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EDITORIAL

Alcoholic drink consumption: a role in the development of allergic disease?

Introduction

Although it is increasingly clear that alcoholic drinks are im-
portant triggers of asthma, the mechanisms involved are not
fully understood. Both alcohol and the non-alcohol compon-
ents of these drinks, have been implicated as playing a role in
these responses, and both allergic and non-allergic mechanisms
have been demonstrated [1,2]. Interestingly, alcoholic drink
consumption may also play a role in the development of allergic
disease. However, previous studies addressing this issue have
been conducted in individuals consuming large amounts of
alcohol, or in highly selected populations, and hence the rele-
vance for the wider community is unclear. In the current issue of
Clinical and Experimental Allergy, two articles address this gap
in the literature and report data from population-based studies
that support the notion that moderate levels of alcoholic drink
consumption may play a role in the development of allergic
disease [3, 4]. Whilst both of these studies need to be interpreted
with some caution, their findings are clearly interesting and
deserve further exploration.

Alcoholic drink consumption and allergic disease

Several studies have indicated that serum IgE levels in individ-
uals who drink excessive alcohol are elevated when compared
with healthy controls [5-11]. This effect has been found to be
unrelated to the extent of liver damage [6, 8] and appears to be
independent of confounders such as age, gender, smoking, nu-
tritional status or the existence of parasitic infections [6, 810,
12, 13]. A direct effect of alcohol on the immune system has been
postulated, which is supported by the fact that IgE levels have
been found to decrease after a short period of alcohol abstin-
ence [5, 6, 8]. Further support for alcohol-mediated increases in
IgE levels comes from the observation that alcohol abuse during
pregnancy has been found to be associated with an increase in
cord blood IgE levels in the newborn [12], and in animal models,
alcohol administration has been found to be associated with
raised serum IgE levels [13].

Moderate levels of alcoholic drink consumption have also
been associated with increased IgE levels [14,15]. In a cross-
sectional study of patients recruited from a lipid research clinic,
a strong association between alcohol consumption in males and
serum IgE levels was demonstrated [14]. Importantly, this rela-
tionship remained after adjusting for age, smoking, and per-
sonal and family history of allergies. In a second more recent
study of consecutive patients from an adult allergy clinic, the
consumption of higher than 70 g of alcohol per week was asso-
ciated with increased total IgE levels in these patients [15].
Interestingly, in those who were shown to be allergic to house
dust mite (Dermatophagoides pteronyssinus), the concentrations
of specific IgE to this allergen were found to be significantly
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higher in regular alcohol consumers when compared with those
who did not drink alcohol.

The two articles in this issue of the Journal suggest that the
relationship between moderate levels of alcoholic drink con-
sumption and increased IgE levels extend to more representa-
tive populations. Gonzalez-Quintela and colleagues [4], in an
age-stratified cross-sectional study conducted in 2000 in the
municipality of A-Estrada in Spain, report that moderate levels
of alcoholic drink consumption are associated with increased
serum IgE levels. Whilst alcoholic drink consumption was not
associated with an increased prevalence of allergic sensitization
per se, a significantly higher prevalence of pollen sensitization
was observed amongst alcoholic drink consumers. The article
by Linneberg and colleagues [3] is one of a number of reports
from a population-based cross-sectional study conducted in
Copenhagen in 1990 addressing the prevalence and risk factors
for allergic disease (Copenhagen Allergy Study) [16-23]. In the
current report, moderate levels of alcoholic drink consumption
amongst non-atopics are reported to be associated with in-
creased serum IgE levels, which complements previous data
from this same cohort in which an association between
alcoholic drink consumption and the prevalence of allergic
sensitization (as assessed by skin prick test positivity) was ob-
served [18]. In the present study, in which subjects were followed
for up to 8 years, the risk of developing skin prick test positivity
appeared to increase with increasing levels of alcoholic drink
consumption, although this association was not found to be
statistically significant [3].

Although the above findings are of considerable interest, it is
important not to over-interpret them at this early stage. Firstly,
there are a number of potential influences on IgE levels and, as
has been suggested by Gonzalez-Quintela et al. [4], the relative
importance of alcoholic drink consumption in modulating IgE
levels is likely to be small. Certainly, the fact that the association
between alcoholic drink consumption and increased IgE levels
was only true for non-atopics in the study by Linneberget al. [3],
and that it was clearly far stronger for non-atopics in a previous
study [15], suggests that genetics have a far greater influence on
IgE levels than alcohol consumption. Nevertheless, since these
drinks are consumed extensively and there is an equally high
prevalence of allergic disease in our society, if a link between
moderate levels of alcoholic drink consumption and raised IgE
concentrations can be confirmed, the public health implications
may be significant. This is of greater relevance given that the
prevalence of allergic disease has been increasing over the past
few decades [24], and that this increase is likely to be largely
driven by environmental and lifestyle factors [25].

