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General Statement:

Nutrition and supplementation are often effective in early 
to moderate stages of degenerative diseases, but usually 
not effective and possibly detrimental in more advanced 
stages of many diseases, especially in cases of advanced 
liver, kidney diseases, and/or in multiple organ failure



Approaching Patient With Reported Liver Problem

1. Does the patient know the diagnosis

2. How was the diagnosis made

3. Is  the cause of condition known (infectious, drug-induced, alcohol, 
autoimmune, neoplastic disease etc)

4. What medical steps provided & advice given thus far

5. What blood tests and imaging tests have been performed to make diagnosis 
and monitor progress

6. What is level of severity (early stage, moderate, approaching end-stage 
disease)

7. What are most recent blood tests revealing (also biopsy, imaging)

8. Ask to see copy of blood lab reports 

9. What are all medications being used at moment (may potentiate liver 
damage)

10. What supplements and diet being used

11. What is alcohol intake in the past and present



Some Important Liver Functions

Liver Synthesizes Special Proteins:

1. For blood clotting – hemorrhage in liver disease (ecchymosis) 

2. For processing fats (clears chylomicrons and synthesizes VLDL and HDL) 
–see fatty liver degeneration in liver disease

3. Liver synthesizes and stores glycogen, releasing glucose to maintain 
blood glucose btw meals – hypoglycemia in liver failure

4. Albumin – carries many nutrients and hormones through blood, 
responsible for oncotic pressure – in liver failure drop in serum albumin 
allows increased interstitial edema and swelling to occur – late stages of 
liver failure

• Liver stores vitamins & minerals including iron, copper, vitamin A, Vitamin 
B12, and Vitamin D.



• Liver detoxifies many agents removing toxins from the body, and thus 
is exposed to many damaging agents itself.

• Liver largely  responsible for drug metabolism, and can be damaged by 
certain drugs

• Liver breaks down insulin.

• Liver converts  ammonia into urea – as ammonia very damaging to 
body and brain (hepatic encephalopathy) 

• Liver makes bile which is required for digesting lipids.

• Liver works as part of the immune system by producing cells that join 
with antigens.



Liver can be damaged in various ways:

1. Genetic diseases (impair normal liver function)

2. Autoimmune Disease of liver

3. Infectious diseases (viral hepatitis)

4. Alcohol

5. Drug-induced liver damage – acetaminophen is leading cause of 
drug-induced liver damage, and a leading cause of liver failure in 
North America (many other drugs can also damage liver)

6. Fatty liver from obesity, diabetes, etc

7. Neoplasms (primary or secondary)

8. Bile duct obstructive diseases and conditions

9. Vascular lesions in liver portal vein

10. Increased pressure in liver blood vessels (e.g. Congestive heart 
failure)



Liver Function Tests
• Regardless of the cause , damage to liver cells usually 

allows certain liver enzymes to leak into bloodstream.  

• Thus, liver function tests involve measuring liver 
enzymes in the bloodstream, as well as other liver-
related molecules (e.g. bilirubin, albumin, clotting 
factors and clotting behavior)

• Let’s review some of these liver function tests



Serum Liver Enzymes Used In Screening of 
Liver Disease

ALT and AST

Alanine aminotransferase (ALT)

Aspartate aminotransferase (AST)

• Most commonly used indicators of liver damage  and formerly known as SGPT and SGOT.

• ALT is more specific indicator of liver inflammation, as

AST is also found in other organs such (heart and skeletal muscle). 

• In acute injury to the liver, as in viral hepatitis, the level of the ALT and AST may be used as a general measure of 
the degree of liver inflammation or damage. 

• In chronic liver disease, this is not the case, for these enzymes may remain in normal range even in the presence 
of cirrhosis (liver scarring). 

• The ratio of AST to ALT is sometimes useful in differentiating between causes of liver damage. More than 2:1 in 
alcohol liver damage

• ALT is the most common liver function screening test



Gamma Glutamyl Transpeptidase (GGT) - liver enzyme

• High levels can indicate cholestatic damage or alcohol toxicity.

• An individual abusing alcohol may exhibit an isolated rise in GGT, and can be used to 
screen for chronic alcohol abuse (elevated in about 75% chronic drinkers). GGT used 
to monitor alcohol sobriety program compliance

• GGT often  returns to normal levels if the person stops drinking for a few weeks.

• In patient with high Alkaline Phosphatase (ALP) with normal GGT – think bone disease

• In patient with high ALP and GGT (or 5-NTD) – think liver disease, especially biliary
tract problems

• Elevated GGT, Alkaline Phosphatase and 5-NTD suggest biliary tract obstruction 
problems



GGT Continued

Alcohol - Even small amounts of alcohol within 24 hours  of blood test 
may cause temporary increase in the GGT. 

Heart Failure - GGT levels may be elevated in heart failure. 

Drugs  - that may cause an elevated GGT level include:

phenytoin, carbamazepine, and barbiturates such as  phenobarbital, 
NSAIDs, lipid-lowering drugs (statins) antibiotics, histamine receptor 
blockers, antifungal agents, antidepressants, and hormones such as 
testosterone, clofibrate and oral contraceptives 

Smoking can also increase GGT.



Alkaline Phosphatase 

• Most frequently used to detect obstruction in the biliary system.

• Elevation common in gallstone disease, alcohol abuse, and drug-
induced hepatitis, or in less common disorders such as primary 
biliary cirrhosis (PBC) or biliary tumors.

• Alkaline phosphatase is also found in other organs such as bone, 
placenta, and intestine (bone fracture healing)

• For this reason, it is often useful to also measure gamma-glutamyl
transpeptidase (GGT) or 5'-nucleotidase (5'-NT), along with the 
alkaline phosphatase when the origin of the elevated alkaline 
phosphatase is not clear. 

• Abnormalities of the 5'-NT (see next slide) or GGT (along with 
alkaline phosphatase) suggest liver or biliary tract disease.



5' Nucleotidase (5'NTD)

Another test specific for cholestasis or damage to the intra 
or extrahepatic biliary system

In some laboratories,  substitutes for GGT for ascertaining 
whether an elevated ALP is of biliary or extra-biliary origin.



Bilirubin

•
Bilirubin  formed primarily from breakdown of heme in red blood cells. 

• It is taken up from the blood, processed, and then secreted into the bile by the liver. 

• Normally a small amount of bilirubin in the blood in healthy individuals (<17µmol/L).

• Conditions which cause increased formation of bilirubin, such as destruction of red blood 
cells, or decrease its removal from the blood stream as in liver dysfunction, may result in an 
increase in the level of bilirubin in the blood.

• Levels greater than 50 µmol/L usually are noticeable as jaundice. 

• Since the bilirubin may be elevated in many forms of liver or biliary disease, it is relatively 
non-specific.

• It is, however, generally useful as a true liver “function test”, since it reflects the liver’s ability 
to take up, process, and secrete bilirubin into the bile.



Albumin

Albumin - major protein formed by the liver. 

• Chronic liver disease is a leading causes of decreased albumin in 
blood stream from decreased synthesis (normal > 35 g/L).

Prothrombin time and INR
The prothrombin time and INR are used to assess blood clotting.

• Blood clotting factors and proteins made by the liver, and thus 
deceased in liver damage 

• Good correlation between abnormalities in coagulation measured 
by these tests and the degree of liver dysfunction. 



Other Liver Tests:

Specific antibodies, proteins, and nucleic acids may be used to 
indicate the presence of viral hepatitis B (HBsAg, HBV DNA) or C 
(e.g. anti-HCV antibodies, HCV RNA). 

Elevations in the serum iron, transferrin saturation and ferritin may 
indicate the presence of hemochromatosis. 

A deficiency of ceruloplasmin is usually seen in patients with a 
copper metabolism disorder called Wilson disease. 

A low level of alpha-1-antitrypsin may indicate the presence of lung 
and/or liver disease in children and adults due to alpha-1-
antitrypsin deficiency. 



Immunologic tests such as the anti-mitochondrial 
antibody may suggest the presence of primary biliary
cirrhosis (PBC).

Antinuclear and/or anti-smooth muscle antibodies 
may indicate the presence of autoimmune hepatitis.



View of Abdominal Organs: 
Note Liver Right and Left Lobe



Liver is largest parenchymal organ, lying just below the diaphragm. 
The right lobe (at the left in the photograph) is larger than the left lobe. 
The falciform ligament is the rough dividing line between the two lobes.



Common Pathophysiology Leading to Liver 
Disease and Failure



Review of Most Common Liver Pathologies



Occurrence of liver disease patients receiving transplants in the US



Normal Liver Appearance: External surface of a normal liver. The 
color is brown and the surface is smooth. A normal liver is about 
1200 to 1600 grams



Fatty Liver: Common in Alcohol Abuse, Obesity, Metabolic Syndrome 
and Type 2 Diabetes.
The liver is slightly enlarged and has a pale yellow appearance, seen 
both on the capsule and cut surface. This uniform change is consistent 
with fatty metamorphosis (fatty change).



Autoimmune Diseases Involving Liver:

Primary Biliary Cirrhosis

Primary Sclerosing Cholangitis



Primary Biliary Cirrhosis - a rare autoimmune disease (mostly of middle-aged women) 
is characterized by destruction of bile ductules.

Anti-mitochondrial antibodies can be detected in serum. Seen here in a portal tract is 
an intense chronic inflammatory infiltrate with loss of bile ductules. 

Micronodular cirrhosis ensues.



Primary Biliary Cirrhosis involves T cell mediated destruction of the bile ducts of the liver, with 
infiltration of the liver with macrophages and other lymphocytes, resulting in an intense 
inflammatory response.

The bile ducts become clogged or destroyed, resulting in fibrosis and degeneration of the 
hepatocytes. Transplantation is primary treatment, however disease may recur after 
transplantation.



Primary Biliary Cirrhosis  - This immunofluorescence pattern is positive for 
anti-mitochondrial antibody (AMA)  associated with primary biliary cirrhosis.

The tissue substrate for this test is renal parenchyma, and the tubule cells 
have lots of mitochondria, which stain bright green.



