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NEWS #1:
Why Gluten is Toxic
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What is so Special About Gluten?
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Gliadin

Gluten (gliadin+glutenin)
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Mapping of a-gliadin motifs exerting cytotoxic activity (red), immunomodulatory

activity (light green), zonulin release and gut permeating activity (blue) and CXCR3-
dependent IL8 release in CD patients (dark green).
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Indigestible fragments of gluten
Gluten Causes Gut insardeigballer bt ol

Leakiness in tight junction:
Everybody

Clemente MG et al Gut 2003; Drago et al Scand J £d Gluten fragments.
Gastroenterol 2006; Sapone A. et al. JADD 2010 cross the intestinal
fining in abundance
and accumulate
under epithelial
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NEWS #2:
Not Only Celiac Disease

Gluten Free Market

Fat Free Diet Gluten Free Diet

2007 2008 | 2009 | 2010 | 2011
1 1 g I

For the American general population adopting a gluten-free diet is becoming an
increasingly popular solution. The market for gluten-free food and beverage products
grew at a compound annual growth rate of 28 percent from 2004 to 2008, to finish with
almost $2.6 billion in retail sales last year. By 2017 the market is expected to reach about
$ 6.1 billion in sales.

The fact that approximately 3 million Americans suffer from celiac disease and only a
fraction of these patients have been diagnosed implies that patients suffering of other
forms of proven gluten reaction, including gluten sensitivity and wheat allergy,
contribute to this market growth. The rest of the market is filled by people affected by
maladies claimed to be affected by gluten exposure, including autism, ADHD, multiple
sclerosis, IBS, and ADHD.

The Fad Factor of the GFD

Lady Gaga goes on gluten free diet
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The Gluten Free Diet:
Not Only Celiac Disease
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GLUTEN FREE DIET CONSUMERS

NO MEDICAL

MEDICAL NECESSITY NECESSITY

I
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CELIAC DISEASE
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Coeliac disease

ORIGINAL ARTICLE

The Oslo definitions for coeliac disease and

related terms

Jonas F Ludvigsson, ' Daniel A Leffler,® Julio C Bai,* Federico Biagi® Alessio Fasano,®
Peter H R Green,” Marios Hadjivassiliou,” Katri Kaukinen,? Ciaran P Kelly,”

Jonathan N Leonard,’® Knut Erik Aslaksen Lundin,"" Joseph A Muray,'?

David $ Sanders,'*'* Marjorie M Walker,'* Fabiana Zingone,'® Carolina Ciacci'®

uten

What is already known on this subject?

® There is a lack of consensus on the use of terms.
related 1o coelisc disease (CO) and gluten.

» Variability in the use of terminclogy has led to
difficulty when comparing and evaluating clircal
studies and research findings.

What are the new findings?
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BMC Medicine

Opinion Highly accessed

Spectrum of gl ralated 1 cor s on new
nemenclature and classification
i Sapona’ - Jullo © e’ Caroliea Clacel', Jerme| Dolivsek’ , Peter Hit Groen® , Marios

o' il & Sanders' | wiehael
Danit Vilaal | Usisert Volta' | Carts Catasss

Some interesting statistics (updated September 71, 2012):

« Published February 7t", 2012;
Total number of download since published: 68169
(second all time);

Looking for « #4 most popular paper of the month (2,614 downloads);
Research « #2 Paper of the year;
Antibodies? + Average downloads/month: 3787;

Most frequent health care professionals to download
= the paper: pediatricians, primary care physicians and
lab professionals.
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Case Presentation:
Diagnosis of Gluten Sensitivity

Description of the Case

AJ19yold F
|
e 6 months history of: 0123456
¢ Recurrent abdominal pain (mainly epigastric)
¢ Heartburn

Suspecting GERD, pt was placed on PPI, but
no resolution of symptoms.

One month after the onset of GERD symptoms pt
developed headaches, dizziness, numbness of
fingers, paresthesia, gradual reduction of legs’
muscle strength that forced her on a wheelchair.




