
CARBOHYDRATE DEFICIENT 
TRANSFERRIN (CDT)

An unusual cause for a raised CDT.

DrAnton Wiles

(GP, RemueraDoctors; DME –various authorities.)
Photographs taken by the presenter during ASAM Queenstown Conference, Easter 2006.

Wanaka Airshow.



Acknowledgement.

Preamble taken fromΥά/ŀǊōƻƘȅŘǊŀǘŜDeficient 
¢ǊŀƴǎŦŜǊǊƛƴέ 

by Dr Roy Sherwood, Consultant Clinical Scientist and 
Hon Senior Lecturer in Clinical Biochemistry, Kings 
College Hospital, London. 



CDT
ÅTransferrin is a protein, present in the blood. Its function is the 

transport of iron. After it has been formed, transferrin undergoes 
further modification with the addition of carbohydrate sidechains. 

ÅThis process is controlled by two enzyme systems, one adding the 
sidechains, and one removing them. In normal subjects transferrin 
has 3 to 5 of these sidechains.

ÅAlcohol appears to inhibit the enzymes adding the sidechains, and 
stimulate those removing them.



CDT

In the current CDT assays, individuals who 
consume little or no alcohol will usually have a 
CDT less than 1.6%. Individuals misusing alcohol 
will typically have higher CDTs, often on the 3 to 
10% range.



Tests are affected by:

ÅGamma glutamyltransferase(GGT)can be 
elevated by mild alcohol-related liver 
disease, fatty liver (diabetes, obesity, etc).

ÅMean Cell Corpuscular Volume (MCV) can 
be increased in chronic disease and 
B12/folate deficiencies. 

ÅCDT is not affected by these conditions.



Duration of result:

Transferrin remains in circulation for 1 to 2 
weeks, so can give an indication of alcohol 
consumption over this timeframe. 



Specificity:

CDT testing is considered to have 95% 
specificity - 19 out of 20 times the increase 
in CDT is related to excessive alcohol intake.



Other conditions that can raise CDT:

ÅAdvanced cholestaticliver disease (primary biliary cirrhosis, primary 
sclerosingcholangitis, gallstones, or liver/pancreatic cancer) –
removal of CDT from the blood is reduced, leading to raised levels. As 
these diseases need to be severe for there to be an effect on CDT, 
there should be abnormalities in LFTs.

ÅTransferrin variants: Normal transferrin is the C-type. The extremely 
rare B-type causes falsely low CDT, so is irrelevant here. D-type is very 
rare in Caucasians (less than 1 in 10,000), but more common in 
Africans (up to 10%), and causes falsely raised CDT levels.

ÅThere is a very rare group of carbohydrate deficient glycoprotein 
syndromes, where there is an inherited deficiency of the enzymes 
that add the sidechains. Only 200 cases have been described. In 
heterozygous carriers of the disease CDT levels vary, but are typically 
in the range of 10 to 25%.



What is required to increase CDT to 3%?

ÅTypically, this will require a consumption level of 100 to 150gm of 
alcohol per day –this equates to about 5 pints of beer, a bottle of 
wine, or 1/3rd of a bottle of spirits daily. Hormonal effects in pre-
menopausal women make the test less reliable, and the increased 
iron requirement in pregnancy increases total transferrin levels, but 
probably does not change the % value of CDT.



Binge drinking:

Rise in CDT is probably dependent on the frequency 
of binges, and the amount of alcohol consumed each 
time. 200 to 300g 2 days a week, abstaining other 
days, will probably give a CDT between 1.5 to 3%. One 
binge in a 2 week period, with no other alcohol 
intake, will probably not raise CDT, as the normal 
transferrin on the other 13 days will probably dilute 
the CDT produced on the 1 day of drinking.



Biological variation:

Biological variation in an individual seems low 
(<10%), other than pre-menopausal women. It is 
suggested that conclusions be based on at least 
2 measurements of CDT, 2 or more weeks apart. 
For pre-menstrual women, 3 measurements at 
2-weekly intervals should span a variation of 
menstrual cycle hormone levels.