Primary Sclerosing Cholangitis

• Chronic liver disease caused by progressive 
inflammation and scarring of the liver bile ducts

• Inflammation impedes flow of bile to  gut, which can 
ultimately lead to liver cirrhosis, liver failure and liver 
cancer

• Underlying cause believed to be autoimmunity

• See Ulcerative Colitis in more than 80% of those with 
PSC 



Primary Sclerosing Cholangitis pathology results in sclerosis, forming multiple layers of 
connective tissue surrounding bile duct lumens, as well as distension from inflammation and 
fibrosis.

Stoppage of bile production, in turn, causes hepatocyte death.

Eventually leads to fibrosis and cirrhosis. Medical treatment options is usually Liver 
transplantation.

Microscopically, see bile duct surrounded by marked collagenous connective tissue 
deposition.



Primary Sclerosing Cholangitis: This trichrome stain of the liver demonstrates 
extensive portal tract fibrosis with sclerosing cholangitis. The hepatocytes are 
normal.



Fatty Liver (Steatohepatitis) 
Lipid accumulates in the hepatocytes as vacuoles. These vacuoles have 

clear appearance with H&E staining. The most common cause of fatty 
change in developed nations is Alcoholism. Diabetes mellitus, obesity, 
and severe gastrointestinal malabsorption are additional causes



Cirrhosis - When hepatocytes are injured, they fibrose. It results in diffuse fibrosis of the 
hepatocytes
Fibrosis is then converted into nodules in the healing process. These nodules often affect 
the blood flow through the liver.

In addition, when the cells fibrose, they no longer actively interact with their environment. 
These two factors together cause liver failure as a result of cirrhosis.

In addition, cirrhosis can lead to elevated blood pressure which can often lead to edema in 
the abdomen, and most seriously hepatic encephalopathy



Micronodular vs Macronodular Cirrhosis:

This is an example of a micronodular cirrhosis. The regenerative nodules are quite 
small, averaging less than 3 mm in size. The most common cause is chronic 
alcoholism. – developing over many years.



A close-up view of a micronodular cirrhosis in a liver with fatty 
change demonstrates the small, yellow nodules. Micronodular
cirrhosis may also be seen with Wilson's disease, primary biliary
cirrhosis, and hemochromatosis.



Macronodular Cirrhosis: 
The nodules seen here are larger than 3 mm and, hence, 
this is an example of "macronodular" cirrhosis.



Macronodular cirrhosis. Viral hepatitis (B or C) is most common cause.

Wilson's disease and alpha-1-antitrypsin deficiency also can produce a 
macronodular cirrhosis.



Hemochromatosis: The hepatocytes and Kupffer cells here are full of granular 
brown deposits of hemosiderin from accumulation of excess iron in the liver.

The term "hemosiderosis" is used to denote a relatively benign accumulation of 
iron. The term "hemochromatosis" is used when organ dysfunction occurs.

The iron accumulation may lead to a micronodular cirrhosis



Hemochromatosis: A Prussian blue iron stain demonstrates the blue granules of 
hemosiderin in hepatocytes and Kupffer cells. 

Hemochromatosis leads to bronze pigmentation of skin, diabetes mellitus (from 
pancreatic involvement), and cardiac arrhythmias (from myocardial involvement).



Hemochromatosis results from a mutation involving the 
hemochromatosis gene (HFE) that leads to increased iron absorption 
from the gut. 

• The prevalence is between 1:200 and 1:500 persons in the U.S. 

• About 1 in 10 persons of northern European ancestry carries the 
abnormal recessive HFE gene. We think this defect allowed them to 
resist bubonic plague  better than most European people (less 
available iron for bacteria) - Black Death killed 30–60 % of Europe's 
population in 1348 and 1350.

• Excessive iron deposition in persons with hemochromatosis can 
affect many organs, but heart (congestive failure), pancreas
(diabetes mellitus), liver (cirrhosis and hepatic failure), and joints
(arthritis) are the most severely affected.



List of Northern European Countries

• Denmark

• Faroe Islands

• Estonia

• Finland 

• Åland Islands

• Iceland

• Ireland (prone to hemochromatosis and celiac disease) – alcohol is a bad addition to both diseases

• Latvia

• Lithuania

• Norway

• Svalbard and Jan Mayen

• Sweden

• United Kingdom 

• Guernsey

• Isle of Man

• Jersey



Chronic Active Hepatitis (Inflammation)

• Can be caused by many factors, including infectious types ( hepatitis B, C, or 
D virus), autoimmunity, alcohol and idiosyncratic drug prescriptions.

• All causes produce liver inflammation, specifically around the portal veins.

• Hallmark Feature is piecemeal necrosis, in which the cells at the border 
between the connective tissue of the portal system and the hepatocytes are 
destroyed.

• Necrosis leads to cirrhosis and liver failure.

• While viral hepatitis can recur after a liver transplant, if often recurs at a 
much slower rate.



Viral hepatitis leads to liver cell destruction.
A mononuclear inflammatory cell infiltrate extends from portal areas and 
disrupts the limiting plate of hepatocytes which are undergoing necrosis, the so-
called "piecemeal" necrosis of chronic active hepatitis.

In this case, the hepatitis B surface antigen (HbsAg) and hepatitis B core 
antibody (HbcAb) were positive.



Hepatitis:
Grossly, there are areas of necrosis and collapse of liver lobules seen 
here as ill-defined areas that are pale yellow. Such necrosis occurs with 
hepatitis.



Viral Hepatitis: Individual hepatocytes are affected by viral hepatitis. Viral hepatitis A rarely 
leads to significant necrosis, but hepatitis B can result in a fulminant hepatitis with 
extensive necrosis.

A large pink cell undergoing "ballooning degeneration" is seen below the right arrow. At a 
later stage, a dying hepatocyte is seen shrinking down to form an eosinophilic "councilman 
body" below the arrow on the left.



Viral hepatitis C, which in half of cases leads to chronic liver disease.

In this case, necrosis and inflammation are prominent, with some steatosis as well.

Regardless of the grade or stage, the etiology of the hepatitis must be sought, for the 
treatment may depend upon knowing the cause, and chronic liver diseases of different 
etiologies may appear microscopically and grossly similar. Thus, blood tests, imaging 
tests and biopsy complement diagnostic process



Drug-induced hepatitis

Drug-induced hepatitis with granulomata. 



Acetaminophen Overdose: 
There is extensive hepatocyte necrosis seen here in a case of acetaminophen overdose. 
The hepatocytes at the right are dead, and those at the left are dying. This pattern can 
be seen with a variety of hepatotoxins. 

Acetaminophen is leading drug-induced cause of liver failure and a leading cause of liver 
failure, in general (more details later)



Portal Vein Hypertension, Ascites, and Esophageal and 
Abdominal Varices

• Ascites is caused by many diseases, including liver disease, congestive heart 
failure, nephritis, infection and cancer, to name some of the most common.

• One of the complications of cirrhosis is portal hypertension

• The liver is supplied by blood from the heart through the hepatic artery and by 
blood from the gut (the digestive system) and pancreas through the portal vein.

• When cirrhosis develops, the portal vein system cannot filter effectively 
through the cirrhotic and nodular liver which results in increased pressure of 
the blood flowing from the digestive system.

• This increased pressure forces fluid (made up of water and proteins) out of the 
blood vessels which collects in the abdominal cavity (Ascites) 



Portal Vein



Portal Hypertension Appearance of Abdomen

Portal hypertension resulting from cirrhosis. The increased pressure is transmitted to 
collateral venous channels. 

Sometimes venous collaterals dilated, as seen on abdomen of a patient with cirrhosis



Esophageal Varices From Portal Vein Hypertension

A very serious problem produced by portal hypertension results when 
submucosal veins in the esophagus become dilated.

Known as esophageal varices (seen here in the lower esophagus as linear blue 
dilated veins). There is hemorrhage around one of them.

Such varices are easily eroded, leading to massive gastrointestinal hemorrhage.



Portal Vein Hypertension From Cirrhosis

• Other consequences of portal hypertension include 
dilated veins in the esophagus (varices), prominent 
veins on the abdomen, and an enlarged spleen.

• Each of these conditions is due primarily to 
increased pressure and accumulation of blood and 
excess fluid in the abdominal blood vessels



Alcohol and Liver Damage (3 Types)

Alcohol leads to an assortment of diseases in the liver.

• In the US 10 % of men and 3 % of women may have liver problems due to chronic alcohol 
abuse. (AST:ALT ratio, and/or isolated GGT – good screening)

• In Western world alcohol is leading underlying cause of liver disease. The 3 main conditions 
that result in liver failure due to alcohol abuse are:

1. Steatohepatitis: fatty liver, the accumulation of lipid within the hepatocytes, accompanied 
with inflammation. These two factors can lead to fibrosis and cirrhosis.

2. Cirrhosis - the repeated exposure of the hepatocytes to toxins can lead directly to fibrosis and 
cirrhosis, most frequently micronodular cirrhosis

3. Alcoholic hepatitis is when alcohol leads directly to hepatocyte injury and swelling, 
accompanied by necrosis. There is also infiltration by lymphocytes, which often leads to 
more cell death, fibrosis and cirrhosis. 



How Alcohol Causes Steatohepatitis

• Alcohol is metabolized by alcohol dehydrogenase (ADH) into acetaldehyde, then further 
metabolized by aldehyde dehydrogenase (ALDH) into acetic acid, which is finally oxidized into 
carbon dioxide (CO2) and water ( H2O). This process generates NADH, and increases the 
NADPH/NADP+ ratio. 

• A higher NADH concentration induces fatty acid synthesis while a decreased NAD level results in 
decreased fatty acid oxidation. 

• Subsequently, the higher levels of fatty acids trigger triglycerides accumulation, resulting in fatty 
liver.



How Alcohol Causes Hepatitis
• Alcoholic hepatitis characterized by inflammation of hepatocytes.

• 10% and 35% of heavy drinkers develop alcoholic hepatitis.

• The inflammation predisposes to liver fibrosis. 

• Inflammatory cytokines (TNF-alpha, IL6 and IL8) are thought to be essential in 
the initiation and perpetuation of liver injury by inducing apoptosis and 
necrosis.

