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Abstract

Improved hygiene leading to reduced exposure to microorganisms has
been implicated as one possible cause for the recent “epidemic” of chronic
inflammatory diseases (CIDs) in industrialized countries. That s the
essence of the hygiene hypothesis that argues that rising incidence of CIDs
may be, at least in part, the result o lifestyle and environmental changes
that have made us too “clean’ for our own good, so causing changes in our
microbiota. Apart from genetic makeup and exposure to environmental
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triggers, inappropriate increase in intestinal permeability (which may be
influenced by th of the gut microbiota), a *hyper-bell
immune system responsible for the tolerance-immune response balance,
and the composition of gut microbiome and its epigenetic influence on the
host genomic expression have been identified as three additional elements
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commissioned and are peer reviewed before
publication to ensure that the final, published version

d ible. The reviewers

in causing CIDs. During the past decade, a growing number of
have focused on human genetics, the gut microbiome, and proteomics,
suggesting that loss of mucosal barrier function, particularly in the
gastrointestinal tract, may substantially affect antigen trafficking, ultimately
influencing the close bidirectional interaction between gut microbiome and
our immune system. This cross-talk is highly influential in shaping the host
gutimmune system function and ultimately shifting genetic predisposition to
clinical outcome. This observation led to a re-visitation of the possible
causes of CIDs epidemics, suggesting a key pathogenic role of gut
permeability. Pre-clinical and clinical studies have shown that the zonulin
family, a group of proteins modulating gut permeability, is implicated in a
variety of CIDs, including autoimmune, infective, metabolic, and tumoral
diseases. These data offer novel therapeutic targets for a variety of CIDs in
which the zonulin pathway is implicated in their pathogenesis.
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There is growing evidence that the elements of gut
permeability, immune system response, and gut
microbiome—together with genetic predisposition
and exposure to environmental triggers— make the
“perfect storm” for Chronic Inflammatory Disease

development.
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If there is 1 concept, that becomes the
paradigm you look through for all
chronic disease, this is it.
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The Autoimmune Tautology

Genetic Propensity
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Increased Intestinal Permeability
and translocation of macromolecules (bacteria, LPS,
foods,...),

Systemic Immune Response
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Initiation of the Autoimmune Spectrum

Valitutti F, Fasano A, Breaking Down Barriers: How Understanding Celiac Disease Pathogenesis Informed the Development of Novel Treatments. Dig Dis Sci. 2019 Jul;64(7):1748-1758
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Autoimmune diseases (ADs) represent a heterogeneous group of disorders that affect
specific target organs or multiple organ systems. These conditions share common immuno-
pathogenic mechanisms (i.e., the autoimmune tautology), which explain the clinical similari-
ties they have among them as well as their familial clustering (i.e., coaggregation). As part of
the autoimmune tautology, the influence of environmental exposure on the risk of developing
ADs is paramotnt (i.e.. the autoimmiine ecoloav). In fact. environment. more than aenetics.

As part of the autoimmune tautology, the influence of
environmental exposure on the risk of developing ADs is
paramount (i.e., the autoimmune ecology). In fact, environment,
more than genetics, shapes immune system function.
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Among the several potential intestinal luminal stimuli that
can stimulate zonulin release, small exposure to large
amounts of bacteria (and its exhaust LPS) and gluten, have
been identified as the two most powerful triggers
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Abstract
Improved hygiene leading to reduced exposure to microorganisms has
been implicated as one nossihle cause for the recent “enidemic” of chronic

