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Gluten and functional gastrointestinal disorders: 

is it worth the challenge? 



Gastrointestinal Functional Disorders

• A functional gastrointestinal disorder is characterised by

symptoms not attributable to anatomic or biochemical defects

• Classification: Rome III identifies 18 types of functional

disorders

• IBS and dyspepsia are the most common but overlap is

frequent

• Up to 40% GI patients could have a functional disorder (higher

prevalence of adult females)



Gastrointestinal Functional Disorders
Diagnosis

• Clinical suspicion  Epidemiology and

Symptoms

• Absence of biomarkers: no alterations at

histology, serology, endoscopy or radiology

• Diagnosis of exclusion



Gastrointestinal Functional Disorders
Pathogenesis

• Motility Disfunction

• Visceral Hypersensitivity

• Low Grade Inflammation

• Central Perception

• Psychological component



Gastrointestinal Functional Disorders
Therapy

Listen and appreciate

Understand aggravating factors and modify

Symptomatic

Anti-diarrhoeals

Laxatives

Anti-spasmodics

Tricyclic anti-depressants (low dose); SSRIs

Behavioral and psychological therapies

Up to 50% Placebo effect



Gastrointestinal Functional Disorders
Food



Non Celiac Gluten Sensitivity 2012

• Syndrome characterised by gastrointestinal and
systemic symptoms improving after gluten withdrawal

• Gluten is supposed to be the trigger but other factors
could be involved (ATI, FODMAP) and conflicting data
are present in literature

• Absence of biomarkers and of an established
diagnostic flowchart



Functional GI patients

Non CD GFD 

Responders

Placebo Effect?

GFD Responders ≠ NCGS



Gluten Blind Challenge 



Gluten Challenge: Questions

What challenge? Wheat or gluten

How much? mg, grams

How long? Day, week, month

Which vehicle? Muffins, capsules, bars

How to measure response? VAS, scores

Expectations? Complete vs partial response



Inclusion

Criteria

Type of Challenge, 

Dose, Vehicle

Outcomes Results

Biesiekierski et al. 

AMJG 2011

IBS 

(Rome III)

DBPC

Gluten 16 gr

Muffins

Symptoms VAS

Carroccio et al.

AMJG 2012

IBS 

(Rome II)

DBPC with Cr

Wheat 13 gr

Capsules 12

VAS (30mm cut off) 276 WS out of 902 

pts

Vazquez-Roque et al. 

Gastroenterology 2013

IBS-D 

(Rome III)

Randomised

Challenge

GCD vs GFD 

Bowel movements

SB and CL

permeability

TJ

↑ movements

↑ SB Permeability

TJ alterations

Di Sabatino et al. 

Clin Gastroenterol Hepatol

2015

Unspecific GI 

symptoms

DBPC With Cr

Gluten 4.3 gr

Capsules 10

Symptoms VAS



21 days
GFD

7 days
Gluten or 
Placebo

7 days
WashOut

7 days
Placebo 
or Gluten

GluTox Trial

• *Evaluation of VAS symptoms
• Gluten 800 mg/capsule: 7 capsules per day (5.6 g/day)

* * * *

RANDOMISATION IF 
response to 21 days GFD 

(D VAS ≥ 3 cm)

NCGS IF 
DVAS ≥ 3 cm 

Gluten vs Placebo

GFD

Elli, DDW 2015



100 pts enrolled and started a 3 week-long Gluten 

Free Diet

81 pts responders to GFD

19 pts non responders to 

GFD

25 responders to gluten 

challenge

52 non responders to gluten 

challenge

3 stopped GFD

1 refused 

challenge
80 pts randomised for double 

blind gluten challenge 

Elli, DDW 2015



Positive

Statistical

Problem

Negative

Clinical Problem

cutoff-dependent

Glut+

Plac-

Glut-

Plac+

Glut-

Plac-

Glut+ 

Plac+

Possible results



GI Functional patients

GFD responders (60%)

Functional 

Gastrointestinal

NCGS (20%)

Scenario after challenge



Gluten Challenge: Answers
What challenge? Wheat or gluten  Gluten

How much? mg, grams  5-10 grams

How long? Days, weeks, months  7 Days

Which vehicle? Muffins, capsules, bars  Capsules (high

number), bars

How measure response? VAS, scores  VAS

Expectations? Complete vs partial response  3 cm cut off



Conclusions

• DBPC challenge could be useful to discriminate patients
with NCGS among the large groups of GFD responders

• There is a need to create a standardised DBPC challenge
protocol

• The role of molecules other than gluten is still an open
issue