• One possible mechanism for the increased activity of TNF-α is the increased 
intestinal permeability due to liver disease. This facilitates the absorption of 
the gut-produced endotoxin into the portal circulation. The Kupffer cells of the 
liver then phagocytose endotoxin, stimulating the release of TNF-α. TNF-α 
then triggers apoptotic pathways through the activation of caspases, 
resulting in liver cell death. 



How Alcohol Causes Cirrhosis

• Cirrhosis is late stage serious liver disease marked by 
inflammation, fibrosis (cellular hardening) and damaged 
membranes, preventing detoxification of chemicals in the 
body, ending in scarring and necrosis.

• Acetaldehyde may be responsible for alcohol-induced 
fibrosis by stimulating collagen deposition by hepatic 
stellate cells. 

• The production of oxidants derived from NADPH oxidase
and/or cytochrome P-450 2E1 and the formation of 
acetaldehyde-protein adducts damage the cell membrane. 



Mechanisms of Alcohol-induced Liver Damage



Whose at Risk for Alcohol-induced Liver Damage

• Quantity of alcohol taken: Drinking 32 - 48 oz. of beer (3-4) 4 - 8 oz. of 
liquor (3-4) or 16 - 32 oz. of wine (3-4) every day for 10 - 15 years or 
longer greatly increases risk of cirrhosis. 

• Pattern of drinking: drinking outside of meal times increases up to 2.7 times 
risk of alcoholic liver disease.

• Gender: females are twice as susceptible to alcohol related liver disease, and 
may develop alcoholic liver disease with shorter durations and doses of chronic 
consumption. The lesser amount of alcohol dehydrogenase secreted in the gut, 
higher proportion of body fat in women, and changes in fat absorption due to 
the menstrual cycle may explain this phenomenon

• Hepatitis C infection: a concomitant hepatitis C infection significantly 
accelerates alcohol-induced liver damage



• Genetic factors: Monozygotic twins are more likely to be 
alcoholics and to develop liver cirrhosis than dizygotic twins. 
Polymorphisms in the enzymes involved in the metabolism of 
alcohol, such as ADH, ALDH, CYP450-2E1, mitochondrial 
dysfunction, and cytokine polymorphism may partly explain this 
genetic component. However, no specific polymorphisms have 
currently been firmly linked to alcoholic liver disease.

• Iron overload (hemochromatosis) 

• Diet: malnutrition, particularly vitamin A and E deficiencies, can 
worsen alcohol-induced liver damage by preventing 
regeneration of hepatocytes. This is particularly a concern as 
alcoholics are usually malnourished because of a poor diet, 
anorexia, and encephalopathy.



A Closer Look At Cirrhosis In General

As cirrhosis is the ultimate liver condition 
that develops from many causes

Understanding the general 
pathophysiology and signs and symptoms 
of advancing cirrhosis is worthy or review

It is an end-stage condition from various 
causes as we have seen



Pathophysiology of Cirrhosis

• Cirrhosis often preceded by hepatitis (inflammation) and fatty liver (steatosis), 
independent of the cause. If the cause is removed at this stage, the changes are still 
fully reversible.

• Pathological hallmark of cirrhosis is development of scar tissue that replaces 
normal parenchyma, blocking the portal flow of blood through the organ and 
disturbing normal function. 

• Portal hypertension is responsible for most severe complications of cirrhosis.

• Recent research shows the pivotal role of the stellate cell, a cell type that normally 
stores vitamin A, in the development of cirrhosis. 

• Damage to the hepatic parenchyma leads to activation of the stellate cell, which 
becomes contractile (called myofibroblast) and obstructs blood flow in the 
circulation.



• In addition, the stellate cell secretes TGF-β1, which leads to a
fibrotic response and proliferation of connective tissue. 
Furthermore, it secretes TIMP 1 and 2, naturally occurring 
inhibitors of matrix metalloproteinases, which prevents them 
from breaking down fibrotic material in the extracellular matrix.

• The fibrous tissue bands (septa) separate hepatocyte nodules, 
which eventually replace the entire liver architecture, leading to 
decreased blood flow throughout.

• The spleen becomes congested, which leads to hypersplenism
and increased sequestration of platelets (with thrombocytopenia, 
bleeding, ecchymosis, decreased white blood cell count from 
WBC destruction by spleen). 



Cirrhosis is irreversible; it can be slowed down, but a 
liver transplant is the only effective way to return full 
function to the liver. 

• However, the liver has tremendous capacity to 
regenerate  prior to development of cirrhosis, and 
even when 75% of hepatocytes are dead, it 
continues to function normally



Causes of Cirrhosis

• Most common is alcohol abuse.

Other causes

• Chronic hepatitis B and hepatitis C

• Inherited diseases, such as cystic fibrosis

• Autoimmune Disease of liver (e.g primary sclerosing cholangitis)

• Blocked bile ducts

• Nonalcoholic steatohepatitis (obesity, diabetes, metabolic syndrome)

• Metabolic disorders of iron (hemochromatosis) and copper (Wilson's disease)

• Medications or being exposed to toxic substances (acetaminophen leading 
cause of drug-induced liver failure and a leading cause of liver failure, in 
general)

Source: http://www.umm.edu/altmed/articles/cirrhosis-000037.htm#ixzz2DRBV9aQx

http://www.umm.edu/altmed/articles/cirrhosis-000037.htm


Closer Look at Cirrhosis Causes

1. Alcoholic liver disease (ALD). Alcoholic cirrhosis develops for between 10% and 20% of 
individuals who drink heavily for a decade or more

• AST and ALT are both elevated but less than 300 IU/L with an AST:ALT ratio > 2.0, a value 
rarely seen in other liver diseases – highly suggestive

2. Non-alcoholic steatohepatitis (NASH). In NASH, fat builds up in the liver and eventually 
causes scar tissue. 

• Associated with diabetes, protein malnutrition, obesity, coronary artery disease, and 
treatment with corticosteroid medications.

• Similar to alcoholic liver disease but patient does not have an alcohol history.

• Biopsy is needed for diagnosis.



3. Chronic Hepatitis C. Infection causes variable grade of damage to liver over several decades and 
can lead to cirrhosis.

• Cirrhosis caused by hepatitis C is the most common reason for liver transplant. 

• Diagnosis requires detection of hepatitis C antibody or viral RNA. 

4. Chronic Hepatitis B.  - causes liver inflammation and injury that over several decades and can 
lead to cirrhosis. 

• Hepatitis D is dependent on the presence of hepatitis B and accelerates cirrhosis in co-infection. 

• Chronic hepatitis B can be diagnosed with detection of HBeAG > 6 months after initial infection. 

• HBeAG and HBV DNA are determined to assess whether patient will need antiviral therapy.



5. Primary Biliary Cirrhosis. May be asymptomatic or complain of fatigue, pruritus, and non-
jaundice skin hyperpigmentation with hepatomegaly. 

• See prominent alkaline phosphatase elevation as well as elevations in cholesterol and 
bilirubin. 

• Gold standard diagnosis is anti-mitochondrial antibodies with liver biopsy as confirmation if 
showing florid bile duct lesions. It is more common in women.

6. Primary Sclerosing Cholangitis. PSC is a progressive cholestatic disorder presenting with 
pruritus, steatorrhea, fat soluble vitamin deficiencies, and metabolic bone disease. 

• There is a strong association with inflammatory bowel disease (IBD), especially ulcerative 
colitis. 

• Diagnosis is best with contrast cholangiography showing diffuse, multifocal strictures and 
focal dilation of bile ducts, leading to a beaded appearance. 



7. Autoimmune hepatitis - caused by immunologic damage to the liver with inflammation and eventually scarring and 
cirrhosis.

• Findings include elevations in serum globulins, especially gamma globulins. 

8. Hereditary hemochromatosis. Usually presents with family history of cirrhosis, skin hyperpigmentation, diabetes mellitus, 
pseudogout, and/or cardiomyopathy, all due to signs of iron overload. 

• Labs show fasting transferrin saturation of > 60% and ferritin > 300 ng/mL.

• Genetic testing may be used to identify HFE mutations. If these are present, biopsy may not need to be performed.

• Treatment is with phlebotomy to lower total body iron levels.

9. Wilson's disease. Autosomal recessive disorder characterized by low serum ceruloplasmin and increased hepatic copper 
content on liver biopsy. May also have Kayser-Fleischer rings in the cornea and altered mental status (see next slide)

10. Alpha 1-antitrypsin deficiency (A1AD). Autosomal recessive disorder. Patients may also have COPD, especially if they have 
a history of tobacco smoking. Serum Alpha-1-antitrypsin (AAT) levels are low. 



Wilson’s Disease (Hepatolenticular Degeneration)

Kayser-Fleischer rings (KF rings) are dark rings that appear to encircle the iris of the eye. They are 
due to copper deposition 

Need Slip Lamp in early stages to see Kayser-Fleisher rings



11. Acetaminophen Liver Damage

• Leading drug cause of liver failure

• A leading cause of liver failure in general

• More than 100 million people use acetaminophen each year in the U.S. 
alone, with up to 50 million Americans using acetaminophen-containing 
products in a given week (Amar 2007).

• Other potential negative consequences of acetaminophen include increased 
fracture risk (Vestergaard 2012), inhibition of testosterone production 
(Kristensen 2011; Kristensen 2012), and kidney toxicity (Bessems 2001). 



How Acetaminophen Damages Liver and Kidneys:

• Acetaminophen can overwhelm liver’s innate detoxification 
systems (Bessems 2001; Moyer 2011).

• Majority of acetaminophen first converted into the toxic 
metabolite N-acetyl-p-benzoquinoneimine (NAPQI) by phase I 
cytochrome P450 enzymes (CYP3A4 and CYP2E1)

• Then NAPQI conjugated with glutathione using the phase II enzyme 
glutathione-S-transferase (GST).

• As acetaminophen detoxification proceeds glutathione, a 
ubiquitous cellular antioxidant, eventually becomes depleted 
(Moyer 2011), and NAPQI can no longer be sufficiently detoxified 
(James 2003).



• Rising levels of NAPQI in the liver cause widespread damage, 
including lipid peroxidation, inactivation of cellular proteins, and 
disruption of DNA metabolism (Bessems 2001).

• Also, loss of cellular glutathione leads to increased oxidative 
damage, the inability of mitochondria to produce cellular energy 
(ATP), and eventual cell death (Hinson 2010).

