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α1-Antitrypsin deficiency (A1ATD) 
is an inherited disorder caused by 

mutations in SERPINA1, which predisposes 
to liver and lung disease.

A1ATD occurs worldwide and in people of 
virtually all ethnicities, but is most prevalent 
in North America, Scandinavia, Portugal and 
Spain. Alongside SERPINA1 mutations, genetic 
and environmental risk factors can affect the 
phenotype of A1ATD. For example, genetic variants 
of the collagenase genes MMP1 
and MMP3, and 
exposure 
to cigarette   
smoke have 
been implicated.

The primary 
treatment for 
A1ATD-associated 
lung disease is 
intravenous delivery 
of plasma-purified 
α1-antitrypsin 
(augmentation 
therapy), which 
increases the levels 
of α1-antitrypsin 
in serum and lung 
tissue. Currently, 
no specific treatments 
are available for A1ATD-
associated liver disease, 
except for a liver 
transplantation for severe, 
life-threatening liver failure.

Several novel therapies for the 
treatment of A1ATD are currently 
being investigated in clinical 
trials, including therapies that 
target silencing of SERPINA1, 

degradation of misfolded 
α1-antitrypsin, inhibition 
of α1-antitrypsin polymerization 
and synthesis of normal 
α1-antitrypsin outside the liver. 

The clinical presentation of A1ATD is variable, 
both liver and lung disease can range in severity 
and some patients can be asymptomatic. 
A1ATD-associated liver disease is uncommon in 
young and middle-aged adults, but increases with 
increasing age. A1ATD-associated lung disease 
manifests between the third and fourth decade of 
life and shares many characteristics of emphysema. 
Diagnosis of A1ATD is based on the results of 
laboratory testing, including the assessment of 
serum or plasma levels of α1-antitrypsin, genotyping 
of SERPINA1 and protease inhibitor typing. 

A1ATD is associated with substantial morbidity. 
Patients with A1ATD-associated lung disease 
can experience depression, anxiety and have 
impaired health-related quality of life. A1ATD 
is also associated with increased mortality; 
the most frequent causes of death in patients 
with A1ATD are COPD and liver failure.
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A1ATD-associated liver 
disease is caused by the 
accumulation of mutant  
α1-antitrypsin in 
hepatocytes, leading to 
endoplasmic reticulum 
stress and eventually 
causing liver damage

Other members 
of the serpin 

protein family, such as 
neuroserpin, are mutated 

in disease; studying 
α1-antitrypsin might have 

broad biomedical  
implications

Therapies that are 
commonly used for 

the treatment of 
COPD are also used 
for the treatment of 
A1ATD-associated 

lung disease

A1ATD 
is inherited 

in an autosomal and 
co-dominant pattern, 
meaning two alleles of 

the gene contribute to the 
trait. Patients with A1ATD 

can be homozygous or 
heterozygous for 

disease-associated 
alleles. 

Hampered secretion of α1-antitrypsin  
by the liver leads to insufficient 
inhibition of the proteolytic effects of 
neutrophil elastase in the lung, leading 
to A1ATD-associated lung disease

A1ATD 
is not a 

rare disorder 
but frequently goes 

underdiagnosed, or is 
misdiagnosed as asthma, 

COPD or cryptogenic 
liver disease
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