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Chapterr  2* 

ISS THERE A RELATIO N BETWEEN BIOCHEMI -
CALL  MARKER S OF HAZARDOU S DRINKIN G 
ANDD DSM-IV ALCOHO L USE DISORDERS? 
AA study in a population of well-functioning men 
withh hazardous alcohol use. 

Abstract t 

Thee purpose of this study was to examine the relation between bio-
chemicall  markers of hazardous alcohol use and the presence of Al-
coholl  Use Disorder (AUD) diagnoses within a population of well-
functioningg male heavy drinkers. 
AA group of 57 subjects with a consumption of at least 28 alcoholic 
unitss (AU)/week was recruited from wine-tasting clubs. Within this 
group,, a comparison was made between those individuals who met 
thee criteria of AUD and those who did not. We compared biochemi-
call  markers and drinking habits of both groups. No significant dif-
ferencess were found between the individuals with AUD and those 
withoutt AUD, or between individuals with alcohol dependence and 
thosee without AUD, except for their drinking pattern. These find-
ingss raise doubt of the possibility to infer AUD-diagnoses from 
clinicall  and biochemical signs of hazardous use in heavy wine 
drinkers. . 

Thiss chapter  is an abridged version of an earlier  study about the discriminant valid-
ityy of AUD disorders (1) from a different perspective: de Bruij n H, Korzec A, Arndt 
T,, van den Brink W. The validity of akohol use disorder  in well-functioning men 
withh hazardous akohol use. European Addiction Research 2003; 9:182-187 
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INTRODUCTION N 

Accordingg to Dutch regulations on driving ability, a selected pro-
portionn of Drivers Under Influence (DUT s) are mandatory exam-
inedd by a clinician. Offenders are informed that they wil l lose their 
licensee in case of non-cooperation with the examination. Diagnostic 
proceduress in this context are part of an administrative legal proce-
duree to evaluate whether the subject has the right to have a driving 
license.. Under Dutch law, it is demanded that the subject has re-
frainedd from alcohol misuse for the last 12 months. In cases where 
alcoholismm is diagnosed, the license is withdrawn. 

Thee question that the Dutch Traffic Test Organization, Disqualifi-
cationn Division, asks from the clinician is: What is the psychiatric 
diagnosis,, based on clinical relevant signs and/or criteria of the Di-
agnosticc and Statistical Manual of Mental Disorders (DSM-IV)? In a 
subtextt this is explained as: is there alcoholism in the broadest 
sense?? Implicit in this question is the idea that clinical signs, like 
elevatedd biochemical markers that are indicative of hazardous alco-
holl  use, make a clinical DSM-IV diagnosis of dependence or abuse 
moree probable, when criteria of DSM-IV cannot be assessed reliably. 
AA specific problem in diagnosing DUI's with questions whether 
AUDD criteria are met is the high denial in mis population. DSM-IV 
Alcoholl  Use Disorders comprise the psychiatric diagnoses alcohol 
dependencee and alcohol abuse. These diagnoses emphasize loss of 
controll  and alcohol related social psychological and physical con-
sequences. . 

Thiss raises questions about the relation between DSM-IV Alcohol 
Usee Disorders (AUD), and elevated biochemical markers that are 
indicativee of hazardous alcohol use. 

Besidess approaching alcoholism as a mental disease, as defined in 
DSM-IVV and ICD-10, one can approach alcoholism as all unhealthy 
drinkingg patterns, defined as hazardous alcohol use (HAU), empha-
sizingg their effect on physical health (23). A great advantage of 
HAUU diagnosis for diagnosing alcoholism in DUI's is that it can be 
diagnosedd with the aid of different biochemical markers, thus by-
passingg the problem of denial. 

AA vast amount of research exists on the relationship between haz-
ardouss alcohol intake and AUD diagnosis. Although it could be ar-
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guedd that excessive consumption is implicit in the criteria for AUD 
theree is no fixed volume of ethanol intake that is necessary or suffi-
cientt for a classification of alcohol dependence (4). Rather than 
quantityy items, drink preference and drinking patterns, such as fre-
quencyy of intoxication or daily use, are correlated with AUD (4-10). 
Itt is unknown whether biochemical markers that indicate hazardous 
alcoholl  use can predict the existence of AUD disorders. 

