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Premise #1

Food Sensitivities may have a lasting,
significant impact on CNS function
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Celiac Disease is one of the most common
lifelong disorders in both Europe and the US
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36%0 of patients with Celiac
Disease referred for a neurological
opinion have substantial structural

and functional brain deficit and
show significant brain abnormality
on MR Iimaging

J Neurol Neurosurg Psychiatry 2012;83:1216-1221
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J Neurol Neurosurg Psychiatry 2012;83:1216-1221

RESEARCH PAPER

Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred
for neurological opinion

Patients with coeliac disease had three main types of
neurological complaint:

(1) balance disturbance; :
(2) headache and e
(3) sensory loss. ton of

Balance disturbance comprised gait ataxia with patients ;=

>ducible
having difficulty tandem walking and standing on 7=
one leg In turn during clinical examination. videsan

onment
) B 7 . . imaging
uk grey matter density, cerebellar volume, cerebellar allows assessment of white matter abnormalities
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J Neurol Neurosurg Psychiatry 2012;83:1216-1221

Neuro-inflammation

RESEARCH PAPER

Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred
for neurological opinion

(36%0) of patients demonstrated WMAS
unexpected for the patient’s age, with the highest

mudence occurring in the headache subgroup. P
of the
e patients WITN COENac OISease [eTeIrea 1or neuroiogical population,” the health and economic burden
“Department of Neurology, opinion and evaluate MR imaging sequences as arising as a consequence of neurological dysfunc-
Royal Hallamshire Hospital, biomarkers for neurological dysfunction, given the lack of ~ tion is potentially substantial. Characterisation of
?heﬁield. UK readily available serological markers of neurological brain abnormality in these patients is fundamental
Gg;”ﬁjt”ﬂli?bsf foval disease in this cohort. to understanding the pattern and extent of disease.
Hallamshire Ilngsjg'mal.?Sheﬁield. Methods Retrospective examination of a consecutive There is the additional need for reproducible
LK cohort of patients (n=33, mean age=44+13 years biomarkers as there is no readily available specific
- (range 19—64)) with biopsy proven coeliac disease serological indicator for neurological dysfunction in
Correspondence to referred for neurological opinion. Patients were divided this cohort.
Efr ﬁldelﬁ?gisﬁm:] ﬂg‘llgmhﬁg into subgroups based on their primary neurological Single-voxel proton MR spectroscopy provides an
Hospital, Sheffield S10 2JF, UK. complant (balance disturbance, headache and sensory insight into the underlying chemical environment
m.hadjivassiiou@sheffield.ac. loss). 3T MR was used to evaluate differences in brain of a particular brain region. T2-weighted imaging
uk grey matter density, cerebellar volume, cerebellar allows assessment of white matter abnormalities
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J Neurol Neurosurg Psychiatry 2012;83:1216-1221

RESEARCH PAPER

Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred

for neurological opinion

This subgroup averaged almost twice the number of WMAS
per MR imaging than the subgroup with balance disturbance
and SIX times more than the subgroup with sensory loss.

UK

*Department of Neurology,
Royal Hallamshire Hospital,
Sheffield, UK

IDepartment of
Gastroenterology, Royal
Hallamshire Hospital, Sheffield,
Uk

Correspondence to

Dr M Hadjivassiliou, Department
of Neurology, Roval Hallamshire
Hospital, Sheffield 510 2JF, UK;
m.hadjivassiliou@sheffield.ac.
uk

pPATIENTS WITN COBIAC QISEAsE [BTEITea Tor Neurongical
opinion and evaluate MR imaging sequences as
biomarkers for neurological dysfunction, given the lack of
readily available serological markers of neurological
disease in this cohort.

Methods Retrospective examination of a consecutive
cohort of patients (n=33, mean age=44+13 years
(range 19—64)) with biopsy proven coeliac disease
referred for neurological opinion. Patients were divided
into subgroups based on their primary neurological
complaint (balance disturbance, headache and sensory
loss). 3T MR was used to evaluate differences in brain
grey matter density, cerebellar volume, cerebellar

© www.theDr.com

population,” the health and economic burden
arising as a consequence of neurological dysfunc-
tion is potentially substantial. Characterisation of
brain abnormality in these patients is fundamental
to understanding the pattern and extent of disease.
There is the additional need for reproducble
biomarkers as there is no readily available specific
serological indicator for neurological dysfunction in
this cohort.

Single-voxel proton MR spectroscopy provides an
insight into the underlying chemical environment
of a particular brain region. T2-weighted imaging
allows assessment of white matter abnormalities

15



J Neurol Neurosurg Psychiatry 2012;83:1216-1221

Figure 3 Typical example of white matter abnormalities found in the
patient group. Coronal fluid attenuated inversion recovery (FLAIR) (left)
and axial T2-weighted (right) images of a 57-year-old woman with
coeliac disease who complained of recurrent headaches. Predominantly
frontal subcortical white matter T2-weighted hyperintensities are
Indicated by arrows.

© www.theDr.com
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J Neurol Neurosurg Psychiatry 2012;83:1216-1221

Highlighted areas depict cortical and subcortical brain regions
that show statistically significant lower grey matter
concentrations in patients with coeliac disease compared with
age- and sex-matched controls,



J Neurol Neurosurg Psychiatry 2012;83:1216-1221

Neuro-inflammation

RESEARCH PAPER

Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred
for neurological opinion

Conclusion: Patients with established coeliac disease
referred for neurological opinion have substantial

structural and functional brain deficit and show ¢ e
- -r- - - - - burden
significant brain abnormality on MR imaging. sfunc.
- - . - - sion of
MR imaging may provide valuable biomarkers of disease
lisease.
In this patlent cohort. fuible
o o = = T specific
lrarlgE 'IQ 54]] WITI'I IJH:lpE.*,r |:|r|:|‘.rEFI I:DEILal: I:IIE.EBE.E sem]ugn:a] 1n|:]1|:at|:|1 for neurological dysfunctmn in

Correspondence to referred for neurological opinion. Patients were divided this cohort.
Efr rﬁ;h}i‘fl""_‘asﬁt'?:-l ILZII:l:mhﬁg into subgroups based on their primary neurological Single-voxel proton MR spectroscopy provides an
Hospital, ggh‘;mﬂ; 510 2JF. LK: complaint (balance disturbance, headache and sensory insight into the underlying chemical environment
m.hadjivassiiou@sheffield.ac. loss). 3T MR was used to evaluate differences in brain of a particular brain region. T2-weighted imaging
uk grey matter density, cerebellar volume, cerebellar allows assessment of white matter abnormalities
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Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred
for neurological opin'=-

St Cume. Maros Hoaiassr 9 INEUTOl Neurosurg Psych 2012;83:1216-1221

ain D Wilkinson," Paul D Griffiths," Nigel Hoggard

ABSTRACT
Objecsves 1

There was a tendency (at least in those patients
presenting with cerebral manifestations (ie, balance
disturbance and headaches)) for an increase in the

Incidence of WMASs In patients who were noncompliant
with a GFD diet compared with those patients
who were compliant.

Subjects and comrols

INTRODUCTION
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for neurological opin:-=

Saoat Lisre.) Masias Hadivassh J Neurol Neurosurg Psych 2012;83:1216-1221
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ABSTRACT

\)hwn sves To examee th

patents wi

The incidence of WMA in patients with CD presenting
with headaches and compllant with a GFD was 50%.

volume, ¢ E
Bt ahnormaites 1.’\?.-\ |
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Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred
for neurological opini==

Simart e Hodos Hodivacai J Neurol Neurosurg Psych 2012;83:1216-1221

lain D Wilkinson," Paul D Griffiths," Nigel Hoggard

ABSTRACT
Objeceves 1o examne th

Results from this study show that patients with coeliac
disease and neurological complaints have significant
cerebral and cerebellar abnormalities in comparison

with age- and sex matched healthy volunteers.

INTRODUCTION
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Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred
for neurological opini==

Simart e Hodos Hodivacai J Neurol Neurosurg Psych 2012;83:1216-1221

ain D Wilkinson," Paul D Griffiths," Nigel Hoggard

ABSTRACT

Especially, when compared with the control cohort this
group of patients with coeliac disease and neurological
complaints has significantly smaller cerebellar volume
and has significantly reduced grey matter volume in
multiple brain regions, including the cerebellum.
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Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred
for neurological opin'=-

St Cume. Maros Hoaiassr 9 INEUTOl Neurosurg Psych 2012;83:1216-1221

3in D Wilkinson,” Paul D Griffiths Nigel Hoggard

ABSTRACT

Our finding of cerebellar atrophy in the patient group
concurs with previous autopsy reports that have shown
selective loss of Purkinje cells in the cerebellar cortex
of patients with coeliac disease and neurological
complaints, and also shows functional and clinical
correlation in that the vast majority of patients
complained of balance disturbance.

INTRODUCTION
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Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred
for neurological opini==

Simart e Hodos Hodivacai J Neurol Neurosurg Psych 2012;83:1216-1221

lain D Wilkinson," Paul D Griffiths," Nigel Hoggard

ABSTRACT
Oljecsves To examne th

The mechanisms uhderlying Purkinje cell loss In
relation to gluten sensitivity are yet to be fully

elucidated. However, current theory tends towards an
Immune-mediated cellular destruction.

INTRODUCTION
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Nutritional Neuroscience, Volume 7 Number 3 (June 2004), pp. 151-161 healthsciences

Nutritional Neuroscience, Volume 7 Number 3 (June 2004), pp. 151-161

Immune Response to Dietary Proteins, Gliadin and
Cerebellar Peptides in Children with Autism

A. VOJDANI**#, T}.\ O’BRYANS, J.A. GREENY, ]. MCCANDLESS?, K.N. WOELLER/, E. VOJDANI®, A.A. NOURIAN®

T AAAATTIT

“We conclude that a subgroup of patients with
autism produces antibodies against Purkinje cells
and gliadin peptides, which may be responsible for

some of the neurological symptoms in autism.”

The mechanisms behind autoimmune reaction to
nervous system antigens in autism are not understood.
We assessed the reactivity of sera from 50 autism
patients and 50 healthy controls to specific peptides
from gliadin and the cerebellum. A significant percen-
tage of autism patients showed elevations in antibodies
against gliadin and cerebellar peptides simultaneously.
For examining cross-reaction between dietary proteins
and cerebellar antigens, antibodies were prepared
in rabbits, and binding of rabbit anti-gliadin,
anti-cerebellar peptides. anti-MBP, anti-milk, anti-egg,

© www.theDr.com

INTRODUCTION

Autism is a complex developmental disorder with
unknown etiology. As with many complex diseases,
genetic and environmental factors including diet,
infections and xenobiotics play a critical role in
the development of autism (Ivarsson et al., 1990;
Wakefield et al., 1998; Edelson and Cantor, 2000; Fatemi
et al., 2002; Kibersti and Roberts, 2002; Vojdani et al.,

26
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Immune Response to Dietary Proteins, Gliadin and
Cerebellar Peptides in Children with Autism

A. VOJDANI**#, T}.\ O’BRYANS, J.A. GREENY, ]. MCCANDLESS?, K.N. WOELLER/, E. VOJDANI®, A.A. NOURIAN®

T AAAATTIT

We found that children with autism had significantly higher
levels of both gluten and cerebellar peptide antibodies in more
than 80% of the cases. If gluten antibodies were elevated,
cerebellar peptide antibodies were also high.

The mechanisms behind autoimmune reaction to INTRODUCTION
nervous system antigens in autism are not understood.

We assessed the reactivity of sera from 50 autism o . .
patients and 50 healthy controls to specific peptides Autism is a comp lex developmental disorder with

from gliadin and the cerebellum. A significant percen- unanWH eti(ﬂog}_’ - As with many Cor.nplex _diseas'es’
tage of autism patients showed elevations in antibodies genetic and environmental factors mcludmg diet,
against gliadin and cerebellar peptides simultaneously.  infections and xenobiotics play a critical role in

For examining cross-reaction between dietary proteins  the development of autism (Ivarsson et al., 1990;
and cerebellar antigens, antibodies were prepared Wakefield et al., 1998; Edelson and Cantor, 2000; Fatemi

in rabbits, and binding of rabbit anti-gliadin, L . N7
anti-cerebellar veptides. anti-MBP, anti-milk, anti-egg. et al., 2002; Kibersti and Roberts, 2002; Vo]dam et al.,
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Other areas of the brain including the gyrus rectus and
anterior cingulate gyrus also showed significant grey
matter loss in the subject group.
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Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred
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lain D Wilkinson," Paul D Griffiths," Nigel Hoggard

ABSTRACT
Objecsves To examne th

Abnormalities in these regions have been shown to be
associated with executive and psychomotor symptomes,
and grey matter loss in these areas was found in
patients with depression.

hire efficld, 1 Xl ha ndergone
INTRODUCTION ihseguent MR mmaging of the brain as part of their
| 2066 ke ar nied v
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Should we be ‘nervous’ about coeliac disease? Brain
abnormalities in patients with coeliac disease referred
for neurological opin'=-

St Cume. Maros Hoaiassr 9 INEUTOl Neurosurg Psych 2012;83:1216-1221

sin D Wilkinson," Paul D Griffiths," Nigel Hoggard

ABSTRACT

The extent and pattern of grey matter loss in
patients with coeliac disease receiving a gluten-free diet
compared with controls raises important guestions
about possible subclinical neurological disease in these
patients and the need for early diagnosis and treatment
with a strict gluten-free diet.

Subjects and comrols
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Kieslich,M., Pediatrics Vol.108 No.2, August 2001

Brain White-Matter Lesions in Celiac Disease: A Prospective Study of 75
Diet-Treated Patients

Matthias Fieslich, MD* Germidn Errazuriz, MD*; Hans Georg Posselt, MD®;
Walter Moeller-Hartmann, MDq; Friedhelm Zanella, MDf; and Hansjosef Boehles, MD®

ABSTRACT. Objective. Celiac disease (CD), or gluten
sensitivity, is considered to be a state of heightened
immunologic responsiveness to ingested gluten proteins
in genetically predisposed individuals. The gastrointes-
tinal manifestation suggests a severe enteropathy of the
small intestine with malabsorption, steatorrhea, and
waight loss because of a deranged mucosal immune re-
sponee. Neurologic complications occur, especially epi-
lepsy, possibly associated with occipital calcifications or
folate deficiency and cerebellar ataxia. There have been
reports of brain white-matter lesions as an extraintestinal
mani festation in Crohn disease and ulcerative colitis but
not in CD.