Gluten is misinterpreted by the zonulin pathway as
a potential harmful component of a microorganism.
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and the composition of gut microbiome and its epigenetic influence on the
host genomic expression have been identified as three additional elements
in causing CIDs. During the past decade, a growing number of publications
have focused on human genetics, the gut microbiome, and proteomics,
suggesting that loss of mucosal barrier function, particularly in the
gastrointestinal tract, may substantially affect antigen trafficking, ultimately
influencing the close bidirectional interaction between gut microbiome and
our immune system. This cross-talk is highly influential in shaping the host
gut immune system function and ultimately shifting genetic predisposition to
clinical outcome. This observation led to a re-visitation of the possible
causes of CIDs epidemics, suggesting a key pathogenic role of gut
permeability. Pre-clinical and clinical studies have shown that the zonulin
family, a group of proteins modulating gut permeability, is implicated in a
variety of CIDs, including autoimmune, infective, metabolic, and tumoral
diseases. These data offer novel therapeutic targets for a variety of CIDs in
which the zonulin pathway is implicated in their pathogenesis.
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IMPORTANCE The prevalence of gluten-related disorders is rising, and increasing numbers of
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individuals are empirically trying a gluten-free diet for a variety of signs and symptoms. This
review aims to present current evidence regarding screening, diagnosis, and treatment for

celiac disease and nonceliac gluten sensitivity.

OBSERVATIONS Celiac disease is a gluten-induced immune-mediated enteropathy
characterized by a specific genetic genotype (HLA-DQ2 and HLA-DQ8 genes) and
autoantibodies (antitissue transglutaminase and antiendomysial). Although the
inflammatory process specifically targets the intestinal mucosa, patients may present

with gastrointestinal signs or symptoms, extraintestinal signs or symptoms, or both,
suggesting that celiac disease is a systemic disease. Nonceliac gluten sensitivity

is diagnosed in individuals who do not have celiac disease or wheat allergy but who

have intestinal symptoms, extraintestinal symptoms, or both, related to ingestion

of gluten-containing grains, with symptomatic improvement on their withdrawal. The
clinical variability and the lack of validated biomarkers for nonceliac gluten sensitivity make

an immediate and transient increase in gut permeability
takes place in all individuals who ingest gluten.

AITNOUEN DOTN CONAITIONS are Treated WItN a giuten-Tree aiet, aistnguisning Detween celiac
disease and nonceliac gluten sensitivity is important for long-term therapy. Patients with
celiac disease should be followed up closely for dietary adherence, nutritional deficiencies,

and the development of possible comorbidities.

JAMA. 2017;318(7):647-656. doi:10.1001/jama.2017.9730

eliac disease is a chronic, small-intestinal immune-
mediated enteropathy initiated by exposure to dietary
gluten in genetically predisposed individuals and charac-
terized by specific autoantibodies against tissue transglutaminase
2 (anti-tTG2), endomysium, and/or deamidated gliadin peptide.'
Although up to 40% of the population carries the genotype HLA-DQ2
or HLA-DQ8, which is required for the development of celiac dis-
ease, only 2% to 3% of HLA-DQ2 or HLA-DQ8 carriers subsequently
develop celiac disease.? Celiac disease, once considered a rela-
tively rare gastrointestinal condition affecting almost exclusively
young white children, can develop at any age and can affect almost
any race. Celiac disease was first described by Samuel Gee in 1887.
Wheat was hypothesized as the possible offending agent by
William Dicke in 1941.
The epidemiology, clinical presentation, pathophysiology, and
management of the disease have changed since its initial descrip-
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tion. There is strong evidence that celiac disease is an autoimmune
disease triggered by the ingestion of gluten present in wheat, bar-
ley, and rye in genetically predisposed individuals. The prevalence
of celiac disease in the general population is 1%, with regional dif-
ferences (Table1).* Celiac disease can affect any human organ or tis-
sue (Table 1and Table 2).°

Nonceliac gluten sensitivity is a term used to describe individu-
als who have intestinal signs or symptoms, extraintestinal signs
or symptoms, or both, related to ingestion of gluten-containing
grains (Table 2), with improvement when these are removed from
a patient’s diet. The frequency of nonceliac gluten sensitivity
is unknown owing to the lack of validated biomarkers, but it is
thought to be more common than celiac disease. Wheat allergy, the
third gluten-related disorder, which will not be addressed in this
review, is defined as an adverse type-2 helper T-cell immunologic
reaction to wheat proteins and typically presents soon after wheat

JAMA  August 15,2017 Volume 318, Number 7
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