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Abstract: Leaky gut syndrome is a condition widely popularized in the
lay literature, although it is not currently accepted as a formal medical
diagnosis. Multiple gastrointestinal symptoms are ascribed to leaky gut
syndrome, including diarrhea, bloating, distension, abdominal pain, and
dyspeptic symptoms of early satiety, nausea, and postprandial fullness.
The etiology and pathophysiology of leaky gut syndrome are multifacto-
rial; a preceding gastrointestinal infection, inflammatory bowel disease,
and certain medications may be relevant factors in some patients. The
diagnosis of leaky gut syndrome is problematic. Although patients are
frequently informed that the diagnosis can be readily made using results
from blood work or stool studies, no validated test currently exists to
make this diagnosis. Patients report a variety of myths about the etiology,
diagnosis, and treatment of leaky gut syndrome, which can cause alarm
and can frequently lead to expensive, unnecessary tests and unproven,
sometimes dangerous treatments. This article reviews some of the most
common myths about leaky gut syndrome and provides data from the
scientific literature to correct these statements. Management strategies,

based on data, are provided when available.

Case Study

A 42-year-old woman was referred for a second opinion in gastroenter-
ology. She reported a 2-year history of lower abdominal pain and dis-
comfort, bloating, and distension, as well as loose, watery, urgent bowel
movements. Her symptoms began after an apparent episode of food
poisoning. Her spouse had similar symptoms but recovered completely.
Results of extensive laboratory tests, including a complete blood count,
metabolic profile, liver chemistries, thyroid tests, celiac serologies, and
C-reactive protein, were all normal on at least 2 separate occasions. Stool
studies, including fecal lactoferrin and ova and parasites, were normal
3 separate times. Owing to persistent symptoms, she underwent an
upper endoscopy and colonoscopy. Endoscopic findings and duodenal,
gastric, terminal ileum, and colon biopsies, including special staining for
mast cells, were all normal. Breath tests (lactulose, fructose, and then
lactose) were normal. Her weight has remained stable since the onset
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AMPs, antimicrobial peptides; IgA, immunoglobulin A; MLCK,
myosin light chain kinase; SCFAs, short-chain fatty acids; ZO1,
zonula occludens-1.

of symptoms. Empiric trials of various probiotics, loper-
amide, cholestyramine, smooth muscle antispasmodics,
eluxadoline, and a diet low in fermentable oligosaccha-
rides, disaccharides, monosaccharides, and polyols have
not been helpful. She recently saw a naturopathic doctor,
who made a diagnosis of leaky gut syndrome based on her
symptoms and a stool sample. The naturopathic doctor
recommended a low-histamine diet, 2 different antihista-
mines, and a panel of supplements. The patient, a former
dietitian, requested a second opinion.

Introduction

The discipline of gastroenterology is constantly evolving
as new information, technology, ideas, and hypotheses
come to light. This constant state of evolution leads
not just to new treatments but often to new diagnoses.
After rigorous testing using validated techniques, some
new diagnoses remain (eg, postinfectious irritable bowel
syndrome [IBS], central sensitization syndrome)."* Oth-
ers, however, fade away, destined for the medical history
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books (eg, mucous colitis, female hysteria).>* Leaky gut
syndrome is a recent diagnosis now popularized in the
lay literature. It has been associated with a myriad of
disorders (eg, Alzheimer disease, autism, dementia, dia-
betes, fibromyalgia),>® although scientific evidence using
validated techniques to support these claims in humans is
quite limited or nonexistent. The diagnosis of leaky gut
syndrome is frequently made based on symptoms alone.
In other cases, the diagnosis is made based on blood work
or stool studies. Some health care providers frequently
recommend courses of therapy without convincing or
supportive scientific data. These practices have caused
confusion for both patients and providers. Physicians who
routinely evaluate patients referred for presumed leaky
gut syndrome may hear a number of myths regarding this
nebulous diagnosis. The goal of this article is to highlight
some of the most common myths about leaky gut syn-
drome and provide scientific evidence from the recent
literature, when available, to either support or refute these
common views. Therapeutic options will also be discussed
using data from the scientific literature.

