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ABSTRACT

Aims: Different vulnerability genes have been pro-
posed in alcohol dependence, but replications are
sparse, probably due to 1) phenotypical heteroge-
neity and 2) difficultiesto rely on reliable definition of
the correct phenotype. Indeed, specific subgroups of
patients may be more directly concerned with some
vulnerability genes, the actions of these genes being
mor e directly related to their function. We postulated
that three potential vulnerability genes, that were at
least twice associated with alcohol dependence, influ-
ence the extreme of the severity of alcohol depend-
ence, i.e. mortality, through traits with which they
were previousdly associated, namely impulsivity and
antisocial personality disorder and the 5-HT1B gene,
suicide attempt and the short allele of 5-HTTLPR,
and addictive disorder co-morbidity and the DRD2
gene. Methods: We analysed the survival status of a
male alcohol-dependent sample (n = 126) recruited 9
years before, and could compare 61 surviving pati-
ents to 41 patients who died during this period
(representing 81.0% of the initial sample). Results:
The main clinical characteristic that was associated
with an increased mortality rate was a larger cumu-
lative tobacco use (pack-years). We also found that
the C allele of the 5-HT1b was the only one in excess
in the non-surviving patients. Contrary to our hypo-
thesis, impulsivity and antisocial personality disorder
wer e not explaining therole of this gene. Conclusions:
Even if there is a significant involvement of the 5-
HT1B C allele, no intermediate phenotype was de-
tected in our sample. The relatively short delay of 9
years and the somewhat old age at baseline of our
patients could have limited the influence of psychiat-
ric comorbidity or the specificities of alcohol depen-
dence, explaining why the only detected co-factor was
tobacco consumption. Tobacco dependence is there-
fore the main factor to explain mortality within the
first decade, and the effect of this co-morbid condi-
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tion is not explained by three vulnerability genes pre-
viously associated to alcohol dependence.

Keywords: Addiction; Survival; Outcome; Serotonin;
Dopamine; Pack Y ears; Genetics

1. INTRODUCTION

Alcohol dependence has a dramatic mortality rate [1]. A
follow-up of 100 women with alcohol dependence showed
a 1) four times increased of mortality rate after 11 years;
2) that the magjority of these deaths were directly or
indirectly related to alcohol; 3) and that some variables
such as older age at index, young age at onset of alcoho-
lism and antisocial personality were significant predic-
tors of such outcome [2].

Alcohol dependence is also frequently associated with
other psychiatric disorders, such as antisocia personality,
attention deficit-hyperactivity, mood or schizophrenia
disorders [3,4]. Such co-morbidity could further deterio-
rate the survival prognosis, as in a study based on 500
outpatients, the presence of one of these psychiatric
disorders increased by two the mortality rate at seven
years, when compared with the general population [5].
Epidemiological data also show a high correlation bet-
ween alcohol and cigarette consumptions. The preva-
lence of smoking is close to three times higher in alco-
holic patients compared to general population [6]. Ninety
percent of alcoholic patients are smokers [7], the pre-
valence of acoholism reaching 10 times higher among
smokers than nonsmokers [8]. These risks factors have
been shown to interact to modify the globa prognosis, as
for example tobacco smoking enhances ethanol induced
pancreatic injury [9].

In a male alcohol dependent sample, Powell er al
(1998) identified as surviva predictors at 10 to 14 years
the age at intake hospitalization, alcoholism severity, and
antisocial personality disorder [10]. Such increase of
mortality rate associated with psychiatric diagnosis does
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not seem to be entirely caused by the toxic effect of
ethanol as psychiatric diseases are highly predictive of
unnatural death [11]. This co-morbidity seems to be so
important, than in a 15 years follow-up realized in sub-
stance abusers, psychiatric status was predictive of mor-
tality, but abstinence at 5 years was not [12].