Methods.  In this study, 75 diet-treated mainly pediat-
ric patients with biopsy-proven CD} underwent prospec-
tively «clinical neurologic examinations, laboratory
investlg‘.ltions,‘ e]ect]uencephalogmphy, computed to-

phy: CT, compited tomography; MEI, magnetic resonance imag-
ing: ALY, arbitrary units.

eliac disease (CD, or gluten sensitivity, is con-

sidered to be a state of heightened immuno-

logic responsiveness to ingested gluten pro-
teins in genetcally predisposed individuals. The
gastrointestinal manifestation implies a severe enter-
opathy of the small intestine with malabsorption,
steatorrhea, and weight loss associated with charac-
teristic lesions of the small bowel mucosa, which
improve after withdrawal of gluten from the diet. It
often is associated with the presence of antiendonny-
sial and antigliadin antibodies. The pathologic mu-

cosal immune response has a background of genetic
siarorvHhility TiwrosHoatinne ehovvad et 7090 w0

In this study, 75 diet-treated mainly pediatric
patients with biopsy-proven CD underwent prospectively
clinical neurologic examinations, laboratory
Investigations, electroencephalography, computed
tomography, and magnetic resonance imaging. The age
range was 2.8 to 24.2 years with a mean of 11.6 years.
The mean period of gluten exposure was 2.4 years.

gang Costhe Urndversity, Frankfurt/Main, Carmany.
Recalved for publication Diec 20, 2000; accepted Apr %, 2001,

{Iga) and classified into 3 groups: 1) good: no dietary mistakes, 2)
mioderate: 1 or 2 distary mistakes per week, or 3) poor: more than

Reprint requasts to (ME.} Department of Pediatrics, [shann Walfgang
Coethe Undversity, Theodor-Stern-Kal 7, 6030 Frankfurt, Main, Cermary.
E-miall: mkleslich@zkiunl-frankfurt da

FEDIATEICS {[55M D031 4005), Copyright © 2001 by the American Acad-
emy of Pedlatrics.

http: /S warw pediatrics.org, Lﬁjﬂ_{_:ﬂla te EE[" 111151 %Q%
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2 dietary mistakes per week Ig& were measured in arbitrary wnits
(AL by the gluter-lgA-=niymse immunometric assay (Pharmacia,
Erlagen, Germarny). The ghuten exposure time was defined as age
at diagnosis minus the age at the beginning of gluten-containing
niitiition plus the time of diagnostic gluten exposition. EES -

edialrr_c s.org by m_P}FEE}:IﬁiI\R'}ﬁEG%J 108 Mo. 2 August 2001 1of4
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Kieslich,M., Pediatrics Vol.108 No.2, August 2001

Brain White-Matter Lesions in Celiac Disease: A Prospective Study of 75
Diet-Treated Patients

Matthias Fieslich, MD* Germidn Errazuriz, MD*; Hans Georg Posselt, MD®;
Walter Moeller-Hartmann, MDq; Friedhelm Zanella, MDf; and Hansjosef Boehles, MD®

ABSTRACT. Objective. Celiac disease (CD), or gluten
sensitivity, is considered to be a state of heightened
immunologic responsiveness to ingested gluten proteins
in genetically predisposed individuals. The gastrointes-
tinal manifestation suggests a severe enteropathy of the
small intestine with malabsorption, steatorrhea, and
waight loss because of a deranged mucosal immune re-
sponee. Neurologic complications occur, especially epi-
lepsy, possibly associated with occipital calcifications or
folate deficiency and cerebellar ataxia. There have been
reports of brain white-matter lesions as an extraintestinal
mani festation in Crohn disease and ulcerative colitis but
not in CD.

Methods.  In this study, 75 diet-treated mainly pediat-
ric patients with biopsy-proven CD} underwent prospec-
tively «clinical neurologic examinations, laboratory
investlg‘.ltions,‘ e]ect]uencephalogmphy, computed to-

Neurologic disorders or findings were

phy: CT, compited tomography; MEI, magnetic resonance imag-
ing: ALY, arbitrary units.

eliac disease (CD, or gluten sensitivity, is con-

sidered to be a state of heightened immuno-

logic responsiveness to ingested gluten pro-
teins in genetcally predisposed individuals. The
gastrointestinal manifestation implies a severe enter-
opathy of the small intestine with malabsorption,
steatorrhea, and weight loss associated with charac-
teristic lesions of the small bowel mucosa, which
improve after withdrawal of gluten from the diet. It
often is associated with the presence of antiendonny-
sial and antigliadin antibodies. The pathologic mu-

cosal immune response has a background of genetic
siarorvHhility TiwrosHoatinne ehovvad et 7090 w0

found In 51.4% patients with CD.

T2-hyperintensive white-matter lesions in 15 patients
(20%). There was no correlation between these lesions
and dietary compliance or neurologic or electroencepha-
lographic abnormalities. The mean gluten exposure time
of these patients was slightly increased (not significant).

Conclusions.  Focal white-matter lesions in the brain
may represent an extraintestinal manifestation of CD.
They may be ischemic in origin as a result of a vasculitis
or caused by inflammatory Jen\ye]inatlon. They seem bo
be more typical of pediatric CD} than cerebral caleifica-
tions. Their prognostic value is unclear and needs to be
elucidated in additional studies. CD} should be suggested
as a differential diagnosis in children with unclear
white-matter lesions even without intestinal symptoms.
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myosits; neuromyotonia; myasthenic syndrome;
myelopathy; and dementia accompanied by brain
atrophy in adults #-19 The aim of this study was to
investigate the spectrum, incidence, and risk factors
of neurologic involvement of CD in a mainly pedi-
atric cohort.

METHODS

Seventy-Ave diet-treaked patents who attended the pediatric
outpatient clinic of Frankfuirt University between 1997 and 1990
wiere enrolled in this prospective study. The age range was 2.8 wo
24.2 years with a median of 107 years and a mean of 116 years
(standand dewviation: 5.13). Informed consent was obtained from
the patients or their parents. For all patents, the diagnosis was
based on biopsies of the small intestine combined with gluten
exposition. Fifty-two female patients (69%) and 22 male patients
(31%) vunderwent clinical neurclogc examination, labomatory in-
vestigation, electroencephalography (EBC), computed tomogra-
phy (CT), and magnetic resonance imaging (MR, Medical histony
conceming concomitant diseases and perinatal problems was
evaluated. The quality of dietary compliance was analyzed by a
questionnaire, confirmed by the presence of gliadin antibodies
(Iga) and classified ints 3 grovps: 1) good: no dietary mistakes 2)
mioderate: 1 or 2 distary mistakes per week, or 3) poor: more than
2 dietary mistakes per week Ig& were measured in arbitrary wnits
(AL by the gluter-lgA-=niymse immunometric assay (Pharmacia,
Erlagen, Germarny). The ghuten exposure time was defined as age
at diagnosis minus the age at the beginning of gluten-containing
niitiition plus the time of diagnostic gluten exposition. EES -
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Brain White-Matter Lesions in Celiac Disease: A Prospective Study of 75
Diet-Treated Patients

Matthias Fieslich, MD* Germidn Errazuriz, MD*; Hans Georg Posselt, MD®;

Walter Moeller-Hartmann, MDg; Friedhelm

ABSTRACT. Objective. Celiac disease (CD), or gluten
sensitivity, is considered to be a state of heightened
lmmuno]omc responsiveness to in ested gluten proteins
in genetically predisposed individuals. The gastrointes-
tinal manifestation suggests a severe enteropathy of the
small intestine with malabsorption, steatorrhea, and
waight loss because of a deranged mucosal immune re-
sponee. Neurologic complications occur, especially epi-
lepsy, possibly associated with occipital calcifications or
folate deficiency and cerebellar ataxia. There have been
reports of brain white-matter lesions as an extraintestinal
mani festation in Crohn disease and ulcerative colitis but
not in CD.

Methods.  In this study, 75 diet-treated mainly pediat-
ric patients with biopsy-proven CD} underwent prospec-
tively «clinical neurologic examinations, laboratory
investlg‘.ltions,‘ e]ect]uencephalogmphy, computed to-

Zanella, MDgf; and Hansjosef Boehles, MD#

phy: CT, compited tomography; MEI, magnetic resonance imag-
ing: ALY, arbitrary units.

eliac disease (CD, or gluten sensitivity, is con-

sidered to be a state of heightened immuno-

logic responsiveness to ingested gluten pro-
teins in genetcally predisposed individuals. The
gastrointestinal manifestation implies a severe enter-
opathy of the small intestine with malabsorption,
steatorrhea, and weight loss associated with charac-
teristic lesions of the small bowel mucosa, which
improve after withdrawal of gluten from the diet. Tt
often is associated with the presence of antiendonny-
sial and antigliadin antibodies. The pathologic mu-

cosal immune response has a background of genetic
siarorvHhility TiwrosHoatinne ehovvad et 7090 w0

Of 75 biopsy-proven mainly pediatric celiac patients,
20% of them had MRI detected unilateral and bilateral
T2-hyperintensive white-matter lesions

Conclusions. Focal ite-matter lesions in the brain
may represent an extraintestinal manifestation of CD.
Thev may be ischemic in origin as a result of a vasculitis
or caused by inflammatory Jenrw]LnatLon They seem bo
be more ty].uca] of pedmtm CD than cerebral calcifica-
tions. Their prognostic value is unclear and needs to be
elucidated in additional studies. CD} should be suggested
as a differential diagnosis in children with unclear
white-matter lesions even without intestinal symptoms.
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of neurologic involvement of CD in a mainly pedi-
atric cohort.

METHODS

Seventy-Ave diet-treaked patents who attended the pediatric
outpatient clinic of Frankfuirt University between 1997 and 1990
wiere enrolled in this prospective study. The age range was 2.8 wo
24.2 years with a median of 107 years and a mean of 116 years
(standand dewviation: 5.13). Informed consent was obtained from
the patients or their parents. For all patents, the diagnosis was
based on biopsies of the small intestine combined with gluten
exposition. Fifty-two female patients (69%) and 22 male patients
(31%) vunderwent clinical neurclogc examination, labomatory in-
vestigation, electroencephalography (EBC), computed tomogra-
phy (CT), and magnetic resonance imaging (MR, Medical histony
conceming concomitant diseases and perinatal problems was
evaluated. The quality of dietary compliance was analyzed by a
questionnaire, confirmed by the presence of gliadin antibodies
(Iga) and classified ints 3 grovps: 1) good: no dietary mistakes 2)
mioderate: 1 or 2 distary mistakes per week, or 3) poor: more than
2 dietary mistakes per week Ig& were measured in arbitrary wnits
(AL by the gluter-lgA-=niymse immunometric assay (Pharmacia,
Erlagen, Germarny). The ghuten exposure time was defined as age
at diagnosis minus the age at the beginning of gluten-containing
niitiition plus the time of diagnostic gluten exposition. EES -
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Fig 1. Larger bilateral periventricular white-matter lesions (T2
spin-echo sequence).

© www.theDr.com

36



CASE STUDY #1

Conjunctival Tumor diagnosed as
Kaposi’s Sarcoma
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Regression of conjunctival tumor
during dietary treatment of celiac
disease

Samuray Tuncer, Baris Yeniad, Gonul Peksayar

A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding, intolerance to the ingestion of baby
foods, anorexia, and abdominal distention. Prior to her referral,
endoscopic small intestinal biopsy had been carried out under

. A3-year-old girl presented with a hemorrhagic =

€

: conjunctival lesion in the right eye. :a

L ana me Cconuncuval [mor Snowed COmplere Iegression
during gluten-free dietary treatment. The clinical fleshy
appearance of the lesion with spider-like vascular extensions
and subconjunctival hemorrhagic spots, possible association
with an acquired immune system dysfunction due to CD, and
spontaneous regression by a gluten-free diet led us to make a
presumed diagnosis of conjunctival Kaposi sarcoma.

Key words: Celiac disease, conjunctiva, gluten-free diet, Kaposi
sarcoma
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steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined by her pediatrician in the
first 3 years of life.

Owur initial visit showed that the visual acuities were 20/20
in both eyes. Slit-lamp examination of the right eye revealed

151

al

POsSIDIE QIAGNOS1S OL L 11 aNouier NOSPItdl. 1NeTerore, ner
parents did not want their child to undergo general anesthesia
tor the second time for the excisional biopsy. We decided to
follow the patient without any intervention until all systemic
investigations were concluded.

The blood test for HIV antibody was negative. Serology
showed high anti-gliadin and anfi-endomysial immunoglobulin
A antibody levels. Endoscopic intestinal biopsy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crvpt
hyperplasia consistent with CD. Genetic testing of the family
members revealed high maternal autoantibody titers for CD.

After the diagnosis of CD, gluten-free diet was instituted.

The conjunctival lesion gradually regressed [Fig. 1B] and
Almmememmmammd el adaler A ae T ammmamdlas TEIa 1671 Clam wirme
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A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding, intolerance to the ingestion of baby
foods, anorexia, and abdominal distention. Prior to her referral,
endoscopic small intestinal biopsy had been carried out under

. The medical history revealed premature cessation of =
. breast feeding, intolerance to the ingestion of baby °
: foods, anorexia, and abdominal distention.

and subconjunctival 11em01r11agic spots, possible association
with an acquired immune system dysfunction due to CD, and
spontaneous regression by a gluten-free diet led us to make a
presumed diagnosis of conjunctival Kaposi sarcoma.

Key words: Celiac disease, conjunctiva, gluten-free diet, Kaposi
sarcoma
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steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined by her pediatrician in the
first 3 years of life.

Owur initial visit showed that the visual acuities were 20/20
in both eyes. Slit-lamp examination of the right eye revealed

Ll Ll il _______to

follow the patient without any intervention wntil all systemic
investigations were concluded.

The blood test for HIV antibody was negative. Serology
showed high anti-gliadin and anfi-endomysial immunoglobulin
A antibody levels. Endoscopic intestinal bmp sy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crypt
hyperplasia consistent with CD. Genetic testing of the fa.tm.l}f
members revealed high maternal autoantibody titers for CD.

After the diagnosis of CD, gluten-free diet was instituted.
The conjunctival lesion gradually regressed [Fig. 1B] and
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Regression of conjunctival tumor
during dietary treatment of celiac
disease

Samuray Tuncer, Baris Yeniad, Gonul Peksayar

A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding, intolerance to the ingestion of baby
foods, anorexia, and abdominal distention. Prior to her referral,
endoscopic small intestinal biopsy had been carried out under

steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined bv her pediatrician in the
first 3 years of life.

Owur initial visit showed that the visual acuities were 20/20
in both eyes. Slit-lamp examination of the right eye revealed

Her weight and height percentiles were subnormal compared
to her age group. From 26 months of age, she had recurrent

serous otitis media treated with systemic antibiotics.

and subconjunctival 11em01r11agic spots, possible association
with an acquired immune system dysfunction due to CD, and
spontaneous regression by a gluten-free diet led us to make a
presumed diagnosis of conjunctival Kaposi sarcoma.

Key words: Celiac disease, conjunctiva, gluten-free diet, Kaposi
sarcoma
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follow the patient without any interv: ention wntil all systemic
investigations were concluded,

The blood test for HIV antibody was negative. Serology
showed high anti-gliadin and anfi-endomysial immunoglobulin
A antibody levels. Endoscopic intestinal bmp sy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crypt
hyperplasia consistent with CD. Genetic testing of the fa.tm.l}f
members revealed high maternal autoantibody titers for CD.

After the diagnosis of CD, gluten-free diet was instituted.
The conjunctival lesion gradually regressed [Fig. 1B] and
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Regression of conjunctival tumor
during dietary treatment of celiac
disease

Samuray Tuncer, Baris Yeniad, Gonul Peksayar

A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding, intolerance to the ingestion of baby
foods, anorexia, and abdominal distention. Prior to her referral,
endoscopic small intestinal biopsy had been carried out under

steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined by her pediatrician in the
first 3 years of life.

Owur initial visit showed that the visual acuities were 20/20
in both eyes. Slit-lamp examination of the right eye revealed

Our initial visit showed that the visual acuities were 20/20
In both eyes. Slit-lamp examination of the right eye revealed
a reddish, elevated, and highly vascular spider-like lesion
on the superior bulbar conjunctiva, measuring 12x4x2 mm
[Fig. 1A].

Key words: Celiac disease, conjunctiva, gluten-free diet, Kaposi
sarcoma

A antibody levels. Endoscopic intestinal .bicr_p sy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crvpt
hyperplasia consistent with CD. Genetic testing of the family

Indian ] Ophthalmol: 2010;58:433-434 members revealed high maternal autoantibody titers for CD.

After the diagnosis of CD, gluten-free diet was instituted.
The conjunctival lesion gradually regressed [Fig. 1B] and
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A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding
foods, anorexia, and abdo
endoscopic small intestina
general anesthesia with a
(CD). Her parents did not
anesthesia for the second
decided to follow the pat
were concluded. In evalu ; .
CD and the comjunctival tumor showed complete regression
during gluten-free dietary treatment. The clinical fleshy
appearance of the lesion with spider-like vascular extensions
and subconjunctival hemorrhagic spots, possible association
with an acquired immune system dysfunction due to CD, and
spontaneous regression by a gluten-free diet led us to make a
presumed diagnosis of conjunctival Kaposi sarcoma.
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Our presumed diagnosis was
conjunctival Kaposi sarcoma
(KS).

steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined by her pediatrician in the
first 3 years of life.

the visual acuities were 20,20
tion of the right eye revealed
v vascular spider-like lesion
ctiva, measuring 12x4x2 mm
0sis was conjunctival Kaposi
al, endoscopic small intestinal
. der general anesthesia with a
possible diagnosis of CD in another hospital. Therefore, her
parents did not want their child to undergo general anesthesia
tor the second time for the excisional biopsy. We decided to
follow the patient without any intervention until all systemic
investigations were concluded.

