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Cases of gluten reaction in which both allergic 

and autoimmune mechanisms have been ruled 
out (diagnosis by exclusion criteria) 

 
 

Gluten Sensitivity: 
Definition 

• Negative immuno-allergy tests to wheat; 
• Negative CD serology (EMA and/or tTG) and in which IgA 

deficiency has been ruled out;  
• Negative duodenal histopathology; 
• Presence of biomarkers of gluten immune-reaction (AGA+); 
• Presence of clinical symptoms that can overlap with CD or 

wheat allergy symptomatology; 
• Resolution of the symptoms following implementation of a 

GFD (double blind)  
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The Autoimmune-Related Cytokine IL17 is Elevated 
in Celiac Disease but not Gluten Sensitivity  

Sapone A. et al. Intern Arch Aller Immunol 2010 





Differential Diagnosis Between CD, GS, and WA 
Celiac Disease Gluten Sensitivity Wheat Allergy 

Time interval between 
gluten exposure and 
onset of symptoms 

 
Weeks-Years 

 
Hours-Days 

 
Minutes-Hours 

Pathogenesis Autoimmunity (Innate+ 
Adaptive Immunity) 

Immunity? 
(Iinnate Immunity?) 

Allergic Immune Response 

HLA HLA DQ2/8 restricted 
(~97% positive cases) 

Not-HLA DQ2/8 restricted 
(50% DQ2/8 positive cases) 

Not-HLA DQ2/8 restricted 
(35-40% positive cases as 
in the general population) 

Auto-antibodies Almost always present Always absent Always absent 

Enteropatia Almost always present Always absent 
(slight increase in IEL) 

Always absent 
(eosinophils in the lamina 

propria) 

Symptoms Both intestinal and 
extra-intestinal (not 

distinguishable from GS 
and WA with GI 

symptoms) 

Both intestinal and extra-
intestinal (not 

distinguishable from CD and 
WA with GI symptoms) 

Both intestinal and extra-
intestinal (not 

distinguishable from CD 
and GS when presenting 

with GI symptoms) 

Complications Co-morbidities 
Long term complications  

Absence of co-morbidities 
and long term complications 

(long follow up studies 
needed to confirm it) 

Absence of co-morbidities. 
Short-term complications 
(incliuding anaphylaxis) 



Biomarkers 
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Autoimmune Allergic 
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Not allergic 
(Innate immunity?) 
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Proposed New Classification of Gluten Related Disorders 









In Search of GS Biomarkers: 
Study Design 

Recruitment Phase (T0) Trial Phase T1 

Days 
0 14 

GFD Wash In 

• blood samples 
• urine samples 
• stool samples; 
• symptoms 

evaluation scales 
(GSRS, extra-
intestinal, 
modified Zung 
and STAY-Y1 

Interventions 

• blood samples 
• urine samples 
• stool samples; 
• symptoms 

evaluation scales 
(GSRS, extra-
intestinal, 
modified Zung 
and STAY-Y1 

• Symptoms diary 

15 30 

Placebo (Starch 10g/day) 

Gluten 10 g/day  

21 

• symptoms 
evaluation scales 
(GSRS, extra-
intestinal, 
modified Zung 
and STAY-Y1 

• Symptoms diary 

• Intestinal biopsy 
• blood samples 
• urine samples 
• stool samples; 
• symptoms 

evaluation scales 
(GSRS, extra-
intestinal, 
modified Zung 
and STAY-Y1 

• Symptoms diary 

45 

• blood samples 
• urine samples 
• stool samples; 
• symptoms 

evaluation scales 
(GSRS, extra-
intestinal, 
modified Zung 
and STAY-Y1 

• Symptoms diary 

Trial Phase T2 

GFD Wash Out 



 
• Gastroenterologia e Chirurgia Endoscopica della 

Seconda Università degli Studi di Napoli  
• AOU S.Giovanni di Dio e Ruggi D'Aragona, 

Università di Salerno 
• Unità di Gastroenterologia ed Endoscopia digestiva 

dell’Ospedale San Giuseppe Moscati di Avellino 
• Ospedale "Casa Sollievo della Sofferenza" - IRCCS - 

San Giovanni Rotondo (Foggia) 

Double Blind Randomized Placebo Controlled Multicentric 
Trial (gluten vs placebo) in Gluten Sensitive Subjects” 