• Thus, outcome of excessive acetaminophen is liver toxicity 
which, if left untreated, can lead to liver failure (Buckley 2007). 

• Several human case reports shown toxicity at doses less than 4 
grams per day (likely due to having one or more risk factors for 
sensitivity to toxicity) (Amar 2007).



• Excess NAPQI reacts with liver cell membrane molecules, 
resulting in widespread hepatocyte damage and cell 
death. It also causes oxidative damage to cell

• In animal studies, hepatic glutathione must be depleted 
to less than 70% of normal levels before hepatotoxicity
occurs



Visible Signs and Manifestations of Cirrhosis 
found during the physical exam (See Next 
Slides)



Cirrhosis: Signs and Symptoms:
• Range from no symptoms to outright liver failure.

Most common symptoms include:

• Fatigue and weakness

• Loss of appetite, weight loss, and nausea

• Small, red spider-like blood vessels under the skin (spider angiomata)

• Yellowing of the skin and eyes, or jaundice

• Speckled mottling of palms (palmar erythema)

• Ascites

• Edema of legs, feet, and back caused by fluid buildup

• Whole body itching, called pruritus (bilirubin)

• Mental confusion caused by a buildup of toxins in the blood (hepatic ecephalopathy)

• Vomiting blood, from enlarged veins in the esophagus due to portal hypertension 

Source: http://www.umm.edu/altmed/articles/cirrhosis-000037.htm#ixzz2DRB4rtc

http://www.umm.edu/altmed/articles/cirrhosis-000037.htm


Spider Angiomata: Vascular lesions consisting of a central arteriole surrounded by many smaller 
vessels because of an increase in estradiol. These occur in about 1/3 of cases.

Also look for Palmer Erythema - Exaggerations of normal speckled mottling of the palm, because of 
altered sex hormone metabolism.



Muehrcke’s lines - paired horizontal bands separated by normal color resulting from 
hypoalbuminemia



Terry’s Nails - proximal two-thirds of the nail plate appears white 

with distal one-third red, also due to hypoalbuminemia



Clubbing of Nails - angle between the nail plate and proximal 
nail fold > 180 degrees. Normal is less than 165 degrees.



Dupuytren's contracture. Thickening and shortening of palmar fascia that leads to flexion deformities of the fingers. 

Thought to be caused by fibroblastic proliferation and disorderly collagen deposition.

Occurs in 33% of patients with cirrhosis



Gynecomastia - Benign proliferation of glandular tissue of male breasts

This is caused by increased estradiol and can occur in up to 66% of patients with cirrhosis



Ascites - Accumulation of fluid in the peritoneal cavity giving rise to flank dullness.

Needs about 1500 mL to detect flank dullness).



Jaundice - Yellow discoloring of the skin, eye, and mucus membranes because of increased bilirubin
(at least 2–3 mg/dL or 30 mmol/L). 

Urine may also appear dark.



Other Signs and Symptoms Of Cirrhosis

• Hypogonadism is a medical term which describes a diminished functional activity of the gonads– the testes 
and ovaries in males and females, respectively

• Asterixis. Bilateral asynchronous flapping of outstretched, dorsiflexed hands seen in patients with hepatic 
encephalopathy.

• Liver and Spleen Enlargement

• Other. Weakness, fatigue, anorexia, weight loss.

As the disease progresses, other complications may develop.

In some people, these may be the first signs of the disease:

• Bruising and bleeding resulting from decreased production of coagulation factors.

• Itching (pruritus) because of bile salt products deposited in the skin.



Also

• Sensitivity to medication caused by decreased 
metabolism of the active compounds.

• Hepatocellular carcinoma is a frequent complication of 
cirrhosis - high mortality rate.

• Portal hypertension- blood normally carried from the 
intestines and spleen through the hepatic portal vein 
flows more slowly and the pressure increases (Ascites, 
Esophageal Varices)  



Urea

• Hepatic encephalopathy - liver can’t clear ammonia and related 
nitrogenous substances from the blood, which are carried to the 
brain, affecting cerebral functioning: 

• Can manifest as neglect of personal appearance, 
unresponsiveness, forgetfulness, trouble concentrating, or 
changes in sleep habits.

• Hepatic Encephalopathy explained in more detail on next slide



• Urea cycle produces urea from ammonia (NH3), which takes place primarily in 
the liver, and to lesser extent in kidneys. 

• Ammonia is a metabolic product of amino acid deamination catalyzed by 
various liver and kidney enzymes. 

• Ammonia is quickly converted to urea, which is much less toxic to the body, 
especially the brain

• In liver failure accumulation of nitrogenous waste, mainly ammonia, which 
leads to hepatic encephalopathy.

• Ammonia disrupts energy production in the brain and interferes with 
communication between neurons.

• Damage leads to a condition, hepatic encephalopathy, which manifests as 
sleep disturbances, mood disorders, poor cognition, anxiety, depression and 
movement disorders, and later coma.



Hepatocelluar Carcinoma (HCC)
• Hepatocellular carcinoma is cancer of hepatocytes, the 

cell that make up most of the liver.

• While HCC is not common in the US it is one of the most 
prevalent cancers worldwide, especially in Asia and Africa.

• There is an association between HCC and cirrhosis and 
there is thought to be an association between HCC and the 
hepatitis B virus. 

• Usually transplantation is only available as an option if the 
tumor is fairly small and has not spread.



Etiology of Hepatocelluar Carcinoma
• Chronic infections of hepatitis B and/or C  repeatedly causing the 

body's own immune system to attack the liver cells, some of 
which are infected by the virus, others merely bystanders.

• While this constant cycle of damage followed by repair can lead to 
mistakes during repair which in turn lead to carcinogenesis, this 
hypothesis is more applicable, at present, to hepatitis C.

• Chronic hepatitis C causes HCC through the stage of cirrhosis.

• In chronic hepatitis B, however, the integration of the viral 
genome into infected cells can directly induce a non-cirrhotic 
liver to develop HCC.

• Chronic alcohol consumption is main cause of HCC in North 
America and much of Western world. 



Main Risk Factors For HCC
• Alcoholism

• Hepatitis B

• Hepatitis C (25% of causes globally)

• Aflatoxin

• Cirrhosis of the liver

• Hemochromatosis

• Wilson's disease  - some disagree

• Type 2 Diabetes (probably aided by obesity) - high insulin



Hepatocellular Carcinoma

Such liver cancers arise in the setting of cirrhosis.

Worldwide, viral hepatitis is the most common cause,
but in the U.S., chronic alcoholism is the most common cause.

The neoplasm is large and bulky and has a greenish cast because it contains bile. To the 
right of the main mass are smaller satellite nodules.



The satellite nodules of this hepatocellular carcinoma represent either 
intrahepatic spread of the tumor or multicentric origin of the tumor.



Another hepatocellular carcinoma with a greenish yellow hue. One clue to the 
presence of such a neoplasm is an elevated serum alpha-fetoprotein. 

Such masses may also focally obstruct the biliary tract and lead to an elevated 
alkaline phosphatase.



Serum alpha-fetoprotein (AFB)
• A plasma protein produced by the yolk sac and the liver during fetal development that is thought to be the fetal 

form of serum albumin. 

• AFP binds to copper, nickel, fatty acids and bilirubin

• AFP is most abundant plasma protein found in the human fetus. Plasma levels decrease rapidly after birth but 
begin decreasing prenatally starting at the end of the first trimester. Normal adult levels are usually achieved by 
the age of 8 to 12 months.

• AFP is measured in pregnant women through the analysis of maternal blood or amniotic fluid, as a screening 
test for a subset of developmental abnormalities:

• APF  increased in open neural tube defects and omphalocele and is decreased in Down’s syndrome

• It can also be used as a biomarker to detect a subset of tumors in non-pregnant women, men, and children.

• A level above 500 nanograms/milliliter of AFP in adults can be indicative of hepatocellular carcinoma, germ 
cell tumors, and metastatic cancers of the liver.



Hepatic Adenoma

At the upper right is a well-circumscribed neoplasm that is arising in liver. This is an hepatic adenoma.

Anabolic steroid users are more likely to have hepatocellular adenomas (a benign form of HCC) transform into the 
more dangerous hepatocellular carcinoma

When hepatocellular adenomas grow to a size of more than 6–8 cm, they are considered cancerous and 
thus become a risk of hepatocellular carcinoma.



Hepatic Adenoma: Note how well circumscribed it is. The remaining liver is 
a pale yellow brown because of fatty change from chronic alcoholism.



Metastatic Liver Disease
Note numerous mass lesions that are of variable size. Some of the larger ones demonstrate 
central necrosis. 

The obstruction from such masses generally elevates alkaline phosphatase, but not all bile 
ducts are obstructed, so hyperbilirubinemia is typically not present.

Also, the transaminases are usually not greatly elevated.



Liver Metastasis From Colon Cancer
Here are liver metastases from an adenocarcinoma, primary in the colon.

Colon Cancer is one of the most common primary sites for metastatic 
adenocarcinoma to the liver.



Cholangiocarcinoma (bile duct cancer)
• Cholangiocarcinoma, cancer of the bile ducts accounts for 

approximately 20% of liver tumors.

• There are often pre-existing conditions that may dispose a 
patient to CC, including obstruction of ducts, malformation of 
ducts, inflammation of ducts and biliary atresia.

• While cholangiocarcinoma can be treated with a liver 
transplantation, there is a high rate of recurrence.



Cholangiocarcinoma:  composed of mutated epithelial cells (or cells 
showing characteristics of epithelial differentiation) that originate in 
the bile ducts 

Cholangiocarcinoma (right of image) adjacent to benign hepatocytes 
(left of image)



Stone In Biliary Tract
A small stone in an intrahepatic bile duct can produce a localized cholestasis, but 

the serum bilirubin would not be increased, because there is plenty of non-
obstructed liver to clear the bilirubin from the blood.

However, the serum alkaline phosphatase is increased with biliary tract obstruction 
at any level.



Biliary Atresia

Congenital defect - children born with part of their bile duct system 
missing.

• Thus, bile cannot flow, which leads to damage to the hepatocytes and 
subsequent fibrosis and cirrhosis within the liver.