Inn this study, we investigated a group of non-treatment seeking 
well-functioningg wine drinking men. We chose this group because 
clinicall  experience tells us that the majority of hazardous drinking 
DUI'ss are non-treatment seeking and are relatively well functioning. 
Thee purpose of the study was to explore whether in populations of 
DUI'ss (that partly consists of heavy drinkers) positive biomarkers of 
heavyy drinking can differentiate between subjects with and without 
AUD.. Therefore we were interested whether in a group of heavy 
drinkerss who had no apparent reason to deny their alcohol prob-
lems,, biomarkers would predict AUD diagnosis. 

Thee main question was therefore whether one can infer AUD di-
agnosiss from clinical or biochemical signs, that are used to detect 
HAU.. We expected the group with AUD, especially those with de-
pendence,, to have higher outcomes indicative of HAU. Our second 
questionn was: If a difference is found, is it sufficiently large to be 
usedd for diagnostic purposes? 

SUBJECTSS AND METHODS 

StudyStudy design 
Thee study design was observational, non-intervention case-control. 
Inn order to get a homogenous population, we included only wine-
drinkingg males. The inclusion criterion was a minimal average con-
sumptionn of 28 alcoholic units per week, which is described in re-
centt literature as hazardous alcohol use (2,3). The subjects were re-
cruitedd at wine-tasting conventions and by means of advertisements 
inn a wine magazine. 
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Subjects Subjects 
Wee recruited 68 men, of which 57 met the inclusion criteria. The re-
mainingg 11 subjects had consumed less than 28 alcoholic units per 
weekk over the last 90 days. A psychiatric resident and psychiatrist 
examinedd all subjects in the period of July 1998 until March 2001. 

MainMain outcome measures 
Withinn this group, a comparison was made between those indi-
vidualss who met the criteria of an AUD-diagnosis according to ei-
therr DSM-IV or ICD-10 and those who did not (11,12). In addition, 
thee subgroup of individuals with dependence was compared to 
thosee without an AUD-diagnosis according to DSM-IV or ICD-10. 

Thee alcohol section of the QDI-2 (section J) was used to assess 
symptomss of alcohol use disorders. The CIDI is a validated and re-
liable,, fully structured diagnostic interview, which enables for 
makingg diagnoses according to ICD-10 and DSM-IV- criteria. Sev-
erall  studies have found that the diagnostic concordance between 
thee CIDI and other diagnostic instruments (AUDADIS, SCAN) was 
excellentt for dependence, but somewhat lower for abuse and harm-
full  use (13-17). Subsequently DSM-IV and ICD-10 diagnoses were 
madee using the CIDI computer algorithm. 

Alcoholl  intake and patterns of alcohol use over the last three 
monthss were assessed using Timeline Followback (TLFB-90). This is 
aa retrospective self-report survey, which enables the collection of 
reliablee information on drinking behaviour (18,19). The amount of 
alcoholl  was documented in alcoholic units (AU), a standard drink 
inn the Netherlands containing approximately 10 grams of ethanol. 

Ass an indication of level of response to alcohol subjects were 
askedd how many units were required to produce an alcohol effect. 
Furthermore,, the number of cigarettes smoked was documented. 

Biochemicall  markers, including mean corpuscular volume of 
erythrocytess (MCV)/ aspartate aminotransferase (AST), alanine 
aminotransferasee (ALT), gamma-glutamyltransferase (GGT) and 
carbohydrate-deficientt transferrin (CDT), were assessed as indica-
torstors of cellular damage due to alcohol or its metabolites and as pos-
siblee predictors of future harm (20). For details concerning the ana-
lyticall  procedures, see our report on diagnosing alcoholism in 
drinkingg drivers (21). In the present study, we used another CDT 
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testt ChronAlcoI.D. (Sangui Biotech Inc., U.S.A.). This test has been 
validatedd analytically and clinically (22,23). The upper reference 
limitss in the current study at 37°C were GGT> 65U/1, MCV> lOOfl, 
CDT>2.7%. . 

Statistics Statistics 
Mainn group comparisons were performed by using y}-te&t or 
Fisher'ss exact test for categorical variables, and, because of the rela-
tivelyy small number of subjects, the Mann-Whitney U-test was used 
forr continuous variables. We used a two-tailed significance level of 
5%.. For these analyses, Statistics Package for Social Sciences was 
usedd (SPSS for Windows, 10.1,2000). 