The blood test for HIV antibody was negative. Serology
showed high anti-gliadin and anfi-endomysial immunoglobulin
A antibody levels. Endoscopic intestinal biopsy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crvpt
hyperplasia consistent with CD. Genetic testing of the family
members revealed high maternal autoantibody titers for CD.

After the diagnosis of CD, gluten-free diet was instituted.

The conjunctival lesion gradually regressed [Fig. 1B] and
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A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding, intolerance to the ingestion of baby
foods, anorexia, and abdominal distention. Prior to her referral,
endoscopic small intestinal biopsy had been carried out under

steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined by her pediatrician in the
first 3 years of life.

Owur initial visit showed that the visual acuities were 20/20
in both eyes. Slit-lamp examination of the right eye revealed

The blood test for HIV antibody was negative.

decided to follow the patient until all systemic investigations
were concluded. In evaluation, the case was diagnosed with
CD and the conjunctival tumor showed complete regression
during gluten-free dietary treatment. The clinical fleshy
appearance of the lesion with spider-like vascular extensions
and subconjunctival hemorrhagic spots, possible association
with an acquired immune system dysfunction due to CD, and
spontaneous regression by a gluten-free diet led us to make a
presumed diagnosis of conjunctival Kaposi sarcoma.

Key words: Celiac disease, conjunctiva, gluten-free diet, Kaposi
sarcoma
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sarcoma (K5). Prior to her referral, endoscopic small intestinal
biopsy had been carried out under general anesthesia with a
possible diagnosis of CD in another hospital. Therefore, her
parents did not want their child to undergo general anesthesia
tor the second time for the excisional biopsy. We decided to
follow the patient without any intervention until all systemic
investigations were concluded.

The blood test for HIV antibody was negative. Serology
showed high anti-gliadin and anfi-endomysial immunoglobulin
A antibody levels. Endoscopic intestinal biopsy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crvpt
hyperplasia consistent with CD. Genetic testing of the family
members revealed high maternal autoantibody titers for CD.

After the diagnosis of CD, gluten-free diet was instituted.
The conjunctival lesion gradually regressed [Fig. 1B] and
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A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding, intolerance to the ingestion of baby
foods, anorexia, and abdominal distention. Prior to her referral,
endoscopic small intestinal biopsy had been carried out under

steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined by her pediatrician in the
first 3 years of life.

Owur initial visit showed that the visual acuities were 20/20
in both eyes. Slit-lamp examination of the right eye revealed

Serology showed high anti-gliadin and anti-endomysial

demonstrated partial villous atrophy, intraepithelial
lymphocytosis, and crypt hyperplasia consistent with CD.

spontaneous regression by a gluten-free diet led us to make a
presumed diagnosis of conjunctival Kaposi sarcoma.

Key words: Celiac disease, conjunctiva, gluten-free diet, Kaposi
sarcoma
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The blood test for HIV antibody was negative. Serology
showed high anti-gliadin and anfi-endomysial immunoglobulin
A antibody levels. Endoscopic intestinal biopsy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crvpt
hyperplasia consistent with CD. Genetic testing of the family
members revealed high maternal autoantibody titers for CD.

After the diagnosis of CD, gluten-free diet was instituted.
The conjunctival lesion gradually regressed [Fig. 1B] and
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A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding, intolerance to the ingestion of baby
foods, anorexia, and abdominal distention. Prior to her referral,
endoscopic small intestinal biopsy had been carried out under

steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined by her pediatrician in the
first 3 years of life.

Owur initial visit showed that the visual acuities were 20/20
in both eyes. Slit-lamp examination of the right eye revealed

Her parents did not want their child to undergo general anesthesia
for the second time (after endoscopy) for the excisional biopsy.
We decided to follow the patient without any intervention until all
systemic investigations were concluded.

spontaneous regression by a gluten-free diet led us to make a

presumed diagnosis of conjunctival Kaposi sarcoma. The blood test for HIV antibody was negative. Serology

showed high anti-gliadin and anfi-endomysial immunoglobulin
A antibody levels. Endoscopic intestinal biopsy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crvpt
hyperplasia consistent with CD. Genetic testing of the family
members revealed high maternal autoantibody titers for CD.

Key words: Celiac disease, conjunctiva, gluten-free diet, Kaposi
sarcoma
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After the diagnosis of CD, gluten-free diet was instituted.
The conjunctival lesion gradually regressed [Fig. 1B] and
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A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding, intolerance to the ingestion of baby
foods, anorexia, and abdominal distention. Prior to her referral,
endoscopic small intestinal biopsy had been carried out under

After the diagnosis of CD, gluten-free diet was instituted.

decided to follow the patient until all systemic investigations
were concluded. In evaluation, the case was diagnosed with
CD and the comjunctival tumor showed complete regression
during gluten-free dietary treatment. The clinical fleshy
appearance of the lesion with spider-like vascular extensions
and subconjunctival hemorrhagic spots, possible association
with an acquired immune system dysfunction due to CD, and
spontaneous regression by a gluten-free diet led us to make a
presumed diagnosis of conjunctival Kaposi sarcoma.
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steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined by her pediatrician in the
first 3 years of life.

Owur initial visit showed that the visual acuities were 20/20
in both eyes. Slit-lamp examination of the right eye revealed

sarcoma (K5). Prior to her referral, endoscopic small intestinal
biopsy had been carried out under general anesthesia with a
possible diagnosis of CD in another hospital. Therefore, her
parents did not want their child to undergo general anesthesia
tor the second time for the excisional biopsy. We decided to
follow the patient without any intervention until all systemic
investigations were concluded.

The blood test for HIV antibody was negative. Serology
showed high anti-gliadin and anfi-endomysial immunoglobulin
A antibody levels. Endoscopic intestinal biopsy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crvpt
hyperplasia consistent with CD. Genetic testing of the family
members revealed high maternal autoantibody titers for CD.

After the diagnosis of CD, gluten-free diet was instituted.

The conjunctival lesion gradually regressed [Fig. 1B] and
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Regression of conjunctival tumor
during dietary treatment of celiac
disease

Samuray Tuncer, Baris Yeniad, Gonul Peksayar

A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding, intolerance to the ingestion of baby
foods, anorexia, and abdominal distention. Prior to her referral,
endoscopic small intestinal biopsy had been carried out under

The conjunctival lesion gradually regressed [Fig. 1B] and

steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined bv her pediatrician in the
first 3 years of life.

Owur initial visit showed that the visual acuities were 20/20
in both eyes. Slit-lamp examination of the right eye revealed

disappeared completely after 2 months [Fig. 1C].

L’ ana me Conjuncuval [Imor Snowed COmplere Iegression
during gluten-free dietary treatment. The clinical fleshy
appearance of the lesion with spider-like vascular extensions
and subconjunctival hemorrhagic spots, possible association
with an acquired immune system dysfunction due to CD, and
spontaneous regression by a gluten-free diet led us to make a
presumed diagnosis of conjunctival Kaposi sarcoma.
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POsSIDIE QIAGNOS1S OL L 11 aNouier NOSPItal. 1NeTerore, ner
parents did not want their child to undergo general anesthesia
tor the second time for the excisional biopsy. We decided to
follow the patient without any intervention until all systemic
investigations were concluded.

The blood test for HIV antibody was negative. Serology
showed high anti-gliadin and anfi-endomysial immunoglobulin
A antibody levels. Endoscopic intestinal bmp sy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crypt
hyperplasia consistent with CD. Genetic testing of the fa.tru.l}f
members revealed high maternal autoantibody titers for CD.

After the diagnosis of CD, gluten-free diet was instituted.

The conjunctival lesion gradually regressed [Fig. 1B] and
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1 week of GFD 2 months of GFD

Figure 1: A 3-year-old girl, who had a 3-months history of hemorrhagic tear episodes, presented with a painless and reddish conjunctival lesion
in the right eye. (A) Anterior segment photograph of the right eye showing reddish, fleshy, and highly vascular spider-like lesion on the superior

bulbar conjunctiva. (B) After one week of follow-up with a gluten-free diet, spontaneous regression of the conjunctival lesion was noted. (C) After
2 months of follow-up, the conjunctival lesion disappeared completely
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Samuray Tuncer, Baris Yeniad, Gonul Peksayar

A 3-vear-old girl presented with a hemorrhagic conjunctival
lesion in the right eye. The medical history revealed premature
cessation of breast feeding, intolerance to the ingestion of baby
foods, anorexia, and abdominal distention. Prior to her referral,
endoscopic small intestinal biopsy had been carried out under

steroids, and hence, excisional biopsy was suggested. The
patient was referred to our clinic to get a second opinion.

Her past medical history revealed premature cessation
of breast feeding, intolerance to the ingestion of baby foods,
anorexia, and abdominal distention since 2 months. Her weight
and height percentiles were subnormal compared to her age
group. From 26 months of age, she had recurrent serous ofitis
media treated with systemic antibiotics. However, the primary
etiology could not be determined bv her pediatrician in the
first 3 years of life.

Owur initial visit showed that the visual acuities were 20/20
in both eyes. Slit-lamp examination of the right eye revealed

She was completely asymptomatic and the conjunctival lesion
did not recur after 9 months of follow-up.

L’ ana me Conjuncuval [Imor Snowed COmplere Iegression
during gluten-free dietary treatment. The clinical fleshy
appearance of the lesion with spider-like vascular extensions
and subconjunctival hemorrhagic spots, possible association
with an acquired immune system dysfunction due to CD, and
spontaneous regression by a gluten-free diet led us to make a
presumed diagnosis of conjunctival Kaposi sarcoma.

Key words: Celiac disease, conjunctiva, gluten-free diet, Kaposi
sarcoma

Indian | Ophthalmol: 2010;58:433-434

DOI: 10.4103/0301-4738.67071

© www.theDr.com

POsSIDIE QIAGNOS1S OL L 11 aNouier NOSPItal. 1NeTerore, ner
parents did not want their child to undergo general anesthesia
tor the second time for the excisional biopsy. We decided to
follow the patient without any intervention until all systemic
investigations were concluded.

The blood test for HIV antibody was negative. Serology
showed high anti-gliadin and anfi-endomysial immunoglobulin
A antibody levels. Endoscopic intestinal bmp sy demonstrated
partial villous atrophy, intraepithelial lymphocytosis, and crypt
hyperplasia consistent with CD. Genetic testing of the fa.tru.l}f
members revealed high maternal autoantibody titers for CD.

After the diagnosis of CD, gluten-free diet was instituted.

The conjunctival lesion gradually regressed [Fig. 1B] and
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Premise #2

Gluten Sensitivity is not yet recognized by
Practitioners as a Primary Presentation
IN Their Offices
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How many Know or
Suspect you may have a
Sensitivity to Gluten?
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Origral articke 33

A UK study assessing the population prevalence of
self-reported gluten sensitivity and referral characteristics
to secondary care

Imran Aziz®, Nina R. Lewis®, Marios - EUI' J Of Gastro & Hepatology 2014, Vol 26 No 1

Nathan Rugg® Alan Kelsall®, Laurence Newrick™ and David S. Sanders®

Background Reports suggest that gluten sensitivity (GS) were found to have CD and 93% to have NCGS. All CD
exists in the absence of coeliac disease (CD). This dinical patients were human leucocyle antigen DQ2 or DOS
enlity has been termed noncoeliac gluten sensitivity INCGS). posive compared with 53% of NCGS cases (P=0,0003).
Nutritional deficlencies (P < 0.003), autasmmune disorders
(23,1 vs, 9.7%, P=0.0001) and a lower mean BMI (23.7 vs.
258, P=0.001) were significantly associated with CD
compared with NCGS

Objectives To determine the population prevalence of
scl-reported GS and referral charactenstics to secondary
care

Patients and méthads A UK sonulation based

There is an emerging problem encountered
In clinical practice of patients complaining of
gluten-related symptoms despite the absence of
diagnostic markers for CD, such as negative
coeliac serology and normal duodenal biopsies.

Introduction Markcrers have cestimated that 15<-25% of North
Cocliae dsease (CDD) is a chronic inflammatory disorder of Amernican  consumerns  want  gluten-free  foods  [8.9]
the small bowel, which affects 1% of the population [1.2) lthough recently published data woukd suggest this o
I'be conddition can be defined as a state of hewghrened be an overestimaron [10,11]. A Narwnal Health and
immunological responsivencss to ingested gluten (from Nutrition Examination Survey in the USA, invalving 7798
wheat, barley or rve) in gencticilly susceptible indivi- people aged 6 vears or older, suggests that 0.63% of the
23} The diagnosis of CD is based on the American public consume a GFD, although the magority
orstraton of hiswlogcal sboormalities on duodenal of these do not hawe CD [10]. The prevalence of
biopsics in accordance with the modified Marsh classifica- serologicallv diagnosed CID in this studv was found to be
ton [45] Cormoborstive evidence used o support the 0.71%, ver up o BO% were previously unaware of the
fiaznosis comes from positive cocliac serodogy in the form dizznosis of CD and nor wking a GFD. Elsewhere, work
f end sigl antibodv (EMA) and tissue transglutaminase from New Zealand has found thar CID affects 1% of
antibody (TTG) [3,6). The comerstone of treatment for children, ver 3% report gluten avoidance [11]. Cansistent
CD s lifelong adherence to a sarict gluten-free diet (GFD) with these findings is the emerging problem encountered
which in the majonty leads o an improved clinical in clinical practice of parients complaining of gluten-

ourcome, psychological well-being and qualicy of hfe [3,7] related symproms despite the absence of diagnostic

markers for CI), such as negative coclac scrol and
However, the consumption of a GFD seems greatly oot of normal duodenal biopsies, These paticnts pose a chnical
proportion to the projected number of patients with CID. dilemma to healthcare pmofessionals and in the past have
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A UK study assessing the population prevalence of
self-reported gluten sensitivity and referral characteristics
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Background Reports suggest that glulen sensitivity (GS)
exists in the absence of coeliac disease (CD). This clinical
enlity has been termed noncoeliac gluten sensitivity INCGS).

Objectives To determine the population prevalence of
scli-reported GS and referral charactenstics to secondary
care,

Patients and methods A UK sonulation based

Eur J of Gastro & Hepatology 2014, Vol 26 No 1

Laurence Newrick® and David S. Sanders®

were found to have CD and 93% to have NCGS. All CD
patients were human leucocyle antigen DQ2 or DOS
posive compared with 53% of NCGS cases (P=0,0003).
Nutritional deficiencies (P < 0.003), autosmmune disorders
(23,1 vs, 9.7%, P=0.0001) and a lower mean BMI (23.7 vs.
258, P=0.001) were significantly associated with CD
compared with NCGS.

These patients pose a clinical dilemma to healthcare
professionals and in the past have been described as belonging
to a ‘no man’s land’ due to the dlagnostlc uncertainty

0.8% knovm to hn e a doc!or uagnocm of CD Individuals
with GS had an increased prevalence of fuffilling the Rome
11l criteria for irntable bowel syndrome, n comparison
with those without GS (20 vs, 3.8%%, odds ratic 6.23,
P<00001). In secondary care 200 GS patients (female
84%, mean age 39.6 years) were investigated, in whom 7%
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“Please...tell me more about this imaginary fence.”



How many Know or Suspect you may have a
Sensitivity to Gluten?

And How many Know or Suspect that IF you
have an Inadverdent exposure to Gluten, it
seems to affect your Brain?
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Do you think the percentages in this room are
different than the percentages in your Practice?
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How many Know or Suspect you may have a
Sensitivity to Gluten?

And How many Know or Suspect that IF you
have an Inadverdent exposure to Gluten, it
seems to affect your Brain?

