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Benign Hepatic Steatosis and Non-Alcoholic Steatohepatitis

Benign Hepatic Steatosis

TNF-(:  NASH


etiology

timing

diagnosis

Treatment
Screening of healthy populations has revealed that 1%-6% of asymptomatic individuals have abnormal liver tests.  

1. The prevalence of liver disease is lower (less than 1%).

2. Alternative explanations for these elevations are:  benign hepatic steatosis [B.H.S.] (fatty liver without inflammation), unidentified liver disease, disease of muscle or bone, or  hypothyroidism.

a. B.H.S. is the most common cause for mild elevations in liver enzymes (AST, ALT, Alk phos and GGT).
b. Fatty liver is associated with obesity:  it is present in almost all markedly obese individuals and in 75% of people with moderate to severe obesity.  All markedly obese people have steatosis, especially  those with truncal obesity (When you put on weight, fats are made and deposited in the liver). Other associations include alcohol abuse (even in thin people), hyperlipidemia, diabetes mellitus, impaired (-oxidation of fatty acids, IBS, corticosteroids or other long term antiinflammatory medications and malnutrition.

1.) increased abdominal weight (high waist to hip ratio) is the strongest predictor for BHS and NASH. 

2.) BHS with truncal obesity is often seen along with insulin resistance, HTN, hypertriglyceridemia, iron overload (= syndrome X) and syndrome X and BHS may be synonymous.  Both are risk factors for early atherosclerosis.

3.) TNF-( mediates insulin resistance.

a. Obese people with diabetes are at significant risk for nonalcoholic steatohepatitis (N.A.S.H.) which may eventually progress to cirrhosis, an inflammatory process.

b. Syndrome X:  HTN, insulin resistance, increased abdominal girth and atherosclerosis is also associated with BHS.  Insulin resistance is the tie that binds theses conditions together. 

c. skinny people: can have fatty livers if they are insulin resistant

c.    
In overweight adults with mild elevations of liver enzymes, a weight reduction of 

     
10% typically brings these enzymes into normal range and decreases hepatosplenomegaly. 

d.
BHS interferes with detoxification, glucuronidation, and drug metabolism.

e. BHS is associated with CHD, NIDDM, hypercoagulability.

f. BHS is the first hit to the liver. 

1. Fat droplets are a “first hit,” against the hepatocytes that leave them vulnerable to a “second hit” like endotoxins like Klebsiella from leaky gut that travels to the portal circulation (a reason there may be dysbiosis and systemic illness). 

2. The first hit increases the exposure of hepatocytes to TNF-( (can be from a toxin or microbe).  Increased mitochondrial permeability results in increased reactive oxygen species leading to apoptosis.  Adaptation can also occur.  If a second hit occurs (endotoxin from leaky gut, microbe, exotoxin), the ability for apoptosis is inhibited due to partial depolarization.  The cell is viable but vulnerable and may become necrotic, the consequence is fibrosis. 

3. increased intestinal permeability with translocation of bacterial products from the intestinal lumen to the mesenteric circulation and its lymphatics induces regional and systemic production of TNF-( and other proinflammatory cytokines (IL-1, Il-6, Il-8)

4. decreased detoxification interferes with metaboism of drugs resulting in increased need for some drugs which require modification into an active form or increased side effects from drugs that require metabolism to be removed.  

g. Inflammation = second hits (metabolic toxins, viral infections, endotoxins, alcohol, stress-induced cortisolemia and hyperglycemia, drugs)

1. The second hit interferes with the hepatocyte’s normal ability to protect itself from TNF-(-induced cell death (apoptosis)

2. Steatohepatitis, through mechanisms not well understood, modifies the response of hepatic stellate cells to injury-related cytokines so that collagen synthesis and deposition are stimulated.

The take home is that if leaky gut or other toxic insult is occurring in the body, the liver must be addressed as well.

h. Steatosis results from:

1.) increased supply of fatty acids to the liver

obesity,

starvation: Most anorexics have some degree of fatty liver.

increased fat intake:  Zone and Atkins diet

prolonged stress:  cortisol stimulates fatty deposition,  cortisol and insulin regulate each other)

2.) Excess production of fatty acids by the liver.  Excess carbohydrate and protein (Zone and Atkins) intake stimulates insulin, which stimulates lipogenesis. Instead of burning fat as the diets proclaim, it gets stored in your liver.  

3.) Impaired mitochondrial B-oxidation of fatty acids (carntine deficiency, coenzyme A deficiency, pantothenic acid deficiency, other defects of mitochondrial function).  Alcoholics have high body fat due to loss of mitochondrial function (oxidized to death).

