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Aim 
To determine whether the part of  structure of the 
plasma protein, alpha-1-acid glycoprotein (AGP),  
which is composed of sugar chains (containing units 
similar in structure to glucose and referred to as 
glycosylation), changes in a manner which could be 
used to indicate the presence of cancer which 
originates in the liver [hepatocellular carcinoma 
(HCC)] and/or its emergence from other liver 
diseases. 
 
Project Outline/Methodology 
The liver produces a number of proteins in response 
to illness.  It is known that the structure of one of 
these proteins (AGP) varies with disease.  This study 
is designed to compare any differences in this protein 
with the presence of HCC. 
This was a cohort study in which blood samples were 
obtained from patients attending an outpatients clinic  
in order to give groupings that were representative of 
the major categories of liver diseases related to or 
from which hepatocellular carcinoma can progress.  
Initially the blood was tested for levels of AGP and 
the enzymes responsible for a specific modification of 
glycosylation thought to be present in liver disease. 
AGP was then purified from each sample and a 
number of biochemical tests were used to contrast 
and compare differences in glycosylation within and 
between each disease grouping. 
 
Key Results 
The structures of the sugar chains of AGP were found 
to differ subtlely within all the liver disease categories 
studied. This variability was largely observed as 
differences in either the size, composition or ordering 
of the individual units present in a sugar chain. 
Specifically with respect to the HCC populations, the 
onset of this disease is appears to be identifiable by 
the fact that the AGP sugar chains in HCC are likely 
to be of a specific size and consist of units that are 
not normally present on AGP from people with no 
liver disease  This pattern is unique when compared 
to AGP from other liver diseases, cirrhosis and 
hepatitis C. 

 
Conclusions 
The determination of the glycosylation pattern of AGP 
in the blood of people with liver disease can be used 
to identify those patients at risk of developing HCC or 
progressing to this cancer from other liver diseases 
such as hepatitis C and/or cirrhosis. 
 
What does this study add to the field? 
We have previously identified that the sugar chains 
present on AGP are altered between different liver 
diseases and appeared to have diagnostic potential 
for hepatitis C. The current study has not only 
reaffirmed these observations but also extended the 
work to demonstrate, for the first time, that AGP 
glycosylation is uniquely altered in HCC. 
 
Implications for Practice or Policy 
The characterisation of AGP glycosylation in patients 
with liver disease could, along with an assessment of 
other liver function tests, identify those people who 
are considered to be either at risk of developing, or in 
the early stages of, HCC.  Curently there is no non 
invasive means of diagnosing HCC. 
 
Where to next? 
The exact nature of the changes in AGP glycosylation 
should be determined in a larger patient cohort.  In 
parallel it is hoped to make use of recently developed 
technologies as the basis for developing a diagnostic 
assay that can be used clinically to detect the 
changes in AGP glycosylation, which are 
representative of HCC. 
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