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INTRODUCTION

Abdominal pain or discomfort related with 
bowel alterations are typical symptoms of Ir-
ritable Bowel Syndrome (IBS), but many oth-
er diseases have similar clinical expression. 
Thus a circumstantial diagnosis of IBS can be 
made in the absence of any evidence of or-
ganic abnormalities, primarily celiac disease 
(CD), and other more subtle alterations that 
present with IBS-like symptoms, such as lac-
tase deficiency, small intestine bacterial over-
growth (SIBO), bile salt malabsorption and, 
more recently, non-celiac gluten sensitivity 
(NCGS), or GS. These conditions can be 
viewed as straddling the flimsy and uncer-
tain boundary between the intestinal organic 
diseases and functional disorders and scien-
tific evidence have been reported to consider 
each of them either a subgroup of IBS or, on 
the contrary, a separate entity from IBS.

DEFINITION OF GS

GS is a clinical entity leading to gastrointes-
tinal and/or extra-gastrointestinal symptoms 
that resolve once the gluten-containing food-
stuff is eliminated from the diet, and when 
CD and wheat allergy have been ruled out1-3.

PATHOGENESIS

Symptoms of CD, lactase deficiency, SIBO, 
and GS usually follow, or are exacerbated by, 
food ingestion, but the underlying mecha-
nisms are different. Whereas lactase deficien-
cy and SIBO are considered food intolerance 
due to excessive fermentation of non-digested 

food by intestinal microbiota4 expressing clin-
ically with gastrointestinal symptomatology, 
CD, and food sensitivities, such as GS, are 
considered immune-mediated reactions with 
gastrointestinal and extra-gastrointestinal 
clinical expression.

Gluten-containing grains such as wheat, bar-
ley, and rye, are fundamental foods world-
wide, yet their ingestion is not without ad-
verse effects in a large proportion of the 
human population, the best known being 
CD, wheat allergy, and GS. The oligosaccha-
ride contents of grains can also cause distur-
bances such as abdominal pain, bloating, and 
bowel alterations, in IBS patients due to a 
hypersensitive gut reaction triggered by gas 
and water distension of the bowel secondary 
to microbiota fermentation of carbohydrates5. 
It is thus possible that GS cannot be distin-
guished from IBS, as evidenced by two stud-
ies in which the reduction of carbohydrate, 
rather than gluten, containing foods im-
proved the symptoms attributed to GS6,7.

CD occurs when Gliadin, a protein constitu-
ent of gluten gets in contact with the intestinal 
epithelium in genetically human leukocyte 
antigen (HLA) genotypes DQ2 and DQ8 pre-
disposed people in the presence of a still un-
identified, most likely immunological or envi-
ronmental, factor. In these conditions, gliadin 
activates T-cells with the production of anti-
bodies against tissue transglutaminase-2 
(TG2), and an auto-immune cascade leading 
to epithelial inflammation, and loss of epithe-
lial barrier function. In wheat allergy gluten 
and non-gluten contained proteins trigger im-
mune cells to release immunoglobulin E, his-
tamine and other allergy-inducing mediators8.

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
  o

f 
th

e 
p

u
b

lis
h

er
. 

 ©
 P

er
m

an
ye

r 
20

18



182

NeuroGastroLatam Rev. 2017;1

In GS, differently, from CD, there is no muco-
sa inflammation and histologic alterations of 
the epithelium with the exception of the pos-
sible finding of scattered intraepithelial lym-
phocytes that matches a Marshall I defini-
tion9. In GS there is evidence that gliadin 
peptides, releasing zonulin, can increase gut 
permeability and thus activate an innate im-
mune response10,11 and the clinical features of 
NCGS. A  possible factor that contributes to 
NCGS may be amylase-trypsin inhibitors 
(AT), plant-derived proteins that inhibit en-
zymes of common parasites, and are present 
in the same grains that contain gliadin12. 
Some studies indicate that these proteins can 
induce innate immune responses activating 
the TLR4 complex13. It has been hypothesized 
that ATIs could be the inducers of innate im-
munity in patients with GS13. Following this 
consideration, the NCGS has been re-named 
non-celiac wheat sensitivity, despite ATIs are 
present also in rye and barley.