RESULTS S 

AA UD-diagnosis 
Off  the 57 participants, 30 met the criteria of an AUD-diagnosis ac-
cordingg to DSM-IV or ICD-10. Out of the 30 participants with an 
AUD-diagnosis,, 13 met the criteria of alcohol abuse or harmful use; 
177 met the criteria of alcohol dependence.. The remaining 27 subjects 
didd not meet the criteria of an AUD-diagnosis. Out of the 30 partici-
pantss with AUD, two participants had an AUD-diagnosis based on 
onlyy one symptom (recurrent alcohol use in situations in which it is 
physicallyy hazardous, e.g., drunken driving). The other 28 all met at 
leastt three criteria of either abuse or dependence. Out of the 27 par-
ticipantss with no AUD-diagnosis, 11 subjects did meet one criterion 
off  dependence (concerning loss of control), two subjects met two 
criteriaa (one met two criteria concerning loss of control and one had 
losss of control and withdrawal symptoms) (see table 1). Those indi-
vidualss are sometimes described as diagnostic orphans (24,25). 

Wee made a comparison between the participants with an AUD-
diagnosiss and those without. We also made a comparison between 
thee subgroup of participants with dependence and the participants 
withoutt an AUD-diagnosis. 
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Tablee 1. 
AUDD diagnoses and number  of diagnostic criteri a (of either  abuse or  de-
pendence)) met (n-57) 

Abusee / harmful use 
Dependence e 
Noo criterion + 
Onee criterion + 
Twoo criteri a + 
Threee or  more criteri a + 

AUE E >-(n--
0 0 
0 0 
14 4 
11 1 
2 2 
0 0 

) ) AUDAUD + (n-30) 
13 3 
17 7 
0 0 
2 2 
0 0 

281 1 

11OfOf these 28 subjects, 17 met three or  more dependence criteria. They 
mett  the number  of criteri a needed for  the dependence diagnosis. The 
otherr  11 subjects only met one or  two dependence criteri a and thus did 
nott  meet the number  needed for  the dependence diagnosis. However, 
theyy also met one or  more of the abuse criteria. 
So,, when taking these criteri a together, they met three or  more criteria. 

DemographicDemographic variables 
Theree were no significant differences between the groups concern-
ingg demographic variables (see table 2). 

DrinkingDrinking beha viour and smoking status 
Theree was no significant difference in the total amount of alcohol 
consumedd per  week between the groups, nor  when corrected for 
bodyy weight. The percentage of days in which drinkin g occurred 
didd nott  diner  significantly either. However, the participant s with an 
AUDD diagnosis did engage more often in binge drinkin g (drinkin g 
100 AU/day or  more) than those without AUD. The subgroup of 
participant ss with a dependence diagnosis had more drink s on an 
averagee drinkin g day (abstinent days not included) than those 
withoutt  AUD (see table 3). 
Thee number  of alcoholic units needed to notice a first effect - level 
off  response (LRA- an indication of tolerance) was not significantly 
differentt  between the groups (see table 3). 

Thee smoking status between the groups as well as the quantity of 
cigarettess smoked did also not differ  significantly between the 
groups.. However, there was a trend showing that the subjects with 
AUD,, especially those with dependence, smoked more cigarettes 
perr  day (see table 3). From epidemiological studies, it can be con-
cludedd that nicotine dependence rates increase sharply up to half a 
packett  of cigarettes per  day (26). 
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Therefore,, we also made a comparison between the groups of sub-
jectss smoking more than ten cigarettes a day. This difference was 
nott  statistically significant either. 

Tablee 2. 
Demographicc variables of 57 wine drinker s with and without AUD 

Agee (mean  SD) 
Livin gg with partner 
(%) ) 
Education n 
Primaryy (%) 
High(% ) ) 
University(%) ) 
Employment t 
Fulll  time (%) 
Partt  time (%) 
Unemployedd (%) 
Pension/retiredd (%) 

AUD--
(n-27) ) 

511 1 
89 9 

4 4 
33 3 
63 3 

70 0 
0 0 
0 0 

30 0 

AUD+ + 
(n-30) ) 

