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The paper by Geijer et al. (1994) in European Archives of 
Psychiatry and Clinical Neuroscience, claiming a lack of 
association between the DRD2 TaqI A1 or B1 alleles and 
alcoholism, although on the surface appears to be correct, 
suggests after careful scrutiny of the data and statistical 
recalculation an opposite point of view. 

Being well aware of the existing controversy with re- 
gard to association studies in the literature and the impor- 
tant need to characterize the chronicity and severity of al- 
coholics utilized in their study, the authors successfully 
differentiated a number of  alcoholism subtypes in both 
living and autopsied specimens. To suggest that 56 of 74 
inpatient alcoholics recruited from an inpatient alcohol 
detoxification program were assessed for severity accord- 
ing to the criteria of DSM-II I -R and examination of all 
available hospital records is not acceptable because alco- 
holism severity cannot be determined by DSM-III-R 
alone without the aid of other more revealing instruments 
(i.e., MAST, SADQ, detailed drug and alcohol use profile 
questionnaires, structured interviews) utilized by other re- 
searchers also attempting to assess severity of alcoholism 
for similar association studies (Blum et al. 1991, 1992; 
Arinami et al. 1993; Parsian et al. 1991; Amadeo et al. 
1993; Noble et al. 1994). Certainly, it is well established 
that the frequency of the DRD2 A1 allele decreases in a 
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heterogeneous or mixed (less severe and severe alco- 
holics) population of alcoholics when compared with se- 
vere alcoholics (Blum et al. 1990, 1991, 1993; Noble et al. 
1994; Arinami et al. 1993). We therefore suggest that the 
particularly low A1 allele frequency in Geijer 's chronic 
alcoholics was due to possibly mixed, rather than true, se- 
vere alcoholics with associated medical complications 
(i.e., liver damage, cirrhosis, esophageal varicies, neuro- 
pathies, etc.) as reported in other studies where the DRD2 
A1 allele frequency was significantly higher (Parsian et 
al. 1991; Blum et al. 1990, 1991, 1993, Noble et al. 1994; 
Arinami et al. 1993). However, it is very interesting that 
when Geijer and associates genotyped 19 deceased Cau- 
casian alcoholics known to have alcohol-related tissue 
damage (liver, pancreas, central nervous system, stomach, 
kidneys, heart esophagus, and muscle), the allelic fre- 
quency increased to 47%. Moreover, as pointed out in 
their article, when they rated the tissue damage (light, 
moderate, or severe) they found that in 10 subjects having 
tissue damage > 10, the A1 allele increased to 60%, a 
finding similarly found by Parsian et al. (1991). 

Additionally, the A1 allele of the DRD2 gene also in- 
creased in those inpatients having onset _< 25 years (up to 
45% compared with only 22% in inpatients having onset 
> 25 years), consistent with other studies with regard to 
DRD2 A1 allelic association with age of onset of alco- 
holism (Arinami et al. 1993) and in polysubstance abuse 
(Comings et al. 1994), as well as in other nonmolecular 
genetic studies finding a correlation between age of onset 
of alcoholism and genetic or inheritable contribution (Ir- 
win et al. 1990). 

Another curious and somewhat disturbing aspect of the 
Geiger article is the number of control groups utilized for 
statistical comparisons. By subdividing these groups it 
tends to dilute sample size as well as power of analysis. In 
reviewing their control groups it is not obvious as to the 
rationale for evaluating controls without assessing for any 
DSM-III-R diagnosis as well as first- or second degree 
relatives with alcohol abuse or dependence. In fact, based 
on the number of additional positive association studies 
with regard to other addicitive/compulsive behaviors, i.e., 
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polysubstance abuse (Smith et al. 1992; O 'Ha ra  et al. 
1993; Noble et al. 1994; Comings  et al. 1994), smoking 
(George et al. 1993; Noble  et al. 1994; Comings  et al. 
1994), obesity (Blum et al. 1994; Noble et al. 1994; George 
et at. 1993), P300  wave activity (Johnson et al. t992),  at- 
tention-deficit/hyperactivity disorder (Comings et al. 1991), 
and Tourette 's  syndrome (Devor  1992; Comings  1992; 
Comings  et al. 1991), among  others, why  did the authors 
only assess alcohol abuse and dependence excluding all 
other possible associated problems? 