THE OVERLAPPING PATHOGENESIS 
AND COMORBIDITIES IN GS AND IBS

IBS and GS are difficult to differentiate one 
from the other as they share many common 
clinical and pathophysiologic features. Both 
conditions affect mainly young-middle aged 
women. Furthermore, two epidemiological 
studies report a 28–30% prevalence of GS in 
IBS patients14,15. Many reports emphasize the 
presence of extra-gastrointestinal symptoms 
to differentiate GS from IBS. But also IBS pa-
tients have many comorbidities, gastrointesti-
nal, and extra-gastrointestinal, with a variety 
of symptoms referred to many different dis-
tricts of the body with a high request of dif-
ferent medical specialist visits16. The presence 

of psychological and mood alterations have 
been reported in both IBS and GS. Several 
studies have reported some degree of abnor-
malities regarded as low-grade inflammation 
and/or abnormal immune function, with 
main emphasis on an increased innate immu-
nity response, and increased intestinal per-
meability17,18, conditions that have been also 
related to GS. Although genetic, environmen-
tal and psychosocial factors predispose to de-
velop IBS, not differently from GS, gluten-con-
taining food is a relevant and frequent factor 
for triggering the onset or exacerbating IBS-
like symptoms19. Furthermore, a symptomat-
ic improvement after exclusion of gluten from 
the diet is not guaranteed of GS diagnosis 
since gluten is contained in highly fermentable 
foods that also trigger symptoms of IBS. As 
said, two studies have reported clinical im-
provement after a low-fermentable oligosac-
charides, disaccharides, monosaccharides, 
and polyols (FODMAPs) diet in patients clin-
ically diagnosed as having GS6,7. A  dou-
ble-blind controlled clinical trial has shown 
that a diet with low contents of FODMAPs 
performs better than a combined low-FOD-
MAP and gluten-free diet to obtain clinical 
improvement in IBS patients20.

DIAGNOSIS

The diagnosis of GS should be considered in 
patients not affected by CD and wheat allergy 
and reporting worsening of intestinal, mainly 
IBS-like, and/or extra-intestinal, complaints 
after eating gluten-rich food. In the diagnostic 
work out, however, we should be aware that 
gluten and saccharides are present in the same 
food, and any exclusion of gluten from diet 
decreases the quantity of FODMAP ingestion.
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At medical history, GS patients refer gastro-
intestinal abdominal symptoms (Table  1) at 
all similar to functional intestinal disorders, 
often identical to IBS. These gastrointestinal 
symptoms can be accompanied by several 
other extra-gastrointestinal symptoms 
(Table 1) that, when present, largely contrib-
ute to enhance the severity of illness. Many 
patients had already experienced symptom 
resolution by avoiding gluten-containing 
foods and ever since have maintained a glu-
ten-free diet (GFD) without having being 
tested for CD. In these cases, the proper 
diagnostic investigation would require that 
patients resume a gluten-containing diet to 
be then properly investigated with an assess-
ment of antibodies against tissue TG. Alter-
natively, the genetic analysis of HLA can only 
offer the possibility to exclude with high 
probability CD only in DQ2 and DQ8 nega-
tive patients. In the patients who are still on 
gluten-containing diet, it is usually sufficient 
to assess the antibodies against tissue TG to 
diagnose or exclude CD.

The diagnostic algorithm of GS in patients 
(Fig. 1) on gluten-containing diet differs from 
those on gluten-free diet as agreed in the Saler-
no consensus21. In the former group, a full di-
agnostic evaluation includes the following two 
steps: (1) assessing the clinical response to the 
GFD, (2) measuring the effect of reintroducing 
gluten after a period of treatment with a GFD. 
During step (1), to establish the baseline symp-
toms, patients on their habitual gluten-con-
taining diet, will report on a standardized 
self-administered gastrointestinal symptom 
rating scale (GSRS) questionnaire22, revised 
with the addition of extra-intestinal symptoms 
of GS, for 3 consecutive weeks. The report of 
at least three GS symptoms with the severity 

of 3 out of 10 in the GSRS is considered to be 
clinically relevant to be compared with the fol-
lowing 6 weeks during which the patients will 
take a GFD.

