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Non-alcoholic fatty liver disease 
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 Foie gras 



What is foie gras? 

 Goose fatty liver  



Fatty liver  excessive fat in the liver 
 
Fatty liver can be categorised into 
- alcohol induced 
- non-alcohol fatty liver disease (NAFLD) 



Definition 

 

NAFLD represents a spectrum of disorders characterized 

by predominantly hepatic steatosis in the absence of 

consumption of alcohol in amounts considered harmful to 

the liver. 



The origin of the terminology 
The term “nonalcoholic steatohepatitis” was first introduced in 1980 by 
Dr. J.Ludwig from the Mayo Clinic and is used to describe the distinct 
clinical entity in which patients have liver biopsy findings 
indistinguishable from alcoholic hepatitis, but lack a history of significant 
alcohol consumption 



Safe Alcohol Level 

The term NAFLD is reserved for fatty liver disease not caused by excessive 

alcohol ingestion ie, alcohol intake must not be more than 10 g daily or 70 g 

weekly for women, and 20 g daily or 140 g weekly for men.  

 
[J Gastroenterol Hepatol 2007;22:775-7] 



Causes of fatty infiltration in the liver 

 Primary 

            NAFLD 

 Secondary 

      - with underlying disease  



Conditions associated with steatohepatitis 

 
1. Alcoholism 

 

2. Insulin resistance 

–––a. Lipoatrophy 

–––b. Mauriac syndrome 

 

3. Disorders of lipid metabolism 

–––a. Abetalipoproteinemia 

–––b. Hypobetalipoproteinemia 

–––c. Andersen's disease 

–––d. Weber-Christian syndrome 

 

4. Hepatitis infection 

 

5. Iatrogenic 

–––a. Amiodarone 

–––b. Diltiazem 

–––c. Tamoxifen 

–––d. Steroids 

–––e. Highly active antiretroviral therapy 

 

6. Refeeding syndrome 

 

7. Total parenteral nutrition 

 

8. Toxic exposure 

–––a. Environmental 

–––b. Workplace  

 

9. Severe weight loss 

–––a. Jejunoileal bypass 

–––b. Gastric bypassa 

–––c. Severe starvation 

 



Is it common? 

 

The prevalence of NAFLD generally ranges from 15-51%. 

 

The prevalence of NAFLD in Asia is between 5% and 40%, 

and varies among different countries.  

 

Epidemic proportion and rapidly increasing 

 

The majority of cases occur between the ages of 40 and 60.  

 

NASH occurs more frequently in females (65 to 83%). 

 

 

• J Gastroenterol Hepatol 2007;22:788-93 
 

• Ann Intern Med 1997;126:137-45 



Children and adolescents are also 

affected. 

 

Fatty liver affects about 5% of 

children 

[J Pediatr 1995;127:700-4] 



Who can have fatty liver?  

Anyone ! 
 

 

 

But higher in  
 

1. Those who have risk factors eg obesity, diabetes, hypertriglyceridemia, 

severe weight loss and specific syndromes associated with insulin resistance.  

 

2. Individuals who are receiving drugs known to be associated with fatty liver.  



Fatty liver is strongly associated with obesity. 

 

Most obese people with NAFLD are between 10-40 % heavier than their 

ideal body weight.  

 

More than 70 % of people with NASH are obese.  

 

Fatty liver and obesity 



Excessive fat accumulation in the liver leading to fatty liver 
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.Obesity — More than 70 % of people with NASH are obese.  

 

Diabetes mellitus — Up to 75 %of people with NASH have diabetes mellitus. 

 

Hyperlipidemia — About 20 to 80 % of people with NASH have hyperlipidemia  

NAFLD as part of metabolic syndrome 



Fatty liver a part of metabolic syndrome 

There is increasing evidence that NAFLD represents the 
hepatic component of a metabolic syndrome . 



Lipid (fat) metabolism Mechanism 



Fat metabolism in insulin resistance 



 

The NAFLD can be categorized into  

1) simple steatosis (simple fatty liver)  

2) steatohepatitis (NASH).  