And how many of you with a suspected
sensitivity will have a ‘little gluten’ once In
awhile?
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Thus It would seem the disconnect is not only
on awareness of frequency, but also
acceptance of relevancy?
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Mortality in patients with coeliac disease and their relatives:

a cohort study

Giovanni Corrao, Gino Roberto Corazza, Vincenzo Bagnardi, Giovanna Brusco, Carolina Ciacci, Mario Cottone,
Carla Sategna Guidetti, Paclo Usai, Pietro Cesan, Maria Antonietta Pelli, Silvar - ' —— -5 1ibo=m i

Antonino Calabro, Maria Certo, for the Club del Tenue Study Group

Summary

Backgroundd Although previous studies have shown
increased mortality in patients with coeliac disease and their
relatives, no data are available in relation to different
pattems of clinical presentation. We assessed mortality in
patients with coeliac disease and their firstdegree relatives.

Methods We enrolled, in a prospective cohort study, 1072
adult patients with coeliac disease consecutively diagnosed
in 11 gastroenteralogy units between 1962 and 1994, and
their 3384 first-degree relatives. We compared the number of
deaths up to 1998 with expected deaths and expressed the

Lancet.Vol.358, August 4, 2001

countries where it was thought to be rare.* An increased
overall and cancer mortality has been reported in adult
patients with coeliac diseaze™ and their relatives,’ which
lends support to the clinical importance of this disorder.
Improved knowledge of the wide clinical spectrum of
coeliac disease® and the use of powerful screening tests®?
have radically changed the pattern of presentation of this
dizorder. Previous mortality could be underestimated by
the inclusion of subclinical and symptom-free patients,
but no information is available on the prognosis of the

Enrolled 1072 adult celiacs and 3384 first-degree
relatives

SMR (standardized mortality ratio) of 2.0:1

20+ year follow-up

[ dra di istica Medica, Uni ita di Ml Bi
20126 Milano, Italy (Prof G Comao Fro, V Bagnardi eho): Cattedra di
IRCCS Policlinico San Matteo, Universita di

Pavia (Prof G R Corazza mp, G Brusco wo); Cattedra di
Gastroenterologia, Universita ‘Federico II' di Napoli (C Clacci mojz
Clinica Medica ‘R". Universita di Palermo (M Cottone mo): Cattedra
di Gastroenterologia. Universita di Torino

(Prof C Sategna Guidstti mp): Clinica Medica, Universita di Cagliari
(P Usai mo): Unita di Gastroenterclogia, Casa di Cura Poliambulanza
i Brescia (P Casar mo): C: dra di i it

di Perugia (M A Pelli wo); di pedal
di Treviso (5 Loperfido wok Cattedra di Medicina Intema, Universita
di Bologna (U Violta mok di i it

di Firenze (& Calabré wok and Cattedra di Medicina Interna,
Universita Cattolica di Roma (M Certo mo)

Comespondence to: Prof Giovanni Corao

{e-mail: giovanni. comao@unimib.it)

diagnosis, between Jan 1, 1962, and 31 Dec, 1994, at
11 gastroenterology units. These units, evenly distributed
through Italy, were selected from those participating in
the Italian Club del Tenue study in accordance with the
following inclusion criteria: completeness of clinical
records (all the diagnoses of coeliac disease reported from
the start of specific diagnostic activity), and reliability of
the diagnoses throughout the entire period of activity.
Units flagged patients by comparing records with the
corresponding small-bowel pathology lists.

We obtained information on wvital status, sex, age at
tme of diagnosis, date of initial presentation, diagnostic
delay (time from onzet of symptoms to intestinal biopsy),
and dietary adherence (adherent or not adherent)
recorded at presentation or during subsequent clinical
surveillance. We claszified patients into three subtypes of
coeliac disease according to clinical presentation:* severe,
with symptoms of malabsorption such as diarrhoea,
weight loss, or both that led the padent to seek medical
care; mild, with only trivial, transient, or seemingly
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Summary

Backgroundd Although previous studies have shown
increased mortality in patients with coeliac disease and their
relatives, no data are available in relation to different
pattems of clinical presentation. We assessed mortality in
patients with coeliac disease and their firstdegree relatives.

Methods We enrolled, in a prospective cohort study, 1072
adult patients with coeliac disease consecutively diagnosed
in 11 gastroenteralogy units between 1962 and 1994, and
their 3384 first-degree relatives. We compared the number of
deaths up to 1998 with expected deaths and expressed the
comparison as standardised mortality ratio (SMR) and
relative survival ratio.

Antonino Calabro, Maria Certo, for the Club del Tenue Study Group Lan Cet . VO I . 35 8 , Au g u St 4, 2 OO 1

the true freg y:
countries where it was thought to be rare.* An increased
overall and cancer mortality has been reported in adult
patients with coeliac diseaze™ and their relatives,’ which
lends support to the clinical importance of this disorder.
Improved knowledge of the wide clinical spectrum of
coeliac disease® and the use of powerful screening tests®?
have radically changed the pattern of presentation of this
dizorder. Previous mortality could be underestimated by
the inclusion of subclinical and symptom-free patients,
but no information is available on the prognosis of the
new forms of coeliac dizeasze. Additionally, the reported
1-0-fold* and 3-4-fold* increases in mortality might be

Adherence to gluten-free diet
Likely
Not likely

Uncertain
\

627 (59%) 3794
155 (15%) 998
290 (27%) 1652

5 10-5
26 4-3
22 111

Test for heter

0-5 (0-2-1-1)
6-0 (4-0-8-8)
2-0 (1-2-3-0)
<0-0001

SMR=standardised mortality ratio. *Unknown In 68 patients (clinical records lacking this information) and not applicable in 67 patients with symptomiess disease.

Test for trend does not include this category.

Table 1: Demographics, clinical features, and overall mortality of patient cohort
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IMProVENEnt amer giUlen-Iree alel. We enrolled 1uis
consecutive patients older than 18 vears at the time of
diagnosis, between Jan 1, 1962, and 31 Dec, 1904, at
11 gastroenterology units. These units, evenly distributed
through Italy, were selected from those participating in
the Italian Club del Tenue study in accordance with the
following inclusion criteria: completeness of clinical
records (all the diagnoses of coeliac disease reported from
the start of specific diagnostic activity), and reliability of
the diagnoses throughout the entire period of activity.
Units flagged patients by comparing records with the
corresponding small-bowel pathology lists.

We obtained information on vital status, sex, age at
tme of diagnosis, date of initial presentation, diagnostic
delay (time from onzet of symptoms to intestinal biopsy),
and dietary adherence (adherent or not adherent)
recorded at presentation or during subsequent clinical
surveillance. We claszified patients into three subtypes of
coeliac disease according to clinical presentation:* severe,
with symptoms of malabsorption such as diarrhoea,
weight loss, or both that led the padent to seek medical
care; mild, with only trivial, transient, or seemingly
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Summary

Backgroundd Although previous studies have shown
increased mortality in patients with coeliac disease and their
relatives, no data are available in relation to different
pattems of clinical presentation. We assessed mortality in
patients with coeliac disease and their firstdegree relatives.

Methods We enrolled, in a prospective cohort study, 1072
adult patients with coeliac disease consecutively diagnosed
in 11 gastroenteralogy units between 1962 and 1994, and
their 3384 first-degree relatives. We compared the number of
deaths up to 1998 with expected deaths and expressed the
comparison as standardised mortality ratio (SMR) and

Introduction

Findings from population-bazed studies have shown that
the true frequency of coeliac disease is high' even in
countries where it was thought to be rare.* An increased
overall and cancer mortality has been reported in adult
patients with coeliac diseaze™ and their relatives,’ which
lends support to the clinical importance of this disorder.
Improved knowledge of the wide clinical spectrum of
coeliac disease® and the use of powerful screening tests®?
have radically changed the pattern of presentation of this
dizorder. Previous mortality could be underestimated by
the inclusion of subclinical and symptom-free patients,
but no information is available on the prognosis of the
new forms of coeliac dizeasze. Additionally, the reported

Death was most significantly affected by
diagnostic delay, pattern of presentation, and
adherence to the GFD...Non-adherence to the
GFD, defined as eating gluten once-per-month

Increased the relative risk of death 6-fold
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11 gastroenterology units. These units, evenly distributed
through Italy, were selected from those participating in
the Italian Club del Tenue study in accordance with the
following inclusion criteria: completeness of clinical
records (all the diagnoses of coeliac disease reported from
the start of specific diagnostic activity), and reliability of
the diagnoses throughout the entire period of activity.
Units flagged patients by comparing records with the
corresponding small-bowel pathology lists.

We obtained information on wvital status, sex, age at
tme of diagnosis, date of initial presentation, diagnostic
delay (time from onzet of symptoms to intestinal biopsy),
and dietary adherence (adherent or not adherent)
recorded at presentation or during subsequent clinical
surveillance. We classified patients into three subtypes of
coeliac disease according to clinical presentation:* severe,
with symptoms of malabsorption such as diarrhoea,
weight loss, or both that led the padent to seek medical
care; mild, with only trivial, transient, or seemingly
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Summary

Backgroundd Although previous studies have shown
increased mortality in patients with coeliac disease and their
relatives, no data are available in relation to different
pattems of clinical presentation. We assessed mortality in
patients with coeliac disease and their firstdegree relatives.

Methods We enrolled, in a prospective cohort study, 1072
adult patients with coeliac disease consecutively diagnosed
in 11 gastroenteralogy units between 1962 and 1994, and
their 3384 first-degree relatives. We compared the number of
deaths up to 1998 with expected deaths and expressed the
comparison as standardised mortality ratio (SMR) and

the true frequency Ol Lo u

countries where it was thought to be rare.* An increased
overall and cancer mortality has been reported in adult
patients with coeliac diseaze™ and their relatives,’ which
lends support to the clinical importance of this disorder.
Improved knowledge of the wide clinical spectrum of
coeliac disease® and the use of powerful screening tests®?
have radically changed the pattern of presentation of this
dizorder. Previous mortality could be underestimated by
the inclusion of subclinical and symptom-free patients,
but no information is available on the prognosis of the
new forms of coeliac dizeasze. Additionally, the reported

Nearly 50% of patients were diagnosed with mild
or symptomless celiac disease. There was a
excess of deaths amon
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presented with only malabsorption symptoms.

Qlagnosc CITelld wele SUDLOTL Of sevele paltld otls
atrophy and crvpt  hyperplasia, and histological
improvement after gluten-free diet. We enrolled 1072
consecutive patients older than 18 wvears at the time of
diagnosis, between Jan 1, 1962, and 31 Dec, 1994, at
11 gastroenterology units. These units, evenly distributed
through Italy, were selected from those participating in
the Italian Club del Tenue study in accordance with the
following inclusion criteria: completeness of clinical
records (all the diagnoses of coeliac disease reported from
the start of specific diagnostic activity), and reliability of
the diagnoses throughout the entire period of activity.
Units flagged patients by comparing records with the
corresponding small-bowel pathology lists.

We obtained information on wvital status, sex, age at
tme of diagnosis, date of initial presentation, diagnostic
delay (time from onzet of symptoms to intestinal biopsy),
and dietary adherence (adherent or not adherent)
recorded at presentation or during subsequent clinical
surveillance. We classified patients into three subtypes of
coeliac disease according to clinical presentation:* severe,
with symptoms of malabsorption such as diarrhoea,
weight loss, or both that led the padent to seek medical
care; mild, with only trivial, transient, or seemingly
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Premise #3

Gluten Sensitivity with or without the
enteropathy Celiac Disease Is a systemic
autoimmune disease
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Gluten sensitivity: from gut to brain

Marios Hadjivassiliou, David S Sanders, Richard A Gronewald, Nicola Woodroofe, Sabrina Boscolo, Daniel Aeschlimann

Gluten sensitivity is a systemic autoimmune disease with diverse manifestations. This disorder is characterised by
ahnnrmal 11ﬂn1||nn|nu1rn] roennneivenaes tn inosstad oluten in oenatically enerantihls individnale Crsliar dizeazs or

Gluten sensitivity Is a systemic autoimmune disease with diverse

manifestations. This disorder is characterised by abnormal
Immunological responsiveness to ingested gluten in genetically
susceptible individuals. Coeliac disease, or gluten-sensitive
enteropathy, is only one aspect of a range of possible
manifestations of gluten sensitivity.

LOTM2sponoence io:
Marios Hadjivassiliou,
Department of Neurology,
Royal alla nshire Hospital,
Glossop Road, Sheffield

510 2)F. UK

m.hadjiv assiliou@sheffield.
ac.uk

was ranscribed to coellac. 1he :study ol coellac disease
was renewed ]Jy Gee? in 1888, His lecture on the coeliac
affection described the disease according to his
observations while treating children with the disease.
Although clinicians began to recognise and diagnose
coeliac dizease, its uctiulug}f remained ohscure until
10E 2 mrhan Thielrn and callaaomiand ranmarrod Gt meoson e
© www.theDr.com

neurclogical dysrmunction conftinued 1o e published. ™™
The ]ﬁ:}-‘ hindings from these reports were that ataxia
(with and without myoclonus) and neuropathy were the
most common manifestations; neurological manifest-
ations were usually reported in the context of established
coeliac disease and were almost ulwa}-'s attributed to
raalahoarntion of - S . P
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The extent and variability of white matter abnormalities caused by gluten sensitivity can
be seen in these four patients (A-D). A and C show diffuse white matter changes, whereas
B and D show more focal and patchy changes.

Gluten-free diet results in complete resolution of the headaches but the white matter
changes do not reverse. Repeat scanning while on the diet shows no progression.
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Gluten sensitivity: from gut to brain

Marios Hadjivassiliou, David S Sanders, Richard A Gronewald, Nicola Woodroofe, Sabrina Boscolo, Daniel Aeschlimann

Gluten sensitivity is a systemic autoimmune disease with diverse manifestations. This disorder is characterised by
ahnnrmal immunnlnoical reennnesivensze tn inosstod oluten in oonatically enerentihla individnale Cooliar dicoacs nr

The distribution of white matter abnormalities is more
suggestlve of a vascular rather than a demyelinating etiology.
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recent advances in the diagnosis and understanding of the pathophysiological mechanisms underhrmg neurological

dysfunction related to gluten sensitivity.

Introduction
Coeliac disease was first deseribed in 100 AD by the
Greek doctor Aretaeus,” who used the term abdominal
diathesis. When his extant works were first published in
Latin in 1552, the Greek word for abdominal, koiliald,
was transcribed to coeliac. The study of coeliac disease
was renewed by Gee® in 1888, His lecture on the coeliac
affection described the disease according to his
observations while treating children with the disease.
Although clinicians began to recognise and diagnose
coeliac disease, its aetiology remained obscure until
1AE 2 wnrhnan Thielen asd -~
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involved other parts of the CNS and peripheral nervous
system. This finding favoured an immune-mediated
pathogenesis.

