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Abstract
Non celiac gluten sensitivity (NCGS) is a syndrome 
characterized by a cohort of symptoms related to the 
ingestion of gluten-containing food in subjects who are 
not affected by celiac disease (CD) or wheat allergy. The 
possibility of systemic manifestations in this condition 
has been suggested by some reports. In most cases 
they are characterized by vague symptoms such as 
‘foggy mind’, headache, fatigue, joint and muscle pain, 
leg or arm numbness even if more specific complaints 
have been described. NCGS has an immune-related 
background. Indeed there is a strong evidence that 
a selective activation of innate immunity may be the 
trigger for NCGS inflammatory response. The most 
commonly autoimmune disorders associated to NCGS are 
Hashimoto thyroiditis, dermatitis herpetiformis, psoriasis 
and rheumatologic diseases. The predominance of 
Hashimoto thyroiditis represents an interesting finding, 
since it has been indirectly confirmed by an Italian 
study, showing that autoimmune thyroid disease is a 
risk factor for the evolution towards NCGS in a group 
of patients with minimal duodenal inflammation. On 
these bases, an autoimmune stigma in NCGS is strongly 
supported; it could be a characteristic feature that could 
help the diagnosis and be simultaneously managed. A 
possible neurological involvement has been underlined 
by NCGS association with gluten ataxia, gluten 
neuropathy and gluten encephalopathy. NCGS patients 
may show even psychiatric diseases such as depression, 
anxiety and psychosis. Finally, a link with functional 
disorders (irritable bowel syndrome and fibromyalgia) 
is a topic under discussion. In conclusion, the novelty 
of this matter has generated an expansion of literature 
data with the unavoidable consequence that some 
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reports are often based on low levels of evidence. 
Therefore, only studies performed on large samples 
with the inclusion of control groups will be able to 
clearly establish whether the large information from the 
literature regarding extra-intestinal NCGS manifestations 
could be supported by evidence-based agreements.
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Core tip: Non celiac gluten sensitivity is an expanding 
field of investigation within gluten-related disorders. 
Similarly to celiac disease, it shows a systemic involve
ment, therefore several extra-intestinal manifestations 
have been hypothesized and investigated in many 
studies. They may involve many districts and have 
neurological/psychiatric, dermatological, rheumatologic 
and nutritional implications. Moreover, the possibility of 
association with other autoimmune diseases should not 
be underestimated. However, the large data amount 
from the literature often requires to be supported by 
evidence-based agreements.

Losurdo G, Principi M, Iannone A, Amoruso A, Ierardi E, Di Leo 
A, Barone M. Extra-intestinal manifestations of non-celiac gluten 
sensitivity: An expanding paradigm. World J Gastroenterol 2018; 
24(14): 1521-1530  Available from: URL: http://www.wjgnet.
com/1007-9327/full/v24/i14/1521.htm  DOI: http://dx.doi.
org/10.3748/wjg.v24.i14.1521

INTRODUCTION
Non celiac gluten sensitivity (NCGS) is a syndrome 
characterized by a set of symptoms related to the 
ingestion of gluten-containing food in subjects who are 
not affected by celiac disease (CD) or wheat allergy[1]. 
Despite it has been included in the spectrum of gluten 
related disorders, it shows a peculiar picture with 
some elements resembling CD, i.e., immunological 
involvement and response to gluten free diet, and some 
features close to irritable bowel syndrome[2]. 

In detail, NCGS is distinguished by symptoms 
that typically take place soon after gluten ingestion, 
withdraw with gluten exclusion, and relapse following 
gluten challenge within hours or days. The “classical” 
clinical picture of NCGS is a combination of irritable 
bowel syndrome-like manifestations, such as abdominal 
pain, bloating, diarrhea or alterations in bowel habit 
with alternation of constipation and loose stools.

However, the possibility of systemic manifestations in 
this condition has been suggested by some reports. In 
most cases they are characterized by vague symptoms 
such as ‘foggy mind’, headache, fatigue, joint and 

muscle pain, leg or arm numbness even if more specific 
complaints have been described, such as dermatitis, 
(eczema or skin rash), depression, neurological 
symptoms and anemia[3-8]. Moreover, the possibility of 
association with other autoimmune diseases has been 
hypothesized. Indeed, similarly to CD, NCGS can be 
considered as an immune system-related disease and 
this aspect should be of relevance. 