 

Steatohepatitis indicates fatty liver with inflammation (liver damage or liver cell death) 

- Showing raised liver enzymes (AST,ALT) in blood test 

 



Progression of fatty liver 

In most patients, there is little change in liver function tests 
throughout the course of the disease.  

 

In a sizable minority, however, histologic progression occurs 
and a small fraction of patients progress to end-stage liver 
disease.  

 



Factors implicated in the progression of NASH include  

 insulin resistance,  

 oxidative stress,  

 stellate cell activation,  

 apoptosis,  

 cytokine  

 adipokine pathways. 
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The "2-Hit Theory" 
  Insulin resistance is an antecedent in the accumulation of 

hepatocellular fat. 

 

 Retention of lipid in the hepatocyte triggers oxidative 
stress, generating reactive oxygen species, cytokine release, 
energy depletion and mitochondrial dysfunction causing 
cellular injury in the steatotic liver and culminating in 
NASH.  

 

 

 

Kitade M, Yoshiji H, Yoshii J, et al. The roles of interaction between leptin, oxidative stress, and angiogenesis in 

hepatic fibrogenesis in the rat model of nonalcoholic fatty liver disease. Hepatology. 2005;42:633A 



The "2-Hit Theory" 
 
Insulin resistance, severe hepatic steatosis, and 
overproduction of reactive oxygen species impair 
regenerative responses leading to hepatocytes with 
insufficient regenerative capacity and is vulnerable 
to a "second-hit" insult.  

 

Kakajima T, Moriguchi M, Nishikawa T, et al. Excessive telomere shortening and impaired 

regenerative response in hepatocytes of NAFLD patients. Hepatology. 2005;42:612A.  

 

Bailey S, Robinson G, Pinner A, et al. Mitochondrial dysfunction and NASH in response to a 

high-fat diet in mice: A functional proteomics approach. Hepatology. 2005;42:630A 



 

Independent predictors of fibrosis progression include 

-diabetes mellitus,  

-a higher body mass index.  

- elevated liver enzymes 

- association with other liver pathology eg HCV, HBV, alcohol. 

Hepatology 1999;30:1356-62, Gastroenterology 2001;121:91-100] 



 A proportion of those with simple steatosis will 
progress to NASH.  

 Of those with NASH, approximately 20% develop 
cirrhosis.  

 Of those with cirrhosis, 30-40% decompensate and 
succumb to liver-related death over a 10-year period. 
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McCullough AJ. The clinical features, diagnosis and natural history of 

nonalcoholic fatty liver disease. Clin Liver Dis 2004; 8: 521-33 



 
 Fatty liver  

Liver cirrhosis Liver transplant Liver cancer 

Multiple complications eg variceal 

bleeding, ascites, renal failure, 

encephalopathy, infection, bleeding 

tendencies. 

NASH 



Obesity 

Metabolic 

syndrome 

Coronary 

artery disease 

Stroke 

Liver cirrhosis 

& 

Liver cancer 

Fatty liver 

CV 

diseases 

Other 

complications 

of diabetes 

Peripheral 

vascular 

disease 

Eye 

complications 

Neuropathy 

Renal diseases 



Up to 75 %of people with NASH have diabetes mellitus. 

 

Increase risk of DM by 4x 

 

About 20 - 80 % of people with NASH have high blood triglyceride and 

cholesterol levels.  

 

Increase cardiovascular events eg heart attacks and strokes. 

 

NAFLD and cardiovascular risk factors 



Anty R, Gual P, Bekri S, et al. The inflammatory C-reactive protein is increased in both liver and adipose tissue in severely 
obese patients with or without type 2 diabetes and NASH. Hepatology. 2005;42:624A.  
 
Haukeland J, Damas J, Konopski Z, et al. Nonalchoholic fatty liver disease is a pro-inflammatory state. Hepatology. 
2005;42:614A. 
 