4.) Impaired packaging of TGs in VLDLs and secretion of these complexes: inadequate protein synthesis (poor vegan diet), inadequate lecithin (from veggies), inadequate methyl donors (Met, Choline – from veggies, esp garlic and onions), deficiency of essential fatty acids, non-intact cytoskeleton.  

i. Confirmatory Dx of BHS = ultrasound of liver (shows fatty infiltrates when the liver fat content exceeds 25%).  If there is no confirmation with US, then there is <25% and you have a better chance of reversing.  If >25% then Tx needs to be aggressive.  (not a very sensitive test, so if it is negative, it does not rule out steatosis)


Clinical signs:  Truncal obesity, high diet in carbs or fats or alcohol, chronic exposure to toxins:  


multiple medications, leaky gut, environmental.  

j. Gold standard for NASH is liver biopsy (denotes inflammation and fibrosis): If the patient has 


biabetes, obese, HTN, elevated liver enzymes and (+) US then order a biopsy as this 


person is at high risk of NASH as this person is well into the 2nd hit.  

k. NASH can only be diagnosed with less than 20 g alcohol/day (1 drink = 13-14 g alcohol)

l. Treatment goals for BHS and NASH:

1.) gradual weight loss:  exercise, reduction of caloric intake.  Gradual weight loss.  If weight loss is rapid, the liver will be overwhelmed with lipid deposition. 
2.) improve glycemic control: Momordica, Gymnema, Trigonella, Galega, Cr, Mg, biotin (400 mcg-10 mg/d)

3.) reduce stress: stress management, nervines, adaptogens. Stress ( ↑cortisol which counteracts insulin by ↑(-oxidation of fatty acids

4.) improve mitochondrial function: antioxidants, antihepatotoxic herbs

Dr. A’s Nutrients for mitochondrial function include: 

· pantothenic acid (use a whole B complex)

· B5 (400 -2000mg/day)(hay fever can use 2 – 3 g of B5/day)

· -lipoic acid (300 – 900mg/day will help decrease TNF –dosage depends on weight)

· Carnitine (improves transport of fatty acids_)

5.) improve triglyceride packaging into VLDL: choleretics, methionine (brassicas, nuts), choline. Lipotropics 

have methionine and choline. 

6.) normalize intestinal flora and reduce inflammatory cytokines: demulcents, antioxidants

7.) Antioxidant treatment decreases TNF-( expression and induced hepatic damage:

Decreases TNFa:

· lignans

· glycyrrhiza

· milk thistle (flavinoids)

· seranoa

· phylanthus

· curcuma

m. Allopathic treatment for steatosis is ursodeoxycholic acid 13-15 mg/kg/d for 12 mo.



3. 
With mild to moderate findings your initial approach should be conservative:

a. Eliminate lab error by repeating the test right away and include a Hepatitis screen (comprehensive panel)

b. If Hx is non-contributory and PE is not conclusive, repeat blood test in 1 month.

c. During this month, abstain from all alcohol use, eliminate use of all medications (specifically those which increase load on the liver) if feasible, counsel patient about weight loss, encourage bile flow with choleretics and cholagogues (Chelidonium, Taraxacum root, Chionanthus, Hydrastis, Curcuma, Methionine, Fumaria, etc.). 

1.) If you suspect N.A.S.H. (obese person with mild-moderate elevation of ALT, elevated blood glucose, and hepatomegaly), liver biopsy is indicated to determine presence of fibrosis.

2.) In N.A.S.H. you may also find GGT elevation, TG elevation (in children), alk. Phos. Elevation, and rarely an elevated bilirubin.  Albumin levels are typically not decreased (vs. alcoholic hepatitis, albumin is usually less than 3.5 g/dL)

d. After 1 month and negative Hep. screen, if enzymes are still elevated investigate for hepatotoxicity (elevated detoxification) with  detoxification panels.  Also you still need to R/O chronic active hepatitis C (it can take 6-12 months for the Hep C Ab titers to be high enough to read) or autoimmune induced hepatitis.  

1.) To R/O autoimmune hepatitis do a complete autoimmune panel (anti-smooth mm. Ig, anti-mitochondrial Ig, anti-ds DNA, with ANA)  

2.) You may elect to do a therapeutic trial with cortisol (i.e. Isocort) for autoimmune hepatitis instead of doing the (expensive) panel.  Dr. Aschuler thinks the isocort tx (2.5 mg/tablet) is “a little out there.”

e. Always keep the possibility of N.A.S.H. in mind with unexplained abnormal liver function tests (LFTs), and if a possible diagnosis, a liver biopsy is indicated. Steatohepatitis with fibrosis found in 30% of obese patients with abnormal LFTs.










Urodeoxycholic acid:


- has 50% reoccurrence after use








