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Our previous article (Geijer et al. 1994) reported no asso-
ciation of alcoholism to a dopamine D2 receptor polymor-
phism. Data from this article have been reevaluated and
criticized by K. Blum et al. (Blum et al. present issue).

Blum et al. claim that recalculation of a selection of
our data yields statistical significance supporting an associ-
ation between prevalence of the DRD2 A1l allele and some
of our alcoholic patient groups. This view seems to derive
from a misunderstanding of our control and patient groups.

The total number of control subjects we investigated
was 90. Of these, 6 were found to have a lifetime diagno-
sis of DSM-III-R alcohol dependence. One of these indi-
viduals had a concurrent diagnosis of cannabis depen-
dence and bipolar disorder NOS. This was the only con-
trol subject in the study with any DSM-III-R substance
abuse or dependence except for alcohol or nicotine. Three
subjects had previous alcohol abuse according to DSM-
HI-R criteria. The 9 persons with alcohol diagnosis were
excluded. The remaining 81 were used as the first control
group (C1). In this group 14 subjects were found to have
the following DSM-III-R diagnoses: major depression
(single episode, mild), bipolar disorder NOS, psychotic
disorder NOS, anxiety disorder NOS, panic disorder (with
agoraphobia), social and simple phobia, obsessive — com-
pulsive disorder, hypochondriasis, unspecified nonpsy-
chotic mental disorder (# = 2), bulimia nervosa, functional
enuresis, adjustment disorder NOS and depressive disor-
der NOS.

When these 14 subjects were removed from the 81
subjects the second control group (C2; n = 67) emerged.
From this group 15 subjects with first-degree relatives
with alcohol problems were removed, which yielded the
third control group (C3). This group (n = 52) was in turn
reduced by 12 subjects with second- but not first-degree
relatives with alcohol diagnoses. The remaining 40 con-
stituted the fourth control group (C4). Thus, C4 is a sub-
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sample of C3, which makes it inappropriate to combine
the two groups for statistical analysis.

Among the alcoholic subjects, P1, P2, P3, and P4 over-
lap each other, and P5 includes P6. Furthermore, different
criteria have been employed to define the two main alco-
holic groups, P1 and P5. Thus, these alcoholic groups or
subgroups of our article are not distinctly separate from
each other.

As the objective of our study was to evaluate the DRD2
Al allele frequency/prevalence among alcohol-dependent
subjects, all controls with alcohol diagnosis were removed
in all calculations, although this reduced the sample size
as well as the power of analysis. If the controls with alco-
hol diagnosis had been included in the C1 group, this
would not have changed the results. The Al prevalence
and frequency did not differ (Yates x> =0.03; df = 1; P =
0.86) between controls with alcohol diagnosis (33 and
22%, respectively) and the C1 sample (36 and 21%, re-
spectively). This observation suggests that exclusion of
controls with alcohol diagnosis does not alter the A1 allele
frequency or prevalence among an otherwise unscreened
population. As the relation between DRD2 Tagl polymor-
phisms and the other diagnostic entities found among the
controls is not clear, and does not necessarily imply a de-
viant DRD2 A1 frequency, we found it meaningful also to
include them in the initial control group (C1). We reasoned
in the same way concerning the presence of familial alco-
holism, but successively reduced the sample into the
“pure” C4 group.

The interviews performed gave no indication for any
case in the controls with Tourette’s syndrome, attention
deficit/hyperactivity disorder, or pathological gambling.
One control was obviously obese. In the present study we
did not control for height or weight. However, during pre-
vious investigations (Sedvall et al. 1980; Wiesel et al. 1982;
Oxenstierna et al. 1986), a physical examination including
height and weight measurements was performed, and all
subjects were found to be physically healthy. No struc-
tured schedule concerning smoking habits was given; there-
fore, we were not able to assess the subjects for nicotine
dependence.
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Parts of the criticism concern the criteria used to select
patients with severe alcoholism. Different clinical patient
materials certainly include various degrees of severe alco-
holics, depending on the patient population and the
method of selection. We feel that this makes the compar-
isons and results of various statistical calculations diffi-
cult to interpret. Using DSM-III-R criteria, as was done in
our study, might be a weaker way than others to define se-
vere alcoholism. However, this was clearly stated in the
article, and there is no general agreement or convention
concerning what constitutes a severe alcoholic. Further-
more, among the studies in which the severity of alco-
holism have been investigated, various criteria based on
different instruments have been employed: the Severity of
Alcohol Dependence Questionnaire (SADQ), the Alcohol
Use History Questionnaire and the Medical Alcohol
checklist (Blum et al. 1991), SADQ and Structured Clini-
cal Interview for DSM-III-R (Cook et al. 1992), patholog-
ical anatomical complications of alcohol (Parsian et al.
1991; Geijer et al. 1994}, alcohol consumption 60 days
prior to the study using the time-line follow-back method
(Gelernter et al. 1991) and the Major Criteria for the Di-
agnosis of Alcoholism, and the National Council of Alco-
holism {Arinami et al. 1993). The different criteria used in
these studies have resulted in an average increase in the
DRD2 Al-allele prevalence of 11%, (range 2-19%) and
an average decrease of 46% (range 25-69) in the number
of alcoholic subjects. In our study (Geijer et al. 1994) the
increase in A1 allele prevalence in the patient group (P1)
was 5%, and the decrease in alcoholic subjects was 24%
when moderate alcoholics were excluded. Hypothetical 2
analysis of our alcoholic patient sample (P1), assuming
that another instrument for selecting severe alcoholics had
given an Al-allele prevalence increase of 11% and a sam-
ple reduction of 46%, does not yield a significant differ-
ence compared with our controls (C1, C2, C3, and C4).