In conclusion, the spectrum of NCGS extra-intestinal 
manifestations is constantly expanding with new 
reports. Therefore, we aimed to summarize the main 
extra-intestinal manifestations of NCGS in a narrative 
review. In particular, in this review we focused on the 
associations supported by an evidence-based link 
more than single case reports, where it is difficult 
to differentiate a casual association from a real 
relationship. For this reason we searched in PubMed 
database in February 2018 using the following terms: 
gluten sensitivity, extra-intestinal, autoimmune, thyroid, 
neurology, psychiatry, rheumatology, skin, dermatology, 
nutrition, irritable bowel syndrome and fibromyalgia. 
In this way, 880 articles were found, and, as reported 
in the flow chart in Figure 1, we selected 86 studies 
for this review. Other studies which were not focused 
on NCGS or reporting an unclear definition of NCGS, 
or in which results about extra-intestinal manifestation 
were not listed have been excluded. Additionally, we 
graded the level of evidence on the association between 
NCGS and systemic manifestations using the Oxford 
consensus[9].

ASSOCIATION WITH AUTOIMMUNE 
DISEASES
On the base of convincing evidence, NCGS has an 
immune-related background. Indeed it has been de
monstrated that a selective activation of innate immunity 
may be the trigger for NCGS inflammatory response[10,11]. 
It is unclear whether gliadin is the real responsible 
for the autoimmune event onset, since some other 
components of wheat, such as amylase-trypsin inhibitors 
or fermentable oligo-di-mono-saccharides and polyols 
(FODMAPs) have been invoked[12-14]. For this reason 
some Authors consider the term “non celiac wheat 
sensitivity” more appropriate than the current one[15].

CD, which is the most common and studied gluten-
related disorder, is often associated to several other 
autoimmune diseases, such as type 1 diabetes, 
autoimmune thyroiditis or dermatitis herpetiformis[16]. 
For this reason it is conceivable that also patients with 
NCGS could show autoimmune disorders. In a cohort of 
131 NCGS patients[17], the prevalence of autoimmune 
disease (29%) was found to be higher than in control 
group (4%, p < 0.001). Moreover, anti-nucleus antibody 
(ANA) positivity, a well-known marker of autoimmune 
setting, was present in the 46% of NCGS subjects, 
compared to the 2% of controls, and ANA positivity 
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correlated with DQ2/8 haplotypes. In detail, the most 
frequently reported NCGS-associated autoimmune 
disorder was Hashimoto thyroiditis (29 patients). Other 
diseases were psoriasis (4 cases), type 1 diabetes (4 
cases), mixed connective tissue disease (1 case) and 
ankylosing spondylitis (1 case). The predominance 
of autoimmune thyroiditis represents an interesting 
finding, since it was indirectly confirmed by an Italian 
experience[18], showing that autoimmune thyroiditis is a 
risk factor for the evolution towards NCGS in a group of 
patients with minimal duodenal inflammation[19].

On these bases, an autoimmune stigma in NCGS is 
strongly supported; it could be a characteristic feature 
that could help the diagnosis and be simultaneously 
managed.

NEUROLOGIC AND PSYCHIATRIC 
MANIFESTATIONS
Recently, many studies explored the bond between 
the ingestion of gluten-containing food and the onset 
of neurologic and psychiatric disorders or symptoms 
such as ataxia, peripheral neuropathy, schizophrenia, 
autism, depression, anxiety, and hallucinations[20].

In patients with CD, a neurological involvement 
could be the only clinical manifestation of the disease. 
The production of autoantibodies directed against 
the tissue transglutaminase isoform 6 (expressed 
selectively in brain tissue) has been found in up to 
the 85% of these patients[21,22]. Anti-gliadin antibodies 
(AGA) frequently occur in such cases[21,22]. It is unclear 
whether the production of these antibodies takes place 
in the brain or in the gut mucosa, but these antibodies 
are considered to be the etiologic agent of neurological 
manifestations of CD. Finally, an inflammatory infiltrate 
of T lymphocytes resembling IELs in the white matter 
or in perivascular cuff of nerves is an important finding 
suggesting a specific pathogenetic mechanism of 
gluten-induced neuropathies[23].

Three main diseases have been described in the 
spectrum of gluten-related neurologic manifestations: 
gluten ataxia, gluten neuropathy and gluten encep
halopathy[23].

