Fatty liver and Non-Alcoholic Steatohepatitis (NASH)
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What is fatty liver disease?

There should be little or no fat in a healthy liver. For most people, carrying a little fat in the liver causes no problems. Fatty liver is the name given to a condition in which you have too much fat in your liver. This is caused by the build-up of fats called triglycerides. These are the most common fats in our bodies. They belong to a group of fatty, waxy substances called lipids that your body needs for energy and cell growth. 

We get triglycerides from our diet and they are also made in the liver. The liver processes triglycerides and controls their release. It combines them with special proteins to form tiny spheres called lipoproteins which it sends into the bloodstream to circulate among the cells of your body. When this process is interrupted and the flow of triglycerides to the liver is increased, their release, or ‘secretion’, from the liver is slowed down. This is what leads to the build-up of fat in your liver cells. 

Until recently fatty liver was considered rare and relatively harmless. It was not thought to progress to chronic (long-term) or serious liver disease. 

Today it is one of the most common forms of liver disease and is known to lead to advanced conditions. In the majority of cases fatty liver does not cause any harm but for an increasing number of people the effects of having fat in their liver over a long period may lead to inflammation causing swelling and tenderness (hepatitis) and then to scarring (fibrosis). 

In some people, this can progress to a condition known as cirrhosis, which can be life- threatening. 

Clinical knowledge about fatty liver is still coming together but common risk factors are obesity, diabetes and drinking too much alcohol. While the relationship between these factors is not fully known, they can be considered triggers for progression to other types of liver disease. 

If alcohol is the cause of fatty liver it is called alcoholic liver disease (ALD). This leaflet is for people worried about fatty liver that is not caused by alcohol. This is known as non alcoholic fatty liver disease (NAFLD). 

What is the difference between NAFLD and NASH?

Non alcoholic fatty liver disease (NAFLD) 

NAFLD is actually a term for a wide range of conditions characterised by the build-up of fat in the liver cells of people who do not drink alcohol excessively. 

At one end of this range is simple fatty liver, or steatosis. This is the stage where fat is first detected in the liver cells and is generally regarded as benign (harmless). 

Non alcoholic steatohepatitis (NASH) is a significant development in NAFLD. This is a more aggressive condition that may cause scarring to the liver and can progress to cirrhosis. Cirrhosis causes irreversible damage to the liver and is the most severe stage in NAFLD. 

In simple terms it may be easiest to think of NAFLD as having the following stages: 

1. fatty liver 

2. a form of hepatitis known as non alcoholicsteatohepatitis (NASH) 

3. fibrosis 

4. cirrhosis 

Alcohol 

NAFLD is almost the same as alcoholic liver disease (ALD) and shares the same stages, with alcoholic hepatitis occurring in place of steatohepatitis (NASH). 

In practical terms the only difference between the two conditions – NAFLD and ALD – is that the latter is caused by drinking too much and the former by all other causes. 

NAFLD can affect a wide range of people. In general, the older you are the more chance there is that you may have the condition. NAFLD is typically seen in people aged around 50 and more commonly in men than women. 

It is hard to be precise about how many people have some form of NAFLD but it is estimated that one in five people (20%) in the UK have the earliest stages of NALFD, or steatosis. 

People most at risk of NAFLD are those who: 

are obese 

have insulin resistance, associated with diabetes 

have hypertension (high blood pressure) 

have hyperlipidaemia (too much cholesterol and triglyceride in their blood) 

are taking certain drugs prescribed for other conditions 

have been malnourished, starved or given food intravenously. 

Non alcoholic steatohepatitis (NASH) 

Non alcoholic steatohepatitis (NASH) is a more advanced form of NAFLD in which there is inflammation in and around the fatty liver cells. This may cause swelling of your liver and discomfort or pain around it. If you place your right hand over the lower right hand side of your ribs it will cover the area of your liver. 

