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Alpha-1 Antitrypsin Deficiency 
 

What is alpha-1 antitrypsin? 
 
Alpha-1 anti-trypsin is a protein produced in the liver.  One of its functions is to protect the lungs from enzymes 
produced by inflammatory cells, such as neutrophil-elastase. These enzymes are aimed at killing bacteria but can 
also cause damage to lung tissue if not properly controlled. 
 

What is alpha-1 antitrypsin deficiency? 
 
Alpha-1 antitrypsin deficiency is an inherited condition occurring in approximately one in 1,200 to 2, 000 live 
births.  In this condition, the liver produces abnormal alpha-1 anti-trypsin with molecules that are a different 
shape.  This abnormal alpha-1 anti-trypsin gets “stuck” in the cells of the liver, where it accumulates, disturbs cell 
function and ultimately leads to liver fibrosis.  Failure of alpha-1 antitrypsin to leave the liver leads to a decreased 
amount of the protein in blood and in other parts of the body, so its activity is low where it is needed (for 
example, in the lungs).   A lack of alpha-1 antitrypsin in the lungs causes tissue damage, particularly in those 
exposed to chronic inhaled irritants, like cigarette smoke.  Most people who are diagnosed with alpha-1 antitrypsin 
deficiency present with significant lung disease in adulthood.  A small number of those diagnosed with alpha-1 
antitrypsin deficiency are identified in childhood as a result of abnormalities within the liver.   
 

What causes alpha-1 antitrypsin deficiency? 

 
Alpha-1 antitrypsin deficiency is hereditary.  In order to have the disease, a child must inherit two defective genes, 
one from each parent. 
 
People who have only one gene for alpha-1 antitrypsin deficiency do not have the disease, but they are “carriers” of 
the deficiency.  Their alpha-1 antitrypsin levels are lower than normal, but this does not cause any obvious health 
problems.  In families where both parents are carriers of the gene for the disease, there is a one in four risk that a 
child will have alpha-1 antitrypsin deficiency. 
 

What are the risks of developing liver disease with alpha-1 antitrypsin deficiency? 
 
For unknown reasons, only 15 per cent people with alpha-1 antitrypsin deficiency will show signs of liver disease 
in childhood.  Of that group, about half will recover but they continue to be deficient in alpha-1 antitrypsin, 
putting them at risk for future complications of the disease, including lung, liver and skin disease in adulthood.  
The remaining 50 per cent of these children will develop worsening liver fibrosis and are at risk of liver cirrhosis 
and liver failure during childhood. Adults may also develop signs of liver inflammation and liver damage later in 
life as the result alpha-1 antitrypsin deficiency. 
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What are the symptoms of liver disease due to alpha-1 antitrypsin deficiency? 
 
Symptoms of alpha-1 antitrypsin deficiency most often present in one of 3 ways: 
 

 As an infant who has jaundice that is caused by inflammation and obstruction of the liver cells. 

 As a child or adult of any age who is found to have increased liver enzymes when blood work 

is drawn for an unrelated reason. 

 As a child or adult of any age who has complications of liver cirrhosis including jaundice, 

ascites, and variceal haemorrhage. 
 

How is alpha-1 antitrypsin diagnosed? 
 
A diagnosis is established by demonstrating a very low level of alpha-1 antitrypsin in the blood and by identifying 
the abnormal protein in blood by specific testing.  In healthy individuals the normal protein is called “M”. The 
abnormal protein is called “Z”. 
 
Additional blood tests should be performed to evaluate liver function. In some cases, a liver biopsy may be 
needed.  Breathing tests, chest x-ray and blood work may also be performed to assess lung function in those 
affected. 
 

How is alpha-1 antitrypsin treated? 
 
Liver disease 
 
Mild liver disease may need no specific treatment.  As liver disease progresses, many things can help to maintain 
liver function and reduce complications of liver disease associated with alpha-1 antitrypsin deficiency. Examples of 
such therapies include good protein-energy nutrition, vitamin supplementation, management of portal 
hypertension and screening for varices, and the management of ascites.  In rare instances where the disease 
progresses to liver failure, liver transplantation may be indicated as definitive treatment. 
 
Lung disease 
 
Over many years, injury to the lungs can result in emphysema.  Typically children do not have signs of lung disease 
and this happens in adulthood. In some, smoking, asthma and lung infections further contribute to the 
development of lung disease. For this reason, it is strongly recommended that individuals with alpha-1 antitrypsin 
deficiency refrain from smoking and from being exposed to second-hand smoke.  The symptoms of lung disease 
should be monitored and treated by a respirologist, a physician who specializes in lung disease. 
 
All medical and nutritional therapies  should be under the guidance of healthcare professionals. 
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