Single and multiple case reports of patients with
established coeliac disease who then developed
neurological dysfunction continued to be published.®*
The key findings from these reports were that ataxia
(with and without myoclonus) and neuropathy were the
most common manifestations; neurological manifest-
ations were usually reported in the context of established

coeliac disease and were almost always attributed to
asd tha et

wvalahonrntioen  oF staseien aF Aiarars
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Association Between Migraine and Celiac Disease:
Results From a Preliminary Case-Control and
Therapeutic Study

Maurizio Gabrielli, M.D., Filippo Cremonini,

Cristiano Padalino, M.D., Marcello Candelli, Am J Gastroenter VOI 98 NO 3 2003 626 9

Mario Giacovazzo, M.D., Giovanni Gasbarrir
Department of Internal Medicine; and Department of Pathology, Catholic University of the Sacred Heart,
Gemelli Hospital, Rome; and Department of Internal Medicine, La Sapienza University, Rome, Italy

OBJECTIVES: Subclinical celiac disease (CD) has been as-  CD 1s often asymptomatic, the detection rate can be -
sociated with various neurological disorders, the most com-  creased by using serology, i.e., the antiendomysial antibody
mon being neuropathy and cerebellar ataxia. The amms of the  test (1, 2)

present study were to assess the following: 1) the prevalence Migrame 1s the most frequent subtype of prunary head-

of CD in patients affected by migraine; 2) whether there are mhe affecting about 15-18% of women and 6% of men 1n

earmianal navaheal hland Aaver ahoasmalitiac sn sdaeaina na PR (U PR S TN (PP [T R PR SR O, Iy

Serum IgA Anti-Gliadin antibodies from patients with
CD have been recently shown to (cross) react strongly
with blood vessel structures in the human brain

diet

RESULTS: Four of 90 (4 4%; 95% CI = 1.2-11.0) migraine
patients were found to have CD compared with 0.4% (95%
CI = 0.01-2.3) blood donor controls (p < 0.05). During the
6 months of gluten free diet, one of the four patients had no
migraine attacks. and the remaining three patients experi-
enced an improvement in frequency. duration, and intensity
of muigraine. Single photon enussion CT studies showed a
regional baseline reduction in brain tracer uptake in all four
patients. Such reduction in uptake completely resolved at
follow-up

CONCLUSIONS: Our results suggest that a significant propor-
tion of patients with migrame may have CD, and that a
gluten free diet may lead to a improvement m the mipraine
in these patients. (Am J Gastroenterol 2003;98:625-629. ©
2003 by Am. Coll. of Gastroenterology)

INTRODUCTION

Epidemuological studies using serology tests have shown
celiac disease (CD) to be more common than previously
realized, showing a prevalence in Europe of 0.33%. Because

© www.theDr.com

reports have suggested a possible causative association be-
tween CD and migraine (6, 7).

A disordered vascular tone of particular arterial distribu-
t1ons has been mvoked to explam the pathogenetic pathway
of migraine. However, conflicting data exist on this topic
Some studies on blood flow m mugrame patients, obtamed
by #®Tc¢ hexemethyl-propyleneamineoxime single photon
emission CT (SPECT) technique, showed that an impaired
regional vascular self-regulation may exist even during
headache free intervals, revealing clear interhenuspheric
asymmetry in the upper frontal and occipital regions (8)
Other investigators reported no sigtuficant asymmetries n
regional cerebral blood flow in patients with migraine out-
side or during the attacks (9). Moreover, a recent report
showed a region of severe hypoperfusion of the left frontal
area in a patient with CD and schizophrenic symptoms that
both completely resolved after a gluten free diet (10).

The aims of the study were: 1) to assess the prevalence of
CD in patients with migraine by means of serology and
intestinal biopsy samples and to compare this prevalence
with that of a control group; 2) to determine whether SPECT
abnormalities are present in migraine patients with CD: and
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Gluten ataxia 1n perspective: epidemiology, genetic
susceptibility and clinical characteristics

Marios Hadjivassiliou,' Richard Griinewald,' Basil Sharrack,' David Sanders,” Alan Lobo,”
Clare Williamson,? Nicola Woodroofe,” Nicholas Wood* and Aelwyn Davies-Jones!

Departmer
Rovyal Hall
Sciences, !
*Departme
Neurology, , .
Newrosurgery, Queen Square, Lomdon, UK

Summary

We previously have described a group of patients
with gluten sensitivity presenting with ataxia (gluten
ataxia) and suggested that this disease entity may
account for a large number of patients with sporadic
idiopathic ataxia. We have therefore investigated the
prevalence of gluten sensitivity amongst a large
cohort of patients with sporadic and familial ataxia
and looked at possible genetic predisposition to glu-
ten sensitivity amongst these groups. Two hundred
and twenty-four patients with various causes of
ataxia from North Trent (539 familial and/or positive

© www.theDr.com

Two hundred and twenty-four patients
with various causes of ataxia

artment of
Hospital,

normal controls. The prevalence in the sporadic idio-
pathic group from London was 14 out of 44 (32%).
The difference in prevalence between the idiopathic
sporadic groups and the other groups was highly sig-
nificant (P < 0.0001 and P < (L0033, respectively). The
clinical characteristics of 68 patients with gluten
ataxia were as follows: the mean age at onset of the
ataxia was 48 vears (range 14-81 vears) with a mean
duration of the ataxia of 9.7 vears (range 1-40
vears). Ocular signs were observed in 84% and dys-
arthria in 66%. Upper limb ataxia was evident in
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The prevalence of (elevated) antigliadin antibodies:

8 out of 59 (14%) In the familial atrophy group

* 54 out of 132 (41%) in the sporadic idiopathic group,

* 5 out of 33 (15%) In the I\/Iultlple System Atrophy group
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ataxia) and suggested that this disease entity may

account for a large number of patients with sporadic
idiopathic ataxia. We have therefore investigated the
amongst a large

prevalence of gluten sensitivity
cohort of patients with sporadic and familial ataxia
and looked at possible genetic predisposition to glu-
ten sensitivity amongst these groups. Two hundred

and twenty-four patients with
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various causes of
ataxia from North Trent (539 familial and/or positive

pathic group from Il:-m]un was 14 out l:-f 44 H"'r}
The difference in prevalence between the idiopathic
sporadic groups and the other groups was highly sig-
nificant (P < 0.0001 and P < (L0033, respectively). The
clinical characteristics of 68 patients with gluten
ataxia were as follows: the mean age at onset of the
ataxia was 48 vears (range 14-81 vears) with a mean
duration of the ataxia of 9.7 vears (range 1-40
vears). Ocular signs were observed in 84% and dys-
arthria in 66%. Upper limb ataxia was evident in
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CASE STUDY #2

A 14 year old girl misdiagnosed with psychosis
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Case Report

Gluten Psychosis: Confirmation of a New Clinical Entity

Elena Lionetti 1#, Salvatore Leonardi !, Chiara Franzonello !, Margherita Mancardi 2,
Martino Ruggieri ! and Carlo Catassi 2%

In recent studies, NCGS has been related to the appearance
of neuro-psychiatric disorders, such as autism,
schlzophrenla and depressmn
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Case Report

Gluten Psychosis: Confirmation of a New Clinical Entity

A 14-year-old girl came to our outpatient clinic for psychotic
symptoms that were apparently assomated W|th gluten consumption.

—— - . g me e  mr o me mawm = e

E',—M'uh lecrnajd1@umct it (S.L.); franzo. chmra@ gmall com (C. Fj m. ruggmn@umct it (M.R.)

2 Pediatric Neuro-Psychiatric Unit, G. Gaslini Institute, Via Gerolamo Gaslini 5. 16147 Genova, Italy:
E-Mail: margheritamancardi @ ospedale-gaslini.ge.it

% Department of Pediatrics, Marche Polytechnic University, Ancona, Via Corridoni, 11, 60123 Ancona,
[taly; E-Mail: c.catassi@univpm.it

* The Division of Paediatric Gastroenterology and Nutrition and Center for Celiac Research,
MassGeneral Hospital for Children, 55 Fruit Street, Boston, MA 02114, USA
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Case Report

Gluten Psychosis: Confirmation of a New Clinical Entity

In May 2012, after a febrile episode, she became increasingly
Irritable and reported daily headache and concentration difficulties.
One month after, her symptoms worsened presenting with severe
headache, sleep problems, and behavior alterations, with several
unmotivated crying spells and apathy.

[taly; E-Mail: c.catassi@univpm.it
* The Division of Paediatric Gastroenterology and Nutrition and Center for Celiac Research,
MassGeneral Hospital for Children, 55 Fruit Street, Boston, MA 02114, USA
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Case Report

Gluten Psychosis: Confirmation of a New Clinical Entity

Her school performance deteriorated, as reported by her teachers.
The mother noted severe halitosis, never suffered before. The
patient was referred to a local neuropsychiatric outpatient clinic,
where a conversion somatic disorder was diagnosed and a
benzodiazepine treatment (i.e., bromazepam) was started.

[taly; E-Mail: c.catassi@univpm.it
* The Division of Paediatric Gastroenterology and Nutrition and Center for Celiac Research,
MassGeneral Hospital for Children, 55 Fruit Street, Boston, MA 02114, USA
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Case Report

Gluten Psychosis: Confirmation of a New Clinical Entity

In June 2012, during the final school examinations, psychiatric
symptoms, occurring sporadically in the previous two months,
worsened. Indeed, she began to have complex hallucinations. The
types of these hallucinations varied and were reported as
Indistinguishable from reality (she saw people coming off the
television to follow and scare her).

L BB L LT ELRAN L G L B T e L Ul T e FLE LARELE e BELAl LWL et L EEA % B RNt AL % B By

MassGeneral Hmpﬂ al for Children, 55 Fruit Street, Boston, MA 02114, USA



Nutrients 2015, 7, 5532-5539

Nutrients 2015, 7, 5532-5539; doi:10.3390/nu7075235
OPEN ACCESS

nutrients

ISSN 2072-6643
www.mdpi.com/journal/nutrients

Case Report

Gluten Psychosis: Confirmation of a New Clinical Entity

She also presented weight loss (about 5% of her weight) and
gastrointestinal symptoms such as abdominal distension and severe
constipation. She was admitted to a psychiatric ward.

¢ Pediatric Neuro-Psychiatric Unit, G. Gaslini Institute, Via Gerolamo Gaslini 5, 16147 Genova, Italy:
E-Mail: margheritamancardi @ ospedale-gaslini.ge.it

% Department of Pediatrics, Marche Polytechnic University, Ancona, Via Corridoni, 11, 60123 Ancona,
[taly; E-Mail: c.catassi@univpm.it

* The Division of Paediatric Gastroenterology and Nutrition and Center for Celiac Research,
MassGeneral Hospital for Children, 55 Fruit Street, Boston, MA 02114, USA
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Case Report

A computed tomography scan of the brain and a blood pressure
holter were also performed and resulted normal.
Electroencephalogram (EEG) showed mild nonspecific
abnormalities and slow-wave activity. Due to the abnormal
autoimmune parameters and the recurrence of psychotic
symptoms, autoimmune encephalitis was suspected, and steroid

treatment was initiated.
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Case Report
In September 2012, shortly after eating pasta, she presented crying
spells, relevant confusion, ataxia, severe anxiety and paranoid
delirium. Then she was again referred to the psychiatric unit. A
relapse of autoimmune encephalitis was suspected and treatment
with endovenous steroid and immunoglobulins was started. During
the following months, several hospitalizations were done, for
recurrence of psychotic symptoms.
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Case Report

Cerebral and spinal cord magnetic resonance imaging, lumbar
puncture, and fundus oculi examination did not show any
pathological signs. Several EEG were performed confirming
bilateral slow activity. The laboratory tests showed only mild
microcytic anemia with reduced levels of ferritin and a slight
Increase In fecal calprotectin values.

All markers for CD were negative.

ietag s e arae e
* The Division of Paediatric Gastroenterology and Nutrition and Center for Celiac Research,
MassGeneral Hospital for Children, 55 Fruit Street, Boston, MA 02114, USA



Nutrients 2015, 7, 5532-5539

Nutrients 2015, 7, 5532-5539; doi:10.3390/nu7075235
OPEN ACCESS

nutrients

ISSN 2072-6643
www.mdpi.com/journal/nutrients

Case Report

In September 2013, she presented with severe abdominal pain,
assoclated with asthenia, slowed speech, depression, distorted and
paranoid thinking and suicidal ideation up to a state of pre-coma.
The clinical suspicion was moving towards a fluctuating psychotic
disorder. Treatment with a second-generation anti-psychotic (i.e.,

olanzapine) was started, but psychotic symptoms persisted.

4 Department of Pediatrics, Marche Polytechnic University, Ancona, Via Corridoni, 11, 60123 Ancona,
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Case Report

November 2013, due to gastro-intestinal symptoms and further
weight loss (about 15% of her weight in the last year), a nutritionist
was consulted, and a gluten-free diet (GFD) was recommended for
symptomatic treatment of the intestinal complaints; unexpectedly,
within a week of gluten-free diet, the symptoms (both gastro-
Intestinal and psychiatric) dramatically improved, and the GFD was
continued for four months.
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Case Report

Until a few years ago, the spectrum of gluten-related disorders
Included only CD and wheat allergy, therefore our patient would be
turned back home as a “psychotic patient” and receive lifelong
treatment with anti-psychotic drugs. Recent data, however,
suggested the existence of another form of gluten intolerance,
known as NCGS
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Case Report

Due to parental choice, the girl did not continue assuming gluten
and she started a gluten-free diet with a complete regression of all
symptoms within a week. Her mother finally recalled that she was
returned a “normal girl”. Nine months after definitely starting the

GFD, she is still symptoms-free.
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Case Report

It has been hypothesized that some neuro-psychiatric symptoms
related to gluten may be the consequence of the excessive absorption
of peptides with opioid activity that formed from incomplete
breakdown of gluten. Increased intestinal permeability, also
referred to as “leaky gut syndrome”, may allow these peptides to
cross the intestinal membrane, enter the bloodstream, and cross the
blood brain barrier, affecting the endogenous opiate system and

neurotransmission within the nervous system.
MassGeneral Hospital for Children, 55 Fruit Street, Boston, MA 02114, USA
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Premise #4

Food selection has a direct
Impact on dysbiosis and may be
an initiating factor in an
autoimmune cascade
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ORIGINAL ARTICLE

Interactions between gut microbiota, host
genetics and diet relevant to development
of metabolic syndromes in mice

Faml | =1 =1 1 TA TT xr i Ll

Diet has a dominating role in shaping gut microbiota
and changes of some key populations may transform
the gut microbiota into a pathogen-like entity, despite a

complete host genome.

Boln geneuc variations and diet-disrupted gut microblola can predispose animals 1o metabolic
syndromes (MS). This study assessed the relative contributions of host genetics and diet in shaping
the gut microbiota and modulating MS-relevant phenotypes in mice. Together with its wild-type (Wt)
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body fat, was fed a high-fat diet (HFD) or normal chow (NC) diet for 25 weeks. DNA fingerprinting and
bar-coded pyrosequencing of 165 rRNA genes were used to profile gut microbiota structures and to
identify the key population changes relevant to MS development by Partial Least Square
Discriminate Analysis. Diet changes explained 57% of the total structural variation in gut microbiota,
whereas genetic mutation accounted for no more than 12%. All three groups with IGT had
significantly different gut microbiota relative to healthy Wt/NC-fed animals. In all, 65 species-level
phylotypes were identified as key members with differential responses to changes in diet, genotype
and MS phenotype. Most notably, gut barrier-protecting Bifidobacterium spp. were nearly absent in
all animals on HFD, regardless of genotype. Sulphate-reducing, endotoxin-producing bacteria of the
family, Desulfovibrionaceae, were enhanced in all animals with IGT, most significantly in the Wt/HFD
group, which had the highest calorie intake and the most serious MS phenotypes. Thus, diet has a
dominating role in shaping gut microbiota and changes of some key populations may transform the
gut microbiota of Wt animals into a pathogen-like entity relevant to development of MS, despite
a complete host genome.
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and proteins, have been observed to have endotoxin-
like effects that can contribute to dysbiosis

year to undergo major surgery. of which approximately 3 million will never return home
from the hospital. Furthermore, the quality of life 15 reported to be significantly impawred
for the rest of the lives of those who. dunng their hospital stay. suffered
life-threatening infections/'sepsis. Severs mfections are strongly associated with a high
degree of systemic inflammnation i the body. and mtimately associated with sigmficantly
reduced and malfunctioning GI microbiota, a condition called dysbiosis. Deranged
composition and function of the gastrointestinal microbiota. occurnng from the mouth to
the anus, has been found to cause impaired ability to maintain intact mucosal membrane
functions and prevent leakage of toxins—Dbactenal endotoxms, as well as whole bacrena or
debris of bacteria. the DNA of which are commonly found in most cells of the body. often
in adipocytes of obese individuals or in arteriosclerotic plaques. Foods nich in proteotoxins
such as gluten, casein and zein, and proteins, have been observed to have endotoxin-like
effects that can contribute to dysbiosis. About 75% of the food in the Western diet is of
limited or no benefit to the microbiota wn the Jower gut. Most of it, comprised specifically
of refined carbohydrates. is already absorbed in the upper part of the GI tract. and what
eventually reaches the large intestine is of limited value, as it contamns only small amounts
of the minerals. vitamins and other nutrients necessary for maintenance of the microbiota
The consequence is that the microbiota of modemn humans is greatly reduced, both in terms
of numbers and diversity when compared to the diets of our paleolithic forebears and the
individuals living a rural lifestyle today. It is the artificial treatment provided in modem
medical ¢are—unfortunately often the only alternative provided—which constiute the
main contributors to a poor outcome. These treatments include artificial ventilation.
artificial nutrition, hygienic measures, use of skin-penetrating devices, mubes and catheters,
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Gut microbial composition depends on different dietary habits just
as health depends on microbial metabolism, but the association of
microbiota with different diets in human populations has not yet
been shown. In this work, we compared the fecal microbiota of
European children (EU) and that of children from a rural African
village of Burkina Faso (BF), where the diet, high in fiber content,
is similar to that of early human settlements at the time of the
birth of agriculture. By using high-throughput 16S rDNA sequenc-
ing and biochemical analyses, we found significant differences
in gut microbiota between the two groups. BF children showed
a significant enrichment in Bacteroidetes and depletion in Firmi-
cutes (P < 0.001), with a unique abundance of bacteria from the
genus Prevotella and Xylanibacter, known to contain a set of
bacterial genes for cellulose and xylan hydrolysis, completely lack-
ing in the EU children. In addition, we found significantly more
short-chain fatty acids (P < 0.001) in BF than in EU children. Also,
Enterobacteriaceae (Shigella and Escherichia) were significantly
underrepresented in BF than in EU children (P < 0.05). We hypoth-
esize that gut microbiota coevolved with the polysaccharide-rich
diet of BF individuals, allowing them to maximize energy intake
from fibers while also protecting them from inflammations and
noninfectious colonic diseases. This study investigates and com-
pares human intestinal microbiota from children characterized
by a modern western diet and a rural diet, indicating the impor-
tance of preserving this treasure of microbial diversity from an-
cient rural communities worldwide.

created selective pressure that favored pathogens specialized in
colonizing human hosts and probably produced the first wave
of emerging human diseases (5). It has been hypothesized that
bacteria specialized in human-associated niches, including our gut
commensal flora, underwent intense transformation during the
social and demographic changes that took place with the first
Neolithic settlements (6).