It is also important that it is recognized that an effect of
alcohol consumption on IgE levels does not necessarily imply
clinical relevance in the context of allergic disease. Thus, the
pathological consequences of alcohol-mediated increases in IgE
levels need to be determined. Clearly, increased levels of specific
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IgE are likely to have greater clinical relevance than the pres-
ence of increased IgE levels per se, and studies (with sufficient
power) that address the development of allergic sensitization
need to be performed. Whether alcohol-mediated increases in
IgE concentrations correspond with an increased prevalence or
severity of allergic disease, or indeed alter the clinical course of
allergic disease needs to be established. One must keep in mind
that even though raised IgE concentrations have been demon-
strated in individuals with high alcohol intakes, to date there
appears to be no data suggesting that this equates to a greater
prevalence of allergic disease in this group.

Why alcoholic drink consumption should be associated with
sensitization to particular allergens is intriguing. The clinical
relevance of the observed increased prevalence of pollen sensi-
tization amongst alcoholic drink consumers in the study by
Gonzalez-Quintela et al. [4] is unclear. Interestingly, data sug-
gesting a lower prevalence of house dust mite sensitization
amongst alcohol consumers was also reported in this study.
The mechanisms underlying a possible variation in the degree
of allergic sensitization to specific allergens remain elusive. It
remains to be shown whether it is due to an effect of alcohol on
IgE directed towards specific allergens, or whether an effect on
the actual sensitization process is involved. The association
between smoking and allergic disease parameters highlights
the potential complexity of this relationship. Smoking has
been shown in several studies to be associated with increased
IgE concentrations [26-29]. However, in contrast, smoking has
also been associated with reduced allergic sensitization per se
[19,30-34], although this relationship appears to vary between
allergens, as sensitization to house dust mite appears to be
increased [29,31]. Whilst the specific mechanisms by which
smoking may increase sensitization to house dust mite are not
known, it has been speculated that increased permeability of the
bronchus may facilitate the increased presentation of house
dust mite antigen, or that a reduced capacity to inactivate
allergen proteases may play a role [31].

Whilst the particular molecular mechanisms by which alco-
hol consumption may lead to raised IgE levels are yet to be
determined, alcohol is clearly a powerful immunomodulatory
drug, with both acute and chronic intake having various effects
on immune function [35-37]. Of particular interest is that alco-
hol consumption has been associated with decreased produc-
tion of cytokines from the T cell helper subsets specifically
associated with cell-mediated immunity (Thl), and increased
production of cytokines from T cell helper subsets associated
with antibody-mediated immune responses (Th2) [9]. Similarly,
in mice, alcohol consumption has been observed to polarize the
immune system away from Thl cytokine production, and con-
sequently towards Th2 cytokine production [13, 38-40]. Whilst
it has been speculated that an effect on T cell helper subsets may
be responsible for increased IgE levels amongst alcohol con-
sumers, findings which seemingly contradict this hypothesis
have also been reported [9-11, 41, 42]. Alternative explanations
for increased IgE levels amongst alcoholic drink consumers
have been proposed. It has been suggested that increased levels
of LPS absorption due to alcohol, or a direct effect of alcohol on
B cells, may result in increased IgE synthesis [43]. It has also
been suggested that alcohol may increase the antigen load
from the gastrointestinal tract and thus promote IgE synthesis
[43].
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Conclusion

The notion that those who consume moderate amounts of
alcohol may be at increased risk of developing allergic disease
is of considerable interest and clearly deserves further investi-
gation. Additional population-based studies, longitudinal
cohort studies and experimental studies are required to answer
questions posed by Gonzalez-Quintela et al. [4] and Linneberg
et al. [3]. In particular, the elucidation of the underlying mech-
anisms for the observed increase in IgE levels may provide
insights into the regulation of the immune system and factors
controlling IgE production, and may further our understanding
of the development of allergic disease. In addition, an under-
standing of the mechanisms underlying the possible differential
effect of alcoholic drink consumption on sensitization to spe-
cific allergens may facilitate a greater understanding of the
biology of the sensitization process. Finally, it is clear that
there are a number of factors that influence IgE levels, and
which may therefore play a role in the development of allergic
disease. The two articles in this issue of Clinical and Experi-
mental Allergy suggest that alcoholic drink consumption, even
in moderate levels, is one of these factors.
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