Taking all of  the above into consideration, we decided 
to recalculate their data by combining a number  o f  exper- 
imental and control groups. Because the authors stated 
that there was a tendency of  increased DRD2 TaqI A1 or 
B1 allele frequencies in alcoholic groups selected for 
severity (i.e., severity according to DSM-I I I -R  criteria and 
early onset of  severe medical  complications due to alco- 
hol abuse), and decreased frequencies in the correspond- 
ing less severe alcohol group, we decided to combine  the 
fol lowing groups: P3 = inpatients '  onset < 25 years (n = 
29) with P5 = autopsied subjects with pathological,  
anatomical signs of  alcoholism (n = 19); and C3 = con- 
trols screened for any DSM-I I I -R  diagnosis and first-de- 
gree relatives with alcohol abuse or dependence (n = 52) 
with C4 = controls screened for any DSM-I I I -R  diagnosis 
and first- or second-degree relatives with alcohol abuse or 
dependence (n = 40). Statistical analysis revealed no dif- 
ference between P3 and P5 or C3 and C4; therefore, these 
groups were combined for subsequent analysis as severe 
and control groups, respectively. The resultant D R D 2  al- 
lelic prevalence in these two groups are as follows: P3-5  
-- A1-21 /38  (55.2%); C 3 - C 4  -- A1-24 /92  (26%). Tesing 
for significance utilizing Z 2 test (Yates) revealed a signif- 
icant difference ()~2 = 8.87; df= 1; P = 0.003; OR = 3.5) 
between these two groups supporting an increased preva- 
lence of  the A1 allele in severe Scandinavian alcoholic 
probands compared with screened controls. Moreover,  
when we compared their P6 group (autopsied subjects, 
tissue damage < 10P (n = 10) against the combined C3 
and C4 groups (n = 92), we found a significant association 
(Fischers exact one-tailed test; P < .035) between the TaqI 
A1 variant of  the DRD2 gene and severe alcoholism sim- 
ilar to the previous work of  Parsian et al. (1991) and Blum 
et al. (1990). Finally, when we compared C4 (n = 40) > 
C3 (n = 52) > P3 (n = 29) > P5 (n = 19) > P6 (n = 10) uti- 
lizing linear trend analysis, we found a progressive in- 
crease in A I +  allelic prevalence (25, 27, 45, 47, and 
60%), with the A I +  allelic prevalence being significantly 
higher ()~2 = 7.61; df= 4; P = 0.006) in the most  severely 
damaged tissue group, supporting the view of  TaqI A1 
DRD2 gene association with severe alcoholism, confirm- 
ing previous reports (Blum et al. 1990; see Fig. 1). 

Some minor  comments  center around Geijer 's  decision 
to exclude probands without history o f  abuse or depen- 
dence o f  psychoact ive substances other than alcohol f rom 
their study in light o f  the findings by others, particularly 
the work of  Comings  et al. (1994), who found increasing 
A1 allelic prevalence with an increased number  o f  psy- 
choactive drugs abused and decreasing A1 prevalence in 

* Linear trend analysis 
(X 2 = 6.01; df= 1; P=  0.014) 
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Fig. 1 Genotype distribution of the TaqI A1 allele of the DRD2 
gene in the following groups: C4 (controls screened for any DSM- 
III-R diagnosis and first- or second-degree relatives with alcohol 
abuse or dependence); C3 (controls screened for any DSM-III-R 
diagnosis and first-degree relatives with alcohol abuse or depen- 
dence); P3 (inpatients onset < 25 years); P5 (autopsied subjects 
with pathological, anatomical signs of alcoholism); and P6 (autop- 
sied subjects, tissue damage < 10 score). The number of probands 
are indicated in boxes. Linear trend analysis revealed a significant 
effect (X 2 = 6.01; df= 1; P = 0.014) 

alcoholics without comorbid  drug abuse. Moreover,  there 
was no mention of  why there was no genotyping of  TaqI 
B 1 DRD2 in both P5 and P6 groups. 

In summary, reappraisal of  the Geijer paper based on 
our recalculation would counter their first interpretation 
favoring the more sanguine view that, al though no signif- 
icant differences between controls and alcoholics were 
observed with the DRD2 A 1 allele, a significant increased 
A I +  allele frequency in alcoholic groups selected for 
severity (i.e., early onset or severe medical  complications 
due to alcohol abuse) and decreased frequency in the cor- 
responding less severe alcoholic group was found, sup- 
porting the involvement  of  the DRD2 gene in severe 
forms of  alcoholism. 
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