NASH is a generalized proinflammatory  state.  

 

Obesity in and of itself represents a low-grade systemic 
inflammation.  

 

This proinflammatory state is reflected by elevated 
serum markers, such as CRP and TNF-alpha, in patients 
with NAFLD 



 Fatty liver may not only be a marker of atherosclerosis but also a 
mediator! 

 The prevalence of NAFLD among patients with acute myocardial 
infarction was found to be higher than that found in the general 
population. 

 NAFLD was associated with greater severity of coronary disease.  

 Both of these findings were independent of BMI.  
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Fracanzani AL, Burdick L, Rasselli S, et al. Risk of early atherosclerosis evaluated by carotid artery intima-media 
thickness in patients with nonalcoholic fatty liver disease. Hepatology. 2005;42:610A. 



DIAGNOSIS AND EVALUATION 



What are the symptoms ? 

Most do not have symptoms! 



Symptoms 

1. Asymptomatic  

2. Fatigue  

3. Right upper quadrant discomfort  

4. Edema  

5. Pruritus  

6. Gastrointestinal bleeding  

7. Ascites 
 

Signs 

1. Normal examination  

2. Hepatomegaly  

3. Stigmata of liver disease  

4. Edema  

5. Jaundice  

6. Splenomegaly  

7. Ascites 

 

Prevalence 

20%-27% 

50%-73% 

25%-48% 

2%-10% 

0%-6% 

0%-3% 

0%-3% 

Prevalence 

19%-30% 

25%-53% 

5%-16% 

0%-10% 

0%-5% 

0%-3% 

0%-3% 

 

Symptoms, Signs, and Laboratory Abnormalities Associated With NAFLD* 

  

 



Laboratory Abnormalities 

1. AST  

2. ALT  

3. Alkaline phosphatase  

4. AST:ALT ratio  

5. Bilirubin  

6. Albumin  

7. Prothrombin time  

8. Serum markers or iron overload  

9. Hepatic iron index  

 

 

Degree/Prevalence 

Up to 4- to 5-fold elevation 

Up to 4- to 5-fold elevation 

Up to 2-fold elevation 

Usually < 1 

Elevated in late stages 

Decreased in late stages 

Prolonged in late stages 

25%-50% of subjects 

< 1.9 

 

  

 



Diagnosing NAFLD patients 

38 

NAFLD was previously diagnosed by: 

1. a histologic picture of steatosis or steatohepatitis. 

2. minimal (<40 g/week) or no alcohol consumption. 

3. an absence of serologic evidence of viral hepatitis. 

 

 



Liver biopsy 

 Liver biopsy is the gold standard. 

 Small risk and invasive 

 

Note: As a liver biopsy is invasive,with potential morbidity and mortality, it is not 

done routinely and usually is substituted with imaging studies. 



LIVER BIOPSY 

 
The value of a liver biopsy in routine clinical practice is hotly debated.  

 

Arguments against a liver biopsy include the generally good prognosis of 

most patients with NAFLD, the lack of an established form of effective 

therapy, and the risks and costs associated with a biopsy.  

 

On the other hand, a liver biopsy is the only accurate method for the 

diagnosis of NASH. 



The diagnosis of steatohepatitis, as opposed to fatty liver alone, and its grade 

and stage can only be made with precision by a liver biopsy.  

The cost and risks of the biopsy are generally weighed against the value of the 

information obtained from the biopsy in estimating prognosis and guiding 

future management decisions.  

If a decision is made to perform a biopsy, it is advisable to discuss the 

potential implications with the patient. 

LIVER BIOPSY 
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There are 4 sonographic findings of fatty change in the liver 

 

(1) A diffuse hyperechoic echotexture (bright liver),  

(2) Increased liver echotexture compared with the kidneys,  

(3) Vascular blurring, and  

(4) Deep attenuation. 