Myth: Leaky Gut Syndrome Is Common and
Causes Extraintestinal Symptoms

An extensive array of products marketed to consumers
suggests that leaky gut syndrome is common; however,
a lack of validated diagnostic methods for assessing
leaky gut syndrome prevents accurate measurement
of its true prevalence.” Despite lay literature claims of
gut permeability’s pathologic nature, it is important to
understand that all individuals are subject to a baseline
level of intestinal permeability, as normal intestinal
physiology involves selectively permeable tight junctions
that respond to a variety of biological factors (Figure 1).'
Empiric data support an association between impaired
intestinal barrier function and only a limited number of
conditions, including IBS, functional dyspepsia (FD),
inflammatory bowel disease (IBD), graft-versus-host
disease, type 1 diabetes, HIV/AIDS, and multiple organ
dysfunction syndrome.""® Minimal to no reliable evi-
dence exists to suggest that leaky gut syndrome maintains
a causative role in the pathogenesis of conditions that
are most commonly associated with it in lay discussion,
including fibromyalgia, chronic fatigue syndrome, aller-
L1 All clinical studies to
date examining these conditions in relation to leaky gut

gies, headache, and brain fog.

syndrome have solely provided correlative data without
examination of causation. Furthermore, as intestinal
permeability dynamically responds to diet, exercise, and
infection, it remains impossible to reliably attribute these
nonspecific symptomatologies to impaired intestinal

barrier function.?

Myth: Leaky Gut Syndrome Develops Owing
to Stress and Eating Gluten

Evidence suggests that a variety of factors may influence
intestinal permeability, including illness, antibiotic and
drug use, alcohol consumption, and physical activity."*!*
Many such factors have been proposed to cause leaky gut
syndrome, with stress and gluten consumption commonly
highlighted.?*® Despite the resulting plethora of lifestyle
and diet recommendations that abound on the Internet, a
closer examination of these claims alongside the existing
literature raises doubts about their validity. Concerning
stress, it is true that the gastrointestinal and nervous
systems are tightly intertwined, interacting via what is
often referred to as the gut-brain axis and, more recently,
the microbiota-gut-brain axis.?** Relatedly, prolonged
exposure to chronic stress has been linked to changes in
gastrointestinal function and various digestive disorders,
including IBS, gastroesophageal reflux disease, and FD.?!
Although several studies have demonstrated stress-induced
increases in intestinal permeability, the causal role of
stress in the development of leaky gut syndrome remains
unclear.”** Methodologically, the absence of reliable tools
for diagnosing and quantifying leaky gut syndrome limits
accurate research, and establishing causation would require
isolating stress from the myriad factors influencing gas-
trointestinal health. In addition to stress, dietary choices
are frequently implicated in the development of leaky gut
syndrome, with gluten often cited as a culprit in lay litera-
ture.”*¢ Confocal laser endomicroscopy has demonstrated
changes in intestinal permeability in some patients with
IBS, although recent data show that it may be less sen-
sitive than initially thought.?”%® Although evidence does
indicate that lifestyle and diet-related factors can increase
intestinal permeability, especially in genetically susceptible
individuals, the mere presence of increased intestinal per-
meability or altered barrier function has not been proven

3536 Likewise,

to directly cause symptoms in all patients.
research utilizing animal models has demonstrated that
isolated impairments in intestinal barrier function do not

definitively lead to the development of disease.!

Myth: Leaky Gut Syndrome Is Just a Break
in the Gut Lining

The gastrointestinal mucosal lining represents the largest
body surface area and therefore presents a unique oppor-
tunity for entry of pathogens into the body. Fortunately,
intestinal barrier function depends on a complex system of
integrated pathways, which, together, determine transport
across the intestinal epithelium; leaky gut syndrome is not
simply the result of a break in the epithelial monolayer.
Although there are multiple different pathways by which
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Cellvizio®

Figure 2. Representative confocal laser endomicroscopy
image of the ileum. The intestinal lumen and epithelial
lining are labeled. The red arrow indicates a break in the
epithelial wall with hyperdense areas along the epithelial
lining representing increased fluorescein uptake; leakage
of fluorescein into the intestinal lumen is also noted by
the red arrow.

components cross the intestinal epithelium, the paracel-
lular and transcellular routes are the most relevant to the
phenomenon of leaky gut syndrome.” The paracellular
transport pathway is the key means utilized by ions, water,
and larger hydrophilic compounds to cross between epi-
thelial cells (Figure 1). The paracellular route of transport
depends largely on the function of tight junctions, which
act to form a physical barrier that restricts diffusion across
the epithelium and selectively allows transport of certain
ion species. These tight junctions are constituted by trans-
membrane proteins, such as claudins and occludin, which
interact with zonula occludens scaffold proteins (Figure
1). By contrast, the transcellular route is used by sugars,
amino acids, and vitamins, as well as by larger proteins
and bacterial components, via endocytosis and exocytosis
of vesicles. Thus, increased intestinal transcellular perme-
ability has been implicated as an important pathway by
which bacteria, endotoxins, and lipopolysaccharide may
cross the intestinal epithelium.