Genes might also be part of these complex risk factors.
Berggren et al., (2010) have found a significant asso-
ciation of the Taq | Al aelle of DRD2 gene with mor-
taity over a 10-year period in a sample of 366 acohol-
dependent individuals [13]. Biological, environmental and
genetic factors may therefore interact to determine dis-
ease risk and outcome. The role of genes in mortality
could be of different origins.

Firstly, genetic polymorphisms could be associated to
higher level of vulnerability when exposed to a certain
risk factor (gene x environment interaction) [14]. For a
given level of consumption, some genotypes were indeed
associated with outcome and mortality of acoholic liver
diseases [15,16] or tumorigenesis [17]. Another study
found that lipid abnormalities are influenced by acohol
intake, presence of tobacco dependence, body mass in-
dex but also Apolipoprotein E genotype [18].

Secondly, genes might substantially influence the cu-
mulative quantity of smoked tobacco [19] or of drunken
alcohol [20], for example because of decreased initial
level of response to alcohal, i.e. an increased initia to-
lerance[21,22].

Thirdly, in accordance with twin studies, genetic vul-
nerability may be shared by addictive disorder and im-
pulsive behaviours [23]. Such impulsive phenotype may
impact the type of consumption and the psychiatric co-
morbidity (such as antisocia persondity), both factors
being associated with a more pejorative prognosis of
substance abuse (gene-environment additive effect). Ac-
cording to this hypothesis of shared genetic vulner-
ability for the different addictive disorders, the Al allele
of DRD2 was significantly more frequent in acoholic
patients with other substance dependencies [24], and was
even proposed to explain a reward deficiency syndrome
[25,26].

Because of the role of acohol dependence on the
mortality prognosis, and the potential role of some
genotypes, we studied mortality risk, taking into account
initial level of dependence severity, psychiatric co-mor-
bidity, and some vulnerability genes we already found
associated (in this population) with acohol dependence
or related phenotypes. We therefore analysed the genetic
influence on mortality in a male alcoholic population
already studied with atransversal approach, for polymor-
phisms of the SHT1B gene [27], 5-HTTLPR [28] and
DRD2 gene[24].

We made the hypothesis that part of the mortality at
nine years is explained by severity of alcohol depend-
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ence or addictive co-morbidity and vulnerability genes.
Our main hypothesis is that genes that were previously
associated with alcohol-dependence (or related pheno-
types) are influencing the risk of death because of more
specifically associated features, whether it is by co-
morbid antisocial personality disorder (with the GG
genotype of the 5-HT1b gene), addictive co-morbidity
(with the A1 alele of the DRD2 gene) or associated
suicidal attempts (with the short allele of the 5-HTT
gene).

2.METHODS

We previously recruited 126 male alcohol dependent
patients from two general hospitals specialized in the
treatment of acoholism, in Paris and suburbs between
March 1993 and April 1995, as detailed elsewhere [28].
Inclusion criteria consisted of DSM-III-R criteria of
al cohol-dependence, and no co-morbid dementia or schi-
zophrenia. The lifetime psychiatric and addictive diag-
noses were made by face-to-face interview by senior
psychiatrists (PG, PB) with the Diagnostic Interview for
Genetic Studies (D.1.GS) [29]. In 2004, i.e. 9 years after
the last inclusion, using hospital files, we contacted the
patients themselves (66%), and then, if not possible, a
core family member (7%) or the physician in charge (9%)
to establish the survival status. Furthermore, a letter was
sent to each municipal corporation (100%) of the town
where the patients were born. This town hall organisation
is in charge of a file containing al dates of birth and
death of the citizens born in this town. Despite these
searches, 24 patients (19%) were not found and no valid
information was given from the municipal corporation.
We therefore based the analyses on 81% of the initial
sample (N = 102).

With this sasmple of 102 patients, and for an expected
frequency of the studied aleles ranging between 22%
and 70% (the frequency we aready observed in the
alcohol dependent patients), a 20.5% of difference be-
tween survivors and non-survivors is required to show a
significant difference, with an a-risk of 5% and a p-
power of 90%.