Gluten ataxia has the strongest relationship with 
gluten-related disorders. It encompasses about the 20% 
of all causes of ataxia. This is mainly characterized by 
pure cerebellar ataxia and, rarely, by ataxia combined 
with myoclonus, palatal tremor, opsoclonus, or chorea. 
Gaze-evoked nystagmus and other ocular marks of 
cerebellar dysfunction are observed in about the 80%. 
All subjects show gait ataxia and most of them have 
limb ataxia[24]. A frequent finding at magnetic resonance 
imaging is cerebellar atrophy, secondary to necrosis of 
Purkinje cells[25]. Less than 10% of patients with gluten 
ataxia complain of gastrointestinal symptoms. A gluten 
free diet is able to reverse symptoms, however an early 
diagnosis significantly improves the prognosis, since 
gluten free diet may stop the loss of Purkinje cells. 
Therefore, a late diagnosis may be associated with an 
irreversible damage[26].

Gluten neuropathy is a form of peripheral neuronal 
damage, in which there is a serological evidence of 
CD positivity in the absence of alternative aetiologies. 
The most common type is a symmetrical sensorimotor 
axonal peripheral neuropathy, but other types have 
also been described (asymmetrical neuropathy, pure 
motor neuropathy or autonomic neuropathy)[27]. Gluten 
neuropathy occurs in the sixth decade and slowly 
progresses with a 9 year mean latency time between 
the diagnosis of neuropathy and that of CD. A third 
of patients shows duodenal inflammation on biopsy, 
however the presence or absence of enteropathy 
does not influence the effect of a gluten-free diet[28]. 
The most common histopathological feature of gluten 
neuropathy is lymphocyte infiltration of peri-neural 
vessels[29].

Gluten encephalopathy is a central nervous system 
disease characterized by focal abnormalities of the 
white matter (usually area of low perfusion) in presence 
of AGA or anti-transglutaminase 2 antibodies[30]. The 
most common symptom is migraine. It has been 
demonstrated that a gluten free diet improves the 
headaches and stops the progression of cerebral 
alterations detected at magnetic resonance imaging[31].

Some reports about the direct relationship bet
ween the above cited diseases and NCGS have been 
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Articles selected after PubMed search 
from inception to February 2018 

n  = 880

Included studies 
n  = 86

Excluded studies
   Unclear definition of gluten sensitivity
   Papers not focused on gluten sensitivity
   No data about extraintestinal manifestations
                         n = 794

Figure 1  Flowchart summarizing the process of study selection.
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and disappeared within one week of gluten free diet.
Finally, the relationship between autism and gluten 

is an hot topic. It has been shown that children with 
autism have more frequently IgG-AGA positivity than 
healthy children (24% vs 7%)[43], but currently there 
are no studies in which a solid diagnosis of NCGS 
has been achieved in autistic subjects. A gluten free 
diet is often proposed to these children in an empiric 
setting, since it has been demonstrated that it improves 
behavioral scores[44,45]. However, at present there are no 
evidence-based reasons to look for gluten sensitivity in 
autism and to advise an exclusion diet[46].

SKIN MANIFESTATIONS
The association between CD and skin diseases, in 
particular dermatitis herpetiformis, is well known[47]. 
Similarly to CD, the possibility of a skin involvement 
in the 18% of NCGS has been reported[4]. In the 
published case series[3-8], undefined dermatitis, rash and 
eczema were the most common skin manifestations 
in NCGS. The possibility of an association with skin 
autoimmune diseases such as psoriasis has been above 
mentioned[17]. A case report has shown that even 
dermatitis herpetiformis may occur[48].

Some reports have been mainly focused on the 
characteristics of skin lesions in NCGS from a derma
tological point of view. In a series of 17 NCGS patients 
with skin lesions, the most common ones were 
very similar to dermatitis herpetiformis or subacute 
eczema (erythematous, excoriated papular-vesicular 
and extremely itchy)[49]. Some patients had also 
hyperkeratotic scaly lesions resembling psoriasis. 
The most common skin location was the extensor 
surfaces of upper limbs, in the 94%, alike dermatitis 
herpetiformis. The histological analysis showed 
complement C3 deposits at dermoepidermal junction 
in the 82%. Finally, in all patients a gluten free diet was 
able to lead to lesions disappearance within one month, 
much faster than in dermatitis herpetiformis. 

Some Authors have claimed that an allergic sen
sitivity to food allergens other than gluten could 
underlie NCGS[50]. Indeed, an Italian study found that 
the 10% of NCGS patients suffered from nickel allergy 
with contact dermatitis and this prevalence was higher 
than in control group (5%, p = 0.04). However, NCGS 
subjects referred onset of dermatitis after wheat 
ingestion[51].