488 0 
77 77 

10 0 
40 0 
50 0 

73 3 
10 0 
3 3 

14 4 

Df f 

1 1 

2 2 

3 3 

Chi i 
square e 

1,5 5 

1,4 4 

5,4 4 

Mann n 
Whitney y 

U U 
370 0 

P P 

0,58 8 
0,23 3 

0,50 0 

0,14 4 

Noo differences significant at p<0,05 

ClinicalClinical signs and biochemical markers 
Theree were no significant differences between the groups regarding 
abnormalitiess at physical and laboratory examination (see table 4). 
Thee mean values of the biochemical markers did not differ  signifi-
cantlyy between the groups either. 
Subjectss with AUD: mean CDT 3,4; subjects without AUD: mean 
CDTT 2,9. 
Subjectss with AUD: mean GGT 57 U/l ; subjects without AUD: mean 
GGTT 72 U/l . Subjects with AUD: mean ALA T 54 U/l ; subjects with-
outt  AUD mean ALA T 40 U / l . Subjects with AUD: mean ASAT 37 
U/l ;;  subjects without AUD mean ASAT 31 U/l . Subjects with AUD: 
meann MCV 92,4 fl; subjects without AUD: mean MCV 91,7 fl. 
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Tablee 3. 
Drinkin gg and smoking behaviour  over  the past 90 days 

AUD-- AUD+ Mann P 
(n-27)) (n-30) Whitney U 

AU/week1 1 

AU/drinkin gg day2 

%%  of days on which 
drinkin gg occurred3 

%%  of days with binge-
drinking 4 4 

Levell  of Response5 

Cigarettes/day* * 

AU/week1 1 

AU/drinkin gg day2 

%%  of days on which 
drinkin gg occurred3 

%%  of days with binge-
drinking 4 4 

Levell  of Response9 

Cigarettes/day* * 

50,11 (27,3) 
7,3(4,0) ) 
98,22 (3,5) 

16,2(34,0) ) 

4,33 (3,0) 
1,7(5,5) ) 
AUD--
(n-27) ) 

50,11 (27,3) 
7,3(4,0) ) 

98,22 (3,5) 

16,22 (34,0) 

4,3(3,0) ) 
1,7(5,5) ) 

53,11 (18,4) 
8,11 (3,0) 
94,66 (9,3) 

26,9(33,0) ) 

3,2(2,1) ) 
5,6(11,6) ) 

Dependence e 
(n-17) ) 

54,2(17,5) ) 
8,44 (3,2) 

94,1(10,6) ) 

23,5(30,0) ) 

2,9(2,1) ) 
6,6(13,4) ) 

319 9 
288 8 
352 2 

283 3 

349 9 
315 5 

Mann n 
Whitneyy U 

164 4 
147 7 
209 9 

170 0 

180 0 
180 0 

0,17 7 
0,06 6 
0,33 3 

0,04* * 

0,36 6 
0,06 6 

P P 

0,11 1 
0,04* * 
0,56 6 

0,13 3 

0,22 2 
0,10 0 

( )) standard deviation 
11 mean number  of alcoholic units (+10 g alcohol) peT week over  the last 90 days 
22 mean number  of alcoholic units per  drinkin g day (abstinent days not included) over 

thee last 90 days 
33 mean percentage of the last 90 days on which the subjects drank at least one alco-

holicc unit 
**  mean percentage of the last 90 days on which the subjects drank ten alcoholic units 

orr  more 
55 mean number  of alcoholic units needed to notice a first effect 
66 mean number  of cigarettes smoked per  day over  the last 90 days 

tt  difference in the Mann-Whitney U-test (p<0,05) 
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Tablee 4. 
Abnormalitiess in physical examination and biochemical markers 

BMI>25(%) ) 
RR>> 160/95 (%) 
Faciall  erythema (%) 
Liverr enlargement (%) 
CDT>2.7%t(%) ) 
GGT>65U/I(%) ) 
MCV>100fl(%) ) 

BMI>25(%) ) 
RR>> 160/95 <%) 
Faciall  erythema (%) 
Liverr enlargement (%) 
CDT>2.7%t(%) ) 
GGT>65U/1(%) ) 
MCV>100fl(%) ) 

AUDD -
(n-27) ) 

56 6 
26 6 
17 7 
4 4 

44 4 
26 6 
0 0 

A U D --
(n-27) ) 

56 6 
26 6 
17 7 
4 4 

44 4 
26 6 
0 0 

AUDD + 
(n-30) ) 

37 7 
23 3 
7 7 
3 3 

52 2 
27 7 
3 3 

Dependence e 
(n=17) ) 