With intense, on-going inflammation a build up of scar tissue may form in your liver. This process is known as fibrosis, and can lead to cirrhosis. NASH is now considered to be one of the main causes of cirrhosis. 

Cirrhosis is usually the result of long-term, continuous damage to the liver. This is where irregular bumps, known as nodules, replace the smooth liver tissue and the liver becomes harder. The effect of this, together with continued scarring from fibrosis, means that the liver will run out of healthy cells to support normal functions. This can lead to complete liver failure. 

NASH should be distinguished from acute fatty liver disease, which may occur during pregnancy or with certain drugs or toxins (poisons). This condition is very rare and may lead rapidly to liver failure.

Causes of fatty liver

In the UK most people with a fatty liver are overweight or obese. The condition is linked to problems such as diabetes, high blood pressure (a longstanding complication of diabetes) and high cholesterol. When all these factors are present they are known medically as metabolic syndrome, or syndrome X. 

More rarely, people can get a fatty liver because of some drug treatments and intravenous feeding. 

Very rapid weight loss can also lead to fat building up in the liver. It is thought this may result from a sudden, massive release of free fatty acids into the bloodstream following the breakdown of fat stored in fat cells. This can sometimes follow surgery to reduce obesity, such as a gastric bypass. 

Fatty liver and obesity 

Not everyone who is overweight or obese will develop a fatty liver and not everyone who has a fatty liver is overweight. However, the majority of people with non alcoholic fatty liver disease are overweight. 

The terms ‘overweight’ and ‘obese’ describe two different categories above what is considered a healthy body size. 

As tall people are generally heavier than short people, a person’s weight is not particularly useful in assessing their risk of fatty liver disease or metabolic syndrome. The ratio between height and weight, known as the body mass index (BMI), is a more useful measurement. Calculating body mass index (BMI) is now the accepted method for working out whether you are normal, overweight or obese. 

A healthy BMI is regarded as being between 18.5 and 25kg/m². A BMI between 25 and 30kg/m² is defined as overweight. If your BMI is over 30kg/m² then you qualify as obese. 

Obesity can also be defined according to the distribution of fat on your body. Fat that gathers on your hips can make you look pear-shaped (known as ‘gynoid’) while having fat around your abdomen will give you an apple-shaped appearance (‘android’). It is known, for example, that obese people with insulin resistance most commonly have abdominal fat. 

In men, abdominal obesity is defined in a waist circumference greater than 40 inches or 102 cm. In women, this is a waist circumference greater than 35 inches or 88 cm. 

However, the normal range for BMI and waist circumference is not based on how people look. 

It is based on their likely risk of developing health problems according to how much they are overweight or obese (BMI-related morbidity). 


There are more overweight and obese people in the UK than any other country in Europe but not as many as there are in the US. For the majority, the root causes of becoming overweight or obese are down to: 

eating too much (and too much fatty food in particular) 

drinking too much alcohol 

not doing enough exercise. 

In England alone, more than one in five people (20%) are now defined as obese. A similar ratio is now emerging among boys and girls aged between 2 and 15 years. 

As more and more people in the UK lead inactive lives and carry extra weight around with them, so the number of cases of fatty liver, in particular NASH, is rising. 

Fatty liver and diabetes 

Diabetes mellitus, or type 2 diabetes, usually develops in men or women over 40 years of age although it is now being seen in overweight children. 

It is a condition that occurs when your body cannot regulate the amount of glucose in your blood. Glucose is a sugar produced when you digest your food. It is also produced and stored by your liver. 

Blood glucose levels are regulated by insulin, a hormone produced by your pancreas. Problems start when your body either does not produce enough insulin (as in type I diabetes) or if the muscle, liver and fat cells do not respond normally to insulin. This latter situation is called insulin resistance and leads to a high level of glucose in the blood (hyperglycemia), which is harmful. 

Insulin also helps your liver to metabolise (process) fats and to release them into the blood. While fats are a necessary source of energy, too much fat in the blood is bad for you. It is now thought that insulin resistance interferes with this process and causes an accumulation of triglyceride fats in the liver cells. 

