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QUANTIFYING CARBOHYDRATE-DEFICIENT TRANSFERRIN (CDT) IN SERUM

Jim Thorn1 and Francois de l’Escaille2
1: Beckman Coulter Europe

2: Analis Belgium

The abuse of alcohol represents a major public health problem with very important consequences for the society and economy. Alcohol abuse includes “high risk drinking”, which can be defined as regular daily consumption of 60 g or more of ethanol in males and 40 g in females, and “alcohol dependence” which integrates excess drinking with physical and psychological evidence of consequent harm. The diagnosis of acute and/or chronic alcohol abuse may have important medical, legal, administrative, social and psychological consequences for the subject. For these reasons, the availability of objective and reliable markers of acute and/or chronic alcohol abuses is an important need worldwide.

In order to help medical staff evaluate the alcohol consumption for diagnosis or follow-up, a laboratory marker is recommended. Of the markers that have been evaluated, carbohydrate-deficient transferrin (CDT) has gained most attention during the last decade. Heavy drinking leads to transferrin losing carbohydrate content. The unique advantage of CDT is that very few conditions, other than alcohol consumption, cause CDT to rise. Because the half-life of transferrin is 14 days, measurement of CDT can reflect the mean blood alcohol concentration (consumption) over the preceding two to three weeks.

Transferrin (Tf) is the most important iron-transport glycoprotein and consists of a polypeptide chain with two N-linked oligosaccharide chains. These chains are composed of sugars, forming di-, tri- and tetra antennary structures, and between zero up to eight sialic acid residues. The 4-sialo Tf is the most common isoform and represents about 70 to 80% of total Tf content. When analysing serum from an alcohol abuser one can find an increase in 2-sialo-Tf and 0-sialo Tf.  %CDT is generally referred as the sum of % 0-sialo plus % 2-sialo Tf. Since the half-life of Tf is 10 to 15 days you will see a decrease of this parameter when a patient is entering an alcohol withdrawal treatment.
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Our methodology is based on the analysis of the different transferrin isoforms using capillary electrophoresis technique. The figure below shows the separation of Tf isoforms using our P/ACE MDQ system in combination with a chemistry kit from Analis “CeofixTM CDT”, dedicated to CDT analysis.

This assay is complicated by the presence of genetic Tf variants resulting in substitution of amino acids in the polypeptide chain. Presence of those variants can be identified based on our solution as illustrated in the second figure, showing CDT analysis of B1, B2, C and D variants. In each example, the presence of absence of the 2-sialo form can be clearly quantified.
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