Description of the Case

I —
. . 0 1 234586
Suspecting neurological cause, patient underwent

to:

* MRI

« Evoked potentials

Both resulted negative

Other diagnoses that were considered include:
¢ Lyme disease;

« Epstein Barr Virus

* Pernicious Anemia

e Lupus

All were ruled out
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Description of the Case

[ N

0 1 23456
Because of the persistence of GERD symptoms pt
underwent to an EGD reported as normal (including
duodenal biopsy that showed only increased IEL).
She was also screened for CD and tested negative

Despite negative results, pt decided to embrace a

GFD

e Within 3 weeks her Gl symptoms resolved

¢ Within 2 months her neurological symptoms
also improved. Six month after implementation
of the GFD she was able to walk with the
assistance of a cane. Twelve months later she
regained completely her walking function.

Gluten Sensitivity:
Definition
Cases of gluten reaction in which both allergic

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

+ Negative immuno-allergy tests to wheat;

* Negative CD serology (EMA and/or +T6G) 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)




Gluten Sensitivity:

What is the Magnitude of the Problem?
The CFCR Experience (2004-2010)

Nr. of the patients seen at the CFCR clinic: 5,896
Nr. of patients fulfilling criteria for 6S: 347
Prevalence in our cohort: 1:17 (6%)
Symptoms:

+ Abdominal pain: 68%

+ Eczema and/or rash: 40%

+ Headache: 35%

+ “Foggy mind": 34%

+ Fatigue: 33%

+ Diarrhea: 33%

+ Depression: 22%

+ Anemia: 20%

+ Numbness legs/arms/fingers: 20%

- Joint pain: 11%
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Gluten Sensitivity and IBS

Cell Mol Immunol. 2013 Aug 12. doi: 10.1038/cmi.2013.28. [Epub ahead of print]
Non-celiac gluten sensitivity: questions still to be answered despite increasing
awareness.

Volta U, Caio G, Tovoli F, De Giorgio R.

Abstract
Recently, the increasing number of patients worldwide who are sensitive to dietary gluten without evidence of celiac
disease or wheat allergy has to the of a new gl lated syndrome defined as non-celiac

gluten sensitivity. Our knowledge regarding this syndrome is still lacking, and many aspects of this syndrome remain
unknown. Its pathogenesis is heterogeneous, with a recognized pivotal role for innate immunity; many other factors also
contribute, including low-grade intestinal inflammation, increased intestinal barrier function and changes in the intestinal
microbiota. Gluten and other wheat proteins, such as amylase trypsin inhibitors, are the primary triggers of this syndrome,
but it has also been that a diet rich in and polyols may elicit ts functional

symptoms. The of this condition is far from established; its prevalence in the general
population is highly variable, ranging from 0.63% to 6%. From a clinical point of view, non-celiac gluten sensitivity is
characterized by a wide array of gastrointestinal and extraintestinal symptoms that occur shortly after the ingestion of
gluten and improve or disappear when gluten is withdrawn from the diet. These symptoms recur when gluten is
reintroduced. Because diagnostic biomarkers have not yet been identified, a double-blind placebo-controlled gluten
challenge is currently the diagnostic method with the highest accuracy. Future research is needed to generate more
knowledge regarding non-celiac gluten sensitivity, a condition that has global acceptance but has only a few certainties
and many unresolved issues.

Cellular & Molecular Immunology advance online publication, 12 August 2013; doi:10.1038/cmi.2013.28.




Am J Gastroenterol. 2012 Dec;107(12):1898-906; quiz 1907. doi: 10.1038/ajg.2012.236.
Epub 2012 Jul 24.

Non-celiac wheat sensitivity diagnosed by double-blind placebo-controlled
challenge: exploring a new clinical entity.

Carroccio A, Mansueto P, lacono G, Soresi M, D'Alcamo A, Cavataio F, Brusca |, Florena
AM, Ambrosiano G, Seidita A, Pirrone G, Rini GB.

