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Pretransplant screening of sobriety
with carbohydrate-deficient transferrin
in patients suffering from alcoholic cirrhosis

Abstract Sufficient assessment of
potential candidates for orthotopic
liver transplantation (OLT) is the
most important factor for a low
alcohol relapse rate after transplan-
tation in patients suffering from
alcoholic cirrhosis. In the current
study the efficiency of pretransplant
screening with carbohydrate-defi-

. cient transferrin (CDT) was analy-

sed in patients on the waiting list for
OLT. A prospective study was per-
formed in 44 patients who had
undergone OLT for alcoholic cir-
rhosis. All patients had had pre-
transplant assessment by a specialist
psychologist and were found to have
no problems with alcohol. Pre- and
post-transplant CDT monitoring
was performed. Overall, 790 CDT
values were measured in the study
population. The median observation
period was 2.1 months before and

41.2 months after transplantation,
respectively. In 35 patients (80%)
pretransplant CDT values were
found to be above the reference va-
lue, but only one patient suffered an
alcohol relapse after transplantation.
Of the nine patients (20%) who
demonstrated normal CDT before
transplantation, two suffered an
alcohol relapse after transplantation.
CDT is a very useful marker for the
monitoring of an alcohol relapse in
patients following OLT for alcoholic
cirrhosis, as has been previously
indicated. However, CDT does not
appear to be useful as a pretrans-
plant screening marker for selection
of potential transplant candidates
suffering from alcoholic cirrhosis.

Keywords Orthotopic liver
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Introduction

Sufficient assessment and selection of potential candi-
dates for orthotopic liver transplantation (OLT) are
obligatory in view of the shortage of organs and a high
death rate on the waiting list in most centres. All those
working in the field of liver transplantation are aware of
the continuing concern, often emotionally charged,
regarding justification of the use of liver grafts for pa-
tients suffering from alcoholic cirrhosis [1). Those con-
cerns have led to the adoption of several guidelines, such
as 6-month rules, 12-month rules, enrolment in alcohol

rehabilitation programmes, and randomized testing of
urine and blood.

Most liver transplant programmes in North America
and Europe require alcoholics to attain abstinence from
alcohol for 6 to 12 months as a condition of eligibility
for liver transplantation [2]. This restriction is sometimes
called the 6-month rule. Weinrieb et al. [3] published
their concern that universal application of the 6-month
rule to all patients with alcoholic liver disease does not
identify the relapsed group without inappropriately
discriminating against those who are going to remain
abstinent. Moreover, the 6-month rule leaves the patient
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who has severe disease, but who does not have time to
participate effectively in rehabilitation, at a disadvan-
tage.

Currently available biochemical indicators used as
markers of chronic alcohol consumption are not appli-
cable to patients suffering from end-stage cirrhosis, and
levels of blood ethanol represent acute alcohol intake
only. Randomized testing of urine has not been practi-
cable on an outpatient basis.

So far, all attempts to identify normative prognostic
parameters for alcohol relapse, after transplantation,
have failed. However, further systematic assessment of
all potential selection criteria has to be performed, in
order for factors to be defined that are predictive of
post-transplant alcohol relapse, in view of the impor-
tance of selecting those transplant candidates for whom
the outcome would be best.

The purpose of this analysis was to establish whether
pretransplant screening by means of CDT measurement
meets a reasonable standard as a predictor of future
drinking by potential candidates suffering from alco-
holic cirrhosis.

Material and methods
Study population

From 1996 to 2000, in 44 patients suffering from alco-
holic cirrhosis a prospective study was undertaken at the
Department of Transplant Surgery, University of Vien-
na. In the study population pretransplant assessment
and pretransplant outpatient follow-up was performed
at our hospital exclusively. All of the patients received a
primary liver graft as they were found to be suitable
candidates for transplantation, especially when no
contraindications concerning their alcohol history were
defined by the specialist psychologist.

The pretransplant assessment was performed by a
multidisciplinary team of hepatologists, surgeons,
anaesthetists and a specialist psychologist. Both the
pretransplant assessment of drinking behaviour and the
repeated post-transplant examinations were performed
by the psychologist, and the psychological assessment
was defined as gold standard.

A fixed period of abstinence from alcohol was not
required. Potential candidates whose abstinence was
regarded by the specialist psychologist as being stable
were accepted on the active waiting list. The waiting
period for a liver often exceeds 6 months, and, therefore,
the patient’s progress can be followed, and when indi-
cated, support and treatment offered. Patients without
stable abstinence were sent for addiction treatment. If
successful, the patient was listed; if not, transplantation
was not indicated.

Patient follow-up

Patients on the active waiting list had pretransplant
routine outpatient check-ups every 4 to 6 weeks, when
they were personally interviewed by a member of the
transplant team and by the psychologist. Additionally,
appointments with the psychologist were arranged if
indicated. The psychologist employed standardized
questionnaires [4] and semi-structured interviews in or-
der to classify drinking patterns and coping structures,
as well as severity of somatic, psychological and social
deterioration. The course between the visits was
recorded retrospectively at the interview [5]. Alcohol
relapse was defined as any exposure to alcohol at all. For
the purposes of this study the quantity of alcohol was
not considered reliable.