Myth: Leaky Gut Syndrome Can Be
Confidently Diagnosed by Symptoms Alone

The validity of leaky gut syndrome can be challenged
by the long list of associated symptoms, most of which
overlap with a variety of other gastrointestinal and

nongastrointestinal conditions."”*' Reported symptoms
typically include bloating, abdominal pain, fatigue,
headache, and food sensitivities, among dozens of other
symptoms.”” Such symptoms are nonspecific in nature,
with 18% of the global population experiencing bloating
at least once per week and more than 70% of individu-
als with IBS reporting bloating as a component of their
symptom complex.?® Other prevalent symptoms such
as brain fog, fatigue, and headache are characterized by
vague and unclear etiologies. Additionally, although some
data exist to suggest an association between food allergies
and increased intestinal barrier permeability, adverse food
reactions (whether allergy or intolerance) are likely mul-
tifactorial; thus, their mere presence cannot definitively
implicate leaky gut syndrome.* Amid the complex patho-
physiology and nonspecific nature of most symptoms
associated with leaky gut syndrome, it is impossible to
discern this syndrome from others using symptoms alone.
Furthermore, despite long lists of symptoms associated
with leaky gut syndrome that are highlighted in the lay
literature, currently no evidence exists to suggest that
such symptoms are directly linked to increased intestinal
permeability or leaky gut syndrome.*

Myth: Leaky Gut Syndrome Can Be Readily
Diagnosed by Blood Work and Standard
Endoscopy

Although symptoms cannot be used to reliably assess
leaky gut syndrome, several methods exist for assessing
intestinal permeability, including measurement via frac-
tional urinary excretion of ingested saccharide probes,
in vitro evaluation utilizing intestinal tissue biopsies, and
in vivo techniques such as confocal laser endomicroscopy
(Figure 2) and endoscopic mucosal impedance.' %
Although available, the clinical utility of using orally
ingested saccharide probes and in vitro techniques is lim-
ited partly owing to unknown normal values for compar-
ison, lack of standardized protocols, and limited attempts
at validation.”” Further highlighting the controversy in
this area is the fact that, although the lactulose:mannitol
ratio is used as a gold standard to identify abnormalities
in intestinal permeability, it may not be as accurate as
previously thought owing to low absorption in the colon.
Future studies using the lactulose:mannitol test should
include an additional form of analysis such as confocal
laser endomicroscopy or analysis of transepithelial resis-
tance in ex vivo samples. Regarding endoscopic methods,
prior proof-of-concept studies demonstrating their util-
ity in the evaluation of IBD and disorders of gut-brain
interaction support the need for further investigation into
their ability to diagnose leaky gut syndrome and other
permeability-related conditions.”* As noted previously,
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confocal laser endomicroscopy may provide valuable
information on intestinal permeability, although it may
not be as sensitive as once thought for the evaluation of
food sensitivities.” For now, no validated tool exists to
accurately diagnose leaky gut syndrome.*

Nevertheless, in recent years, direct-to-consumer
blood panels for the diagnosis of leaky gut syndrome
have been marketed, with an emphasis on measuring
zonulin levels, as well as antibodies to zonulin, actin, and
lipopolysaccharides. Although commercial zonulin assays
have been used to assess intestinal permeability in a vari-
ety of gastrointestinal conditions, evidence suggests that
the assays are methodologically flawed, and results do not
correlate with disease states.*' The utility of measuring
zonulin in over-the-counter kits is thus suspect. Other
plasma biomarkers measuring bacterial translocation,
such as lipopolysaccharide-binding protein, may correlate
more reliably with intestinal permeability.* Currently, no
blood test to diagnose leaky gut syndrome exists, and fur-
ther investigation is needed to identify valid, reliable, and
clinically useful serum biomarkers of impaired intestinal
barrier function.