• Surgery is adequate in a few forms of biliary atresia, in which there is 
still connection with the gallbladder,

• For all others transplantation is required, and without it most children 
with the condition will not live past the age of 3.

• In the US, approximately 300 children per year are born with biliary
atresia.



Biliary Atresia Symptoms in Children

Symptoms of biliary atresia usually begin to appear between two 
and six weeks after birth, and include:

• Jaundice that does not improve within one to two weeks

• Dark yellow or brown urine, due to excessive bilirubin in the 
bloodstream that passes to the kidneys

• Pale or clay-colored (acholic) stools, an indication that very little 
or no bile (which gives bowel movements their normal color) is 
reaching the intestine

• Enlarged liver that feels harder than normal, enlarged spleen

• Poor weight gain



Biliary Atresia

This 3 month old child died with extrahepatic biliary atresia.

Image shows marked cholestasis with intrahepatic bile duct proliferation, fibrosis, and 
cirrhosis. 

This liver was rock hard. The dark green color comes from formalin acting on bile 
pigments in the liver from marked cholestasis, turning bilrubin to biliverdin.



Right-sided Heart Failure and Liver Consequences

Microscopically, the nutmeg pattern results from congestion around the central 
veins, as seen here. This is usually due to a "right sided" heart failure.



Heart Failure Increases Pressure In Hepatic Veins

• Increased pressure in the sublobular branches of the hepatic veins 
causes an engorgement of venous blood, 

• And is most frequently due to chronic cardiac lesions, especially 
those affecting the right side of heart, the blood being dammed 
back in the inferior vena cava and hepatic veins



A single lobule of the liver of a pig. Central vein 
would be a single vein at the center of the lobule



Polycystic Kidney Disease
Autosomal dominant PKD is most common inherited disorder of kidneys. 
The phrase "autosomal dominant" means that if one parent has the disease, there is a 50 percent chance that the 
disease gene will pass to a child.

In some cases—perhaps 10 percent—autosomal dominant PKD occurs spontaneously in patients. In these cases, neither 
of the parents carries a copy of the disease gene.

The polycystic kidney roughly retains the same shape as the healthy kidney.

Many people with autosomal dominant PKD live for several decades without developing symptoms. For this reason, 
autosomal dominant PKD is often called "adult polycystic kidney disease.  In some cases, cysts form earlier in life and 
grow quickly, causing symptoms in childhood.



Polycystic Kidney Disease II
• The cysts grow out of nephrons, the tiny filtering units inside the kidneys.

• The cysts eventually separate from the nephrons and continue to enlarge. 

• The kidneys enlarge along with the cysts—which can number in the 
thousands—while roughly retaining their kidney shape.

• In fully developed autosomal dominant PKD, a cyst-filled kidney can weigh as 
much as 20 to 30 pounds.

• High blood pressure is common and develops in most patients by age 20 or 
30.



Liver Cysts In Polycystic Kidney Disease

Numerous cysts appear in this liver from a patient with dominant polycystic kidney disease 
(DPKD). 
Such cases occur in adults and manifest with renal failure beginning in middle age.

Sometimes the liver (as seen here) can be affected as well by polycystic change.

.



Symptoms of autosomal dominant PKD?

The most common symptoms are pain in the back and the sides—between the ribs and hips—and headaches.

The pain can be temporary or persistent, mild or severe.
People with autosomal dominant PKD also can experience the following complications:
urinary tract infections—specifically, in the kidney cysts 
hematuria
liver and pancreatic cysts 
abnormal heart valves 
high blood pressure 
kidney stones 
aneurysms—in the brain 
diverticulosis

Autosomal dominant PKD is usually diagnosed by kidney imaging studies.



Kidney Failure in PKD

• Progressive loss of kidney function is one of the most serious 
complications of polycystic kidney disease. Nearly half of 
those with the disease have kidney failure by age 60.

• PKD can interfere with the ability of kidneys to keep wastes 
from building to toxic levels, a condition called uremia. As the 
disease worsens, end-stage kidney (renal) failure may result, 
necessitating ongoing kidney dialysis or a transplant to 
prolong life.



Budd-Chiari Syndrome

• Condition characterized by thrombosis within the hepatic 
vein.

• This leads to hepatomegaly, which results from the 
congestion of blood in the liver.

• Most people who exhibit Budd-Chiari are predisposed in 
some way to having blood clots.

• Transplantation often leads to good outcomes for those 
with vascular disorders such as Budd-Chiari syndrome.



α- antitrypsin deficiency

Genetic disease that results in degradation and buildup of the protease inhibitor enzyme α-
antitrypsin within the endoplasmic reticulum of the hepatocytes.

This creates tangles within the cells that cannot be removed, and eventually leads to cirrhosis in 
childhood.

Transplantation yields good outcomes 

The dark bodies are collections of the α- antitrypsin protein within the hepatocytes



• Alpha-1 antitrypsin deficiency (AATD) is caused by mutations in 
the SERPINA1 gene. This gene gives the body instructions to make 
a protein called alpha-1 antitrypsin (AAT), which protects the body 
from an enzyme called neutrophil elastase. 

• Neutrophil elastase helps the body fight infections, but it can also 
attack healthy tissues (especially the lungs) if not controlled by 
AAT.

Mutations that cause AAT can cause a deficiency or absence of AAT, 
or a form of AAT that does not work well. This allows neutrophil 
elastase to destroy lung tissue, causing lung disease.

In addition, abnormal AAT can build up in the liver and cause 
damage to the liver.

The severity of AATD may also be worsened by environmental 
factors such as exposure to tobacco smoke, dust, and chemicals.



• Alpha-1 antitrypsin deficiency (AATD) may first be suspected in 
people with evidence of liver disease at any age, or lung disease 
(such as emphysema), especially when there is no obvious cause 
or it is diagnosed at a younger age.

Confirming the diagnosis involves a blood test showing a low 
serum concentration of the alpha-1 antitrypsin (AAT) protein, 
and either:

• Detecting a functionally deficient AAT protein variant or 
detecting SERPINA1 gene mutations on both copies of the gene 
with molecular genetic testing. (This confirms the diagnosis 
when the above-mentioned tests are not performed or their 
results are not in agreement.)



Treatment:

The treatment is basically done by giving the enzyme alpha-1 antitrypsin 
(intravenous infusion of purified, human AAT) to prevent the progression 
of lung disease, aiming to increase the level of alpha-1 antitrypsin in the 
blood. Skin problems usually get better when the enzyme is given. It is 
recommended to avoid smoking and drinking.

Other treatments include:

•
Bronchodilators and inhaled steroids can help open the airways and 
make breathing easier

• Lung volume reduction surgery

• Lung transplantation for patients with advanced emphysema due to 
severe AAT deficiency

• Liver transplantation for patients with severe liver disease. After a liver 
transplant the AAT deficiency is corrected, because normal donor liver 
produces and secretes normal AAT

• Antibiotics if there are infections.



Let`s Review



Review of Drug-Induced Liver Pathologies

Many Medications Can Cause Liver Damage

Drug-Induced Liver Damage Can Manifest As:

1. Hepatitis

2. Cholestasis

3. Steatosis

4. Granuloma

5. Vascular Lesions

6. Neoplasms

Thus, a variety of medications can cause abnormal liver enzymes levels.



Examples of some of the common medications with 
potential liver toxicity include:

Pain Relief Medications such as:

• Aspirin, 

• Acetaminophen (Tylenol), 

• Ibuprofen (Advil, Motrin), 

• Naproxen (Naprosyn, Naprelan, Anaprox, Aleve), 

• Diclofenac (Voltaren, Cataflam, Voltaren-XR), and 

• Phenylbutazone (Butazolidine) 



Anti-seizure medications such as:

• Phenytoin (Dilantin), 

• Valproic acid (Depakote, Depakote ER, Depakene, Depacon), 

• Carbamazepine (Tegretol, Tegretol XR, Equertro), and 

• Phenobarbital 

Antibiotics such as:

• Tetracyclines, [for example, tetracycline (Achromycin)]

• Sulfonamides, 

• Isoniazid (INH) (Nydrazid, Laniazid)

• Sulfamethoxazole (Gantanol), 

• Trimethoprim (Trimpex; Proloprim, Primsol)

• Nitrofurantoin (Macrodantin; Furadantin; Macrobid), 

• Fluconazole (Diflucan ) and some other anti-fungals, etc. 



Cholesterol lowering drugs such as statins: these drugs may raise the 
ALT and AST (statins)

Statins may also elevate CK via damage to muscle cells (15-30% of 
statin users show this effect) with muscle pain, weakness and 
atrophy:

• Lovastatin (Mevacor, Altocor), 

• Pravastatin (Pravachol), 

• Atorvastatin (Lipitor),

• Fluvastatin (Lescol),

• Rosuvastatin (Crestor),

• Simvastatin (Zocor), 

And Niacin



Other Drugs

• Amiodarone (Cordarone) – anti-arrhythmic

• Hydralazine (Apresoline) –smooth m relaxant in hypertension

• Quinidine (Quinaglute, Quinidex), etc.- anti-arrhythmic 

• Antidepressant drugs of the tricyclic type

With drug-induced liver enzyme abnormalities, the enzymes 
usually normalize weeks to months after stopping the 
medications.



Most Common Agents Causing “Acute” Liver Failure:

• Paracetamol – over dose

• Carbon tetrachloride

But many drugs can produce liver failure over long 
period of time:

• Acetaminophen

• NSAID’s

• Anti-Fungal Drugs etc.