Source

Division of Internal Mediicine, Hospital of Sciacca, ASP, Agrigento, ltaly. acarroccio@hotmail.com

Abstract

OBJECTIVES:

Non-celiac wheat sensitivity (WS) is considered a new clinical entity. An increasing percentage of the general population
avoids gluten ingestion. However, the real existence of this condition is debated and specific markers are lacking. Our
aim was thus to demonstrate the existence of WS and define its clinical, serologic, and histological markers.
METHODS:

We reviewed the clinical charts of all subjects with an irritable bowel syndrome (IBS)-like presentation who had been
diagnosed with WS using a double-blind placebo-controlled (DBPC) challenge in the years 2001-2011. One hundred
celiac disease (CD) patients and fifty IBS patients served as controls.

RESULTS:

Two hundred and seventy-six patients with WS, as diagnosed by DBPC challenge, were included. Two groups showing
distinct clinical characteristics were identified: WS alone (group 1) and WS associated with multiple food hypersensitivity
(group 2). As a whole group, the WS patients showed a higher frequency of anemia, weight loss, self-reported wheat
intolerance, coexistent atopy, and food allergy in infancy than the IBS controls. There was also a higher frequency of
positive serum assays for IgG/IgA anti-gliadin and cytometric basophil activation in "in vitro" assay. The main histology
characteristic of WS patients was eosinophil infiltration of the duodenal and colon mucosa. Patients with WS alone were
characterized by clinical features very similar to those found in CD patients. Patients with multiple food sensitivity were
characterized by clinical features similar to those found in allergic patients.

CONCLUSIONS:

Our data confirm the existence of non-celiac WS as a distinct clinical condition. We also suggest the existence of two
distinct populations of subjects with WS: one with characteristics more similar to CD and the other with characteristics
pointing to food allergy.

9/17/2013

Am J Gastroenterol. 2011 Mar;106(3):508-14; quiz 515. doi: 10.1038/ajg.2010.487. Epub 2011
Jan 11.

Gluten causes gastrointestinal symptoms in subjects without celiac disease: a double-
blind randomized placebo-controlled trial.

B ski JR, Newnham ED, Irving PM, Barrett JS, Haines M, Doecke JD, Shepherd SJ,
Muir JG, Gibson PR.
Source

Monash University Department of Medicine and Gastroenterology, Box Hill Hospital, Box Hill, Victoria, Australia.

Abstract

OBJECTIVES:

Despite increased prescription of a gluten-free diet for gastrointestinal symptoms in individuals who do not have celiac disease,

there is minimal evidence that suggests that gluten is a trigger. The aims of this study were to determine whether gluten

ingestion can induce symptoms in non-celiac individuals and to examine the mechanism.

METHODS:

A double-blind, trolled trial we in patients with irritable bowel syndrome in

whom celiac disease was excluded and who were sympmmaucauy cummued on a gluten-free diet. Participants received either

gluten or placebo in the form of two bread slices plus one muffin per day with a gluten-free diet for up to 6 weeks. Symptoms.

were evaluated using a visual analog scale and markers of intestinal inflammation, injury, and immune activation were

monitored.

RESULTS:

Atotal of 34 patients (aged 29-59 years, 4 men) completed the study as per protocol. Overall, 56% had human leukocyte antigen

(HLA)-DQ2 and/or HLA-DQS. Adherence to diet and supplements was very high. Of 19 patients (6896) in the gluten group, 13

reported that symptoms were not adequately controlled compared with 6 of 15 (40%) on placebo (P=0.0001; generalized

estimating equation). On a visual analog scale, patients were significantly worse with gluten within 1 week for overall symptoms

(P=0.047), pain (P=0.016), bloating (P=0.031), satisfaction with stool consistency (P=0.024), and tiredness (P=0.001). Anti-

gliadin antibodies were not induced. There were no significant changes in fecal lactoferrin, levels of celiac antibodies, highly

sensitive C-reactive protein, or intestinal permeability. There were no differences in any end point in individuals with or without
8

DQ2/DQS.
CONCLUSIONS:
“Non-celiac gluten intolerance" may exist, but no clues to the mechanism were elucidated.