Myth: Leaky Gut Syndrome Can Be
Diagnosed by Stool Studies

In addition to blood testing, stool testing for leaky gut
syndrome has been marketed to consumers by a muldi-
tude of alternative medicine and wellness companies.
Readily accessible for purchase online, these tests allegedly
measure a number of fecal biomarkers related to intestinal
permeability, including zonulin levels, secretory immu-
noglobulin A, bacteria imbalances, Candida, and mold.
Despite their availability, such tests are unregulated, and
minimal evidence exists to support their use in the clinical
setting. Furthermore, as the causal relationship between
intestinal permeability and symptomatology is ill-defined,
the clinical utility of stool testing in the context of leaky
gut syndrome remains questionable.”® Even if testing were
to reliably measure intestinal permeability, results would
be of unclear significance, as no standard of care currently
exists for treating and managing leaky gut syndrome.
Although a number of additional potential biomarkers
have been proposed in the literature, including both fecal
calprotectin and fecal albumin, further investigation is
needed to determine whether such forms of evaluation
reliably measure intestinal permeability and can provide
diagnostic value.”® Importantly, many of the same bio-
markers are currently used to evaluate gastrointestinal dis-
ease activity, such as fecal calprotectin for the assessment
of IBD.> Although this overlap may challenge the utility
of fecal biomarkers for discerning nonspecific leaky gut
symptoms from other conditions, it may also support an

association between impaired intestinal barrier function
and gastrointestinal disease.

Myth: Leaky Gut Syndrome Can Be Cured
by Diet and Probiotics

Diet would seem a logical target for the treatment of
intestinal permeability given the inherent direct interac-
tion between food, the gut epithelial lining, and potential
changes in the integrity of the intestinal epithelial bar-
rier. In addition to gluten (addressed previously), other
dietary factors such as ethanol, bile acids, and emulsifiers
have been shown to increase intestinal permeability via a
number of different mechanisms in animal and/or human
studies.”® Similarly, a number of dietary factors, including
fiber, vitamins, and minerals (to be discussed in the fol-
lowing section), have been demonstrated to reduce intes-
tinal permeability. However, it should be emphasized that
the aforementioned dietary factors have not been studied
specifically for the treatment of a pathologic disorder
associated with leaky gut syndrome, and thus a direct link
between diet and treatment of leaky gut syndrome has not
been established.

That being said, fiber warrants attention as a poten-
tially relevant dietary intervention to improve intestinal
permeability. In addition to helping to maintain a healthy
intestinal surface mucous membrane, dietary fiber also
contains microbiota-accessible carbohydrates (MACs),
which have been shown to enhance expression of tight
junction proteins; furthermore, evidence suggests that
short-chain fatty acids, a fermentation product of MACs,
may improve intestinal barrier function by affecting
T-cell-mediated neuroimmune functions within the
gut 355
fiber as a treatment for leaky gut syndrome.

However, again, no study to date has assessed

Similarly, although a vast array of probiotic strains
exists, none have been studied thus far to specifically
treat a pathologic condition associated with leaky gut
syndrome. It is worth noting, however, that in a ran-
domized, placebo-controlled trial in obese adults, 2 dif-
ferent strains of Bifidobacterium probiotics were found to
improve markers of intestinal permeability (measured via
sucralose:lactulose ratios following aspirin excretion).’®
In addition, in a mouse model of colitis, treatment with
VSL#3 was found to reduce intestinal epithelial perme-
ability (measured in vivo), as well as prevent decreased
expression of tight junction proteins.”

Myth: Nutritional Supplements Can Cure
Leaky Gut Syndrome

A number of vitamins and minerals have also been stud-
ied in the context of intestinal permeability, including
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Table. Therapeutic Interventions Evaluated in Humans for Leaky Gut Syndrome and/or Disordered Intestinal Permeability
I Y ) )

Intervention Population studied Dose and frequency Results/comments

Probiotics Obese adults® Bifidobacterium adolescentis Significant reduction in sucralose:lactulose ratio
(1 x 10° CFU/daily); following aspirin excretion
Bifidobacterium lactis (1 x 10°
CFU/daily)

Vitamin D Crohn’s disease®! Vitamin D3 2000 TU/daily No difference in lactulose:mannitol ratio at 3
months in treatment group vs significant increase in
lactulose:mannitol ratio in placebo group