[Tohoku J Exp Med 1983;139:43-50] 

Ultrasound 

For NAFLD 



Utility of Imaging Studies for the Diagnosis of Fatty Liver 
  

 

  

 
Ultrasound 

 
CT scan 

 
MRI 

 

Sensitivity 

Specificity 

Cost 

 

++ 

+ 

+ 

 

++ 

+++ 

+++ 

 

+++ 

++++ 

++++ 

 



Imaging studies for NAFLD 
 

 

Imaging studies will look for features of fatty liver and exclude the presence of 

other biliary tract disease and focal liver disease, which may be responsible for 

elevation of liver enzyme levels.  

 

However, they do not distinguish between fatty liver, steatohepatitis, and 

steatohepatitis with early fibrosis. 
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Evaluation of 

patients with 

NAFLD 



Initial Diagnosis  
 

Usually an incidental finding. 
 



Evaluation of a Patient With Suspected NAFLD 

Clinical and Laboratory Evaluation 

 

 

Estimate the extent of underlying alcohol consumption  

 

-detailed clinical evaluation including interview of family members.  

-assessment of the clinical and biochemical signs of chronic alcohol consumption.  

 



Alcoholic hepatitis 
 

Usually sicker, have higher serum bilirubin levels 

 

Clinical features of chronic alcohol consumption eg 

parotid enlargement and Dupuytren’s contracture. 

 

AST/ALT ratio > 2. 

 

Lewis KO, Paton A. Tools of alcohol detection. Br Med J 1981; 283:1531–1532. 

 

Itoh S, Yougel T, Kawagoe K. Comparison between nonalcoholic steatohepatitis and alcoholic hepatitis. Am J 

Gastroenterol 1987;82:650–654. 

 



Evaluation of a Patient With Suspected NAFLD 

Clinical and Laboratory Evaluation 

 

Liver function test:  

•  Serum aspartate aminotransferase (AST),  

•  Alanine aminotransferase(ALT),  

•  alkaline phosphatase(ALP) levels  

•  serum bilirubin,  

•  albumin,  

 

Prothrombin time  

 

Exclude alternative or coexisting clinical conditions  

•  hepatitis C ( HCV serology) 

•  hepatitis B (Hep B s Ag)  

•  + other rarer cause of chronic liver disease (ANF, AMA, anti smooth 

muscle Ab, serum ferritin, serum transferrin , serum caeruloplasmin ) 

 

Imaging 

 



Evaluation of Prognosis 
 

Assessment of the stage of the disease and the degree of liver dysfunction.  

 

Liver function is generally assessed from the se. bilirubin, albumin and 

prothrombin time. These usually do not become abnormal unless there is 

underlying cirrhosis. 

 

 

However, the stage of the disease can only be ascertained by a liver biopsy.  

 

The decision to perform a liver biopsy to assess the stage of the disease 

should be weighed against the risks of the biopsy 



Evaluation of NAFLD. 



TREATMENT 



 
Exclude alcohol intake 
Have patient abstain from alcohol  
(suspect alcohol when AST > ALT and GGT elevated). 



Review medication list (prescription, over-the-counter, and 
supplements) and discontinue, if possible, medications that are 
known to cause abnormal liver enzymes. 



Exclude other liver diseases ( hepatitis) 

Hep B 

Hep C 

Hemochromatosis 

Wilson’s disease 

Lupus (SLE) 



Treatment 

Treatment should be directed not just at the liver 
pathology, but also the associated metabolic syndrome 
and insulin resistance.  
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Treatment Targets 
 

A. Treat root problem: Obesity (in most cases) 
 

B. Improving the pathological processes : insulin 

resistance 

 

C. Support liver metabolism & liver cells recovery. 

 

D. Treat associate medical conditions eg hypertension, 

hyperlipidaemia. 

 

E. Protect the liver from other insults. 

 

 



Behavioral modifi cation must be prioritized and 
monitored regularly.  