Summary:

CDT testing for alcohol misuse should not be 
undertaken in isolation, but should be 
combined with medical history and 
examination, appropriate questionnaires, 
and other laboratory parameters such as 
GGT and MCV.



The Pilot/applicant:

ÅJohn is currently in his late 30s.

ÅHe is of Polynesian origin, and on successful completion of 
his pilot medical was intend to return to his Pacific island 
home, and commence a flying career there.

ÅHe currently works as a ground worker at an airport.



Pilot’s medical.
ÅJohn first attended RemueraDoctors for a Pilot’s medical in 2006.

ÅAt that application he acknowledged a drink-drive conviction from 
earlier the same year.

ÅHe had abnormal LFTs, and CDT had been elevated since 2003.

ÅThere was acknowledgement of binge drinking until the conviction, 
but decreased alcohol use since then.

ÅAfter blood tests and a report from an Alcohol and Addiction 
specialist he was granted a Class 1 medical certificate.

ÅSurveillance involved 3-monthly blood tests and a 3-monthly report 
from his DME.



Liver:

ÅGastroenterology assessment in June 2011 found mild steatosisof the 
liver (biopsy), and a fibroscanshowed no signs of cirrhosis. 

ÅJohn was reporting that he had had no alcohol for several years.

ÅThe gastroenterologist noted that John’s LFTs had shown some 
improvement with 3Kg weight loss, and considered that his results did 
not relate to alcohol usage. Stated that John could resume social 
alcohol use if he wished.



Suspension:

ÅIn April 2016 his CDT was 7.1, and his medical 
certificate was suspended. 

ÅJohn continued to insist that he was not drinking 
alcohol.

ÅFurther tests were 5.5 in May 2016, and 6.3 in July 
2016. 



Myeloma

ÅIn 2016 he was investigated for an incidentally detected 
monoclonal lambda paraprotein, first noted in March that 
year. 

ÅThis has subsequently been determined to be a 
“smouldering IgA lambda myeloma”. 

ÅHe is currently under close clinical monitoring for this, with 
no active treatment, so would be suitable for an aviation 
medical certificate with ongoing surveillance.



Effect of myeloma paraprotein on CDT

Late in 2016 someone had the bright idea that this 
paraproteinmight be causing the elevated CDT. 
Instead of the usual capillary electrophoresis assay, a 
Siemens BN II immunonephelometricassay - that was 
not affected by the paraprotein- was found via a 
laboratory in the Waikato, and returned a result of 
1.91%, normal on this assay being <2.45%.



CDT Results:

Å2003 2008 4/20016 5/2016 7/2016

Å2.3 2.1 7.9 (suspend) 5.5 6.3



LFT results

10/07 11/07 12/07 01/08 03/08 05/08 09/08 03/09 07/16 10/16

GGT 203 261 166 135 190 156 207 170 225 209 
(<60)

ALT 91 189 166 135 190 91 160 168 65 61
(<45)

AST 48 66 34 35 59 40 57 57 65 61
(<45)



CONCLUSION:

CDT testing for alcohol misuse should not 
be undertaken in isolation, but should be 
combined with medical history and 
examination, appropriate questionnaires, 
and other laboratory parameters such as 
GGT and MCV.



1. How much alcohol (daily intake) is typically 
required to raise the CDT to about 3.0?
ÅA.   50 to 100gm.

ÅB.   100 to 150gm.

ÅC.    150 to 200gm.

ÅD.    200gm to 250gm.

ÅE.    >250gm



2. How many sidechains does transferrin have in a 
normal subject? 

ÅA.    1 to 3.

ÅB.    2 to 4.

ÅC.    3 to 5.

ÅD.    4 to 6.

ÅE.    >5.



3. Gamma glutamyl transferase (GGT)can be 
elevated by?
ÅA.   mild alcohol-related liver disease.

ÅB.   Elevated lipids.

ÅC.   fatty liver (diabetes, obesity, etc).

ÅD.   A & C.

ÅE.   A, B & C.


