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Sensitivity to Wheat, Gluten and FODMAPs in NCGS: Facts or Fiction ?

De Giorgio R, Volta U & Gibson P, GUT 2015

One of the major issues
pertaining NCGS is the 

lack of biomarkers

GI (IBS-like) and 
extraintestinal manifestaions



Biomarkers for gluten-related disorders

Coeliac disease

R1    AGA   EmA TG2  DGP   TG3   TG6
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A progressive improvement

a  straight and successful, but  

long road!!!!

Non-coeliac gluten sensitivity

AGA ?

2011 2015

Serological tests in gluten sensitivity

Volta U et al

only a few years of research…we need more time!!



Biomarkers for NCGS: Where are we?

• Antibodies to native gliadin

• Chemokine secretion from PBMC stimulated by gluten/wheat

• Serum zonulin levels

• Submucosal mast cell and neuron density

• IgA intestinal deposits to TG2

Volta U et al,  Best Practice Research and Clinical Gastroenterology 2015



IgG antigliadin antibodies (AGA): positive in 56% 
of NCGS adult patients
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J Pediatr. 2013 Nov 16. Epub ahead of printJ  Clin Gastroenterol 2012

IgG  antigliadin antibodies (AGA): positive in 
66% of NCGS children

IgG Anti Gliadin Antibodies: 
an “Old” Test for a “New” Diagnosis



AGA prevalence in  other diseases

and healthy controls

• Connective tissue disorders 9%

• IBS without NCGS      20%

• Autoimmune liver diseases 21%

• Healthy controls 2%

Volta U et al. J Clin Gastroenterol 2009;   Caio G et al, Abstract 15st ICDS, Chicago 2013

AGA IgG is not a marker neither specific nor highly
sensitive for NCGS, but for the time being its
positivity (especially at a high titer) in patients with
suspected NCGS can contribute to this diagnosis



NCGS CD

2014, 14:26



Alaedini A  Volta U
Columbia Univ, NY
Univ. of Bologna
unpublished data



Increased levels of IL-10, TNF-, granulocyte-colony-stimulating factor by PBMC  from  
HLA-DQ2/DQ8+ IBS patients  with NCGS after stimulation with gliadin extracts





*HC vs CD P< 0,0001
**IBS vs NCGS P<0,05
***IBS vs CD P< 0,001
#HC vs NCGS P<0,001
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Zonulin serum levels were significantly different among the four groups (p<0.001).

HC vs IBS: P=0,1  NCGS vs CD: P=0,4

Zonulin serum levels

Barbaro MR , Volta U et al, UEG week 2014, DDW 2015

Increased serum levels of zonulin in NCGS
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Submucosal mast cell density in NCGS 

NF 200 kDa

Tryptase

Mast cells

CTRL
NCGS CD

0

50

100

150

M
as

t c
el

ls
 / 

fie
ld *

**

CD vs. NCGS ns; * CTRL vs. NCGS P <0.05; ** CTRL vs. CD P <0.05

Mast cell density is associated 

with alternating bowel habits 

in “IBS-like” NCGS pts 

Giancola, Volta, Caio, et al. unpublished 



Neuro-immune analysis in NCGS 

CONTROLS
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Submucosal plexus from duodenal mucosal routine biopsies during EGDS

Submucosal neuron quantitative evaluation
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Statistical analysis by One-Way ANOVA showed no significant difference between groups 

Giancola, Volta, Caio, et al. unpublished 



Intestinal deposits of IgA anti-TG2 

TG2 (green arrow) at the basement membrane and in the epithelium levels,  IgA (red 

arrow) and deposits of IgA anti-TG2 (white arrow)

IgA anti-TG2 deposits in HLA-DQ2+ NCGS     No IgA anti-TG2 deposit in a NCGS patient



HLADQ2 pos.

HLA-DQ8 pos.

HLA-DQ2/DQ8
neg.

 So far no genetic marker identified (no correlation with HLA-DQ2 and-DQ8)

25%

8%67%
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CD3+ T  lymphocytes: 

linear distribution in  the  deeper part  

of the  mucosa   and clusters in the  villi 

Possible histological pattern of NCGS?
Villanacci V et al.,  Am J Gastroenterol 2013 



Take home message

• The identification of biomarkers is a key point for confirming the diagnosis of NCGS

• Their availability would allow to switch from an exclusion diagnosis towards a diagnosis

based on positive criteria

• No biomarker for NCGS is available, but there are many attempts for identifying them

(AGA characterization, chemokine secretion from PBMC, serum zonulin markers,

submucosal mast cell and neuron density, IgA deposits to TG2)

• About 50% of NCGS patients are positive for antibodies to native gliadin (mainly of IgG

class), which disappear quickly after GFD together with symptom disappearance or

improvement

• Antibodies to native gliadin are not specific nor highly sensitive for NCGS, but for

the time being they are the only test whose positivity in patients with suspected NCGS

can contribute to the diagnosis
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