No effects of gluten in patients with self-reported non-celiac gluten sensitivity after
dietary reduction of fermentable, poorly absorbed, short-chain carbohydrates.
Biesiekierski JR, Peters SL, Newnham ED, Rosella O, Muir JG, Gibson PR.

Source

Department of Gastroenterology, Eastern Health Clinical School, Monash University, Box Hil, Victoria, Australia; Department
of Gastroenterology, Central Clinical School, Monash University, The Alfred Hospital, Melbourne, Victoria, Australia.

Abstract

BACKGROUND & AIMS:

Patients with non-celiac gluten sensitivity (NCGS) do not have celiac disease but their symptoms improve when they are

placed on gluten-free diets. We investigated the specific effects of gluten after dietary reduction of fermentable, poorl

absorbed, short-ch: oligo-, di-, and polyols [FODMAPs)) in subjects believed

to have NCGS.

METHODS:

We performed a double-blind cross-over trial of 37 subjects (aged 24-61y, 6 men) with NCGS and irritable bowel syndrome

(based on Rome Il criteria), but not celiac disease. Participants were randomly assigned to groups given a 2-week diet of

reduced FODMAPs, and were then placed on high-gluten (16 g gluten/d), low-gluten (2 g gluten/d and 14 g whey protein/d), or

control (16 g whey protein/d) diets for 1 week, followed by a washout period of at least 2 weeks. We assessed serum and fecal

markers of intestinal inflammation/injury and immune activation, and indices of fatigue. Twenty-two participants then crossed

over to groups given gluten (16 g/d), whey (16 g/d), or control (no additional protein) diets for 3 days. Symptoms were

evaluated by visual analogue scales.

RESULTS:

Inall symptoms and improved during reduced FODMAP intake, but

significantly worsened to a similar degree when their diets included gluten or whey protein. Gluten-specific effects were
observed n only 8% of partcipants. There were o diet-specifc changes in any biomarker. During the 3-day rechallenge,

participants’ symptoms increased by similar levels among groups. e effects were not

An order effect was observe

CONCLUSIONS:

In a placebo-controlled, cross-over rechallenge study, we found no evidence of specific or dose-dependent effects of gluten in
patients with NCGS placed diets low in FODMAPs. org.au. ACTRN126:




Food sources of FODMAPs (where FODMAPs are
problematic based on standard serving size)
and suitable alternatives

Oligosaccharides (ructans

FODMAP Excess fructose Lactose ot ety Polyols
/egetables: artichokes,
[Fuis: apples, pears, nashi paragus, beelroot, Brussels
pears, clingstone peaches, prout, broceoli, cabbage, :;“;’fnez"ﬂ:so:";i‘;‘; nashil
rs,Soga e pe ol g, 6ok, ote,  [1eTes.oogon, ches.
catermelon, tinned fruit in nions, peas, shallots. Peathes. plums. brimos
i s b con, ot and s pesches, s, prunes,
\reguiar & low-fa), Ice cream|Cereals: wheat & rye when
’ Honey featen in farge amounts (e.g
problem i FODMAP oo Noghun oguir & oo oo s covsone, ~ _[Jeogables macade, |
Isweeteners: fructose, high rackers, biscuits) aupower: g
ructose com syrup Icheeses: solt & fresh (e.g P
ficotta, cottage) LLegumes: chickpeas, lentis, red
Large total fructose dose: kidney beans, baked beans  [onceieners: sOrbitoE20)
o e Imannitoi(421), xyitol(@67),
arge serves of fruit, dried fuit, [Frus: watermelon, custarg [T (905).ssomalt (553) &
it juice fapple, white peaches, 9