Western developed countries successfully controlled infectious
diseases during the second half of the last century, by improving
sanitation and using antibiotics and vaccines. At the same time,
arise in new diseases such as allergic, autoimmune disorders, and
inflammatory bowel disease (IBD) both in adults and in children
has been observed (5), and it is hypothesized that improvements
in hygiene together with decreased microbial exposure in child-
hood are considered responsible for this increase (7). The GI
microflora plays a crucial role in the pathogenesis of IBD (8), and
recent studies demonstrate that obesity is associated with imbal-
ance in the normal gut microbiota (9, 10).

The aim of this study was to compare the gut microbiota of
children aged 1-6 y living in a village of rural Africa in an envi-
ronment that still resembles that of Neolithic subsistence farmers
with the gut microbiota of western European children of the
same age, eating the diet and living in an environment typical of
the developed world. These two childhood populations provided
an attractive model for assessing the impact of many environ-
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Attempts to reconstitute a normal microbiome by
supply of probiotics have often failed as they are
almost always undertaken as a complement to—and
not as an alternative to—existing treatment schemes,

especially those based on antibiotics, but also other
pharmaceuticals.
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Premise #5

Both Parkinson’s and Alzheimer’s diseases
Involve the formation of transmissible self-
propagating prion-like proteins.

Journal of Alzheimer’s Disease 45 (2015) 349-362
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There is now robust evidence that gut bacteria
Influence the enteric nervous system, an effect that
may contribute to afferent signaling to the brain.

ad centrally. Effects of commensal gutl bactena i adult
mimals mclude pratection from the central effects of
infection and mflammation as well & modulation of nor-
mad behavioral responses, There is now robust evidence
that gut bacteria influence the enteric nervous system. an
effect that may contribute o afferent signaling to the brain
The vagus merve has also enwrged as @ important
means of communicating signals from gut bactena to the
ONS, Further understanding of the mechanisms underlying
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Microbiola-gul-hrain axis

It is now well established that the brain and the gut are
engaged in constant bi-directional communicaton. Most
individuals are made aware of such communication when
alteration in gastrointestinal fundtion is commumicated 10
the brain bringing about the perception of visceral events
such as nausea, satiety, and pain or when, in tum, stresstul
experiences lead to altered gastrointestinal secretions and
maoclity |1,

The mechmisms underlying gut-bram axis communi-
caticn involve neural pathways as well as immune and
endocrine mechanisms. The gastrointestinal tract &s a poant
of interaction between the body’s largest concentration of
immune cells, a vast network of 300 millon neorons and
the gut microbiota. With an estimated mass of 1-2 kg, the
approximately 100 trillice bacteria that coastitute the
human gut microbiota consist of at least | 300 genera and
up o 40000 species of bacteria [2] and together possess
100 times the number of genes in the human genome |3
Given the scale of the metabolic and genetic coding
capacity of this “virtual organ” it is nol surprising that the
gut microbiota impacts various aspects of bost physiology
{4=7]. It is now clear that these influences include modu-
lation of gut-beuin communication. Indeed, it is emerging
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Abstract

Parkinson’s disease (PD) & the second most common newodegenerative disorder of aging. The pathological halimark of PD

Over the last decade there has been mounting evidence
that supports a role for the Gl tract and the enteric
nervous system (ENS) in the pathogenesis of PD

negative bacteria and tissue oxidative stsess. Ouwr study may thas shed new light on PD pathogenesis as well a5 provide a
new method for earlier dagnoas of PO and suggests potential therapeutic targets in D subjects
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Abstract
Parkin s disease (PD) & the nd Mest common newodegenerative disorder of aging. The pathalogical halimark of PO

It is now well establlshed that the pathological hallmark
of PD are neuronal inclusions termed Lewy bodies (LB)
or Lewy neurites (LN) whose main component is
aggregated and phosphorylated a-synuclein
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Abstract

Parkinson’s disease (PD) & the second most common newodegenerative disorder of aging. The pathological halimark of PD

It Is believed that these a-synuclein aggregates are the
first steps resulting in neuronal loss that is responsible

for neurological symptoms and signs of PD

negative bacteria and tissue oxidative stsess. Ouwr study may thas shed new light on PD pathogenesis as well a5 provide a
new method for earlier dagnoas of PO and suggests potential therapeutic targets in D subjects
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Abstract
Parkin s dise 1 5 the second Most Common newodegenerative disord 2ging. The pathological halimark of PD

The Gl system and the braln are directly linked
anatomically with the dorsal motor nucleus of the
vagus nerve, a brain region proposed to express Lewy

pathology very early in the disease process.
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Parkin s dise (PD) & the second Most Comiy wodegenerative disorde 2ging. The pathological halimark of PD

Gut leakiness In patlents Wlth a genetlc susceptibility to PD
may be a pivotal early step promoting a pro-
Inflammatory/oxidative environment contributing to the
Initiation and/or progression of the PD process.
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odegen @ disord 2ging. The pathological halim f PO

Indeed, it has been suggested that the Gl tract might be a
portal of entry for a putative PD pathogen, triggering
pathological changes in the submucosal/myenteric
neurons, which then spread through the vagus nerve to

the medulla oblongata
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From there, pathologlcal changes may move rostrally,
ultimately resulting in the clinically-defining motor
symptoms of PD when there is extensive involvement in
the middle portion of the disease at the level of the
mldbraln substantla nlgra
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Hypothesis

Mechanisms of Molecular Mimicry Involving
the Microbiota in Neurodegeneration

R This paper describes the specific

D

molecular pathways of these cross-seeding
and neuroinflammatory processes.

Abstract. The concept of molecular mimicry was established to explain commonalities of structure which developed in response
to evolutionary pressures. Most examples of molecular mimicry in medicine have involved homologies of primary protein struc-
ture which cause disease. Molecular mimicry can be expanded beyond amino acid sequence to include microRNA and proteomic
effects which are either pathogenic or salutogenic (beneficial) in regard to Parkinson's disease, Alzheimer's disease, and related
disorders. Viruses of animal or plant origin may mimic nucleotide sequences of microRNAs and influence protein expression.
Both Parkinson's and Alzheimer's diseases involve the formation of transmissible self-propagating prion-like proteins. However,
the initiating factors responsible for creation of these misfolded nucleating factors are unknown. Amyloid patterns of protein
folding are highly conserved through evolution and are widely distributed in the world. Similarities of tertiary protein structure
may be involved in the creation of these prion-like agents through molecular mimicry. Cross-seeding of amyloid misfolding,
altered proteostasis, and oxidative stress may be induced by amyloid proteins residing in bacteria in our microbiota in the gut
and in the diet. Pathways of molecular mimicry induced processes induced by bacterial amyloid in neurodegeneration may
involve TLR 2/1, CD14, and NF«B, among others. Furthermore, priming of the innate immune system by the microbiota may
enhance the inflammatory response to cerebral amyloids (such as amyloid-B and «-synuclein). This paper describes the specific
molecular pathways of these cross-seeding and neuroinflammatory processes. Evolutionary conservation of proteins provides
the opportunity for conserved sequences and structures to influence neurological disease through molecular mimicry.

Keywords: Alzheimer's disease, amyloid, bacterial amyloid, metagenome, microbiota, neurodegenerative diseases, neuroin-
flammation, oxidative stress, Parkinson’s disease
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Both Parkinson’s and Alzheimer’s diseases involve the formation
of transmissible self-propagating prion-like proteins.
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Abstract. The concept of molecular mimicry was established to explain commoenalities of structure which developed in response
to evolutionary pressures. Most examples of molecular mimicry in medicine have involved homologies of primary protein struc-
ture which cause disease. Molecular mimicry can be expanded beyond amino acid sequence to include microRNA and proteomic
effects which are either pathogenic or salutogenic (beneficial) in regard to Parkinson's disease, Alzheimer's disease, and related
disorders. Viruses of animal or plant origin may mimic nucleotide sequences of microRNAs and influence protein expression.
Both Parkinson's and Alzheimer’s diseases involve the formation of transmissible self-propagating prion-like proteins. However,
the initiating factors responsible for creation of these misfolded nucleating factors are unknown. Amyloid patterns of protein
folding are highly conserved through evolution and are widely distributed in the world. Similarities of tertiary protein structure
may be involved in the creation of these prion-like agents through molecular mimicry. Cross-seeding of amyloid misfolding,
altered proteostasis, and oxidative stress may be induced by amyloid proteins residing in bacteria in our microbiota in the gut
and in the diet. Pathways of molecular mimicry induced processes induced by bacterial amyloid in neurodegeneration may
involve TLR 2/1, CD14, and NF«B, among others. Furthermore, priming of the innate immune system by the microbiota may
enhance the inflammatory response to cerebral amyloids (such as amyloid-B and «-synuclein). This paper describes the specific
molecular pathways of these cross-seeding and neuroinflammatory processes. Evolutionary conservation of proteins provides
the opportunity for conserved sequences and structures to influence neurological disease through molecular mimicry.

Keywords: Alzheimer's disease, amyloid, bacterial amyloid, metagenome, microbiota, neurodegenerative diseases, neuroin-
flammation, oxidative stress, Parkinson’s disease
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Hypothesis

Mechanisms of Molecular Mimicry Involving

Bacterial proteins may elicit cross-seeded misfolding,
Inflammation and oxidative stress, and cellular toxicity in
the neurodegenerative conformational disorders,
Initiating or otherwise influencing the development of
Parkinson’s disease (PD), Alzheimer’s disease (AD), and
related conditions.
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Both Parkinson's and Alzheimer's diseases involve the formation of transmissible self-propagating prion-like proteins. However,
the initiating factors responsible for creation of these misfolded nucleating factors are unknown. Amyloid patterns of protein
folding are highly conserved through evolution and are widely distributed in the world. Similarities of tertiary protein structure
may be involved in the creation of these prion-like agents through molecular mimicry. Cross-seeding of amyloid misfolding,
altered proteostasis, and oxidative stress may be induced by amyloid proteins residing in bacteria in our microbiota in the gut
and in the diet. Pathways of molecular mimicry induced processes induced by bacterial amyloid in neurodegeneration may
involve TLR 2/1, CD14, and NF«B, among others. Furthermore, priming of the innate immune system by the microbiota may
enhance the inflammatory response to cerebral amyloids (such as amyloid-B and «-synuclein). This paper describes the specific
molecular pathways of these cross-seeding and neuroinflammatory processes. Evolutionary conservation of proteins provides
the opportunity for conserved sequences and structures to influence neurological disease through molecular mimicry.
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Aquaporin 4 Molecular Mimicry and Implications for
Neuromyelitis Optica
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The spreading in the brain of misfolded Alpha
Synuclein and tau appears to be along
neuronal connections through axonal membranes
utilizing a prion-like cell-to-cell spread with neuronal
connectivity, not proximity, being critical.

University, Tokyo, Japan
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Abstract

Neuromyelitis Optica (NMO) 1s associated with antibodies to aquapormn 4 (AQP4). We
hypothesized that antibodies to AQP4 can be triggered by exposure to environmental proteins. We
compared human AQP4 to plant and bacterial proteins to investigate the occurrence of
significantly sinular structures and sequences. High similanty to a known epitope for NMO-IgG.
AQP4(207-232). was observed for com ZmTIP4-1. WMO and non-NMO serum was assessed for
reactivity to AQP4(207-232) and the corn peptide. NMO patient serum showed reactivity to both
peptides as well as to plant tissue. These findings warrant further mvestigation into the role of the
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environment in NMO etiology.
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Furthermore, myenteric neurons in the gut wall
contain alpha synuclein deposits in PD. These findings
suggest that the origin of protein misfolding in PD
may reside in the gut.
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Abstract

Neuromyelitis Optica (NMO) 1s associated with antibodies to aquapormn 4 (AQP4). We
hypothesized that antibodies to AQP4 can be triggered by exposure to environmental proteins. We
compared human AQP4 to plant and bacterial proteins to investigate the occurrence of
significantly sinular structures and sequences. High similanty to a known epitope for NMO-IgG.
AQP4(207-232). was observed for com ZmTIP4-1. WMO and non-NMO serum was assessed for
reactivity to AQP4(207-232) and the corn peptide. NMO patient serum showed reactivity to both
peptides as well as to plant tissue. These findings warrant further mvestigation into the role of the

environment in NMO etiology.
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Voices from within: gut microbes and the CNS

Pund Forsythe * Wolfgang A. Kunze

There is now evidence that these central responses
to intentional infection and inflammation may be
modulated by commensal bacteria.

with the mfluence of pivotal species that induce specific
responses. can modulate adult neural function, peripherally
ad centrally. Effects of commensal gut bacteria in adult
mimals mclude pratection from the central effects of
infection and mflammation as well & modulation of nor-
mad behavioral responses, There is now robust evidence
that gut bacteria influence the enteric nervous system. an
effect that may contribute o afferent signaling to the brain
The vagus merve has also enwrged as @ important
means of communicating signals from gut bactena to the
ONS, Further understanding of the mechanisms underlying
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Microbiota-gut-hrain axis

It is now well established that the brain and the gut are
engaged in constant bi-directional communicaton. Most
individuals are made aware of such communication when
alteration in gastrointestinal fundtion is commumicated 10
the brain bringing about the perception of visceral events
such as nausea, satiety, and pain or when, in tum, stresstul
experiences lead to altered gastrointestinal secretions and
maoclity |1,