Zinc Healthy volunteers® Zinc carnosine 37.5 mg twice No difference in lactulose:rhamnose ratio after 5

daily days of exposure to indomethacin 50 mg three times
daily in treatment group vs significant increase in
lactulose:rhamnose ratio in placebo group

Glutamine Crohn’s disease®; 0.5 mg/kg ideal body weight/ No difference in lactulose:mannitol ratio compared

postinfectious IBS-D day; 5 g three times daily with control (whey protein).*® Significant
improvement in lactulose:mannitol ratio compared
with placebo®

CL-C2 Healthy male volunteers”” | 24 pg/day for 28 days Lactulose:mannitol ratio significantly lower in the

agonists (lubiprostone) lubiprostone group than in the untreated group
after 28 days of treatment. Blood endotoxin activity
exhibited almost no change over time in the
lubiprostone and untreated groups

Larazotide Celiac disease” 1, 4, or 8 mg three times daily | No difference in lactulose:mannitol ratio compared
with placebo

Prednisone Crohn’s disease® 40 mg/day for 3 weeks, tapered | Lactulose:mannitol ratio was significantly decreased

completely over the following | after treatment with prednisone
7 weeks

Infliximab Crohn’s disease® 5 mg/kg body weight for 7 days | Significant decrease in lactulose:mannitol ratio

following treatment with infliximab

CFU, cul()ny—ﬂ)rming unit; CL-C2, type-2 chloride channels; IBS-D, irritable bowel syndrome with diarrhea; IU, international units.

vitamins A and D, zinc, and glutamine (Table).” In
experimental murine models of colitis, administration
of vitamin D has been associated with improvement in
intestinal barrier function via enhanced expression of
zonula occludens, occludin, and claudin, whereas vita-
min D receptor—deficient mice have been shown to be
more susceptible to colitis and increased intestinal per-
meability.®® Additionally, in a randomized, double-blind,
placebo-controlled study of patients with Crohn’s disease
(n=27), treatment with 2000 international units of vita-
min D per day for 3 months maintained intestinal per-
meability (as measured by the lactulose:mannitol urinary
excretion test), compared with placebo, which resulted in
increased intestinal permeability at 3 months.®' Similarly,
in a randomized crossover study of 10 healthy volunteers,
the coadministration of zinc carnosine with indometha-
cin appeared to prevent changes in intestinal permeability

as measured by a lactulose:rhamnose urinary excretion
test, compared with a significant increase in intestinal per-
meability that occurred when study participants received
placebo with indomethacin.®

At present, the nutritional supplement with perhaps
the most, albeit limited, data for treating intestinal per-
meability in the context of human disease is glutamine. In
a randomized controlled trial of 28 patients with Crohn’s
disease, glutamine significantly improved intestinal per-
meability, as measured by the lactulose:mannitol urinary
excretion test, although improvement was similar in the
control group that received whey protein.”* Moreover,
in a randomized controlled trial of 106 patients with
postinfectious IBS with diarrhea (IBS-D), treatment with
glutamine significantly reduced intestinal permeability
(as measured by the lactulose:mannitol urinary excretion
test), as well as symptoms, bowel movement frequency,
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and consistency compared with placebo.” Therefore,
although several nutritional supplements have been sug-
gested to improve intestinal permeability, only glutamine
has been shown to improve leaky gut syndrome in the
context of IBD and IBS. More data are needed before
any nutritional supplements, including glutamine, can be
recommended in clinical practice.

Myth: Medications Cannot Change
Intestinal Permeability

Several medications can alter intestinal permeability,
although none have been evaluated in prospective studies
of patients diagnosed with leaky gut syndrome. It is worth
highlighting that medications may potentially alter intes-
tinal permeability as a direct effect (as discussed later),
or indirectly via reducing generalized inflammation,
which would then improve barrier function. Prednisone
is a good example of the latter (Table 1). Lubiprostone,
a prostaglandin E1 analog, binds to type-2 chloride
channel receptors.® It is approved by the US Food and
Drug Administration for the treatment of IBS with con-
% In a prospective study of 28 healthy
male volunteers treated with an anti-inflammatory agent
(diclofenac), lubiprostone (24 pg daily) improved the
lactulose:mannitol ratio compared with no therapy.®” The

stipation in women.