rambutan, persimmon

[Fruit: banana, blueberry,

arambola, durian, grapefruit egetables: bamboo shaots,

[Milk: lactose-free, rice milk ok choy, carrot, celery, [Fruits: banana, blueberry,
yape heyden meon -apsicum, choko, choy sum,  fcarambola, durian, grapefrit,
. lemon, lime, [Cheese:hard cheeses om, eggplant, green beans,  forape, honeydew melon,
ool o, oS canener ety ey o, oo e
[sutable aternative low- raspberry, rockmelon, y : e . |
e e o oy, s [Voghurt: actose-free nion (green only), tomato passionfruit, paw paw,
[raspberry, rockmelon
Ice cream substiutes: gelati, Onion/garlic substitutes: garlic-
ploney substiutes: maplelooret fnfused oil [sweeteners: sugar (sucrose),
YIuP. O yrup lolucose, other artificial
lButer [cereals: gluten-free & spelt  [sweeteners not ending in ‘of

Isweeteners: any except
olyols

lpreadicereal products
yol
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Gibson PR Sheperd SJ. J Gastroenterol Hepatol. 2010;26:252:258

Proposed New Classification of Gluten Related Disorders
Gluten Related
sorders

Biomarkers

Not Autoimmune
Not allergic
(Innate immunity?)

Celiac Gluten Dermatitis Wheat

Disease Ataxia || herpetiformis allergy
. - A Respiratory Food Contact
Symptomitic Silent Potential } Allergy Allegy WDEIA Urticaria

Immune-Mechanisms Involved in the Pathogenesis
of Gluten Related Disorders

C. Adaptive Immunity Events

Clemente MG et al Gut 2003; Drago et al Scand J Gastroenterol 2006; Sapone A. et al. JADD 2012
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Differential Diagnosis Between CD, GS, and WA

Celiac Disease Gluten Sensitivity

Wheat Allergy
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Time interval between
gluten exposure and Weeks-Years Hours-Days
onset of symptoms

Minutes-Hours

Pathogenesis Autoimmunity (Innate+ Immunity? Allergic Immune Response
Adaptive Immunity) (Innate Immunity?)
HLA HLA DQ2/8 restricted Not-HLA DQ2/8 restricted Not-HLA DQ2/8 restricted

(~97% positive cases) | (50% DQ2/8 positive cases)

(35-40% positive cases as
in the general population)

Auto-antibodies Almost always present Always absent

Always absent

Enteropathy Almost always present Always absent
(slight increase in 1EL)

Always absent
(eosinophils in the lamina
propria)

Symptoms Both intestinal and Both intestinal and extra- Both intestinal and extra-
extra-intestinal (not intestinal (not intestinal (not
istingui from GS istingui from CD and distinguishable from CD
and WA with GI WA with GI symptoms) and GS when presenting
symptoms) with GI symptoms)
Complications Co-morbidities Absence of co-morbidities | Absence of co-morbidities.

hort-te

Long term complications | and long term
(long follow up studies
needed to confirm it)

n
(incliuing anaphylaxis)

| History and Physical Exam - Initial Evaluation —

Proposed Algorithm for

Consider Differential Diagnosis | Di ffe ren tl al Di ag nos i S

/ \ Of Gluten Related

lten Sty 68 Disorders

+ Specific skin prick tests.
* Wheat specific serum IgE

TG IgA +/- EMA + total IgA

*  Deamidated AGA IgA

* Glutenchallenge AGA

WA
YES
v

YES
v GS ruled out
EGD with NO>|
WA diagnosis confirmed biopsies ¢

YES
v

€D diagnosis
confirmed

Diagnosis of Gluten Sensitivity

Take Home Messages:
e Gluten Sensitivity is not rare;

* Gluten Sensitivity cannot be distinguished from
Celiac Disease purely on the clinical basis;

» Gluten Sensitivity can present with vague, non-
specific symptoms;

» Agluten free diet can be considered only when
other forms of gluten reactions and other
causes of pt’s symptoms have been ruled out;

» Listen to your patient!!!
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