Having too much triglyceride and another lipid that may be better known, cholesterol, in the bloodstream is known as hyperlipidaemia. Cholesterol is also taken in from our diet and produced by the liver. 

High levels of a so-called ‘bad’ cholesterol known as LDL cholesterol (low density lipoprotein cholesterol) can lead to heart disease. Counter to this, there is a ‘good’ cholesterol (HDL, high density lipoprotein cholesterol) that removes the LDL cholesterol and gets rid of it through the liver. 

Thus, having a ratio of high LDL to low HDL in the blood is not desirable. 

Measuring blood lipids 

Cholesterol levels in your blood are most accurately measured by taking a blood sample after you have fasted for nine to twelve hours. This may be done as part of a ‘lipid profile’ which will measure levels of total cholesterol, LDL cholesterol, HDL cholesterol and tryglycerides. 

Levels are recorded in millimoles per litre (mmol/L). 

The target levels your doctor may recommend for you will be based on the risk to your health from factors such as age, weight, family history, lifestyle or any existing medical condition(s). 

Below are guidelines to what your results or ‘numbers’ may mean. 
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Medications associated with fatty liver 

A number of drugs prescribed for other conditions have been linked with fatty liver. In some cases this liver damage is related to high doses of the drug. With other drugs the fatty liver only occurs in a small minority of people. This is known as ‘idiosyncratic drug reaction.’ 

The drugs most commonly associated with causing fatty liver in this way are: 

prednisolone and hydrocortisone, used to treat inflammation 

premarin and ortho-est (synthetic estrogen), for menopause 

amiodarone, used to treat heart arrhythmia 

tamoxifen, used to treat breast cancer 

diltiazem, used to treat high blood pressure  

methotrexate, used to treat rheumatoid arthritis

Acute fatty liver in pregnancy 

Very rarely, some women in the last three months of their pregnancy can develop a fatty liver. Acute fatty liver in pregnancy (AFLP) is more common in first pregnancies and with male babies – especially twins. 

AFLP is a very serious condition that can cause rapid liver and kidney failure and can be fatal for both mother and baby if not diagnosed. Hospitalisation and immediate delivery of the baby is usually required. 

Provided there has been no permanent damage, the liver returns to normal after the baby has been born. 

It is not known what causes this type of fatty liver and, due to the rarity of AFLP, it is unclear whether the problem will happen in any future pregnancies as not enough data is available for study.

Symptoms

Most people who have mild NAFLD will not notice any symptoms because the fat build-up is not enough to damage the liver. 

A few people complain of tiredness and may feel some pain in the area around the liver (on the right side of the body, under the ribs). The pain may be a sign that the extra fat has made the liver expand. 

This stretches the liver’s outer covering and may cause you discomfort. Even people who go on to develop inflammation (NASH), scarring (fibrosis) and cirrhosis may undergo liver damage for many years before symptoms become apparent. 

If you have any of these symptoms, see a doctor immediately: 

yellowness of the eyes and skin (jaundice) 

bruising easily 

swelling of the lower tummy area (ascites) 

vomiting blood (hematemesis) 

dark black, tarry, faeces (melena) 

periods of confusion or poor memory (encephalopathy) 

itching skin (pruritus) 

In acute fatty liver of pregnancy women may experience nausea, vomiting, abdominal pain and jaundice.

Diagnosis 

In most cases, people only find out they have fatty liver when a routine blood sample shows there may be a problem. If this happens to you, your doctor may ask a lot of questions about your life-style, such any drugs you are taking (including over the counter medication and nutritional supplements) and the amount of alcohol you drink. 

You may then be sent to see a liver specialist (hepatologist) or a digestive disease specialist (gastroenterologist) for further tests. Many of these tests will be used to rule out alcoholic liver disease, hepatitis B, hepatitis C, autoimmune hepatitis and other causes of liver disease. 