Since the data cannot be treated in the way Blum et al.
suggest (for reasons stated herein), no significant associa-
tion between the DRD2 polymorphisms and alcoholism
can be detected in our data. A vague tendency of in-
creased Al-allele frequency exists in some of our alco-
holic subsamples, but this has been accounted for in our
previous article (Geijer et al. 1994).

We see no reason to modify our former conclusion that
our data do not support an association between the DRD2
Taql A1 allele and alcoholism.

References

American Psychiatric Association (1987) Diagnostic and statistical
manual of mental disorders {DSM-III-R), 3rd edn, revised.
American Psychiatric Association Washington, DC

Arinami T, Itokawa M, Komiyama T, Mitsushio H, Mori H, Mi-
fune H, Hamaguchi H, Toru M (1993) Association between
severity of alcoholism and the Al allele of the dopamine D2
recpetor gene Taql A RFLP in Japanese. Biol Psychiatry 33:
108-114

Blum K, Noble EP, Sheridan PJ, Finley O, Montgomery A, Ritchie
T, Ozkaragoz T, Fitch RJ, Sadlack F, Sheffield D, Dahlmann
T, Halbardier S, Nogami H (1991) Association of the Al allele
of the D, dopamine receptor gene with severe alcoholism. Al-
cohol 8:409-416

Blum K, Sheridan PJ, Wood R, Braverman ER (1995) Dopamine
D2 receptor gene polymorphisms in Scandinavian chronic alco-
holics. A reappraisal. Eur Arch Psychiatry Clin Neurosci 244 :
45-47

Cook BL, Wang ZW, Crowe RR, Hauser R, Freimer M (1992) Al-
coholism and the D2 receptor gene. Alcohol Clin Exp Res 16:
806-809 ‘

Geijer T, Neiman J, Rydberg U, Gyllander A, Jonsson E, Sedvall
G, Valverius P, Terenius L (1994) Dopamine D, receptor gene
polymorphisms in Scandinavian chronic alcoholics. Eur Arch
Psychiatry Clin Neurosci 244 :26-32

Gelernter J, O’Malley S, Risch N, Kranzler HR, Krysta]l J,
Merikangas K, Kennedy JL, Kikk KK (1991) No association
between an allele at the D, dopamine receptor gene (DRD2)
and alcoholism. J Am Med Assoc 266: 1801-1807

Oxenstierna G, Edman G, Iselius L, Oreland L, Ross SB, Sedvall
G (1986) Concentrations of monoamine metabolites in the
cerebrospinal fluid of twins and unrelated individuals — a ge-
netic study. J Psychiatr Res 20:19-29

Parsian A, Todd RD, Devor EJ, O’Malley KL, Suarez BK, Reich
T, Cloninger R (1991) Alcoholism and alleles of the human D,
dopamine receptor locus. Studies of association and linkage.
Arch Gen Psychiatry 48:655-663

Sedvall G, Fyro B, Gullberg B, Nyback H, Wiesel F-A, Wode-
Helgodt B (1980) Relationships in healthy volunteers between
concentrations of monoamine metabolites in cerebrospinal
fluid and family history of psychiatric morbidity. Br J Psychia-
try 136:366-374

Wiesel F-A, Fyré B, Nybidck H, Sedvall G, Wode-Helgodt B
(1982) Relationships in healthy volunteers between secretion
of monoamine metabolites in urine, and family history of psy-
chiatric morbidity. Biol Psychiatry 17:1403-1413