RHEUMATOLOGIC MANIFESTATIONS
As we already mentioned, NCGS shows the tendency to 
cluster autoimmune diseases. Some reports about its 
coexistence with rheumatologic diseases are available. 
The first evidence demonstrated that in a group of 
30 subjects with ankylosing spondylitis, 11 had AGA 
positivity, while no patient in a control group exhibited 
this finding[52]. Isasi et al[53] reported 4 cases of axial 
spondyloarthritis (2 ankylosing spondylitis and 1 

published in the last years. Hadjivassiliou et al[32] 
have retrospectively evaluated 562 patients with 
gluten-related disorders (228 CD and 334 NCGS) and 
concomitant neurological involvement. In NCGS the 
most frequent disorder was peripheral neuropathy 
(54%) followed by ataxia (46%) and encephalopathy, 
while in CD, ataxia was the most frequent one (41%). 
In all cases a deep linkage with AGA positivity was 
recorded. Additionally, the severity of ataxia was similar 
in both conditions (CD and NCGS), while patients 
with CD exhibited more frequently severe forms of 
neuropathy. Rodrigo et al[33] found, in a cohort of 31 
subjects with gluten ataxia, AGA positivity rate of 
100%; this value was more similar to NCGS (89%) than 
CD (48%) and was associated to Marsh 1 duodenal 
histological picture. On the bases of such results, they 
concluded that gluten ataxia shows a strict affinity to 
NCGS more than CD.

Headache is a very frequent finding in NCGS. 
However, no study has so far analyzed in depth the 
nature of this association. The available data relies 
mainly on observational studies aiming to elucidate the 
prevalence of this condition, which ranges around the 
25%[3-8,34,35]. However, the lack of case-control studies 
is a serious limitation to ascertain the reliability of the 
association. Moreover there are no studies investigating 
possible pathogenetic mechanisms.

The association with other neurologic diseases 
such as epilepsy[36], miopathy[37] and demyelinating 
disease[38], is anecdotal or based on a non conventional 
diagnosis of NCGS, therefore it is not possible to draw 
solid conclusions.

Among the psychiatric diseases, depression and 
anxiety have been hypothesized as systemic mani
festations of NCGS. In an Australian study[39], a group of 
patients with established diagnosis of NCGS underwent 
a double blind crossover study with a placebo versus 
oral gluten supplementation after a gluten free diet. 
Results showed that gluten induced depression scale 
worsening when compared to placebo, while other 
symptoms (anxiety, curiosity and anger) were not 
influenced by the diet. However, the mechanism by 
which gluten may induce these changes is not yet clear. 
Depression is indeed a frequent finding in Western 
society, and it could be a distinctive mood tract of 
personality rather than an extra-intestinal manifestation 
of NCGS. However, in another study NCGS patients 
did not exhibit a tendency for general somatization. 
Additionally, personality and quality of life did not differ 
between NCGS and CD patients and were mostly similar 
to healthy controls[40].

Some authors have invoked a role of gluten for 
some psychiatric diseases like schizophrenia or bipolar 
disorder[41], but there are no studies exploring these 
entities in NCGS. On the other hand, some cases of 
“gluten psychosis” in patients with NCGS have been 
described[42]. In these patients, hallucinations, crying 
spells, relevant confusion, ataxia, severe anxiety and 
paranoid delirium occurred shortly after gluten ingestion 
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psoriatic spondyloarthritis) with a microscopic enteritis 
picture at duodenal biopsy. They all underwent a gluten 
free diet, and in all cases an improvement or remission 
of back pain was reported, with a recrudescence after 
wheat challenge. The same result was recorded in 
another group of patients with systemic sclerosis, 
Raynaud’s phenomenon, symmetric polyarthritis and 
Sjogren’s syndrome[53].

However, despite such reports, the evidence for 
NCGS/rheumatologic association is weak, since case 
reports represent only a low level of evidence and case-
control studies are necessary.

