hepatomegaly, splenomegaly, palmar erythema, jaundice, hepatic encephalopathy
Blood Chemistry
• Shows mild elevation of transaminases (ALT, AST)
• Levels of serum transaminases are helpful in screening for NAFLD but these do not identify severity of NAFLD
• Hepatitis B surface antigen, hepatitis C virus antibody or HCV-RNA should be done to exclude viral hepatitis
as the cause of the fatty liver findings without chronic alcohol intake
• Other findings include elevated hyaluronic acid that indicates fibrosis & low platelet counts w/ evidence of
liver dysfunction such as elevated serum bilirubin & ammonia indicative of cirrhosis
Imaging Studies
• Used to detect fatty changes
• Abdominal ultrasound is the most common method of assessing hepatic steatosis
- Preferred diagnostic procedure for NAFLD as it provides additional hepatobiliary information aside from
presence of steatosis
• Computed tomography & magnetic resonance imaging seem to be more objective & more sensitive techniques
for the quantification of steatosis, but MRI is still less widely available & much more expensive
Liver Biopsy
• Diagnostic procedure considered in patients who are at increased risk to have nonalcoholic steatohepatitis
(NASH) & advanced fibrosis or are suspected of having coexisting chronic liver diseases where there is a need
to distinguish NASH from other chronic liver diseases
• Essential in diagnosing & staging NASH
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DIAGNOSIS (CONT’D)
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Histology
• NAFLD is characterized by macrovesicular steatosis in 5% of hepatocytes
- Fibrosis is the most significant histological feature as it is related w/ long-term mortality
• Histologically, NAFL is characterized by ≥5% hepatic steatosis w/ no evidence of hepatocellular injury
(eg hepatocyte ballooning) or fibrosis
• NASH is characterized histologically by ≥5% hepatic steatosis associated w/ evidence of liver cell injury (eg
ballooning degeneration) & lobular inflammation, w/ or without fibrosis
Validated Steatosis Scores
• Used in large-scale screening for presence of steatosis
• NAFLD fibrosis score is a widely validated scoring system for predicting the severity of fibrosis
- It is based on 6 readily assessable clinical variables that include age, BMI, hyperglycemia, platelet count,
albumin & the aspartate transaminase/alanine transaminase ratio that is calculated using a published formula
• Enhanced liver fibrosis (ELF) test is used to determine the presence of liver fibrosis
- ELF score of ≥10.51 w/ NAFLD indicates advanced liver fibrosis
- Can also be used to test if pharmacological therapy is effective
• Other scoring systems are Fatty Liver Index (FLI), SteatoTest & NAFLD liver fat score

4

NONALCOHOLIC FATTY LIVER DISEASE (NAFLD)