 

Most treatment failures are due to inadequate 
motivation in patients 

59 



Losing weight has a beneficial effect on ALT 

and steatosis in patients with NASH 

Eriksson S, Eriksson KF, Bondesson L. Nonalcoholic steatohepatitis in obesity a reversible condition. Acta Med Scand 

1986;220:83-8. 

 

Franzese A, Vajro P, Argenziano A et al. Liver involvement in obese children. Ultrasonography and liver enzyme levels at 

diagnosis and during follow-up in an Italian population. Dig Dis Sci 1997;42:1428-32. 51. Hickman IJ, Jonsson JR, Prins JB et al. 

Modest weight loss and physical activity in overweight patients with chronic liver disease results in sustained improvements in 

alanine aminotransferase, fasting insulin, and quality of life. Gut 2004;53:413-19. 

 

Knobler H, Schattner A, Zhornicki T et al. Fatty liver – an additional and treatable feature of the insulin resistance syndrome. 

QJM 1999;92:73-9. 

 

Kugelmas M, Hill DB, Vivian B, Marsano L, McClain CJ. Cytokines and NASH: a pilot study of the effects of lifestyle modification 

and vitamin E. Hepatology 2003;38:413-19. 

 

Palmer M, Schaffner F. Effect of weight reduction on hepatic abnormalities in overweight patients. Gastroenterology 

1990;99:1408-13. 

 

Ueno T, Sugawara H, Sujaku K et al. Therapeutic effects of restricted diet and exercise in obese patients with fatty liver. J 

Hepatol 1997;27:103-07 



Weight Management 
 If patient is overweight, encourage weight 

loss. 

 

 Those who are overweight (body mass index 
>25 kg/m2) should consider weight loss.  

 

 A target of 10% of baseline weight as an initial 
goal. 

 

 



Weight loss  
 

 

Weight loss and increased physical activity can lead to 

sustained improvement in liver enzymes, histology, serum 

insulin levels, and quality of life.  

  

Should not exceed approximately 1.6 kg per week in 

adults .  

 

Weight reduction should be gradual, since rapid weight 

loss has been associated with worsening of liver disease. 

 



Dietary recommendations generally include both caloric restriction and a 
decrease in saturated fats as well as total fats to <30% or less of total 
calories.  

 

A recommendation to exercise regularly.  

 

 





Don’t force feed yourself 
 
‘Don’t allow your liver to be a foie gras’  



Exercises 

Regular exercise to burn fat and gain muscle bulk has been shown to 

reduce insulin resistance. 



Morbid Obesity 

 

Those with a body mass index >35 kg/m2 and NAFLD may 
be considered for more aggressive weight management 
including surgery.  

 



Anti obesity medications 
Orlistat 

68 



Bariatric Surgery  

Improvement in steatosis (but not inflammation and fibrosis) and a 

decrease in hepatic factors involved in regulating fibrogenesis has 

been observed one-year following bariatric surgery . 



Bariatric Surgery 

Improvement in steatosis been observed one-year following bariatric surgery  
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The decision to perform this surgery should take 
into consideration the morbidity and mortality 
associated with the procedure. 



Intragastric Balloon 





Stop the evolution ! 



Patients should be monitored for signs of subacute 
nonalcoholic steatohepatitis during weight loss and 
liver function checked at intervals depending on the 
rapidity of weight loss. 

 



Medications 
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TREATMENT  

There is no single curative therapy for NASH. 

Multiple faceted approach is recommended. 



Medications that are used in the treatment 
 
• Metformin  
• Rosiglitazone/ Pioglitazone  
• Vitamin E and C  
• Statins 
• Losartan  
• Pentoxyphyline 
• UDCA 
• Essential phospholipids 
• Jetepar 
• Betaine 
• Silymarin 
 





Both hepatic and peripheral insulin resistance has been 

demonstrated in patients with NAFLD.  