The study protocol had been approved by the in-
stitutional review board at each institution, according to
the code of Ethics of the World Medical Association
(Declaration of Helsinki). Written informed consent was
obtained from all participants.

The main characteristics of the followed-up sample (N
= 102) and the rest of the initial sample are described in
Table 1. The part of the sample for which the vital status
was detected at 9 years was mainly comparable to the
rest of the lost sample, apart from a tendency for less
cumulative exposition to tobacco smoking (t = 1.69, p =
0.09) and an older age at inclusion (t = 2.71, p = 0.008).

OPEN ACCESS



M. Wohl et al. | Open Journal of Psychiatry 2 (2012) 187-193

Tagl polymorphism of the DRD2 gene, 5-HTTLPR
polymorphism, G861C 5-HT1b receptor gene poly-
morphism were compared in the two groups of patients
with known vital status. These three genetic polymor-
phisms were previously analysed, according to their
origina report [30-32]. The Hardy Weinberg equilibrium
was respected for these three markers on the sample
tested herein (4 = 0.31, df =1, p= 0.58; * = 0.22, df = 1,
p=0.64 and y* = 0.47, df = 1, p = 0.49 respectively).

Surviving individuals were compared to deceased ones
according to clinical features and genotype, using y* tests
for categorical measures, and Student t test for quan-
titative ones. To detect any interaction between vulner-
ability genes and their potentially related phenotype to
explain mortality at 9 years, alogistic regression test was
used. The depending variable was being alive or dead at
9 years, and the explaining variables were the three
previously involved genotypes (Al dlele of the DRD2
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gene, presence of the short alele of the 5-HTT gene and
GG genotype of the 5-HT1b gene) and their three asso-
ciated phenotypes (other substance dependencies, suici-
dal attempts, and antisocial personality disorder, respec-
tively). Default p-values for stepwise entry (p = 0.10),
and remova (p = 0.15) of predictors into the logistic
model were retained [33]. Statistical analyses were per-
formed using SPSS® computer program (SPSS Inc.,
Chicago, Il, USA).

3. RESULTS

When the group of patients who died during the 9-years
period was compared to those who survived such period,
an increased cumulative quantity of smoked tobacco was
the only variable significantly different (Table 1). A
larger exposition to tobacco was indeed associated with
an increased risk of death as those who died had a 25%

Table 1. Clinical measures concerning 126 male patients with alcohol dependence according to survival status.

Initial group Followed-up group
Survival status Survival status Surviving at 9 years Deceased at 9 years
missing (N =24) available (N = 102) (N=61) (N=41)
mean sd. % mean sd. % mean sd. % mean sd. %
Ageat inclusion (years) 514 105 - 443 116 - 0.01 432 122 - 46.1 10.3 0.21
SAygnfpatIO?nnse‘ of thefirst alconol dependence 258 103 251 79 039 253 81 248 77 - 038
Mean age at onset of acohol dependence 331 92 - 318 76 - 028 312 77 - 329 75 0.15
Maximal acohol consumption in 24 hours 371 258 329 193 025 333 178 322 219 0.40
" :fﬁg%g" erance (consumption increased 700 796 035 - 833 - 737 025
MAST score 343 117 320 117 0.22 331 108 304 131 0.14
Have already smoked tobacco 83.3 922 0.19 - 951 - 878 0.18
g,‘;’;‘;"ya:;r’ :)tObaCCO smoking if smoker 244 133 306 16.2 009 280 154 345 169 - 005
DSM 111-R cannabis dependence - - 14.3 10.2 0.59 - 10,0 - 105 0.93
DSM 111-R cocaine dependence - - 0.0 - 6.1 024 4.9 77 057
DSM 111-R dependence to psychostimulant - - 0.0 31 042 - 4.9 00 0.16
DSM 111-R dependence to opioid drugs - - 143 - 112 0.69 8.2 154 0.26
;iﬁédﬁ;ﬂi Sxperlencewith adrug excent 300 253 066 - 217 - 314 029
Major depressive disorder (DSM I11-R) - - 111 194 04 214 - 162 053
Number of suicide attempt 13 22 13 35 047 10 16 17 52 0.20
At |east one suicide attempt 476 - 36.7 0.35 40.0 31.6 0.40
Antisocial personnality (DSM I11-R) 28.6 143 011 15.0 13.2 0.80
Barrat impulsive score 68.2 17.0 63.2 193 012 647 184 60.5 20.9 0.17
Copyright © 2012 SciRes. OPEN ACCESS
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increase of cumulative tobacco consumption at baseline
(Table 1). This might be better explained by a longer
exposition rather than the intensity of tobacco depend-
ence, as the level of tobacco dependence was not sig-
nificantly different between the two groups, with even a
tendency for more severe dependence in the surviving
group (p < 0.10). No socio-demographical and clinical
characteristics of alcohol-dependence, psychiatric and
addictive comorbity or impulsivness level distinguished
the two groups (Table 1).