authors interpreted these results as indirect evidence of an
improvement in intestinal permeability, although no pla-
cebo or comparator was provided. Larazotide, an 8—amino
acid peptide, acts as a zonulin antagonist.®® It improves
intestinal permeability in animal models and has been
evaluated in clinical trials for the treatment of celiac dis-
ease.””’ Three celiac disease clinical trials incorporated a
lactulose-mannitol test, although a meta-analysis did not
reveal any significant differences in the lactulose:mannitol
ratio in patients treated with larazotide compared with
those treated with placebo.” Peripheral acting p-opioid
receptor antagonists (PAMORAEs) are used to treat opi-
oid-induced constipation.”” Morphine and other opioids
may compromise intestinal barrier function, leading to
localized immunosuppression and bacterial transloca-
tion.”>”> By acting on the p-opioid receptor, PAMORAs
improve survival in patients with advanced cancer on
opioids, possibly by improving intestinal permeability.”®

Myth: Once Leaky Gut Syndrome Develops,
It Will Never Go Away

The natural history of any medical condition can be
defined as the progression of that disorder in an individ-
ual, over time, without any type of therapeutic interven-
tion. Understanding the natural history of a condition is
important to help properly inform patients about whether

diagnostic tests are necessary and discuss potential ther-
apeutic options, if necessary. Properly characterizing the
natural history of leaky gut syndrome would thus entail
accurately diagnosing a large group of patients and then
following that cohort prospectively over a long period to
assess outcomes. However, no study has been performed
to properly evaluate changes in symptoms and under-
lying pathophysiology over time; thus, the true natural
history of leaky gut syndrome is unknown. Some insight
into the natural history may be gleaned from studies
of postinfectious IBS, which can involve alterations in
the intestinal barrier of some, but not all, patients.””””
Opverall, the prognosis is favorable, with at least 50% of
patients reporting resolution of symptoms 5 years after
onset. In general, it appears that postinfectious IBS
that develops after a viral illness improves more quickly
than postinfectious IBS that develops after a bacterial
infection.” At present, for patients with concerns about
leaky gut syndrome, the best approach is to educate them
about the true possibility of this condition, inform them
of more likely diagnoses, reassure them that the natural
history is most likely benign, and focus treatment on the
predominant symptom.

Case Resolution

The patient was diagnosed with IBS-D based on the
chronicity of symptoms, the absence of warning signs on
history and physical examination, normal laboratory and
stool studies, and the Rome IV criteria.*® The patient was
asked to reduce her fiber intake to less than 12 g per day,
as fiber accelerates gastrointestinal transit and worsens
bloating, and was started on low-dose amitriptyline each
evening (10 mg).% She reported a 40% improvement in
global IBS symptoms on a phone call follow-up 2 weeks
later, although she still had persistent symptoms of fecal
urgency and loose stools. The provider suggested an
increase in the dose of amitriptyline each night (25 mg
followed 2 weeks later by an increase to 50 mg) and also
initiated a trial of low-dose alosetron, a 5-HT; antagonist,
each morning (0.5 mg). On a follow-up phone call 2
weeks later, she noted further improvement in her IBS
symptoms, including urgency and diarrhea. The dose of
alosetron was increased to 1 mg each morning, and over
the next month, while remaining on a low-fiber diet and
amitriptyline each night (50 mg), the patient reported
that her IBS symptoms had essentially resolved. Although
no side effects were reported in this patient, alosetron has
the potential to cause significant constipation in some
patients and has been associated (rarely) with ischemic
colitis. Introduction of the lower dose of alosetron to the
market has helped improve the side-effect profile of the

medication.®!
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Conclusion

Leaky gut syndrome is a condition fraught with myths
and misunderstandings. It cannot be accurately diagnosed
by symptoms, blood work, or stool studies. Although the
term leaky gut syndrome implies changes in intestinal
permeability, it is the rare patient who undergoes objec-
tive testing to identify changes in intestinal permeability.
Thus, the term leaky gut syndrome should not be used
by clinicians unless objective testing is performed to doc-
ument changes in intestinal permeability. Importantly,
changes in intestinal permeability are not always dele-
terious, and the relationship with symptoms is unclear.
Changes in intestinal permeability have been identified
in some patients with IBS and FD, although large, pro-
spective studies documenting these changes have not
been performed in patients appropriately diagnosed using
standardized criteria.* In summary, this is an intriguing
area of research with more fallacies than facts. The issues
posed in this article should drive researchers and clinicians
to better elucidate this poorly described condition.
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