29 9 
24 4 
6 6 
6 6 

59 9 
29 9 
6 6 

Df f 

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

1 1 
1 1 
1 1 
1 1 
1 1 
1 1 
1 1 

Chi i 
square e 
2,04 4 
0,05 5 
1,00 0 
0,01 1 
0,32 2 
0,00 0 
0,01 1 

2,88 8 
0,03 3 
0,83 3 
0,11 1 
0,89 9 
0,06 6 
1,63 3 

P P 

0,15 5 
0,82 2 
0,32 2 
0,94 4 
0,57 7 
0,95 5 
0,94 4 

0,09 9 
0,86 6 
0,36 6 
0,74 4 
0,35 5 
0,80 0 
0,20 0 

ff  Three missing values. No differences in chi-square test at p<0,05 

DISCUSSION N 

Too our surprise, in our population of wine-drinking men, we found 
almostt no differences in drinking amount, biochemical markers and 
clinicall  signs between those with, and those without an AUD-
diagnosis. . 

AA number of limitations of the current study deserve comment. 
Too begin with, the relatively small sample size must be considered. 
Wee did not have the power to detect small differences. Therefore, 
ourr results, especially those concerning the subgroup with depend-
ence,, must be interpreted with caution. The results regarding the 
subgroupp with dependence should rather be seen as a support for 
thee results of the total group with AUD, than as an independent re-
sult.. The fact that our measurements nearly all point in the same di-
rection,, can be regarded as a corroboration of our results. In addi-
tion,, when using a more lenient significance level of 10%, hardly 
anyy more differences are found (see table 3 and 4). 
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Secondly,, there might be selection. Evidently, wine drinkers are 
nott representative of heavy drinkers in general. Wine drinkers seem 
too be better educated and of a higher socio-economic class than 
otherr heavy drinkers (27). DUI's are a very specific subgroup of 
heavyy drinkers as well. Therefore, the generalizability of our results 
too DUI's may be limited. In western countries, drinking beer or 
preferencee for beer is more likely to be associated with high-risk be-
haviours,, such as heavy and excessive drinking, drive after drinking 
andd other alcohol-related problems, than are other types of bever-
agee (4-8). It is therefore possible that in a DUI population of heavy 
drinkerss there would be a statistical difference. 

Also,, there is a chance that, due to our sampling methods, we se-
lectedd a special group of wine drinkers. Denial is traditionally con-
sideredd a cardinal feature of alcoholism (28). Therefore, it is possible 
thatt in the total population of well-functioning wine-drinkers there 
aree more alcoholics, and that we only selected the less severe part of 
thee alcoholism spectrum because the more severe alcoholics were 
unwillingg to participate in the study. This may have reduced the 
probabilityy to show discriminant validity. 

Thirdly,, it is possible that the results represent the low discrimi-
nantt validity of CIDI rather than of AUD diagnoses. However, this 
seemss unlikely as C3DI has been well validated, especially for de-
pendence.. Furthermore, the clinical relevance of symptoms was 
checked. . 

Inn hindsight, the results of this study are not remarkable from a 
biologicall  perspective. The two groups, with and without AUD di-
agnosis,, have the same drinking behaviour, except the percentage of 
dayss of binge drinking. Binge drinking is defined as more than 10 
AU/day.. Compared to the average drinking behaviour of the sub-
jectss in our study population (>7 AU/day), this seems, biologically, 
nott a large extra impact 

Lackk of biological knowledge and an enormous variety of re-
sponsess to alcohol mar the medical scientific debate about the defi-
nitionn of alcoholism. It is influenced by the choice of the type of 
definition,, cultural attitudes about the use of alcohol, considerable 
individuall  differences of stimulant, disinhibitative, sedative effects 
off  alcohol, and social or physical damagee of excessive alcohol use. It 
iss known that some subjects respond by elevation of CDT when 
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usingg hazardous amount of alcohol, some with GGT elevation and 
somee with elevation of both or none. 

Whateverr the reasons for this phenomenon are, the reasons are 
unlikelyy to be found in the current AUD criteria. In our population 
itt is impossible to infer AUD diagnoses from biomarkers indicative 
ofHAU. . 

CONCLUSION N 

Withinn this population of well-functioning wine-drinking men, in-
dividualss with AUD hardly differ from those without AUD in terms 
off  biochemical markers. Even individuals with dependence can 
hardlyy be distinguished from those without AUD. Taking into con-
siderationn the methodological limitations of our study, we must 
questionn the possibility to infer current AUD-diagnoses by means of 
clinicall  signs and biochemical markers. 
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