Regarding the three studied candidate genes, no
significant differences were found for 5-HTTLPR and
DRD2 TaglA polymorphisms (Table 2). On the other
hand, the C alele of the 5-HT1b gene was found in
excess in the non-surviving population (37.2%) com-
pared to the surviving patients (23.8%) (OR = 1.90; 95%
Cl [1.02 - 3.52]), due to an excess of the GG genotype in
the surviving group (OR = 2.40; 95% CI [1.05 - 5.50])
(Table 2). The impact of age a interview may not
explain such differences, or absence of difference for the
first two genes, as the average age at inclusion (initia
interview) was not significantly different in the sample
with or without the short allele of the 5-HTT gene (t =

0.072, p = 0.471), the A1l alele of the DRD2 gene (t =
0.718, p = 0.237) and the C dlele of the 5-HT1b gene (t
= 0.844, p = 0.200). It has to be mentioned that chance
finding cannot be ruled out as the association between
the C dlele and the surviving status is not strong enough
to be still significant after the Bonferroni correction is
applied (with 3 tested genes, the required p-value could
be 0.017).

In order to depict if the role of the C dlele of the
5-HT1b gene may be associated with an increased mor-
tality after 9 years through antisocial personality disorder,
a logistic regression analysis was performed testing the
respective role of the C allele (or the GG genotype),
presence of antisocial personality disorder, and interac-
tion between the gene and this trait (Table 3). As in-
teraction might be detected even without an independent
effect of atrait, the same approach was used for the short
alele of the 5-HTT gene and suicidal attempts and for
the Al allele of the DRD2 gene and presence of other
dependencies. No significant interaction were detected
(Table 3).

Assessing if these three candidate genes could be in-
volved in the significant role of the excess consumption

Table 2. Surviva status after 9 years of 102 patients with DSM-I11-R &l cohol-dependence according to 3 candidate genes (serotonin
receptor 5-5HT1B (G861C), serotonin transporter 5-HTT (SHTTLPR), dopamine receptor D2 (DRD2 TagA), linical measures
concerning 126 male patients with alcohol dependence according to survival status.

Sample of patients

Gene Polymorphisms Surviving N = 61 Not surviving N = 41
n % n %
GG 35 57.38 14 35.9
GC 23 37.70 21 53.85
5HT1B"" cc 3 4.92 4 10.26
G 93 76.23 49 62.82
C 29 23.77 29 37.18
LL 12 25.00 13 37.14
LS 27 56.25 16 4571
SHTT SS 9 18.75 6 17.14
S 45 46.88 28 40.00
L 51 53.13 42 60.00
Al1A1 36 59.02 25 60.98
A1A2 23 37.70 14 34.15
DRD2 A2A2 2 3.28 2 4.88
Al 27 2213 18 21.95
A2 95 77.87 64 78.05

"GG vs GC or CC: 4% = 4.39; df = 1; p= 0.04; ~"Allelic frequency fr(G) vs fr(C): y* = 4.15; df = 1; p = 0.04.

Copyright © 2012 SciRes.
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Table 3. Specific role of three candidate genes and their potentially related phenotype in the prediction of mortality after 9 yearsin

102 patients with alcohol dependence in a regression analysis.