Drugs Causing Various Types Of Liver Disease:

1. Hepatitis:

Causes:

(a) Viral hepatitis: Halothane (anesthetic), Isoniazid 
(prevent and treat TB), Phenytoin – increase 
susceptibility

(b) Focal hepatitis: Aspirin

(c) Chronic hepatitis: Methyldopa, Diclofenac



2. Cholestatis – impaired bile duct flow

Causes:

(a) Bland: Oral contraceptive pills, Anabolic steroid, Androgens

(b) Inflammatory: Allopurinol, Co-amoxiclav (combination 
antibiotic), Carbamazepine (anti-convulsant)

(c) Ductal: Chlorpromazine (schizophrenia med), Flucloxacillin



3. Steatosis – triglyceride accumulate in hepatocytes

Causes:

(a) Microvesicular: Aspirin (Reye's syndrome), Ketoprofen (NSAID), 
Tetracycline (especially if expired)

(b) Macrovesicular: Acetamenophen, Methotrexate

(c) Phospholipidosis: Amiodarone, total parenteral nutrition (TPN)

Glucocorticoids - They promote glycogen storage in the liver. An 
enlarged liver is a rare side effect of long-term steroid use in 
children



4. Hepatic Granuloma - More than 50 drugs have been 
implicated.

Causes:

• Allopurinol, Phenytoin, Isoniazid, Quinine (anti-malarial), 
Penicillin, Quinidine



5. Vascular lesions - injury to the vascular endothelium

Causes:

• Veno-occlusive disease: Chemotherapeutic agents, Bush tea

• Hepatic peliosis - a rare benign vascular condition 
characterised by dilatation of sinusoidal blood-filled spaces 
within the liver: Anabolic steroids

• Hepatic Vein Thrombosis: Oral contraceptives



6. Neoplasm

• Neoplasms can occur with prolonged exposure to some 
medications or toxins. 

• Hepatocellular carcinoma, angiosarcoma, and liver adenomas are 
most reported.

Causes:

• Vinyl chloride (liver angiosarcoma in PVC workers),  Combined 
Oral Contraceptive Pill, Anabolic steroid, Arsenic, Thorotrast (no 
longer used as radio-imaging dye)



Nutritional Consideration In Liver Pathologies

Based On:

1. Type of liver condition

2. Severity of condition (blood tests, biopsy, imaging results, 
weight loss, physical exam)

As a rule I don’t get involved when serum  albumin and/or total protein is 
dropping, encephalopathy has reached moderate stage, ecchymosis and 
hemorrhage from clotting impairment is widespread, significant bile duct 
blockage is present (gangrene, diffuse cancer, rupture risk) of diffuse 
jaundice apparent



The Following Comprise the Conventional Nutritional 
Management In Liver Disease/Hepatitis

References:
Current Therapy In Nutrition (KN Jeejeebhoy): 182-197. Decker Incorporated 

Publisher

Clinical Nutrition (2nd edition) (S. Halpern): 356-365. Lippincott Publisher



Key Diagnostic Warning Signs of Advanced Disease:

1. 3-methylhistidine is a nonrecyclable amino acid by-product of 
muscle catabolism, which, once released is excreted in the 
urine

Cirrhotic patients often have elevated 3-MH in urine reflecting 
increased muscle catabolism due to hyperglucanonemia
and/or high insulin/glucagon ratio. 

http://www.ncbi.nlm.nih.gov/pubmed/7026404

2. Serum Albumin – half-life 20 days, declines in blood due to 
decreased liver synthesis (affects plasma oncotic pressure with 
resulting edema)

– serum albumin carries significant prognostication for liver 
disease (the more it declines, the worse the prognosis)

http://www.ncbi.nlm.nih.gov/pubmed/7026404


3. Pallor of the skin and conjunctiva (due to impending anemia - def of iron, 
B12 and folic acid cause anemia – all stored in liver to some degree)

4. RBC, Hct, Hb – all lower due to impending anemia

5. Glossitis and Cheilosis – B12, folic acid, B2, B3 deficiency indicators

6. Vit A and Zinc Def – poor dark adaptation; weakened immunity, poor wound 
healing( zinc is required for conversion of vitamin A to its functional form in 
the retina – thus, zinc plus vitamin A are required to correct poor night vision 
in cases of liver disease and cholestasis



7. Gingival Bleeding – vitamin C deficiency indicator

8. Diffuse Bone Pain – vitamin D deficiency indicator

9. Ascites and Peripheral Edema

10. Ecchymoses (bruising), epistaxis (nose bleed) and bleeding 
diathesis (unusual susceptibility to bleeding due to decreased 
coagulation) – vitamin K def with hypothrombinemia



Most Common Medical Nutritional Considerations:

1. Clotting Factors – decrease in clotting factor synthesis increases 
risk of internal bleeding in patients with more advanced liver 
disease.

Vitamin K subcutaneous injections (10 mg) administered as required 
to maintain normal clotting



2. Hypoglycemia – both glycogen synthesis and gluconeogenesis
are impaired in advanced liver disease and hypoglycemia is a 
common unavoidable cause of death in these cases (brain 
damage), with the brain unable to use intravenous sources of 
glucose at end-stage disease

Carbohydrate intake depends on liver’s ability to handle glucose 
load (requires blood glucose monitoring)

Diabetics– develop steatohepatitis, so exhibit high blood sugar in 
early stages of problem



3. Sodium Restriction – with liver failure also comes renal failure 
with elevated blood sodium due to compensatory 
hyperaldosteronism 

4. Hypokalemia – this occurs early in liver disease (may require 600 
mEq potassium daily)

5. Magnesium and Calcium – usually low blood levels as well 

Thus, electrolyte assessment must be performed routinely to 
correct any imbalances, to prevent cardiac arryhthmia and 
sudden death



My Perception

In most clinical situations patient seeking holistic nutrition 
help is aware of abnormal liver function tests, the diagnosis 
has been made, but patient is still enjoying a functional life to 
significant degree (hepatitis, idiopathic cirrhosis, 
autoimmune, alcohol or drug damage etc.)

Goal is to use nutrition to slow disease progression and/or 
repair liver damage  – improving liver function before 
problem reaches more advanced stage



Phase I and II Detox –
Requires Special Emphasis

A unique feature of liver is detoxification function, which 
requires nutritional support on daily basis

Important consideration in many liver pathologies  to help 
support function of liver cells



Supporting Liver Detoxification

• 2 qts blood through liver each minute (detox)

• Liver performs 75% of detox, intestinal cells perform 25% 
(systemically)

• Detoxification occurs via two-step system; Phase I 
enzymes and Phase II enzymes



Phase I Detox

• Phase I Detoxification:

• 50-100 enzymes (mixed function oxidase, P450 cytochrome system) 

• Through oxidation, reduction or hydrolysis, theses enzymes convert substances 
into intermediates that are more dangerous (free radicals)

• Some Phase I detoxification is only step, but rare



Phase I Detoxification Enhanced By:

• Cruciferous vegetables and indole-3-carbinol

• Vitamin C supplementation

• Limonene (flavonoid in oranges)

• Soy isoflavones and soy extract



Phase I Detoxification Inhibited By:

• Narangenin (flavonoid in grapefruits) 30% decrease in enzyme 
activity

• Antidepressant drugs

• Antihistamines

• Bacterial toxins (dysbiosis)

• Aging process (more cancer as we age)



Phase II Detox

• Phase II Detoxification: the intermediates formed in 
Phase I detox are attached to agents which neutralize 
them and covert them into a form that the body can 
excrete through the urine and feces

• Phase II Detoxification uses several different attachment 
agents (conjugating agents)



The Phase II conjugating agents include:
• Methylation – CH3

• Hydroxylation - OH

• Glutathione conjugation

• Acetylation – Acetyl CoA

• Sulfur conjugation (sulfoxidation)

• Glucuronic acid conjugation

• Amino acid conjugation (cysteine, methionine)



• Each of these conjugating agents attaches to 
specific Phase I intermediates ( e.g. estrogen 
undergoes glucoronidation and methylation)

• Each of the Phase II detoxification conjugation 
reactions require nutritional support



Nutrients and Phase II Detox

• Methylation –requires B- Vitamins (FA, B12, B6)

• Acetylation – requires Pantothenic acid, B1, B2, Vit C
• 50% of Caucasians slow acetylaters (lung cancer)

• Glutathione Conjugation – glutathione levels 
increased with supplementation of Vit C, Vit E, 
Selenium, Milk thistle (silymarin), NAC, L-glutamine, 
Alpha-lipoic acid



• Sulfoxidation – AA’s methionine & cysteine and Vit B6, 
Molybdenum

• Amino Acid Conjugation – glycine, taurine, arginine, etc. 
(protein intake) whey is a consideration

• Glucoronidation (UDPGT-enzyme) Gilbert’s
• 5-7% pop, yellow sclera and skin discoloration

• Alcohol, vanilla, benzoates, ASA, hormones, etc.

• Limonene may speed up detoxification

• SAMe shown to help improve Gilbert’s syndrome



Milk Thistle: Master Detoxifier
Milk Thistle

• Contains Silymarin flavonoid (80% std grd)
• Increases Glutathione
• Repairs Liver Damage (drugs, alcohol, infection)
• Prevents Liver Damage (drugs, alcohol, infection)
• Boosts Phase II detoxification significantly



How I Apply This Info

Overall Support in Phase I & II Detoxification

• Cruciferous Vegetables and Indole-3-Carbinol

• Soy Products and possibly soy extract supplements

• High Potency Multiple Vitamin - B-50 complex, Antioxidants, 
Molybdenum, Selenium etc.

• Milk thistle, Indole-3-carbinol Supplement

• NAC, Alpha-lipoic acid, Silymarin, L-glutamine – antioxidant and 
glutathione support



Other Dietary Factors Relevant in Management of Most Liver 
Conditions:

1. Low saturated fat, transfats (and deep fried) diet, with exception 
of fish

2. Low glycemic diet (helps stabilize blood sugar)

3. Zero alcohol tolerance

4. No more than 5-7 cups of green tea daily (high doses of 
catechins may damage liver cells)



5. No excess protein (risk of hepatic encephalopathy) – no higher than 1 
gm/ kg body wt per day (may have to restrict further in more 
advanced cases)

Protein – must reduce to prevent hepatic encephalopathy

Hepatic Encephalopathy: in these cases protein is restricted to 0-20 gm 
per day

With severe liver impairment, toxic substances normally removed by the 
liver accumulate in the blood and impair the function of brain cells 

Signs can include impaired cognition, a flapping tremor, and a decreased 
level of consciousness including coma, cerebral edema, and ultimately, 
death (5% of cases)



Key Warning Signs:

Albumin Declines – half-life is 20 days. Drop in albumin decreases 
plasma oncotic pressure and tissue edema results (very 
dangerous – cerebral edema) – at this point I stop managing

Ascites Fluid – when this is present from any kind of liver 
problem sodium restriction is mandatory (500 mg day) and use 
of diuretics is common. (at this point I stop managing)



Finally: 

All cases of liver disease/damage require individualized 
recommendations of macronutrient and micronutrient intake 
based on patient status, which should include appropriate 
results from some or all of the following assessments:

1. Physical exam (cognitive function, skin, mouth, peripheral 
edema, ascites, eyes, dark adaptation, reflexes, blood pressure 
etc.)