A complete laboratory investigation was carried out
at each visit. For the purpose of this study, checks of
serum alcohol and CDT levels were made, before
transplantation, during each visit.

CDT measurement

The method that was used for quantitative measurement
of CDT is a commercially available double antibody
radioimmunoassay (Pharmacia Diagnostics AB, Upp-
sala, Sweden). The reference value amounts to less than
20 U/l for men and less than 26 U/l for women. CDT
values were measured serially on a prospective basis.
During alcohol abstinence, the CDT value normalizes,
with a half-life of 17 days [6].

Statistical analysis

Numerical data were expressed as the mean + SE and
were compared by Student’s t-test. The patient survival
rate was calculated by the Kaplan-Meier method.
Results were considered statistically significant when the
alpha error was <0.05. Sensitivity was defined as the
proportion of alcoholic patients who had relapsed, with
a pretransplant elevated CDT value, whereas specificity
was the proportion of alcoholic patients who were
abstinent, with pretransplant normal serum CDT values.

Results
Patient characteristics

The mean age of the study group at the time of OLT was
51.5+6.9 years, with a range of 38.0 to 68.3 years. Men
(73%) predominated in the sample. In 35 patients (80%)
the indication for transplantation was alcoholic cirrhosis
alone; four patients suffered from additional virus-in-
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Fig. 1 Probability of overall patient survival (n=44)

duced cirrhosis, two patients from another type of cir-
rhosis as well, and three patients had a hepatoma in
alcoholic cirrhosis. Fifty-nine percent of the patients
that received a transplant were classified as having a
Child’s score of C, and 41% scored a B.

Mean follow-up time, pretransplant, was 2.9+2.8
months, with a range of 0.2 to 11.7 months, and post-
transplant, 43.54+19.6 months (3.6 to 84.3 months).
Overall actual patient survival was 91% and 83% at 1
year and 3 years, respectively (Fig. 1).

During the observation period, one patient died in
the group with alcohol relapse (not alcohol related) and
eight patients died in the group without relapse. Infec-
tion was the most significant contributing cause of death
and was involved in three of the nine patients who died
(33%).

Fig. 2 Pretransplant CDT lev-
els in comparison with post-
transplant CDT course and
sobriety

pre-CDT high
n =35 (80%)

In the study population (n=44), 68 CDT measure-
ments were performed before transplantation, prospec-
tively (mean 1.5£0.9 per patient), and 675
measurements (mean 153+8.2 per recipient) after
transplantation.

Although all patients were assessed with stable
abstinence in the pretransplant psychological examina-
tions, 35 patients (80%) showed significantly elevated
CDT levels pretransplant (group 1) with an average
CDT value of 32.5+11.4 U/l (P <0.0001). Of these, two
recipients demonstrated elevated CDT values after
transplantation (Fig. 2). One patient suffered an alcohol
relapse as diagnosed by the psychologist, and the other
showed false positive CDT values. All other recipients
from group 1 had normal levels after transplantation,
although one suffered an alcohol relapse (false negative).

On the other hand, nine patients (20%) showed pre-
transplant CDT values (16.9£2.0 U/l) within the target
range (group 2). Seven recipients remained within the
normal range after transplantation, and none of them
suffered an alcohol relapse. The other two recipients
demonstrated elevated CDT values that were true posi-
tives, as both recipients suffered an alcohol relapse.

Of 44 patients, four recipients (9%) suffered a post-
transplant alcohol relapse during the observation peri-
od. The mean time to alcohol relapse was 14.3+13.8
months (range 2.4 to 37.4 months), and the median was
8.7 months.

In patients who suffered an alcohol relapse, excluding
the false-negative patient, the mean CDT value after
transplantation was 36.3 + 5.2 U/l following diagnosis of
alcohol relapse and, therefore, was significantly
(P <0.0058) above the reference value. The mean CDT
value in patients without drinking episodes, excluding
one patient who was a false positive, was calculated to

pre-CDT
n=44
alcohol relapse n=4 (9%)

pre-CDT normal
n=9(20%)

___________________________ \ \

post-CDT high
n=2

}

relapse n=1/2

post-CDT normal

relapse n=1/33

post-CDT high post-CDT normal
n=33 n=2 n=7

! ! }

relapse n=2/2 relapse n=0/7



620

be 12.6 £ 2.9 U/l and, therefore, was significantly below
the reference value (P <0.0001). The difference in mean
CDT values between patients with and without alcohol
relapse showed statistical significance (P <0.0005).

