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The gut microbiota can be briefly described as an ecosystem
crowded by several forms of life and in particular bacteria, viruses,
archaea, protozoa, fungi and yeasts. According to its differentiated
composition, we can recognize digestive, metabolic and immune-
modulatory functions [1].

More than 3 million of deaths every year result from harmful use
of alcohol, and this represents the 5.3% of all deaths worldwide. In
particular, the highest percentage is secondary to digestive diseases
(21%) and more than 90% of these are secondary to liver cirrhosis [2].
The spectrum of alcoholic liver disease (ALD) ranges from simple
steatosis to cirrhosis. Usually, the histological stages of ALD can be
stratified in three parts: simple steatosis, alcoholic hepatitis (AH),
and chronic hepatitis with fibrosis or cirrhosis. In this setting, alcohol
consumption modulates the composition of gut microbiota with
intestinal bacterial dysbiosis [3]. In addition, in drinker subjects the
gut dysbiosis can also be explained by low dietary intake and poor
quality diet [4].

ALD dysbiosis, is represented by a significant reduction of Bacte-
roids and an increase in Proteobacteria [5]. Also, has been described
in literature that patients with alcohol-related cirrhosis have a reduc-
tion in some species as Bifidobacterium spp, Clostridiales XIV, Lachno-
spiraceae, Lactobacillus spp, Ruminococcaceae, and an increase in
Enterobacteriaceae, including Bacteroidaceae and Escherichia coli [6].

Alcohol ingestion has been shown to disrupt the gut barrier, to
increase intestinal permeability, and to induce bacterial transloca-
tion. Consequently, the deranged intestinal permeability can patho-
logically allow the passage of entire or fragments microbial antigens
in the blood stream. Then, there is the beginning of a systemic micro-
inflammatory cascade ending into the liver. This cascade is typical of
ALD patients. Heavy drinkers, binge drinkers and ex-drinkers with
liver cirrhosis can share the common destiny of mutagenic process
involving in the hepatocarcinogenesis [7].

Thus, the interaction between gut dysbiosis and ALD is finer than
expected. Running the factors responsible for gut dysbiosis in ALD,
there are: diet, alcohol and its metabolite as acetaldehyde, reduced
gastrointestinal motility and immune system down-regulation
within the liver and gut, last but not least, altered bile acids flow and
metabolism [8]. The latter have got more and more importance in
ALD pathophysiology. They are mainly involved in lipid metabolism
but directly affect the synthesis of antimicrobials molecules through
the induction of the nuclear farnesoid receptor X (FXR) expression
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within the enterocytes [9]. This results in even more impaired intesti-
nal permeability.

However, the tale about dysbiosis and ALD is not new. Specifically,
there is updated evidences on the precise interaction between liver
disease stage, alcohol and other factors. Patients with alcoholic cir-
rhosis not currently drinking had a worse gut dysbiosis vs. drinkers
but without liver cirrhosis [8]. In detail, this dysbiosis had increased
abundance of Enterobacteriaceae and decreased Lachnospiraceae and
Ruminococcaceae. These findings are interesting as they support the
hypothesis that ALD-associated dysbiosis runs despite abstinence.
Reinforcing this data, it has been described that patients with liver
cirrhosis and active drinkers have a worse dysbiosis accompanied by
increased secondary bile acids pool and enterohepatic circulation vs.
healthy subjects or liver cirrhosis patients on crawing [10]. Dubinkina
et al. showed that, irrespective of liver cirrhosis, commensal micro-
bial taxa were decreased because of alcohol intake. Intriguingly, it
was reported a greater increase in levels of oral-origin microbiota.
Also, Lactobacillaceae were more abundant in the feces of liver cir-
rhosis patients only. Starting from this last evidence, investigators
hypothesized the potential use of Lactobacillaceae probiotics to treat
ALD [11].

In alcoholic hepatitis, dysbiosis is different. The translational anal-
ysis by Llopis et al. in patients with different degree of ALD, reported
increased abundance of pathogenic families of Enterobacteriaceae
and Streptococcaceae [11]. Secondary bile acids were also increased
according to alcoholic hepatitis severity. This feature was the same
described in actively drinking patients with cirrhosis without alco-
holic hepatitis. Furthermore, Grander et al. showed that the relative
abundance of Akkermansia muciniphila was lowest in patients with
alcoholic hepatitis, within their intestinal mucous layer [12]. Finally,
Fusobacteria abundance within the blood circle was higher in ALD
patients with active alcohol intake vs. healthy subjects. However, this
abundance was lower in ALD patients with severe alcoholic hepatitis
vs. with moderate or absent hepatitis.

As gut microbiota is composed by several species of microorgan-
isms other than bacteria, we must recognize that patients with
advanced liver cirrhosis have a high risk of fungal infections. The lat-
ter can, in turn, affect gut dysbiosis. From an animal model point of
view, alcohol intake is able to induce fungal overgrowth from Candida
spp.) which is significantly correlated with worse liver damage [13].
Interestingly, fungal cell wall B-glucan was able to generate liver
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inflammation through binding the C-type lectin-like receptor CLEC7A
localized on Kupffer cells.

From a human data point of view, ALD patients have higher sus-
ceptibility and related huge immune response to intestinal fungi
compared vs. healthy subjects and, interestingly, patients with non-
alcoholic liver cirrhosis. In a further study on patients with ALD-
related liver cirrhosis, fecal fungal microelements diversity was sig-
nificantly correlated with bacterial diversity [14]. From a practical
point of view, the ratio of Bacteroidetes to Ascomycota was a bio-
marker for hospital readmission risk.

The study and analysis of the gut microbiota in ALD patients and
its relationship is fascinating and still to be updated by researchers
worldwide.
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