2. Blood and urine testing

3. ECG

4. Other Imaging

5. Biopsy results



A. Additional Nutritional Considerations For Patient With 
Autoimmune Liver Conditions:

1. Primary Biliary Cirrhosis

2. Primary Sclerosing Cholangitis

3. Autoimmune Hepatitis

4. Polycystic Kidney Disease (slow proliferative process even in 
liver)



Goals:

1. Decrease synthesis of PG-2

2. Decrease synthesis of TNF-alpha

3. Inhibit activity of NF-kb

4. Bioregulation of Immune System



Implementation
Diet and Lifestyle:

• Low animal fat diet (except fish) – reducing arachidonic acid and linoleic acid 
and minimize fatty liver problems and excess bile synthesis and secretion

• Minimize intake of transfats and alcohol

• Replace vegetable oils with olive oil, flaxseed oil, grape seed oil (canola oil)

• Reduce Body Fat

• Deep breathing, visualization (mind-body work)

• Light activity to tolerance

• Minimize use of drugs known to damage liver (NSAID’s, acetaminophen etc) –
use natural alternatives for pain and headaches

• Do not use herbs known to damage liver (kava, high doses of green tea 
catechins etc)



Supplementation Considerations

1. Essential Fatty Acids – (flaxseed, borage seed and fish oil) - 3 caps/day 

2. Curcumin, boswellia, ginger, white willow extract - up to 3 caps, 3 times/d

3. Multiple Vitamin and Mineral (B-50 complex, antioxidants – 400  IU 
vitamin E, 1000 mg vitamin C, magnesium, molybdenum)

4. Additional – Quercetin – 1000 - 2000 mg/d

5. Probiotics – immune bioregulation

6. Maybe Digestive Enzymes and Prebiotics

7. Reishi mushroom extract, astragalus, milk thistle, indole-3 carbinol 



Other Considerations:

• If under stress – Adaptogens to decrease cortisol release from adrenals (high 
blood cortisol): Ashwagandha, Rodiola, Schisandra

• Zadaxin – thymus gland hormone (requires medical administration via 
injection (www.zadaxin.com)

Other Natural Immune Modulators
• AHCC Complex – combination of mushrooms and astragalus – 3 caps/day

• Plant sterolins and sterols – 2 caps/day

• Mushroom Harvest – 14 mushroom blend (20% beta-glucan content) 
(www.mushroomharvest.com) – 2 teaspoons per day=4gms of mushroom 
blend – excellent delivery system of high dose beta-glucans for therapeutic 
purposes (mix into juice, shake or sprinkle on cereal, in yogurt or other foods 
(salad etc).

http://www.mushroomharvest.com/


B. Additional Nutritional Considerations in Patients with 
Steatohepatitis and/or Obesity, Diabetics

• Low fat diet (explained previously)

• Endurance Exercise

• Vitamin E 800 IU (see next slide)

• Lipotrophic Factors – Choline, or Trimethylglycine (betaine) and/or 
SAMe (see next slides)

• High Potency Multiple Vitamin and Mineral

• Glutathione Boosters (NAC, ALA, Silymarin, L-Glutamine)

• Milk thistle, Indole-3 C 

• L- Carnitine (1 gm, twice daily)- transport fat out of liver



Nutritional Considerations In Fatty Non-Alcoholic Steatohepatitis (NASH)

• The updated practice guidelines from the American Association for the Study of Liver 
Diseases, the American College of Gastroenterology, and the American Gastroenterological 
Association, were released to medical doctors on August 3, 2012: 

• Patients with NASH are encouraged to reduce excess body fat and avoid alcohol. 

• Providing  patients with 800 IU of vitamin E per day. Studies have shown that vitamin E 
reverses liver cell damage in cases of NASH. 

• They state that Vitamin E supplementation (800 IU per day), therefore, should be 
considered as a first-line pharmacotherapy for this patient population. This is a crucial 
finding, as very few agents have been shown to actually reverse liver damage in cases of 
non-alcoholic steatohepatitis. As such, vitamin E is one of the interventions most likely to 
prevent progression to cirrhosis in these cases.

• Of note, too, is recent finding that vitamin E is also associated with reduced risk of liver 
cancer (hepatocellula carcinoma) in high-risk populations.



Trimethylglycine - In animals, trimethylglycine (also known as Betaine) has 
been shown to protect against chemical damage to the liver.

In alcohol-induced liver damage, the first stage is accumulation of fat in the 
liver (fatty liver degeneration).  

Trimethylglycine has been shown to be of benefit in these cases due to its 
lipotrophic properties (donating a methyl group to aid in the transport of 
fat out of the liver) in both animal and human studies. 

Betaine as a treatment for alcohol-related liver damage is very popular in 
Germany, Italy and France, as is the use of milk thistle and S-
adenosylmethionine.

The usual daily dosage of Trimethylglycine is 1,000 mg to 2,000 mg, three 
times per day. Remember that the liver converts some choline into 
Trimethylglycine and choline is vital for L-Carnitine to exit the liver for fat 
metabolism in many other tissues.



S-adenosylmethionine (SAMe)

• SAMe is beneficial for a variety of liver disorders because of its ability 
to promote bile flow and relieve cholestasis (the stagnation of bile 
within the liver). 

• It has been used successfully in cirrhosis, Gilbert’s Syndrome, and 
oral contraceptive-induced liver damage. 

• Its benefits are directly attributable to its role as a major methyl 
donor in the liver (detoxification process) and its lipotrophic activity 
(transporting fat out of the liver).

• A typical therapeutic dosage is 400 mg, three times daily.



C. Additional Nutritional Considerations In Alcohol-induced Liver 
Damage:

• Low fat diet (explained previously)

• Endurance Exercise

• Vitamin E 800 IU (see next slide)

• Lipotrophic Factors – Choline, Trimethylglycine (betaine) and/or 
SAMe

• High Potency Multiple Vitamin and Mineral

• Glutathione Boosters 

• Milk thistle, Indole-3 C 

• L- Carnitine (1 gm, twice daily)



Alcohol Hepatitis – see many nutrient deficiencies:

1. Folic acid, vitamin C, thiamine (whose tissue stores are very small)

2. Consider: 100 mg Vitamin C, initially 3x daily, until reaching a daily dosage of 4 gm per day (then back off to 
100 -1000 mg/day)

3. Longer Term Depletion of: B2, B3, B6, pantothenic acid

4. Also: Fat soluble vitamin deficiency from decreased liver stores (vit D, vit A, vit K). Decreased conversion of 
cholecalciferol to 25-hydroxycholecalciferol.

5. Note that chronic alcohol abuse often causes pancreatic damage before liver damage – may see pancreatitis, 
mal-digestion, diabetes. With pancreatitis usually see high blood triglycerides.

6. Alcohol impairs activation of folic acid. So methyl folate supplementation may be preferred form to maintain 
SAMe synthesis, DNA synthesis and DNA methylation, creatine synthesis, phospholipid synthesis etc.

7. Vitamin E deficiency resulting in hemolytic anemia (vitamin E also stored in liver)

In general, a high potency multiple vitamin and mineral is recommended to alcoholics (unless they show signs of 
liver damage producing electrolyte imbalances)



Protein – in alcohol-induced liver damage patients are encouraged 
to follow a higher protein diet as they are typically malnourished 
(unless they have impending hepatic encephalopathy)

Alcohol suppresses liver protein synthesis



Multiple Vitamin Helps Guard Against:

Wernicke-Korsakoff Syndrome – in North America occurs almost exclusively in alcoholics 
due to Vitamin B1 Deficiency.

Thiamine deficiency from:

1. Decreased intake

2 Decreased intestinal absorption B1 secondary to toxic effects of alcohol on GI mucosa

3. Impaired hepatic conversion to active form of B1 Thiamine pyrophosphate (TPP)

Result: decreased conversion of pyruvate to acetyl Co A (with decreased Krebs cycle 
energy) resulting in decreases ATP production (especially in brain).

Wernicke’s encephalopathy typically presents with ataxia and nystagmus, and psychosis 
with anterograde and retrograde amnesia and confabulation upon relevant lines of 
questioning (verbal statements or actions that inaccurately describe history, 
background, and present situations).



Other Symptoms of B1 Deficeincy (Beri Beri):

• Cardiac Failure with Tachycardia

• Edema

• Increased Systolic and Decreased Diastolic BP

The heart and CNS are highly reliant upon aerobic generation of 
ATP and so they suffer the most from B1 deficiency states



D. Additional Nutritional Considerations in

Chronic Infectious Hepatitis:

• Low fat diet (explained previously)

• Endurance Exercise

• Milk thistle, Indole-3 C, Reishi Mushroom Extract 

• Additional Reishi m extract (See next slide)

• Picrorhiza (see next slide)

• Lipotrophic Factors – Choline, Trimethylglycine (betaine) and/or 
SAMe 

• High Potency Multiple Vitamin and Mineral

• Glutathione Boosters



Reishi Mushroom Extract

Reishi is prescribed in China for the treatment of chronic and acute hepatitis. 

Various ganoderic acids (triterpenes) in reishi mushrooms have been shown to protect liver cells 
against many types of injuries and assaults, and to support liver cell function and repair cell 
damage (hepatoprotection against alcohol, reducing alcohol-induced free radicals, carbon 
tetrachloride- reducing ALT and AST, benzopyrene, cirrhosis from biliary ligation, other toxic 
compounds).

Typically 250 mg, one to four times per day is used if taken as a single agent (standardized to 10-
12.5% polysaccharide content).

References:  1. https://www.ncbi.nlm.nih.gov/books/NBK92757/

2. Liu, Li-Ying; Chen, Hui; Liu, Chao; Wang, Hong-Qing; Kang, Jie; Li, Yan; Chen, Ruo-Yun (2014). "Triterpenoids of Ganoderma
theaecolum and their hepatoprotective activities". Fitoterapia. 98: 254–9.