• Excessive hepatic fat (in the form of triglycerides) accumulation not due to excessive alcohol consumption or
other secondary causes
• Considered as hepatic manifestation of metabolic syndrome [obesity, type 2 diabetes mellitus (DM), insulin
resistance, dyslipidemia & hypertension]
• Most common liver disorder in the Western countries
• Becoming a serious health issue in many Asian countries
• Prevalence is 2x higher in males than in females
• Progression of NAFLD is variable; ranges from hepatic steatosis through inflammatory NASH to fibrosis
or cirrhosis
• Major cause of mortality in patients w/ NAFLD is cardiovascular disease
Clinical Entities
• Nonalcoholic fatty liver (NAFL)
- Minimal risk of progression to cirrhosis & liver failure
• Nonalcoholic steatohepatitis (NASH)
- Can progress to cirrhosis, liver failure or even hepatocellular carcinoma
Risk Factors
• Obesity
• Insulin resistance/metabolic syndrome
• High-calorie diet w/ saturated fats, refined carbohydrates, sugar-sweetened beverages & high fructose
• Jejunoileal bypass surgery
• Highest risk in 40-65 years old
• Higher risk in Hispanics & Asians while lower risk in African-Americans
• Genetic predisposition
• Polycystic ovary syndrome
• Hypothyroidism
• Obstructive sleep apnea
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Not all products are available or approved for above use in all countries.
Specifi c prescribing information may be found in the latest MIMS.
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NON-PHARMACOLOGICAL THERAPY
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• Essential principle of therapy of NAFLD is to treat underlying cause
• Goals of treatment are to improve insulin resistance & liver enzyme levels & improve histologic features
• The only effective treatment for NAFL is weight loss
- It was found that a gradual weight loss of 5-10% has shown improvement in hepatic insulin resistance, liver
histology (eg portal inflammation & fibrosis) & enzyme levels
• Lifestyle modification overall goal is to reduce excess body weight through diet & exercise therapies for a period
of 3-12 months
• To improve NAFL/NASH, it is recommended to prioritize the optimization of energy intake & restrict lipids
in terms of the proportions of nutrient intake
Diet
• It was found that moderate calorie-restricted diet (500-1000 kcal reduction/day) w/ modified macronutrient
composition produces better results in comparison w/ a very low-caloric diet
• Avoid beverages & foods that contain fructose & trans-fat
• Increasing intake of omega-3/omega-6 polyunsaturated fatty acids in diet is suggested
Alcohol Intake
• Keep alcohol intake below the risk threshold of 30 g for males & 20 g for females
• Heavy alcohol intake is a risk factor for chronic liver disease & should be avoided by patients w/ NAFL &
NASH
Coffee Drinking
• Found to have protective element in NAFLD & reduces histological severity & liver-related outcomes
Exercise/Physical Activity
• Moderate-intensity aerobic physical activities 150-200 minutes/week in 3-5 sessions are recommended
- Has been shown to improve fatty changes in the liver even without accompanying reduced body weight
• It was also found that resistance training is also effective as it promotes musculoskeletal fitness w/ effects on
metabolic risk factors
• Any increase on previous levels of physical activity is better than continuing inactivity
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PHARMACOLOGICAL THERAPY

• Pharmacological therapy is indicated in patients w/ biopsy-proven progressive NASH & in those in early stage
of NASH w/ increased risk of progressing to fibrosis (age >50 years, diabetes, metabolic syndrome, increased
ALT or active NASH w/ high necroinflammatory activity)
• Pharmacologic treatments for NAFLD/NASH are targeted at underlying metabolic syndrome-related diseases
such as obesity, type 2 DM, dyslipidemia & hypertension as well as liver dysfunction itself
Insulin Sensitizers
Thiazolidinediones (eg Pioglitazone)
• Peroxisome proliferator-activated receptor agonists w/ insulin-sensitizing effects
• Recommended for patients w/ insulin resistance
• It was shown in clinical trials that Pioglitazone improves liver histology in patients w/ biopsy-proven NASH
w/ & without type 2 DM
• Main side effects of Pioglitazone are weight gain, bone fractures in women, & rarely congestive heart failure
Glucagon-like Peptide-1 Analogues (eg Liraglutide)
• Act on glucose-insulin interplay & have shown favorable results in pre-marketing studies on liver enzymes
• A randomized placebo-controlled trial showed daily SC injections of Liraglutide for 48 weeks demonstrated
more resolution of steatohepatitis & less fibrosis progression
Dipeptidyl Peptidase-4 Inhibitors (DPP4i) (eg Alogliptin, Linagliptin, Sitagliptin, Vildagliptin)
• A single arm, multicenter, non-randomized study has shown that Alogliptin is a potential new therapeutic
strategy for the prevention of NAFLD progression in patients w/ type 2 DM
• Further studies are needed to conclude the beneficial effects of DPP4i therapy on hepatic enzymes to prevent
disease progression in NAFLD patients w/ type 2 DM
Antioxidants, Cytoprotective & Lipid-lowering Agents
Vitamin E
• A free radical scavenger & a chain-breaking antioxidant in free radical reactions such as lipid peroxidation
• Studies have shown improvement in hepatic biological & histological parameters in non-diabetic patients w/
biopsy-proven NASH
• Further studies are needed for Vitamin E to be used in cirrhotic or diabetic NASH patients
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Not all products are available or approved for above use in all countries.
Specifi c prescribing information may be found in the latest MIMS.
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PHARMACOLOGICAL THERAPY (CONT’D)
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Antioxidants, Cytoprotective & Lipid-lowering Agents (Cont’d)
Statins (eg Ezetimibe & HMG-CoA reductase)
• May be used in patients w/ NAFLD/NASH & hypercholesterolemia to prevent cardiovascular risk
• In patients already taking statins, it is advised to continue w/ the medication & only consider stopping when
liver enzyme levels double within 3 months of starting statins
• Avoid giving statins in patients w/ decompensated cirrhosis
Antihypertensives
Angiotensin II Receptor Antagonist (ARB)
• ARB is recommended in NASH patients w/ hypertension
• Inhibits fibroblast activity resulting in inhibition of tissue fibrosis in several organs
Other Agents
Pentoxifylline
• Recommended in patients w/ NASH
• Considered to have both antioxidant & anti-TNF alpha effects
• Clinical trials & meta-analyses found that Pentoxifylline improved serum biochemical indices & hepatic
histological change
Omega-3 Fatty Acids
• May be considered in patients w/ NAFLD for the treatment of hypertriglyceridemia
Obeticholic Acid & Elafibranor
• New agents currently undergoing phase 3 registration trials for the treatment of NASH
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BARIATRIC SURGERY