The efficiency of pretransplant CDT screening was
examined by comparison of pretransplant CDT levels
with post-transplant alcohol relapse as assessed by the
specialist psychologist. Of the patients who suffered an
alcohol relapse, two had true positive CDT levels before
transplantation and two were false negatives before
transplantation (Table 1). Of the patients who suffered
no alcohol relapse, 33 showed false positive CDT
screening before transplantation and only seven were
true negatives before transplantation. Hence, a sensi-
tivity of 50% and specificity of 17% were obtained. The
proportion of true positive test results among all the
positive test results (positive predictive value) amounted
to 6% and the negative predictive value to 78%.

Discussion

Alcoholic liver disease became the commonest indica-
tion for liver transplantation in Europe between January
1988 and June 2000 [7]. However, this indication for
transplantation remains controversial. The greatest
concerns are related to abstinence before and after
transplantation. This could result in graft loss or patient
death due to non-compliance with immunosuppressive
therapy and/or a direct hepatotoxic effect of alcohol on
the graft. There is no doubt that a small proportion of
patients return to a damaging pattern of drinking, but
the number of grafts lost through a return to drinking is
small [8]. Patient and graft survival are comparable to
those for other indications [7, 9].

In order for treatment to be managed optimally and
the most effective use made of the scarce availability of
donor livers, patient selection and assessment are
important.

Most centres in Europe and North America have
adopted a rule that requires 6 months’ abstinence before
patients are accepted for listing, although relatively few
centres follow their own guidance in all instances [8, 10,
11, 12]. Pretransplant abstinence does not reliably pre-

Table 1 Efficacy of pretransplant CDT in comparison with post-
transplant diagnosis of alcohol relapse. Sensitivity % = (2/
2+ 2)x100=50%; sensitivity % = (7/7+33)x100=50%

n=44 Psychological diagnosis

Relapse No relapse
Pre-CDT + 2 33
pre-CDT — 2 7

dict post-transplant abstinence or compliance [10, 12,
13, 14, 15, 16, 17].

Compared with other biological markers the most
important advantage of CDT was the independence
from the severity of the liver disease [18]. According to
this observation, CDT was identified as a very useful
marker for the monitoring of an alcohol relapse in pa-
tients following OLT for alcoholic cirrhosis, as has been
previously indicated [19]. Moreover, we demonstrated
that CDT values were independent of additional events
such as rejection episodes or severe infection.

The purpose of this study was to determine the effi-
cacy of CDT as a pretransplant screening marker for the
identification of those potential candidates for OLT who
are at risk of alcohol relapse after transplantation. The
study population was followed, before transplantation,
from 0.2 to 11.7 months, according to time spent on the
waiting list. Thus, one to five pretransplant CDT mea-
surements per patient were available. Post-transplant
follow-up was correspondingly longer (median 41.2
months), with a median of 18.0 CDT measurements per
patient needed to detect potential alcohol relapse.

All the patients in the study population were accepted
on the active waiting list by the specialist psychologist.
Assessments were made in accordance with the sugges-
tions published by the European Association for the
Study of the Liver (EASL) and the European Liver
Transplant Association (ELTA) [8]. Although all these
patients’ abstinence was stable, 80% demonstrated sig-
nificantly increased CDT values before transplantation.
This discrepancy between the current gold standard
(specialist psychologist) and the new method (pretrans-
plant CDT measurement) implied that pretransplant
CDT values were not reliable as screening markers for
assessment and patient selection. This result was also
confirmed by the low alcohol relapse rate of 9% after
transplantation.

These results suggest that an elevated CDT value may
not accurately represent alcohol consumption in patients
with advanced liver disease. Concerns over the impact of
the severity of liver disease have been also voiced by
other authors [20, 21]. For example, Heinemann et al.
[20] found an unacceptable, low specificity rate in pa-
tients awaiting liver transplantation, in both alcoholic
and non-alcoholic liver disease. Therefore, the authors
concluded that CDT does not appear to be useful for
assessing patients before OLT, and CDT was no longer
implemented in the determination of whether an OLT
should be implemented.

The comparison of the different methods [22] of CDT
measurement offered advantages of the newer %CDT
assay over the conventional CDTect method, which has
been used in our analysis. Nevertheless, sensitivity was
poor in patients suffering from advanced liver disease,
and elevated CDT value may not accurately represent
alcohol consumption.
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Several hypotheses have been proposed as to the
mechanism for the development of CDT, including
interference by ethanol with transferrin glycosylation,
CDT secretion, or CDT elimination [6]. With the loss of
functioning hepatocytes in cirrhosis, normal cellular
activity is diminished, potentially affecting one or several
of these mechanisms.

In conclusion, CDT could not be regarded as being
reliable as a pretransplant screening marker for the
selection of potential transplant candidates suffering

from alcoholic cirrhosis. In fact, there are no normative
factors that may identify those at risk of non-compli-
ance. The EASL and the ELTA organized a workshop
to draw up guidelines to clarify the role of liver trans-
plantation in the management of the treatment of pa-
tients with alcoholic cirrhosis [8]: patients should be
assessed, and if transplanted, followed by a multidisci-
plinary team, including a clinician experienced in
addiction.
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