Genes Predictive variables Wald 2 df p
Short alele 0.117 1 0.732
5-HTT Suicidal attempt 0.200 1 0.654
Short allele” suicidal attempt 0.912 1 0.339
Callele 2.261 1 0.133
5-HT1b ASPD 0.005 1 0.939
Callele’ ASPD 0.003 1 0.953
Alalele 0.065 1 0.799
DRD2 Other dependence 0.077 1 0.781
Aladlele other dependence 0.067 1 0.780

of tobacco to explain mortdlity, their interaction was
tested, with no significant effect (p = 0.314 for GG ge-
notye; p = 0.863 for the short allele and p = 0.186 for the
Aldllele).

4. CONCLUSIONS

When studying the survival status of the population of
126 male patients with acohol dependence that we
initially recruited 9 years before for genetic studies, we
found that the level of tobacco consumption was the only
clinical variable that was associated with an excessive

mortality rate in the 102 patients we were able to analyse.

For the genetic analyses, we did not observed any
association between Tagl DRD2 gene polymorphism
and mortality rate at 9 years, in contrast with a previous
research which had a larger sample [13]. Otherwise, the
C alele of the 5-HT1b was found in excess in the non-
surviving group, but this vulnerability genotype was not
modifying the risk of mortality through the phenotype
with which it was initially associated, namely impulsi-
vity and antisocia personality disorder. Furthermore, the
detected association was not important enough to be still
significant after the Bonferroni correction is applied re-
garding the fact that 3 genes were analysed.

The main clinical trait associated with short term risk
of mortality (9 years) is therefore the cumulative con-
sumption of tobacco. Surviving individuals smoked in
average 28 pack-years compared to 35 pack-years in
non-surviving individuals. The significant role of toba-
cco exposition is coherent with the literature indicating
that smoking is one of the main co-factor explaining
alcohol-related mortality [34]. This result favours the
treatment of both tobacco and acohol dependence during
withdrawal processes, regarding their high comorbidity
and the rapid influence on mortality of the associated
tobacco dependence.

Copyright © 2012 SciRes.

Previous studies on the 5HT1B gene in acoholism
were indeed conflicting. After the first association in-
volving the 861C allele with antisocia acoholism in a
male subpopulation of frequent criminal offenders [35],
negative or more complex results were also published.
For example, no role of the C alele was detected in our
cohort [27], in patients with alcohol and cocaine abuse
[36], in heroin dependence [37], nor in a group of pa-
tients with a specific type of acoholism according to
Cloninger typology [38]. Without confirming 861C alldlic
association, a recent study performed in China detected a
lower frequency of an haplotype which contains the
other alele (861G) in acohol-dependents [39]. Even
more confusing, an association SHT1B 861G allele with
al cohol-dependence [40] was also found, involving anti-
social persondlity traits-conduct disorder in patients with
alcohol dependence according to another study [41].

One important limitation of our study is a limited
delay of surviving evaluation, and the absence of assess-
ment of initial medical co-morbidity. The relatively short
time analysis (9 years) could explain why no other para-
meters were involved, even for those that were pre-
viously involved, such as acoholism severity and pre-
sence of antisocia personality disorder [10]. Furthermore,
as our sample was in average 44 years old at inclusion,
the impact of psychiatric comorbidity might have been
partially censored. For example, antisocia men have
been shown to be at excessive risk for premature death if
younger than 40 years [42].

In conclusion, although we did not identify interaction
between a potentially vulnerability gene and traits asso-
ciated with alcohol dependence, in our sample of 102
alcohol dependent patients, but a specific effect was de-
tected with both tobacco consumption and a vulnerability
alele of the 5-HT1b, these two factors, if truly involved,
could act independently. The way the C alele is associ-
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ated with an increased risk of death after 9 years, in al-
cohol dependent patients is thus not yet detected, even if
the traits that were previously associated with this alele
could be excluded.
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