The mechmisms underlying gut-bram axis communi-
caticn involve neural pathways as well as immune and
endocrine mechanisms. The gastrointestinal tract &s a poant
of interaction between the body’s largest concentration of
immune cells, a vast network of 300 millon neorons and
the gut microbiota. With an estimated mass of 1-2 kg, the
approximately 100 trillice bacteria that coastitute the
human gut microbiota consist of at least | 300 genera and
up o 40000 species of bacteria [2] and together possess
100 times the number of genes in the human genome |3
Given the scale of the metabolic and genetic coding
capacity of this “virtual organ” it is nol surprising that the
gut microbiota impacts various aspects of bost physiology
{4=7]. It is now clear that these influences include modu-
lation of gut-beuin communication. Indeed, it is emerging
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The central neural circuits influenced by the gut
microbiota are reported to include the GABAerqgic,
glutaminergic, serotonergic, dopaminergic,

histaminergic, and adrenergic systems.
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Similarly, a number of studies have demonstrated
that gut bacteria influence BDNF levels, particularly

In the hippocampus.
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It is now well established that the brain and the gut are
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individuals are made aware of such communication when
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the brain bringing about the perception of visceral events
such as nausea, satiety, and pain or when, in tum, stresstul
experiences lead to altered gastrointestinal secretions and
maoclity |1,
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of interaction between the body’s largest concentration of
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human gut microbiota consist of at least | 300 genera and
up o 40000 species of bacteria [2] and together possess
100 times the number of genes in the human genome |3
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We are at the very early stages of understanding the
complex communication systems between gut
bacteria and the brain. However, there Is already

strong supporting evidence for what was, only a few
years ago, a largely hypothetical relationship
between the gut mlcroblota mood and behavior
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Premise #6
A GFD may contribute to dysbiosis
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Effects of a gluten-free diet on gut microbiota and immune function in healthy
adult human subjects

ofogy and Nutri Tastitute of Agrochemistry amd Fo logy (TATAL Spumish Netiomal

wil (CSIC)L, PO Box 73, 36100 Burjfassor, Valencla, Spais

Reveivad 13 Angast 2008 - Revisad 3 Axeld 2009 - Accrpved 6 Agnid 200 - First pablivhed online 12 My 2009

Diet influences the composition of the gut microbiota
and host’s health, particularly in patients suffering
from food-related diseases.
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adult human subjects

Giada De Palma, Inmaculada Nadal, Maria Carmen Collado and Yolanda Sanz

v amd Nurrition Growp, Tnstitule of Agrochemissry Techr TATAL Spowish sl
I (CSICL PO Box 73, 36100 Burjassor, Valencha. Spain

In the present preliminary study, the effects of a GFD
on the composition and immune function of the gut
microbiota were analysed in ten healthy subjects
(mean age 30-3 years) over 1 month.
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Bifidobacterium, Clostridium lituseburense and
Faecalibacterium prausnitzii proportions decreased
as a result of the GFD analysed by FISH.
Bifidobacterium, Lactobacillus and Bifidobacterium
longum counts decreased, while Enterobacteriaceae
and Escherichia coli counts increased after the GFD.
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predisposed individeals. In these patients, gluten peptides
trigger an abnomaal immmune response that causes the typical
CD tissue lesiom characterised by villous atrophy, crypt
hyperplasia, and iscroased sumbers of intra-cpithelial and
laména propeia tymphocytes' '~
by a T-helper (Th)l immune respomse with production of
pro-inflammatory cylokines (for example, iterferon (IFN)-y),
ws well as by an imnate immune response medisted by
IL-15  that  activates  intra-epithelial and
epithelial cefl killimg™, Tncreased prodection of pro-infiam-
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Therefore, the GFD led to reductions in beneficial gut
bacteria populations and the ability of faecal samples to
stimulate the host’s immunity. Thus, the GFD may
constitute an environmental variable to be considered in
treated CD patients for its possible effects on gut health.
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CASESTUDY: +3

a broad-based gait leaning to the right, dysmetria
with right finger-to-nose, hyperreflexia, an upgoing
right toe, right lower extremity weakness, and right

foot drop.
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White Matter Lesions Suggestive of Amyotrophic
case report | Lateral Sclerosis Attributed to Celiac Disease

K.J. Brown SUMMARY

s | TR0 Am J Neuroradiol. 2010 May;31(5):880-1

ABBREVIATIONS: ALS « amyvomoone lstors sciorasis: CO = cetac tisassn FLAL

A 32-year-old man with a 1-year history of balance
difficulties presented with 1 week of worsening
symptoms, including hand tremors and gait disturbance.
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White Matter Lesions Suggestive of Amyotrophic
case report | Lateral Sclerosis Attributed to Celiac Disease

K.J. Brown SUMMARY

Am J Neuroradiol. 2010 May;31(5):880-1

Admission review of systems revealed a 60 pound
(27.22 kg) weight loss during the past year, which
he attributed to diarrhea consisting of 3—4 loose

stools per day.
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White Matter Lesions Suggestive of Amyotrophic
case report | Lateral Sclerosis Attributed to Celiac Disease

K.J. Brown SUMMARY

c | ST S0 Am J Neuroradiol, 2010 May;31(5):880-1

ABSREVIATIONS: ALS ~ 3myoroohic lstors sciorasis: CD = cefac isesse: FLAI

Laboratory studies revealed a slightly elevated
phosphorus concentration (4.8 mg/dL), but
findings were otherwise normal.
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White Matter Lesions Suggestive of Amyotrophic
case report | Lateral Sclerosis Attributed to Celiac Disease

SUMMAKRY [

Am J Neuroradiol. 2010 May;31(5):880-1

Brain MR imaging showed abnormal increased signal
Intensity on T2 and FLAIR in the bilateral corona
radiata, extending inferiorly into the corticospinal

tracts without contrast enhancement (Fig 1).

3
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Am J Neuroradiol. 2010 May;31(5):880-1

Fig 1. FLAIR imagas from initial brain MR imaging demonstrate abnormal increased signal intansity in the white matter of the centra semiovale and bilateral corticospinal tracts.
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White Matter Lesions Suggestive of Amyotrophic

case report | Lateral Sclerosis Attributed to Celiac Disease

K.J. Brown
V. Jewolls
H. Herfarth

M. Castillo

ABBREVIATIONS: ALS « amyotropne stors scionasis; CD « cefac cisasse; FLAIR « fukdatieny

#6d inversion recovery, IgA

CI ) is an inflammatory condition of the small intestine also
called celiac sprue, nontropical sprue, and gluten-sensitive
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 Ataxia work-up included a positive antiendomysial antibody titer
of 1:160.
« Duodenal biopsies yielded crypt hyperplatﬁc
[

villous atrophy with numerous intraepithelial
lymphocytes, most consistent with
gluten-sensitive enteropathy. duy
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White Matter Lesions Suggestive of Amyotrophic
case report | Lateral Sclerosis Attributed to Celiac Disease

K.J. Brown SUMMARY
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The patlent started a strict gluten -free diet
with improvement of symptoms during the
next several months.
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White Matter Lesions Suggestive of Amyotrophic
case report | Lateral Sclerosis Attributed to Celiac Disease

K.J. Brown SUMMARY

c | ST S0 Am J Neuroradiol, 2010 May;31(5):880-1

ABBREVIATIONS: ALS « amyomophc lstars sciorasis; CD = cefac cisesse; FLAIR « fukdatien

Repeat brain MR imaging
(23 months after initial presentation)
revealed resolution of initial abnormalities (Fig 2).

mption
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Fig 2 Foliow-up FLAIR images after a gluten-free &\ e e 6opiytion of signal-intensity abnormalities.
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CH‘V.\ nflammatory condition of the Il intestine alse shnoen Fig 2 timwed phyvical theragry and a ghaten- froe
called celiac sprue, nontroy sprue, ar 1 en-sensitiv dict have boea prescribed

Th.

His symptoms and MR Imaging lesions
Improved and resolved, respectively, on
appropriate treatment of CD.

3 Brown | AN Y] WAW

© www.theDr.com k57



“Because ALS Is a progressive and untreatable disease
while CD is easily treatable, considering the latter as a cause
of neurologic disorders in patients with ALS-like symptoms
may be indicated”.

Am J Neuroradiol. 2010 May;31(5):880-1
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Premise #7

Every Office benefits from
offering SUCCESSFUL,
Comprehensive, Thorough
Guidance for Patients to
Transition into a Microbiome-
balancing dietary lifestyle via a
Well-Trained Nutritionist,
Registered Dietician, or Staff

Specialist
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Factors that Influence Adherence to a Gluten-Free Diet in Adults

with Celiac Disease

Danied A. LeMier « Jessicn Edwards-George + Melinda Dennis -
Dethed Schuppan © Francs Cook « Debea L. Franko - Jessica Blom-HofTman -

Ciaran P. Kelly

Many individuals were not content with the
services provided by their health-care team

to help them manage CD.

experienced nutritionist. Moltivanate analysis was con-
ducted 1o determane factors associated with adherence
level Results Thirteen factors hypothesized o contnbute 1o
ghuten-free diet adherence were fourd to be significantly
associated with improved adherence inclading: under-
sanding of the gluten-free diet, membership of a celiac
dnease advocacy group, and percerved abality to masntain
adberence despate travel or changes in mood or stress
(P < 0001) Conclusions This study idensified specific
factors comrelated with glusen-free diet adherence. These
results provide a foundation for the design of educational
interventions to improve adherence.
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Bowon, MA, USA
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Tntroduction

There 1s rapidly rising clinical awareness of celloc discase
(CD), which has resulted m incressmng rates of diagnosss.
These changes reflect recent advances in our understandmg
of the epidemiology and browl spectrum of climical pre-
sentations of CD [1). Accurste scrological assays o
identify untreated CD have resulted in a reevaluation of the
population prevalence of CD in the United States and
Europe. Multiple studies report the prevalence of CD in
populations of European decent 10 be between 167 and
1:250 |2-5]. Furthermore, a growing body of litersture
supports the notation that CD 15 4 common disease n
diverse populations across the globe, especially the Near
and Far East, and Noeth Afncas [6).

There are imporant raméfications for an individual who
receives o diagnosis of CD. CD is a systemic, immuno-
logical disorder in which the sentinel lesion is an
enteropathy triggered by polypeptides denved primanly
from the prolsmine proteins found in wheat, rye, and bar-
ley. Ingestion of the offending proteins leads 10
inflammation and intestinal mecosal damage, which may
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The complex manufacture of modern processed food
means that the ongoing advice of a trained Dietician

Ciownloaded from bmj.com on 25 July 2008

Chinical review

Fortnightly review
Coeliac disease

Comnleth Feighery

Coeliac disease is an infammatory disease of the
upper small intestine and resulis from giten in gestion
in genetically susceptible individuals' * Inflammation
may lead to the malabsorption of several important
nutrients, Clinical and mucosal Tecovery after instit-
tion of a ghuten free diet is objective evidence that the
enteropathy is ghaten induced. In 1900, Didee cbserved
the central tole of gliten in the pathogenesis of coeliac
disease Coeliac dsease is closely relted to dermmatits
herpetiformis® In demmatitis herpetiformes. skin msh

]
()
i

(or Nutritionist) Is required.

into integinal feabures and those cansed by malk
absorption ' *° a1, It should be emphasised. how-
aver, that many patients—especially those prasenting in
adulthood—have minimal or atypical symptoms.'® !
Ininfanis less than 2 years of age. a more filminant
presentation of coeliac disease & likely, and chronic
diamhoca, faiure to thrive, abdominal distension, and
wamiting may occur' This dinical presentation is now
uncommon, and as paediatric patients tend o present
at a later age (median 4 yearsy features such as loss of
appetite and short sature may predominate®
Intestinal symptoms may be absent in adults with
coeliar disease, but in many clinically overt cases oral
ulceration, dyspepsia. abdominal bloating, and diar-
thoes may be present.' ** In some patients manifesta-
tions caused by maabsorption aich as anaemia or
osbenporosis may be found, whereas in others the pre-
dominant feanires may be of a disorder assodated with
coeliac disease—dermatitis herpetiformis is the classic
example, with a typical pruritic vesicular rash.*

Epidemiology

A decade ago codiac disease was oonsidered a
comparatively uncommon disorder, with prevalence

www.theDr.com

BMJ VOL. 319 24 JULY 1999,236-239

SUmMMmAary points

In coeliac disease. diefary ghoten causes
inflammation of the small intestine, which may
affect absorption of important nutrients including
iron, falic acid, caleinm, and far sable vitamins

Studies show coeliac disease o be a commaon

£ T R I T T S |

Treatment consists of permanent withdrawal of
gluten from the diet. which results in complete
TEmiEsion

rates of 1in 1000 or lower quoted” ' Several recent
population  studies, however, have shown a much
higher prevalence, and it is now estimated that coeliac
disease may affect 1 in 200 individuals ™ * The iceberg
& a common model used ko explain the epidemiclogy
of coeliac disease igure). ' Accordingly, only a mino=
ity of individuals have clinically recognsed disease, and
this may explain the earlier naccurately low preva-
lence figures. In conirast, the majority of patients have
what is termed silent coeliac disease, w hich may remain
undiagnosed because the condition has no symptomes,

The discovery that coeliac disease is a prevalent
disorder can be attributed to the judicious use of sero-
logical screening tests, which measure antiendomysial
and antigliadin antibedies. * Of these, the endomysial
antibody test has advanced the diagnosis of coeliac dis
eane owing to its specificity and sensitivitg™ 7 Further
sreening of popultions should give  information
about the prevalence of coeliac disease worldwide!
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Invited Review

Gluten-Free Diet: The Medical and Nutrition Management of

Celiac Disease

Jacalyn See, MS, RD, LD); and Joseph A. Murray, MD

Mayo Clinie College of Medicine, Rochester, Minnesota

ABSTRACT: Celiac disease (CDM) i= a chronic disease
cansing inflammation of the proximal small intestine that
oecurs in genetically predisposed individuals when they
eat gluten, which i= the storage protein in wheat, barley,
and rye. The disease injury usually resolves when gluten

suggested that it may be as common as 1 in 100
individuals from European countries or white popu-
lations. It can affect many ethnic groups. Though its
occurrence in individuals from Southeast Asia is
quite rare, it certainly can occur in individuals from

Close follow-up to assess for correction of

nutrient deficiencies is advised.

well understood, frequently goes undiagnosed, probably
becauzs of the nonspecific or vague nature of many of the
sympboms that cecur.

The cornerstone of treatment for CD i= elimination of
gluten from the diet. In most patients diagnosed with CI),
a strict gluten-free diet (GFD) alone should result in
complete symptomatie and histologie resolution of the
disease and reduce risk of complications. Noneompliance
with diet 1= the leading cause of failure to respond in
patients with CD. For these reasons, thorough assessment
and counseling at the time of diagnesis and ongoing care
are crucial. In this artiele, we address briefly what is
known about the pathogenesis and diagnosis of CD and
address its treatment in detail.

Epidemiology

Celiac dizease (CIN, although it was considered a
rare disease affecting as few as 1 in 2000 individu-
als, is now recognized as being much more com-
mon.** Population-based screening studies have

Corregpondence: Jacalyn See, MS, RD, LD, Department of
Endocrinclogy, DMetabolism and Mutrition, WI1sA, Mayo
Clinic, Rochester, MIN 55208, Electronic mail may be sent to
aee jacalyn@mayo.edu.
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Mutrition in Clinieal Practice 21:1-15, February 2006
Copyright © 2006 Americon Seciety for Parenteral and Enteral Mutritisn
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Pathogenesis

CD affects the proximal small intestine, which
soes the highest concentration of grain peptides. It is
the partially digested peptides derived from the
stored proteins of wheat, barley, and rve that induce
a potent immune response in the proximal small
inteatine.'” Thiz immune response only occurs in
individuals who carry a certain human leucocyte
antigen LHL-'-‘;I t‘pe that is, D)2 or, in some popu-
lations, DQS.'' The potent immune response to
gluten consizts of both adaptive and innate immune
rezponses, Innate responses occur early, within
hours of exposure to gluten, and consist of activation
of the lvmphocytes in the surface epithelium,
changes or alterations in the epithelial cells them-
selves producing certain cytokines, particularly
interleukin (IL)-15, that further condition the
immune response to continued gluten exposure, and
changes in permeability (Figure 1'% It is, how-
ever, the role of the adaptive immune response that
is erucial in perpetuating the gluten sensitivity that
results in loss of immune tolerance and the develop-
ment of chronic inflammation within the small
intestine. It is CD4-positive T-cells that are specifi-
callv reacting to gluten in a manner that is
restricted by DQ2 or DS that results in inflamma-
tion.