 Participating Centers 

Coordinating Center  
• Center for Celiac Research, University of Maryland  



Cmpleted:
17

Drop Out:
2

 Group 1
n=19

Completed:
16

Drop Out:
3

Group 2
n=19

Enrolled
48

Randomized
38

PRIMARY ENDPOINT 
Clinical Scores 
                             
SECONDARY ENDPOINTS  
Validation of Biomarkers: 
 Serum, urine, feces: T0, T1, and T2 
 Intestinal Biopsy: T1 

Double Blind Randomized Placebo Controlled Multicentric 
Trial (gluten vs placebo) in Gluten Sensitive Subjects 

Update on Recruitment November 2012 



Evaluation Scales: 
 
-GSRS (gastrointestinal symptoms);  
 
-SeG (extra-intestinal symptoms); 
 
-VQV (Quality of Life);  
 
 
Global score/subject/observation MIN=40  MAX=158 

Double Blind Randomized Placebo Controlled Multicentric 
Trial (gluten vs placebo) in Gluten Sensitive Subjects” 

Primary Endpoint 



Potential Serum GS Biomarkers To 
Be Validated During the Trial   

 
• Chemokine IL-8; 
• Conventional (native) anti-gliadin 

antibodies (AGA) of both class IgA and 
IgG; 

• Anti-DPG 
• Anti- tissue transglutaminase (tTG) 6 

antibodies; 
• Amylase Trypsin Inhibitors (ATIs); 
• α Amilase. 



Potential GS Biomarkers To Be 
Validated During the Trial  

Peripheral Blood 
• PBMC and neutrophils isolation and their stimulation with 

gluten to evaluate gene expression for: pro-inflammatory 
cytokines IL1ß, IL2, IL6, TNF- , IFN- , regulatory cytokines 
IL10, TGF-ß, IL4, IL23, IL17 A, chemokine IL8, regulatory 
molecules CD3, CD4, CD8, CD25, co-stimulatory molecules 
MHC-II CD40, CD80, CD86, CD28,transduction molecules 
HMGB1. 

• Dendritic cells (DCs) isolated from the venous peripheral blood 
and stimulated with gliadin. DCs and Tcells areco-cultured, 
with a ratio 1:10, for 48 and 72 hours.IFN , IL-17, IL-15, IL-12, 
IL-6 production in the supernatant is determined by ELISA 
test. 



Potential GS Biomarkers To Be 
Validated During the Trial  

Urine 

• Intestinal permeability, administration of 
lactulose/mannitol test (LA/MA) 



Potential GS Biomarkers To Be 
Validated During the Trial  

Intestinal Biopsies 
• Tight junction genes expression (Occludin, Claudin 1, 2, 3, 4, 

ZO1) and Toll Like Receptors (TLR 1, 2 and 4) . 
• Regulatory molecules gene expression FOXP3, HMGB1, 

regulatory cytokines IL10, TGF-ß, IL 1ß, IL 23, IL17 A. 
• Expression of CD83, CD25, and COX-2 on dendritic cells and 

macrophages; MICA and HLA-E on epithelial cells; CD3 and 
CD94 on intraepithelial T lymphocytes as well as to a series of 
different markers to analyze the adaptive immune response 
(CD25 on T lymphocytes, ICAM1, CD80) on dendritic cells 
and macrophages. 

• Expression of activated CD3 cells (CD3+CD25+) and 
activated macrophages (CD68+CD25+). 



• Microbiota analysis 
 

• Metabolome analysis 

Potential GS Biomarkers To Be 
Validated During the Trial  

Stools 



Future Directions 
 
• Continue recruitment to reach the final number 

of 102 subjects completing the trial; 
• Open recruitment in USA in 2013; 
• Interim analysis once 50% recruitment will be 

reached; 
• Multivariate analysis to validate biomarkers 


	Multicenter Trial Italy-USA GS�
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	In Search of GS Biomarkers: Study Design
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Potential Serum GS Biomarkers To Be Validated During the Trial 
	Potential GS Biomarkers To Be Validated During the Trial �Peripheral Blood
	Potential GS Biomarkers To Be Validated During the Trial �Urine
	Potential GS Biomarkers To Be Validated During the Trial �Intestinal Biopsies
	Potential GS Biomarkers To Be Validated During the Trial �Stools
	Future Directions