FIBROMYALGIA AND OTHER 
FUNCTIONAL DISORDERS
Fibromyalgia is a disease characterized by widespread 
pain, often accompanied by fatigue, memory problems, 
sleep disturbances, depression or irritable bowel 
syndrome[54]. In many case series, several NCGS 
patients complain of chronic muscle or joint pain, leg 
numbness, fatigue and headache[3-8], therefore it is 
possible that an underlying undiagnosed fibromyalgia 
could be present. Indeed, starting from some case 
reports demonstrating this association[55], further 
studies have analyzed in depth this relationship. 
In a Spanish series[56] of 246 fibromyalgia patients 
undergoing gluten free diet, 90 showed clinical 
symptom improvement. Additionally, Authors described 
the features of 20 out of such 90 patients. They had a 
mean duration of fibromyalgia of 12 years, and 17 had 
also gastrointestinal symptoms. Eighteen had a DQ2/8 
haplotype and all showed an increase in duodenal 
IELs. After a mean gluten free diet period of 16.4 mo, 
15 of them (75%) experienced a full remission of pain 
and in 8 of them gluten challenge led to symptom 
re-appearance. In another trial, gluten free diet was 
able to induce a decrease in some scales evaluating 
fibromyalgia symptoms[57]. On these bases, it is possible 
to hypothesize that the link between these two disorders 
is quite strong, but the role of microscopic enteritis in 
this setting should be tested in other controlled trials.

Fibromyalgia is frequently recognized as a functional 
disease. In this regard, NCGS has a tight bond with 

irritable bowel syndrome (IBS)[58]. Many patients 
with IBS often identify some foods that they believe 
to be more offending, and wheat is often invoked. 
Furthermore, a certain symptom overlap between NCGS 
and IBS-type symptoms exists[4,59]. For this reason, 
many patients tend to exclude gluten from their diet 
on their own, without medical advice, as summarized 
in Table 1[7,8,59-65]. The basic difference between the 
two conditions is that patients with NCGS assert that 
symptoms take place when they eat wheat so that they 
believe to have identified gluten as the culprit. Some 
experimental investigations have shown that gliadin 
can alter the integrity of the small intestinal mucosa, as 
shown by the appearance of epithelial leaks/gaps and 
widened inter-villous spaces detected by using confocal 
laser endomicroscopy[66]. Based on these assumptions, 
some clinical trials have demonstrated that a gluten 
free diet may lead to improvement of gastrointestinal 
symptoms in IBS, as reported in Table 2[5,67-73]. However 
it is not clear whether gluten is really the responsible 
for such symptoms. Indeed wheat contains FODMAPs 
as well, which are considered as a possible trigger for 
IBS itself, and FODMAP restriction demonstrated an 
improvement in IBS symptoms in up to the 74%[74]. 
Additionally, one trial underlined that subjects with self-
reported NCGS (and IBS-like symptoms) had benefits 
by a low FODMAP diet despite they were still consuming 
a gluten free diet[75]. Based on these evidences, the 
link between IBS and NCGS seems to be strict even if 
quite nebulous. Is it possible that IBS and NCGS should 
be considered as the two sides of the same coin? Such 
fascinating question needs to be answered by well 
designed studies for this purpose.

NUTRITIONAL IMPAIRMENT IN NCGS
CD is often disclosed by nutritional impairments, such 
as vitamin D or iron deficiency, anemia or alterations 
in bone mineralization[76,77]. 

Anemia prevalence value ranges between 15% and 
23% in NCGS[3,4]. Nevertheless, studies enclosing a 
control group are lacking, therefore it is not possible 
to establish which is the real relationship between 
anemia and NCGS. Additionally, folate deficiency has 

Table 1  Studies reporting the prevalence of people avoiding gluten-containing foods

Ref. Country Population Sample size Avoidance rate of gluten-based products

Tanpowpong et al[60], 2012 New Zealand Pediatric     916 5.2%
Rubio-Tapia et al[61], 2013 United States Pediatric   7798 0.7%

DiGiacomo et al[62], 2013 United States
National Health and Nutrition 

Examination Survey
  7762 0.6%

Lis et al[63], 2014 Australia Adults     910 41.2%
Golley et al[64], 2015 Australia Adults   1184 10.6%
Mardini et al[65], 2015 United States Pediatric 14701 1%
Aziz et al[59], 2014 United Kingdom Adults   1002 3.7%
Van Gils et al[8], 2016 The Netherlands Adults     785 6.2%
Carroccio et al[7], 2017 Italy Adolescents     548 2.9%
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been reported in NCGS with solid evidence and it 
has been even described as a predictive factor for its 
development[18].