It has recently been discovered that some partic-
ularly immunogenic peptides from wheat glutens
resist digestion in the human intestine.'* These
cellz, once activated, produce a predominantly Thl-
tvpe immune response and are characterized pre-
dominantly by the production of interferon-v and
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Affective disorders and quality of life in adult coeliac disease

patients on a gluten-free diet

Tiziana Fera?, Barbara Cascio?, Guiseppe Angelini?, Silvia Martini® and

Carla Sategna Guidetti®

e e e e, EUN J Of Gastro & Hep 2003, 15:1287-1292

withdrawal.

Aims To estimate the incidence of psychiatric disorders in
coeliac disease patients on gluten withdrawal and to
evaluate: (1) the psychological weight of a chronic disease
that involves a restrictive diet and a limited life style; (2)
the acceptance of the disease; (3) the effects of both
disease and diet on behaviour and quality of life.

Patients and methods Three groups of 100 patients
(coeliac disease patients, diabetic patients and healthy
controls, respectively) were assessed by means of a

A medical team willing to

AL, 1S eSS s
Questionnaire showed a high psychological and somatic
perception of illness in both coeliac and diabetic patients.
Its subscale scores correlated significantly with anxiety
and depression symptoms.

Conclusions In coeliac disease, affective disorders should
be ascribed to difficulties in adjusting to the chronic nature
of the disease rather than directly to the disease itself,
thus giving an indication for preventive liaison psychiatric
interventions. Eur J Gastroenterol Hepatol 15:1287-1292
© 2003 Lippincott Williams & Wilkins

Inform adequately and

reassure patients, a strict follow-up in the early phases
after diagnosis and, last but not least, contact with
other patients and patient associations are
Indispensable features.

WILIL il UIZAIIL UIDGAdE AU aUUUL 20 /0 UL LIUSG WILL d
functonal digestive discase were found to suffer from a
major depressive disorder [1-3], the treatment of which
may reduce or remove the altered health perception.

UL HCAILT dU @ HOW= 10U VI, diu diag Lo L
preventon of late nutritional complications and malig-
nancies [12]. The improvement of psychiatric status in
children after gluten withdrawal has also been de-
scribed [13,14].

Cocliac disease i1s an autoimmune disorder induced by
gluten intake in geneticallv susceptible individuals.
Although 1ts most crucial target organ 1s the small
bowel mucosa, it is by no means solelv an intestinal
disorder as gluten sensitivity extends bevond the

In this study, our foremost aim was to estimate the
mcidence of atfective disorders (i.e. anxiety and depres-
sion) in coeliac disease patents on gluten withdrawal
for at least 1 vear. This would provide insights into: the
psvchological weight of a chronic disease, such as
coeliac disease, which involves a restrictive diet and a
limited life style; how patients accept the disease; and
the effects of discase and restrictive diet on patients’

damage of jejunal mucosa and can include the central
nervous svstem [4]. Psychiatric symptoms are common
in untreated adult coeliac disease but they are also

present in children and oceasionally may mimic psy-

chiatric disturbances, the most frequent findings being behaviour and quality of life.

0954-691X @ 2003 Lippincott Williams & Wilkins DOI: 10.1097/01.meg.0000085512.01212.c5
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Increased suicide risk in coeliac disease—A Swedish nationwide cohort study

Jonas F. Ludvigsson®®-+, Carl Sellgren*, Bo Runeson®, Niklas Langstrom <, Paul Lichtenstein®

* Department of Povdiorics, Oretrs Unsvernty Hospatal Sweden

S Chinicwy’ Epdemtinbagy Uk, Department of Meshctae, Karolinsis Universsty Hospiral and N grodnsin nsorater, Swedes

Department of Medicsf Eptdomiology and Siestatisaics. Karodnsko Institutet. Siwesien
! Deparement of Chinkoo? Newroscience. Karsdishu Jestiticet. Sweden
* Contre for Viakence Provention, Karodivska Instinutet, Sweden

CD diagnosed in childhood was associated with a

40%0 Increase 1n suicide risk.

Infamaton
Sulcide
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Resuits: The misk for suicide was higher in patients with cocliac dksease compared 1o general popala

tion controds (HR= 1.55; 95500 = 1.15-2.10c based on 54 compieted suicsdes). Whilst susCide was also
mare common amongst individuals with inflammation (HR= 1.96: 95%C1= 1.39-2.77), no such increase
Was seen amongst indviduals with 3 pormal mucosa but positive coehiac disease serology (MR« 1.06;

Conclusions: We found 3 moderately increased nsk of suicide amongst patients with coeliac desease. This
merits increased attention amongst physicans treating these patients
© 2011 Egtrice Gastroenterodopca leakiana Sri Published by Bxsevier Lid. All nghes reserved

1. latroduction

Coeliac discase (CD) is an immune-mediated disorder triggered
by expasure to gluten. CD occurs in some 1/100 individuals, and
is associated with a number of other somatic disorders including
endocrine disease | 1], sepsis [2] and osteoporosis |3]; but there
are also several studies suggesting a positive association between
CD and depression [4-10]. The mechanism behind the association
between CD and depression may include conditions of the central
nervous system | 11), somatic comorbidity [ 1-3 | poor quality of life
| 12}. and economic restraints caused by health care and adherence
to a gluten-free dict | 13] - or a combination of these. Some data also
Indicate that the association with depression does not abate with a

= Desciaimer: Nooe of the fuaders Bad any role in the design and condect of the
study; collection, munapessest, analyve, and inderpeetation of the data; sad prepa-
ration, review, or approval of (he manuscript. Cosramar: F1L had full acorss 1o a8
the data w the study and takes responsbilty for the imegrity of the data and the
accuracy of the data anabyss.

* Corresponding author at- Department of Paediatrics, Orebro Universicy Hospial
Sweden. Tel.: 436 (0) 196022000, Lac: «36 (0} 10 157015
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gluten-free diet [4,7 ] Since CD has been associated with psychiatric
disarders, it is possible that patients with CD are at Increased risk
for suicide,

In a recent paper, we found a 39% increased risk of overall
death in CD [ 14]; most individuals died from cardiovascular dis
order, malignancy and respiratory disease. However, other causes
of death were also more common in individuals with CD (Hazard
ratio, HR = 1.65; 95%C1= 1.51-1.81)| 14}

We know of no large-scale studies on CD and suicide, An earbier
Swedish study indicated an increased risk of death from exter-
nal causes in CD [15), but that study was restricted to inpatients,
and did not specifically examine the risk of suicide. A British study
suggested an Increased nisk of death from accldents, sulcides and
violence in chiddren, bat not in adults, with CD [16).

Since the association between (D and suicide remains uncer
tain, we conducted a retrospective cohort study to compare the
risk of suicide amongst 29,000 individuals in Sweden with biopsy-
verified CD (with villous atrophy, VA) during 1969-2007 with that
amongst general population controls. For comparative reasons, we
also estimated the risk of suscide in individuals with small intesti-
nal inflammation but without VA, and those with normal mucosa
but posstive CD serology

1550-8555$36.00 © 2011 Edurice Gastrocaterokgsca ltaiana Se L Mblihed by Ebsevier Lid. All rights seserved.
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Gluten-Free Diet: The Medical and Nutrition Management of
Celiac Disease

Jacalyn See, MS, RD, LD); and Joseph A. Murray, MD
Mayo Clinic College of Medicine, Rochester, Minnesota

ABSTRACT: Celiac disease (CD) iz a chronic disease  suggested that it may be as common as 1 in 100

causing inflammation of the proximal small intestine that
oecurs in genetically predisposed mdividuals when they

individuala from European countries or white popu-
lations. It can affect many ethnic groups. Though its
pecurrence J.n 111d_n1du'115 from 'Bouthe-'lst Asia 1s

eat gluten, “-hmh is the storage protein m “heat 'ba.r'lew.

Follow-up visits with the dietitian are essential to
assess knowledge, competence, and compliance, as
well as to provide reinforcement. If possible, a return
visit should be scheduled within 1-3 months.

d'l.ses.se s.nd I\edu-:e nsk c-f -::ompl:-:s.uons Noncomphance
with diet iz the leading cause of failure to respond in
patients with CID. For these reasons, thorough assessment
and counseling at the time of disgnesis and ongoing care
are crucial. In this article, we address briefly what is
known about the pathogenesis and diagnosis of CD and
address its treatment in detail.

Epidemiology

Celiac disease (CI, although it was considered a
rare disease affecting as few as 1 in 2000 individu-
als, 15- now recognized as being much more com-
mon."~* Population-based screening studies have

Corregpondence; Jacalyn See, MS, ED, LD, Department of
Endocrinology, Metabolism and Mutrition, Wi1Sa, Maya
Clinie, Rochester, MM 55308, Electronie mail may be sent to
sed jacalyn@mayo.edu.
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mntestine.t” This 1mmune response only occurs in
individuals who carry a certain human leucocyte
antigen IHL-‘-&I t\pa that is, DQ2 or, in some popu-
lations, DRS&.'' The potent immune response to
gluten consists of both adaptive and innate immune
responses. Innate responses occur early, within
hours of exposure to gluten, and consist of activation
of the lymphocytes in the surface epithelium,
changes or alterations in the epithelial cells them-
solves producing certain cyvtokines, particularly
interleukin (IL)-15, that further condition the
immune response to continued gluten exposure, and
changes in permeability (Figure 1).*%* Tt is, how-
ever, the role of the adaptive immune response that
is crucial in perpetuating the gluten sensitivity that
results in losa of immune tolerance and the develop-
ment of chronie inflammation within the small
intestine. It is CD4-positive T-cells that are specifi-
callv reacting to gluten in a manner that is
restricted by DOZ or DOSE that results in inflamma-
tiomn.

It has recently been discovered that some partic-
ularly immunogenic peptides from wheat glutens
resist digestion in the human intestine.'* These
cellz, once activated, produce a predominantly Thl-
tvpe immune response and are characterized pre-
dominantly by the production of interferon-v and
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lations. It can affect many ethnic groups. Though its
pecurrence J.n 111d_n1du'115 from 'Bouthe-'lst Asn s

eat gluten, “-hmh is the storage protein m “heat 'ba.r'lew.

If this is not possible, the patlent should be
encouraged to correspond via mail, e-mail, or
telephone. Points to cover in the follow-up visits
with the dietitian can be seen in Table 3.
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with diet iz the leading cause of failure to respond in
patients with CID. For these reasons, thorough assessment
and counseling at the time of disgnesis and ongoing care
are crucial. In this article, we address briefly what is
known about the pathogenesis and diagnosis of CD and
address its treatment in detail.
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rare disease affecting as few as 1 in 2000 individu-
als, 15- now recognized as being much more com-
mon."~* Population-based screening studies have
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mntestine.t” This 1mmune response only occurs in
individuals who carry a certain human leucocyte
antigen IHL-‘-&I t\pa that is, DQ2 or, in some popu-
lations, DRS&.'' The potent immune response to
gluten consists of both adaptive and innate immune
responses. Innate responses occur early, within
hours of exposure to gluten, and consist of activation
of the lymphocytes in the surface epithelium,
changes or alterations in the epithelial cells them-
solves producing certain cyvtokines, particularly
interleukin (IL)-15, that further condition the
immune response to continued gluten exposure, and
changes in permeability (Figure 1).*%* Tt is, how-
ever, the role of the adaptive immune response that
is crucial in perpetuating the gluten sensitivity that
results in losa of immune tolerance and the develop-
ment of chronie inflammation within the small
intestine. It is CD4-positive T-cells that are specifi-
callv reacting to gluten in a manner that is
restricted by DOZ or DOSE that results in inflamma-
tiomn.

It has recently been discovered that some partic-
ularly immunogenic peptides from wheat glutens
resist digestion in the human intestine.'* These
cellz, once activated, produce a predominantly Thl-
tvpe immune response and are characterized pre-
dominantly by the production of interferon-v and
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Table 3 Nutr Clin Pract 2006; 21; 1
Summary of medical nutrition therapy for celiac aisease

Initial assessment
Weight, weight history
Diet histor
24-h recdl
Supplements
Nutrient deficiencies
Counseling
Importance of strict comp|iﬂnce
Sources of gluten: food and nonfood
GF alternatives
Where to purchase GF alternatives
Support groups
LﬂEe| reading, shopping
Eating away from home
Follow-u
Weigﬁi
Compliance
Comprehension
Dietﬂry {]clequclcy, variety
Coping skills
Exercise
Tr0ub|esh00ting (for intentional or unintentional
ingestion of gluten)
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As with any chronic condltlon support groups are
an invaluable resource. Not only are they a source
of current and dependable information but
patients who connect with other individuals with
CD in a support group tend to manage their
disease better than those without peer influence.

Epidemiology

Celiac disease (CI, although it was considered a
rare disease affecting as few as 1 in 2000 individu-
alz, is now recognized as being much more com-
mon."~* Population-based screening studies have
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changes or alterations in the epithelial cells them-
solves producing certain cyvtokines, particularly
interleukin (IL)-15, that further condition the
immune response to continued gluten exposure, and
changes in permeability (Figure 1).*%* Tt is, how-
ever, the role of the adaptive immune response that
is crucial in perpetuating the gluten sensitivity that
results in losa of immune tolerance and the develop-
ment of chronie inflammation within the small
intestine. It is CD4-positive T-cells that are specifi-
callv reacting to gluten in a manner that is
restricted by DOZ or DOSE that results in inflamma-
tiomn.

It has recently been discovered that some partic-
ularly immunogenic peptides from wheat glutens
resist digestion in the human intestine.'* These
cellz, once activated, produce a predominantly Thl-
tvpe immune response and are characterized pre-
dominantly by the production of interferon-v and
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Premise #1

Food Sensitivities may have a lasting,
significant impact on CNS function
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Detective Adrian Monk
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Premise #2

Gluten Sensitivity is not yet recognized by
Practitioners as a Primary Presentation
In Their Offices
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Premise #3

Gluten Sensitivity with or without the
enteropathy Celiac Disease Is a systemic
autoimmune disease
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Journal of Alzheimer’s Disease 45 (2015) 349-362

Detective Adrian Monk
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Premise #4

Food selection has a direct
Impact on dysbiosis and may be
an initiating factor in an
autoimmune cascade
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Detective Adrian Monk
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Premise #5

Both Parkinson’s and Alzheimer’s diseases
Involve the formation of transmissible self-
propagating prion-like proteins.

Journal of Alzheimer’s Disease 45 (2015) 349-362

Detective Adrian Monk

© www.theDr.com 182



Premise #6
A GFD may contribute to dysbiosis
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Premise #7

Every Office benefits from
offering SUCCESSFUL,
Comprehensive, Thorough
Guidance for Patients to
Transition into a Microbiome-
balancing dietary lifestyle via a
Well-Trained Nutritionist,
Registered Dietician, or Staff

Specialist
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Mechanlsms |dent|f|ed IN this Presentation

© www.theDr.com

Cross-reactivity with purkinje cells
Anti-gliadin Abs strongly react with blood
vessel structures in the brain

1 exposure of gluten per month in sensitive
Individuals increases the SMR to 6:1

Diet changes explained 57% of the total
structural variation in gut microbiota,
whereas genetic mutation accounted for no
more than 12%.

GFD may lead to reductions in beneficial
gut bacteria populations and the ability of
faecal samples to stimulate the host’s
Immunity

gut microbiota influence the GABAergic,
glutaminergic, serotonergic, dopaminergic,
histaminergic, and adrenergic systems
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All 29 studies are available to you for free at www.theDr.com/Shine
15 of the 29 are the full articles
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Take Care of Yourself
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Make Sure to Tell those Important to You
How Much You Love them
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