Helping the doctors to help you

There is no specific laboratory test for NAFLD, making it difficult to diagnose. It is important that you answer questions about your lifestyle as accurately as you can. It is not easy for doctors to tell the difference between alcoholic liver disease and NAFLD so you will need to be honest about the amount of alcohol you drink. 

Liver disease often shows few symptoms and doctors have to consider a number of conditions that could be affecting you. The better the picture of your general health you can provide, the better the chances will be that the doctors can pin down your illness. 

Liver function tests

Tests should include liver function tests (LFTs) which are used to gain an idea of how the different parts of your liver are functioning. The liver function test is made up of a number of separate examinations, each looking at different properties of your blood. It is used to gain an indication of how much your liver is inflamed or damaged in its ability to work properly. The test will measure levels of the liver enzymes ALT and AST which are increased during inflammation (hepatitis). In NAFLD, the doctors will expect to find ALT is higher than AST. 

Test results are given in numbers and values. A laboratory provides a ‘normal value’ or ‘reference value’ to the test, which shows the doctor, nurse or specialist whether your test is within the normal range. ‘Abnormal’ functions are shown by how much they are below or above the normal range. In biochemical tests associated with insulin resistance, abnormal results will include raised cholesterol, triglycerides and blood sugar (glucose). 

Scanning your liver with imaging equipment such as ultrasound, computerised tomography (CT) or magnetic resonance imaging (MRI) may reveal significant deposits of fat in your liver. 

Doctors may use a liver biopsy to assist or confirm their diagnosis. During a liver biopsy a tiny piece of the liver is taken for study. To do this, a fine hollow needle is passed through the skin into the liver and a small sample of tissue is withdrawn. 

Abnormal liver function test results

Do not be alarmed by an ‘abnormal’ liver function test result. Strange as it sounds, abnormal LFTs are not uncommon. In some people results may often fall out outside normal range and doctors may consider that increases or decreases of certain substances in your blood are not an indication of serious liver disease. 

However, the British Liver Trust encourages all people with any form of liver disease to take an active interest in their health care. The need to reduce unnecessary testing for those at low risk of disease should not restrict you from asking for further information from medical staff if you feel there is no follow-up to your abnormal LFT results. 

Prevention

Weight problems are best dealt with by prevention and without the need for professional medical intervention. Although it is not always possible to avoid NAFLD, you can significantly reduce your risk by exercising as much as you are able and eating healthily to control your weight. 

The health risks from being overweight or obese can impact on your physical, social and emotional well being. People with NAFLD who go on to have cirrhosis are at higher risk of developing liver failure. If you are obese, your risk of ending up in hospital or even dying from cirrhosis is much higher still.

Treatment

There is no specific treatment for NAFLD that all doctors agree on. 

However, there is good evidence that gradual weight loss coupled with increased exercise can reduce the amount of fat in your liver. 

In mild cases of fatty liver, most doctors will concentrate on treating conditions such as obesity and diabetes that can cause fat to build up. They will also treat disorders such as high blood pressure and high cholesterol that often go along with fatty liver. 

If your NAFLD is linked to being overweight, then you will be advised to lose weight gradually and take sensible exercise. If it is linked to diabetes, high blood pressure or high cholesterol then you will need to watch your diet and your weight, and may also need to take medication. 

What are the long term effects? 

What will happen largely depends on what stage of NAFLD you have. Most people will have fatty liver (steatosis) and should not have any long-term ill effects. 

Very few people will go on to develop NASH which, in a small number of cases, can lead to cirrhosis. Unfortunately, there is no reliable way to predict who will develop these serious latter stages of NAFLD. 

For this reason, if you have been diagnosed with a fatty liver, most doctors recommend some form of monitoring (usually a blood test every six months or so) to make sure the condition is not getting worse. 

If you do go on to develop NASH over a ten year period you have a one in five (20%) chance of developing cirrhosis and a little less than a one in ten (10%) chance of dying from a liver-related problem. 