An Italian study illustrated that NCGS carries a risk 
of osteopenia similar to CD[78]. Low bone mineral density 

measured by Dual-energy X-ray absorptiometry was 
found in 28% of NCGS subjects, vs 6% of IBS as well 
as an influence of body mass index on mineralization 
was observed. This result has been explained by a 
lower calcium dietary intake (only 615 mg/d, while 

Table 2  Main studies exploring the effect of gluten free diet in irritable bowel syndrome

Ref. Country Population Outcome

Wahnschaffe et al[67], 2001 Germany 102 IBS-D
Stool frequency/bowel movement improved in 

DQ2-8 positive subjects
Aziz et al[68], 2016 United Kingdom 40 IBS-D A 6-wk GFD reduced symptoms in 70%

Vazquez-Roque et al[69], 2013 United States 45 IBS-D
Stool frequency/bowel movement reduced in 

patients under GFD

Di Sabatino et al[5], 2015 Italy
59 IBS with self-diagnosis of 

NCGS
A challenge with 4 g/d of gluten worsened 

symptoms compared to placebo

Shahbazkhani et al[70], 2015 Iran 72 IBS
Worsening of intestinal symptoms with gluten 

compared to placebo

Zanwar et al[71], 2016 India 60 IBS
A 4-wk GFD improved a visual-analogue scale of 

symptoms

Elli et al[72], 2016 Italy
140 IBS with self-diagnosis of 

NCGS
Only the 14% showed a response to GFD as well 

as challenge test

Barmeyer et al[73], 2017 Germany 34 IBS
The 34% showed clinical improvement to GFD 

and continued for one year

GFD: Gluten free diet; IBS-D: Irritable bowel syndrome, diarrhea subtype; NCGS: Non celiac gluten sensitivity.

Losurdo G et al . Extra-intestinal manifestations of gluten sensitivity

Manifestations Extra-intestinal manifestations Level of evidence Associated disorders Level of evidence

General symptoms Tiredness 4 Aphthous stomatitis 4
Lack of wellbeing 4

Foggy mind 4
Joint or muscle pain 4
Arm/leg numbness 4

Neurologic manifestations Ataxia 3b
Neuropathy 3b

Encephalopathy 3b
Epilepsy 4
Miopathy 4

Myelopathy 4
Demyelinating disease 4

Psychiatric manifestations Depression 1c Bipolar disorder 4
Anxiety 1c Gluten psychosis 4

Autism 2b
Schizophrenia 4

Other autoimmune diseases and 
rheumatologic diseases

Psoriasis 2b
Autoimmune thyroiditis 2b

Rheumatoid arthritis 4
Scleroderma 4

Sjogren syndrome 4
Raynaud phenomenon 4

Skin diseases Dermatitis herpetiformis 2b
Contact dermatitis 2b

Rash and undetermined dermatitis 2b
Functional disorders Fibromyalgia 1c

Irritable bowel syndrome 1c
Nutritional imbalance Anemia 4

Osteoporosis 2b
Other Interstitial cystitis 4

Ingrown hairs 4
Rhinitis, asthma 4

Postural tachycardia syndrome 2b
Oligo- or polymenorrhea 4

The level of evidence was expressed according to the Oxford consensus[85]

Table 3  Main extra-intestinal manifestations of non-celiac gluten sensitivity and associated disorders
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recommended dose is 1000 mg/d).
This last observation may suggest that NCGS 

patients could experience an alteration in macro- and 
micronutrients intake due to dietary self-restrictions. 
Indeed Zingone et al[79] evaluated diet habits of 29 
NCGS subjects and discovered that they ingested 
lower mean amounts of carbohydrates, proteins, fiber, 
and polyunsaturated fatty acids. Patients with NCGS 
reported avoiding fruit, vegetables, milk, and dairy 
products as well as snacks and mixed spices when 
compared to a control population.

NCGS is characterized by absent or minimal duo
denal inflammation and, therefore, cannot be associated 
to nutrient deficiencies linked to malabsorption. 
However, an inflammatory status of duodenal mucosa, 
witnessed by increased expression of interferon gamma, 
may not be overlooked[33,80-82]. Finally, alterations in 
dietary pattern should not be underestimated. Gluten 
free diet itself can lead to an inadequate balance in 
macronutrients assumption[83-85].

CONCLUSION
Data from literature about extra-intestinal manifestations 
of NCGS strongly suggests that this condition could 
have a systemic involvement, similarly to CD. However, 
the novelty of this topic has generated an expansion of 
literature data with the unavoidable consequence that 
some reports are often based on low levels of evidence, 
as summarized in Table 3, with a grading of evidence 
according to the Oxford classification[9]. Therefore, only 
studies performed on large samples with the addition 
of control groups will be able to clearly establish 
whether the large information from the literature 
regarding extra-intestinal NCGS manifestations could be 
supported by evidence-based agreements.
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