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Abstract

Alpha 1-Antitrypsin (AAT) insufficiency is the most common genetic cause of hepatic disease in children and genetic disease for which 
children undergo hepatic transplantation. It also causes cirrhosis and hepatocellular carcinoma in adults. Mutant Alpha 1 Antitrypsin Z molecule 
undergoes polymerization in the endoplasmic reticulum and that a subpopulation of Alpha Antitrypsin deficient individuals may be susceptible 
to hepatic injury because they also have a trait that reduces the efficiency by which the mutant Alpha Antitrypsin Z molecule is degraded in the 
endoplasmic reticulum.
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Introduction
Alpha-antitrypsin (AAT) also referred to as α1-proteinase 

(or protease) inhibitor (α1-PI)) is a 52kD glycoprotein mostly 
secreted by hepatocytes and, to a lesser extent, by lung epithelial 
cells and phagocytes [1]. Alpha-1-antitrypsin (AAT) deficiency 
is estimated to affect three million people worldwide, [2] with 
patients typically developing lower zone emphysema at a 
relatively young age. People of Northern European and Iberian 
ancestry are at the highest risk for AAT alteration. Alpha-1 
antitrypsin (AAT) deficiency is a common inherited cause of 
hepatic disease, with the most severe mutation found in 1:3500 
live births and currently 180,000 individuals worldwide [2]. In 
children, A1AD is the most frequent genetic etiology for pediatric 
hepatic disease and transplantation [3]. AAT deficiency (A1AD) 
was discovered in 1963 by Carl-Bertil Laurell (1919–2001), 
at the University of Lund in Sweden [4] Laurell, along with a 
medical resident, Sten Eriksson, made the discovery after noting 
the absence of the α1 band on protein electrophoresis in five 
of 1500 samples; three of the five patient samples were found 
to have developed emphysema at a young age. The link with 
hepatic disease was made six years later, when Harvey Sharp et 
al. described A1AD in the context of hepatic disease [5].

Point mutations lead to altered folding during alpha-1 
antitrypsin biogenesis, and misfolded proteins form polymers that 
are retained within the endoplasmic reticulum of hepatocytes, 
rather than being systemically secreted [6]. Lack of AAT in lung 
permits uninhibited proteolytic damage to the connective tissue 
matrix, leading to emphysema in approximately 75% of patients 
[7]. Hepatic disease occurs due to aggregation of AAT polymers 
within the endoplasmic reticulum (ER) of hepatic cells, which 
form periodic acid-Schiff positive inclusions; a hallmark biopsy  

 
feature in A1AD related hepatic disease [8]. Hepatocyte injury is 
believed to be related to ER stress, mitochondrial dysfunction, 
and triggering of autophagy [9]. Variability in phenotypic 
expression in hepatic and lung disease, [10] is believed to reflect 
genetic [7] and environmental modifiers [11]. Cigarette smoking 
has been explained to be the greatest conjecturer of lung function 
impairment in A1AD buddies [12] and smoking cessation is the 
most effective treatment strategy [8].

Alpha-1 antitrypsin (AAT) deficiency is a common inherited 
cause of hepatic disease [3]. Clinical course of hepatic disease 
in particulars with A1AD remains indisposed understood, but 
around 10% of those with undersupplied phenotypes are likely 
to experience significant morbidity secondary to hepatic disease 
at some point during their lifetime. Further future studies are 
required to better understand which individuals are prone to 
develop hepatic disease and the mechanism behind hepatic 
injury in these individuals. Detecting early fibrosis in individuals 
with A1AD is currently the best method of identifying those at 
risk of significant hepatic disease, and non-invasive procedure 
as an option to hepatic biopsy may soon be validated in this 
population. At this time, curative therapies available are 
limited to transplantation, but research in this field has been 
very promising, revealing novel mechanisms of action. Several 
innovative small molecule and gene-based strategies are now in 
clinical trials, with an overall approach of reducing proteotoxicity 
and maintaining protein homeostasis in the liver.

Deficient genotypes lead to production of an AAT protein 
that has legitimately potent antineutrophil elastase capacity, 
one therapeutic impression has been directed at trying to cause 
the liver to release its trapped AAT, thus relieving the congestion 
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of the hepatocyte and reconstituting the circulating antielastase 
screen. The most promising candidates for this tactic are the 
synthetic chaperones and molecular interventions that try to 
avoid intracellular polymerization of the abnormal AAT.
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