• Alternative therapy in patients unresponsive to lifestyle changes & pharmacological therapy to reduce weight
& metabolic complications as it has long-term stable results
• It was shown in the surrogate markers that bariatric surgery is effective on NAFLD-associated liver injury &
there is also initial evidence for improved necroinflammation & fibrosis
• It is advised that surgery should be done before the patient becomes cirrhotic
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LIVER TRANSPLANTATION

• Accepted procedure in NASH patients w/ end-stage liver disease
• It was found that overall survival after transplantation is approximately identical w/ patients who received liver
transplants for hepatic failure caused by other liver diseases
• Comorbid conditions limit eligibility for transplantation
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FOLLOW-UP

• Patient’s follow-up schedule may vary depending on local protocol, patient’s response & risk factors
• After 6 months, evaluate weight loss, exercise, diet & lifestyle changes
• The following tests should be done twice annually:
- Complete blood count w/ platelet count
- Liver biochemical tests
- Prothrombin time
• Depending on risk factors present, do the following every 1-2 years:
- Screen for cardiovascular risk
- Liver biopsy or transient elastography
• Imaging tests should only be done when indicated
• Screen patients w/ NASH cirrhosis for gastroesophageal varices
• Screen NAFLD patients w/ suspected cirrhosis for hepatocellular carcinoma
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NAFLD

Dosage Guidelines
CHOLAGOGUES, CHOLELITHOLYTICS & HEPATIC PROTECTORS
Drug

Dosage
Nutritional
support in the
management of
damaged liver due
to fatty liver:
600 mg PO 8 hrly

Remarks
Adverse Reactions
• Occasionally stomach complaints, soft stool, diarrhea
Special Instructions
• Take unchewed w/ meals w/ plenty of liquid
• Avoid in patients w/ hypersensitivity to soya bean prep
• Use w/ caution in patients w/ chronic hepatitis
• Not a substitute for the avoidance of the noxious agents
causing liver damage eg alcohol
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Phospholipids1

Silymarin1

Adverse Reactions
• Diarrhea
Special Instructions
• Should be taken w/ food

combination preparations are available. Please see the latest MIMS for specific formulations.

©

1Various

420 mg PO 24 hrly
Maintenance
dose: 280 mg PO
24 hrly

All dosage recommendations are for non-pregnant & non-breastfeeding women,
& non-elderly adults w/ normal renal & hepatic function unless otherwise stated.
Not all products are available or approved for above use in all countries.
Products listed above may not be mentioned in the disease management chart but have been
placed here based on indications stated in locally approved product monographs.
Please refer to local product monograph in the latest copy of MIMS or in www.mims.com
for country-specific prescribing information.

Please see the end of this section for the reference list.
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