 

Therefore improving insulin resistance with metformin 

and glitazones has been a therapeutic goal 

Insulin Sensitisers 



Thiazolidinediones 



Improving liver health and 
support recovery 
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Liver ‘tonics’ 
 Support metabolism 

 Support recovery of sick liver cells 

 Antioxidant effects 

 No or minimal side effects 

 Eg: silymarin, essential phospholipids 



Monitoring of disease progression 

 Blood tests  

 Liver biopsy 

 Fibroscan 

 Magnetic resonance elastography 
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Fibroscan 

- Liver elastography 

to measure the 

stiffness of the liver 



Magnetic resonance elastography 
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Treat other associated 
medical conditions 
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Treat other cardiovascular risk factors 
 High cholesterol – statin, fibrate 

 High blood pressure - ARB 

 Diabetes – Metformin , Thiazolidinediones 

 Smoking 



Preventing further insults 
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Avoid using hepatotoxic medications 
and alcohol 
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Vaccination against viral hepatitis 

Hepatitis B 

Hepatitis A 



Summary of management 
Diet modification 

Lose weight if obese 

Exercise 

Medications:  

       DM – Metformin / glitazones 

       HPT – ARB 

       Hyperlipidaemia – statin 

       +  ‘Liver tonics’ 

Liver injury prevention – vaccine, avoidance of alcohol and 
hepatotoxic drugs. 

Treat other assoc. comorbidities and CV risk factors 
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Indications for specialist referral are: 

 • Other underlying liver disease is suspected. 

 • Persistently raised liver enzymes despite treatment. 

 • Need for liver biopsy. 

 • Signs of liver fibrosis or cirrhosis. 
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Most cases should be managed in the primary 

care but pts with progressive disease should 

be referred for specialist care. 



Fatty liver is common 

 

Although most NAFLD patients have a benign 

course, some have a more aggressive 

progression to liver cirrhosis and liver cancer 

 

NAFLD should be treated as part of metabolic 

syndrome. 

 

NAFLD makes the liver more vulnerable. 

 

Presence of NAFLD in metabolic syndrome 

increases the risk of CV diseases further. 

 

NAFLD should not be ignored. 

 



Associate Prof Dr Loong Yik Yee 

Consultant Physician & Gastroenterologist 

Thank You for Your Attention 
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Essential phospholipids 
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Although EPL therapy does not ‘cure’ NAFLD, it can be used as 

supportive therapy for NAFLD.  

 

There are studies reporting improvement of up to 53.6 percent 

in symptoms and liver enzymes. [Medecine et chirurgie digestives 

1988;17:61-5] and improvement in ultrasound findings of up to 54.5 

percent. [International Journal of Diabetes in Developing Countries 

2005;25:12-9]. 



Metformin  

 A controlled trial included 36 patients with NASH who were randomly 

assigned to a lipid and calorie-restricted diet with or without metformin (850 

mg twice daily) for 6 months.  

Mean serum aminotransferase levels, insulin, and C-peptide levels 

decreased significantly in both groups, but to a significantly greater extent 

in the metformin group.  

Improvement in necroinflammation was observed more frequently in 

patients in the metformin group but results did not achieve statistical 

significance.  

A possible benefit was also suggested in an earlier open-label trial  

 Aminotransferase normalization was more likely with metformin than with 

weight loss and vitamin E in a randomized trial  

 On the other hand, improvement was only transient in another open label 

study of 15 patients  

http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/159390&drug=true
http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/280203&drug=true


Rosiglitazone 
   An uncontrolled trial included 30 adults with histologically confirmed 

NASH who were treated with rosiglitazone (4 mg twice daily) for 48 
weeks.  

    
   All patients were overweight (BMI >25 ) including 23% who were 

severely obese. Paired biopsies before and after treatment were 
available in 26 patients. The mean global necroinflammatory score 
improved significantly; in 10  patients (45 %) the biopsies improved to 
an extent where they no longer met published criteria for NASH.  

    
    There was also significant improvement is perisinusoidal fibrosis. Mean 

serum ALT levels showed corresponding improvement. 
 

http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/75500&drug=true


Pioglitazone  
 

At least 3 studies have evaluated pioglitazone, alone, in combination 

with dietary therapy or with vitamin E in patients with NASH. All 3 

showed biochemical and histologic improvement with pioglitazone 

but additional studies are needed to understand long-term benefits.  