3.http://www.meschinohealth.com/books/reishi_mushroom

https://www.ncbi.nlm.nih.gov/books/NBK92757/
http://www.meschinohealth.com/books/reishi_mushroom


Picrorhiza kurroa – shown to protect liver cells via four physiological 
mechanisms:

1. Picrorhiza extract stimulates growth of and regeneration of damaged 
liver tissues in a similar manner to the silymarin flavonoid from milk 
thistle.

2. Picrorhiza extract may be able to protect the liver from viral hepatitis 
infection and dose-dependent toxic agents such as alcohol and 
acetaminophen. 

3. Picrorhiza extract may produce anti-inflammatory effects, helping to 
contain liver damage.

4. Picrorhiza extract has been shown to act as an antioxidant in the liver, 
reducing liver cell damage from uncontrolled propagation of free 
radicals. It may also help liver cells restore their intracellular 
glutathione stores after injury from infection of free radical insult.  



• In a study of 37 patients with chronic viral hepatitis B, who received 
picrorhiza extract and 23 patients with chronic viral hepatitis B, who 
received the placebo, 59% of those treated with picrorhiza extract 
showed no sign of the viral antigen 15 to 20 days after the course of 
treatment.  

• In the placebo group, only one subject demonstrated this outcome.  
The treatment group received a dose of 200 mg of Picrorhiza extract 
daily for 30 days.

• The typical therapeutic dosage for the above-noted liver problems is 
usually – 250 – 350 mg, twice or three times daily (standardized to 4% 
- 10% kutkin content).

• Reference: http://www.meschinohealth.com/books/picrorhiza

http://www.meschinohealth.com/books/picrorhiza


Milk Thistle and Indole-3 Carbinol:

Milk Thistle and Indole-3-Carbinol shown to enhance liver detoxification function.

Individuals with various liver conditions tend to have sluggish detoxification 
enzymes due to the presence of liver cell damage and thus, may benefit from 
nutrients that support the function of detoxification enzymes. 

Milk thistle has also been shown to stimulate repair of damaged liver cells and to 
increase liver concentrations of glutathione (antioxidant and detox agent)

• Milk thistle should be standardized to contain 80% silymarin content, as it is the 
silymarin flavonoid in milk thistle that provides the benefits to liver noted above. 

• The total daily dosage of milk thistle (standardized to 80% silymarin content) is usually 
in  of range of 600- 800 mg per day

• The therapeutic dosage of indole-3-carbinol is 100-400 mg per day. 



E. Additional Nutritional Considerations For Patients with Potential 
for Drug-Induced Liver Damage (especially Acetaminophen, 
NSAIDs, Statin Drugs)

Goals: Raise glutathione levels

Reduce inflammation

Repair cell damage

Protect mitochondria

Prevent concurrent steatohepatitis

Reduce dependency on drugs by finding safer alternatives 
when that is a possibility



Nutritional Considerations:

• Low fat diet (explained previously)

• Endurance Exercise

• Glutathione Boosters 

• Milk thistle, Indole-3 C, Reishi Mushroom Extract

• High Potency Multiple Vitamin and Mineral

• Picrorhiza

• Essential Fatty Acids 

• CoQ10 - 100-200 mg/day (especially with statin drugs)

• If overweight, consuming alcohol or diabetic - Lipotrophic Factors –Choline,  
Trimethylglycine (betaine) and/or SAMe 

• Other supplement recommendations for patients taking NSAIDs and Acetaminophen from 
the Life Extension Foundation are available at : http://www.lef.org/Health-
Wellness/LECMS/PrintVersionMagic.aspx?CmsID=119922

http://www.lef.org/Health-Wellness/LECMS/PrintVersionMagic.aspx?CmsID=119922


Also Helpful To Substitute Natural Agents for

Acetaminophen and/or NSAIDs

Example: Natural Anti-Inflammatory Combo: (curcumin, boswellia, white willow 
extract, ginger):

• Tendonitis
• Rheumatoid arthritis and associated connective tissue disorders
• Bursitis
• Fascitis
• Muscle inflammation and Fibromyalgia
• Osteoarthritis with pronounced inflammatory component (used in combination with 

Glucosamine)
• Post-traumatic joint inflammation (e.g. whiplash, sports injury)
• Low back disc herniation
• Tension or Cluster- Headaches

Dosage: 3-12 capsules per day



For Migraine Headache Prevention:

• Butterbur

• Fever Few 

Dosage: 1 capsule, twice daily shown to reduce frequency by 50-77%

Other Interventions for MSK and Headache Pain:

• Acupuncture

• Chiropractic

• Electrotherapies (Genesis light, Diapulse etc)

• ART and soft tissue work (massage)

• Other manual therapies

• Exercise Rehabilitation



Managing Night Pain Without NSAIDs, Acetaminophen or Narcotics

California Poppy (Eschscholzia californica) – active 
constituents in the California Poppy bind to opioid and 
serotonin receptors, relieving pain, without producing 
euphoria or having addiction potential

California Poppy has been shown an safe and effective 
alternative to benzodiazepine and narcotic drugs



Approved Natural Alternative to Narcotic Drugs For Night 
Time Pain

California Poppy (Eschscholzia californica) – active 
constituents in the California Poppy bind to opioid and 
serotonin receptors, relieving pain, without producing 
euphoria or having addiction potential

California Poppy has been shown an safe and effective 
alternative to benzodiazepine and narcotic drugs, by inducing 
sleep and blocking pain through the night.



What is medicinal grade: 

• Therapeutic California Poppy supplements must be standardized 
to contain 0.8% of the three Isoquinoline alkaloids:

• californidine

• escholtzine

• and protopine. 



Clinical Studies: 

• California Poppy Supplementation has been shown to 
relieve pain by acting on several different pain receptors in 
the body including opioid and serotonin receptors.

• It is not known to cause physical dependence or addiction. 

• It has also been shown to be a hypnotic drug (i.e., sleep 
aid). 



How This Helps Patient

1. Patient is no longer stoned and unmotivated to implement 
lifestyle changes to help themselves:

• Exercise - rehab

• Re-integration to work force

• Read and keep up to date with job and worldly events

2. Well-rested patient heals faster and responds better to 
other treatments



Drug-Nutrient Interactions: Cannot take California 
poppy supplements concurrently with:

1. Sleeping Aids, including benzodiazepines

2. Narcotic Drugs

3. Tranquilizers

4. Anti-anxiety drugs of any kind



Typical Dosage: 

1 Capsule - 500 mg (6:1 extract)

Usual dose: 

• One capsule, one hour before bedtime

• In some cases, two capsules is required

California Poppy References: 
• Natural Pain Management. Chamberland G. Curaphyte Technologies 2011

• Hanus M, Lafon J, Mathieu M. Double-blind, randomised, placebo-controlled study to evaluate the efficacy and safety of a fixed combination containing two plant extracts (Crataegus
oxyacantha and Eschscholtzia californica) and magnesium in mild-to-moderate anxiety disorders. Curr Med Res Opin 2004;20:63-71.

• Paul LD, Maurer HH. Studies on the metabolism and toxicological detection of the Eschscholtzia californica alkaloids californine and protopine in urine using gas chromatography-mass 
spectrometry. J Chromatogr B Analyt Technol Biomed Life Sci 2003;789:43-57.

• Paul LD, Springer D, Staack RF, et al. Cytochrome P450 isoenzymes involved in rat liver microsomal metabolism of californine and protopine. Eur J Pharmacol 2004;485:69-79.

• Rolland A, Fleurentin J, Lanhers MC, et al. Behavioural effects of the American traditional plant Eschscholzia californica: sedative and anxiolytic properties. Planta Med 1991;57:212-6.

• Rolland A, Fleurentin J, Lanhers MC, et al. Neurophysiological effects of an extract of Eschscholzia californica Cham. (Papaveraceae). Phytother Res 2001;15:377-81.



F. Additional Nutritional Considerations for Patient with: Gallstones

• Diet - a low-fat, low-cholesterol diet is advisable to prevent gallstone 
formation, but some susceptible individuals may develop gallstones even when 
consuming a healthy diet.

• Chanca piedra: Chanca piedra is a popular South American herb that has been 
used traditionally to dissolve and eliminate kidney stones and gallbladder 
stones. (most clinical studies done with kidney stones)

• Olive oil purge protocol (I do not have experience with it and fear stones may 
block bile duct with forceful contractions leading to acute episode)



G. Additional Nutritional Considerations for Patients with:

Idiopathic Cirrhosis

Goals: Support glutathione levels

Reduce inflammation

Repair cell damage

Protect mitochondria

Prevent concurrent steatohepatitis

Reduce dependency on any drugs patient may be using  by 
finding safer alternatives when possible



Nutritional Considerations:
• Low fat diet 
• No alcohol
• Endurance Exercise
• Glutathione Boosters 
• Milk thistle, Indole-3 C, Reishi Mushroom Extract 
• High Potency Multiple Vitamin and Mineral
• Picrorhiza
• CoQ10 – 100-200 mg/d
• Essential Fatty Acids 
• If overweight, consuming alcohol or diabetic - Lipotrophic Factors –

Choline, Trimethylglycine (betaine) and/or SAMe 
• Use natural anti-inflammatories and alternative interventions in cases of 

MSK pain or headaches



H. Additional Nutritional Considerations for Patients with:

Hepatocellular Carcinoma or Metastatic Cancer To Liver

If liver function tests still reasonable then goals are to help fight cancer and support liver 
function:

• High Potency Multiple Vitamin

• Curcumin (boswellia, white willow ext, ginger) – 12 caps per day

• Quercetin – 1000-2000 mg

• Vitamin E succinate – 1000 IU

• Vitamin C- 5000 mg

• Selenium – 500 mcg

• Essential Fatty Acids 

• Medicinal Mushrooms 

• Other Immune-Modulators 

• CoQ10 100-400 mg/d



I. Hemochromatosis – avoid supplements with iron, and 
foods with high iron content

J.   Wilson’s disease  (Hepatolenticular Degeneration) –
avoid supplements with copper and foods with high 
copper content