Responders should have >30% reduction of 
one to three main symptoms or at least one 
symptom with no worsening of others for at 
least 50% of the observation time (usually at 
least 3 of 6 weekly evaluations). The diagnosis 
of GS is excluded in subjects failing to show 
symptomatic improvement after 6  weeks of 
GFD. Patients not responding to a GFD should 
be investigated for other possible causes of 
IBS-like symptoms, e.g.,  intolerance to FOD-
MAPs or SIBO.

On the other hand, a definitive diagnosis of 
GS cannot be made in responders to step (1) 
since the exclusion of gluten-containing food 
from the diet implies a sensible reduction of 
those fermentable foods that contain gluten, 
thus, a symptomatic improvement in IBS pa-
tients.

Step 2, based on a double-blind crossover con-
trolled challenge with gluten and placebo, is 
regarded as the best evidence to diagnose GS 
in responders to GFD in Step 1 and those pa-
tients already on a GFD not willing to reintro-
duce gluten for a Step 1 assessment. The chal-
lenge includes a 1-week gluten or placebo 
ingestion followed by a 1-week washout of 
strict GFD and by the crossover to the second 
1-week alternative substance. The modified 
GSRS questionnaire is self-administered and 
filled in at baseline, and daily during the first 
7-day challenge (or less if symptoms prevent 
completion of 7 days), the washout period, and 
the second 7-day challenge (or less if symptoms 
prevent completion of 7  days). During the 
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TAbLE 1. The clinical manifestations of NCGS

Frequency Intestinal Extra-intestinal

Very common Bloating
Abdominal pain

Lack of well-being
Tiredness

Common Diarrhea
Epigastric pain
Nausea
Aerophagia
GER
Aphthous stomatitis
Alternating bowel habits
Constipation

Headache
Anxiety
Foggy mind
Numbness
Joint/muscle pain
Skin rash dermatitis

Undetermined Hematochezia
Anal fissures

Weight loss
Anemia 
Loss of balance
Depression 
Rhinitis/asthma 
Weight increase 
Interstitial cystitis 
Ingrown hairs 
Oligo or polymenorrhea
Sensory symptoms 
Disturbed sleep pattern 
Hallucinations 
Mood swings
Autism 
Schizophrenia

NCGS: non-celiac gluten sensibility.

FIguRE 1. Diagnostic algorithm of gluten sensitivity in patients on gluten-free and gluten-rich habitual diets.
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challenge, the patient will identify and report 
one to three main symptoms. At least a varia-
tion of 30% between the gluten and the placebo 
challenge should be detected to discriminate a 
positive from a negative result. In those with 
negative results, a trial of low FODMAP diet 
for a 2-week time period can be helpful to iden-
tify the patients who benefit of a low fer-
mentable food regimen without the need of 
total gluten exclusion from the diet.

A less cumbersome diagnostic algorithm than 
the one proposed by the Salerno Consensus 
experts can be based on the assessment of FOD-
MAP role in triggering the IBS-like symptoms 
(Fig. 1). A dietary diary filled in for 1–2 weeks 
by patients on gluten-containing diet and by 
those patients not benefiting of a GFD would 
verify whether the symptoms are triggered by 
FODMAP containing foods. In this case, a clear-
cut symptom improvement during a trial with 
a low-FODMAP diet for a 2-week time period 
will confidently identify the IBS patients who 
benefit of a low fermentable food regimen with-
out the need of total gluten exclusion from the 
diet. For those patients not having benefit with 
the low-FODMAP diet, the double-blind cross-
over controlled challenge with gluten and pla-
cebo is then indicated.

About 50% of GS patients have IgG antibodies 
against native gliadin and this marker, al-
though not diagnostic, may support the diag-
nostic suspicion and can be monitored to ver-
ify its reduction during GFD22,23.

CONCLUSIONS

IBS and GS are still poorly understood condi-
tions that share many common features. Their 

pathogenesis is far from being clarified. Both 
conditions lack a diagnostic marker, and their 
similar clinical expression requires to submit 
patients to a complex diagnostic algorithm. 
IBS and GS may markedly impair the quality 
of life, but a circumstantial diagnosis and glu-
ten exclusion will benefit GS patients.
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