Cirrhosis is not in itself fatal. However, when it develops it does signify a high risk of liver cancer or liver failure, both of which are potentially fatal. A liver with cirrhosis rarely (if ever) returns to normal. However, the risk of further damage can be reduced enormously if the disease which caused the cirrhosis is treated. 

However, if cirrhosis has become so severe that your liver may fail completely, a liver transplant may be the only option. 

A liver transplant is usually only recommended if other treatments are no longer helpful and your life is threatened by end stage liver disease. It is a major operation and you will need to plan it carefully with your medical team, family and friends. 

After a successful transplant a person can make a full recovery and lead a normal active life. 

However, they must be checked regularly and it is not known whether fatty liver may develop in the new organ. 

Treatments under investigation 

There are no specific medications available for the prevention and treatment of NAFLD but a number of areas are being explored, principally drugs that reduce appetite, lower blood fats and increase insulin sensitivity. Many of these drugs have been developed to treat other conditions. 

These include statins, a class of drug used to treat cardiovascular disease. Statins decrease the production of cholesterol and it is thought that this may have a benefit in treating NASH. In the past there have been concerns about the use of statins in patients with liver disease but it is now clear that patients with fatty liver disease and NASH can take these drugs as safely as any other patients. 

As the majority of patients with NASH have insulin resistance, it is thought new medications that make the body more sensitive to insulin may help reduce liver damage in people with NASH – even if they do not have diabetes. 

Ursodeoxycholic acid (URSO), a drug used to reduce the production of bile acids, is being looked at as a way of bringing down the liver enzyme levels associated with inflammation. 

Dietary supplements too, are being evaluated. These include the role of fat-soluble antioxidants, such as vitamin E. Antioxidants are considered helpful in reducing levels of bad cholesterol (LDL) in the arteries. 

Omega-3 fatty acids, extracted from fish oil, may be effective in decreasing triglycerides and raising HDL. 

Clinical trials 

Doctors are always trying to find better ways of treating people. Medical staff may talk to you about the possibility of taking part in a clinical trial. This may involve treatment with new drugs or new ways of using drugs. 

You do not have to take part in clinical trials and your care will not be affected if you do not. If you do take part, you may receive extra monitoring which may be beneficial to your treatment. The doctor involved in the research will give you specific information about any clinical trials. 

Looking after yourself

If you are diagnosed as being in the earliest stage of NAFLD (steatosis) then you may not notice any ill-effects. As mentioned, your doctor may ask you to have regular blood tests to make sure that you are not developing a more serious form of the disease. If you have type 2 diabetes or any other metabolic problem, you will need to work closely with your medical team to keep it well controlled. 

For your part, regular exercise and a healthy diet will help you to manage your condition. 

As the blood fats associated with NAFLD (triglyceride and cholesterol) are partly absorbed from your food intake, it is essential that you watch what you eat. 

This is likely to mean that you should: 

deliberately eat as little saturated fat as you can (these are high in most meats, dairy products and many bakery foods) 

eat plenty of fruit and vegetables (have at least five portions a day) 

eat carbohydrate foods (such as pasta, potatoes, wholemeal bread and rice) rather than fat-rich foods 

avoid crash diets and rapid weight-loss programmes. 

Can I drink alcohol if I have NALFD? 

Drinking large amounts of alcohol can lead to an increase in fat in your liver. The government has a recommended level for sensible drinking. This is 21 units a week for men and 14 for women. 

For most people who do not have any form of hepatitis (NASH) or scarring (fibrosis), drinking occasionally should not be a problem. 

However, anyone with a liver condition should approach alcohol with caution. It is a good idea to reduce your consumption to below recommended levels or abstain from drinking if you can. 

People who have gone on to develop NASH or cirrhosis will have damaged liver function. They will find that they cannot deal very well with toxins such as alcohol and should abstain from drinking completely. 

