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Table 1. Characteristics of the subjects.

meantSD or n (%)

Variables P value*

Light or moderate Heavy drinkers
drinkers (n=40) (n=15)

Age (years) 54.2+14.2 499+14.1 0.320
<40 5 (12.5) 4 (26.7) 0.473
40<, <60 21 (52.5) 7 (46.7)
60< 14 (35.0) 4 (26.7)

BMI (kg/m’) 25.6%5.0 24.9%3.5 0.662
<185 1 (2.6) 0 (0.0) 0.847
185<, <23.0 13 (34.2) 7 (46.7)
23.0<, <25.0 8 (21.1) 2 (13.3)
25.0<, <30.0 8 (21.1) 4 (26.7)
30.0< 8 (21.1) 2 (13.3)

Weekly drinking 0.7+1.2 41%17  <0.001

frequency

Drinks " /drinking day 0.940.8 48+15  <0.001

Drinks T /week 0.8+1.1 20.8+13.3  <0.001

AUDIT score 1.61£2.6 17.749.2 0.001

CDT (%) 1.9740.61 3.02£0.88  0.000

MCV (IU/L) 90.4+6.3 95.1+4.4 0.012

AST (IU/L) 23.6+8.0 31.1422.0  0.218

ALT (IU/L) 24.3+14.0 27.84224  0.482

GGT (IU/L) 32.2422.1 37.9429.2  0.448

TOne drink
was considered to be 14 g of alcohol. SD: standard deviation,
BMI: body mass index, MCV: mean corpuscular volume, CDT:

*By independent samples t-test or Fisher's exact test,

carbohydrate-deficient transferrin, GGT: gamma glutamyl trans-
ferase, AST: aspartate aminotransferase, ALT: alanine amino-

transferase.
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Table 2. Cortelations among drinking amount and biological

markers.

Drinks/week  %CDT MCV GGT AST

%CDT  0.586"

MCV  0.290%  0.289%

GGT 0251 0.106  0.022

AST 04237 0325% 0208  0.348%

ALT 0.262 0253 0065 04227 08727

*P <0.05, TP<0.01. CDT: carbohydrate- deficient transferrin,
MCV: mean corpuscular volume, GGT: gamma glutamyl
transferase, AST: aspartate aminotransferase, ALT: alanine amino-

transferase.



Table 3. Sensitivity, specificity, PPV and NPV of laboratory markers for detection of heavy drinkers.

%CDT MCV GGT AST ALT
Variabl CDT+MCV
ariables [2.53%] 1995 L} 1320 U/} 133.0 UL} Bso w7
SEN (%) 66.7 (10/15) 13.3 (2/15) 40.0 (6/15) 26.7 (4/15) 26.7 (4/15) 66.7 (10/15)
SPE (%) 80.0 (32/40) 97.4 (38/39)* 71.1 (27/38)* 90.0 (36/40) 85.0 (34/40) 77.5 (30/39)*
PPV (%) 55.6 (10/18) 66.6 (2/3) 35.3 (6/17) 50.0 (4/8) 40.0 (4/10) 25.0 (10/40)
NPV (%) 86.5 (32/37) 74.5 (38/51)* 75.0 (27/36)* 76.6 (36/47) 75.6 (34/45) 64.3 (9/14)*

[ I: Cut off level by ROC curve for CDT or clinical reference value for MCV, GGT, AST, and ALT. *Resulted from missing values
in MCV (1 person) and GGT (2 persons). CDT: carbohydrate-deficient transferrin, MCV: mean corpuscular volume, GGT: gamma

glutamyl transferase, AST: aspartate aminotransferase, ALT: alanine aminotransferase, SEN: sensitivity, SPE: specificity, PPV: positive

predictive value, NPV: negative predictive value.

ROC curve

Sensitivity

—~— Reference line

0.0 0.2 0.4 0.6 0.8 1.0
1-specificity

Figure 1. Receiver operating characteristic curves of %CDT, GGT,
AST and ALT for detection of female heavy drinker.
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| ABSTRACTS

Usefulness of Biomarkers to Screen Heavy
Drinking in Korean Females
Sang Wook Choi, M.D., Jong Sung Kim, M.D.. Ph.D., Jin

Gyu Jung, M.D., Ph.D., Sung Soo Kim, M.D., Ph.D., Seong
Min Kim, M.D., Chul Sun Lim, M.D., Sun Hee Lee, M.D.

Department of Family Medicine, Research Institute for Medical Sciences,
College of Medicine, Chungnam National University, Daejeon, Korea

Background: The present study purposed to evaluate the
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clinical usefulness of biological indicators in identifying
Korean female heavy drinkers.

Methods: Fifty five drinking women were selected among
those who visited the Department of Family Medicine of
Chungnam National University Hospital during the
period from January to December 2006. We surveyed the
alcohol intake during the recent one month. The cor-
relation of alcohol intake with %CDT (carbohydrate-
deficient transferrin), mean corpuscular volume (MCV),
gamma glutamyl transferase (7 GT), aspartate aminotran-
sferase (AST) and alanine aminotransferase (ALT) was
examined. The sensitivity, specificity, positive predictive
value, negative predictive value and ROC (receiver
operating characteristic) curve of the biomarkers for
heavy drinking (more than 7 drinks per week, one drink=
14 g of alcohol) were also investigated.

Results: The mean weekly alcohol intake showed a
significant positive correlation with %CDT (r=0.583, P<
0.01), MCV (r=0.290, P<0.05) and AST (r=0.423, P<0.01).
The sensitivity of %CDT, MCV, 7 GT, AST and ALT to
heavy drinking were 66.7%, 13.3%, 40.0%, 26.7% and
26.7%, respectively, and the specificity 80.0%, 97.4%,
71.1%, 90.0% and 85.0%, respectively, and positive pre-
dictive values 55.6%, 66.6%, 35.3%, 50.0% and 40.0%,
respectively, and negative predictive values 86.5%, 74.5%,
750%, 76.6% and 75.6%, respectively. The areas under the
ROC curve (95% confidence interval) of %CDT, MCV, r GT,
AST and ALT were 0.873 (0.780~0.966), 0.806 (0.668~
0.944), 0.549 (0.372~0.725), 0.519 (0.328~0.710) and 0.479
(0.293~0.666), respectively.

Conclusion: %CDT is considered as the most useful
marker for identifying Korean female heavy drinkers.(J
Korean Acad Fam Med 2008;29:412-417)

Key words: carbohydrate-deficient transferrin, female,
heavy drinking
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