 

The largest study included 55 pts with impaired glucose tolerance or 

type 2 diabetes and NASH who were randomly assigned to a 

hypocaloric diet plus pioglitazone (45 mg daily) or placebo for six 

months.  

 

Pioglitazone was associated with significant declines in serum 

aminotransferase levels, increased hepatic insulin sensitivity, and 

improvement in histology. One patient receiving pioglitazone 

developed fatigue and mild lower-extremity edema; otherwise 

treatment was well-tolerated. 

http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/67124&drug=true
http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/280203&drug=true


Betaine  

        Betaine is a normal component of the metabolic cycle of methionine, 

which has a protective effect against steatosis in animal models. A potential 

role in the treatment of NASH was suggested in a pilot study involving 10 

adult patients .  

 

     Treatment for one year was associated with significant improvement in 

serum aminotransferase levels and liver histology. These results await 

confirmation in controlled trials. 

http://www.utdol.com/utd/content/topic.do?topicKey=drug_a_k/140318&drug=true


Probucol  

 

Probucol (a lipid lowering agent with antioxidant properties) 

was associated with a significant reduction in serum 

aminotransferases in a pilot, randomized controlled trial .  

 

The effect on liver histology was not assessed.  

http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/70538&drug=true


Vitamin E and C  

The observation that vitamin E decreases oxidative stress provides a 

rationale for its use in patients with NASH.  

An uncontrolled trial in children suggested that supplementation with 

vitamin E (400 to 1200 IU daily) was associated with a significant 

decline in serum aminotransferases  

 A reduction in aminotransferases with vitamin E was also noted in a 

preliminary report of a controlled trial comparing vitamin E alone to 

vitamin E with pioglitazone; however, histologic improvement was 

only seen with combined therapy.  

A placebo-controlled trial involving 45 patients concluded that six 

months of treatment with a combination of vitamin E and C (1000 IU 

and 1000 mg, respectively) was associated with significant 

improvement in liver fibrosis . There was no benefit on 

necroinflammatory activity. 

http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/280203&drug=true
http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/67124&drug=true


Ursodeoxycholic acid  

 

A potential benefit of ursodeoxycholic acid (UDCA) was suggested in a pilot 

study of 40 patients . However, a subsequent larger controlled trial showed 

no benefit .  

 

A later controlled trial found biochemical improvement with combination of 

UDCA plus vitamin E, but as noted above, vitamin E cannot be 

recommended . 

http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/275906&drug=true
http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/280203&drug=true


Losartan  

 

        Angiotensin II is involved in the pathogenesis of hepatic 
fibrosis and enhances iron deposition and insulin 
resistance.   

 

         A pilot study of the angiotensin II receptor antagonist 
losartan in 7 patients with NASH suggested a benefit on 
blood markers of hepatic fibrosis and serum 
aminotransferase levels. Further studies are needed. 

http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/148036&drug=true


Pentoxifylline  

 

           Pentoxifylline inhibits production of TNF alfa, 

which has been hypothesized to contribute to the 

progression of NASH.  

          Biochemical improvement was described in two 

pilot studies with a total 38 patients. However, in one 

of the studies , 9 of 20 patients dropped out due to 

side-effects (primarily nausea). 

http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/196231&drug=true


Orlistat  

 

      Orlistat is a gastrointestinal lipase inhibitor used in the 
treatment of obesity and type 2 diabetes mellitus.  

 

      A pilot randomized controlled trial in patients with NASH 
found a significant reduction in fatty liver as assessed by 
ultrasound. Serum aminotransferases also declined to a 
greater extent with orlistat than placebo. 

http://www.utdol.com/utd/content/topic.do?topicKey=drug_l_z/58480&drug=true


Prevention of fatty liver 



Prevention of fatty liver 


