The epidemic of coeliac disease

Celiac Disease Prevalence in the last 50 years
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— moderna Agricoltura del Grano 10.000 anni fa .
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Prevalence of coeliac disease among 5055 pregnant women

Abbiamo indagato con la

B TGASI tutte le signore

= gravide (5050) in Campania
& " nel primo trimestre 2000 :

Una ogni 74 e risultata
celiaca

Le 12 signore che hanno iniziato la dieta hanno
avuto una seconda gravidanza con bimbi sani.
La unica che non ha accettato la dieta ha
partorito un bimbo con Malformazioni
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One in every 5100 common people, many
apparently healthy




The NEW ENGLAND JOURNAL of MEDICINE

Una donna di 37 anni, sempre sana,
sviluppa improvvisamente sintomi di

l CASE RECORDS ofthe MASSACHUSETTS GENERAL HOSPITAL

Founded by Richard C. Cabot

Eric S. Rosenberg, M.D., Editor Nancy Lee Harris, M.D., Editor . L] = - -
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Ricoverata in ospedale viene
C 14-2016: A 37-Year-Old . . . .
% with Adult-Onset Deyehosts riempita di farmaci senza
Helen K. Delichatsios, M id%?:ri?\;qot/!ﬁolgqrghr\[io , Alessio Fasano, M.D., m I g I I O rare .

La donna ha perso 9kg, ha i capelli fini ed uno stile
perfezionista come una Diagnosi: Disordine Delirante

In Ospedale : Anemi&ideropenicalpofolati, bassa
Vit-D, Tiroidite Autoimmune che evolve a carcinoma.

Tiroidectomia e progressivo peggiorametaota il
suicidio, perde la casa ed il lavoro, BMI =16



Initial Biopsy Specimen o
the Duodenum.

DelichatsiosHK et al. N Engl J Med 2016;374:18751.883.

Dopo lungo tempo viene
vista dal gastroenterologo :
AntiTranglutaminase 179

Celiachia ?? Non accetta la
diagnosi = Delirante .

Forzata in ospedale psichiatrico
dai parenti e messa a dieta senz
glutine per 3 mesi



Subsequent Biopsy y :

Psycha Assente il delirio
Seconda biopsia normale .
TGASE = negativa

Toglie tutti | farmaci e rimane
senza sintomi per lungo tempo

Mal guidata sulla dieta, ingerisce
Inconsciamente tanto glutine.
Diventa DELIRANTE

Elevata TGASE Anemia

L el ha 1| 0del ir
celiachia sia sbagliata
Ma HA DELIRIO VERSO | MEDICI

DelichatsiosHK et al. N Engl J Med 2016;374:18751.883.
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Neuropsy

Table 2. Neuropsychiatric Symptoms Associated
with Celiac Disease.

Confirmed

Loss of short-term memory
Anxiety and depression
Psychosis

Ataxia

Seizures

Irritability

Chronic headache

Possible

Autism

Attention deficit-hyperactivity disorder

Schizophrenia

La Signora era delusa
ma specie per la quali
delle cure ricevute e

verso la sensibilita dei
medici !!!

S The NEW ENGLAND

/ JOURNAL of MEDICINE



Table 1. Extraintestinal Manifestations of Celiac Disease.

Neurologic: peripheral neuropathy

Dental: oral cavities, aphthous ulcers, and enamel
defects

Cutaneous: dermatitis herpetiformis, eczema, psoriasis,
brittle nails, and hair thinning

Cardiovascular: associated with myocarditis, blood-flow
alterations, and atrial fibrillation

Pulmonary: Lane—Hamilton syndrome
Pancreatic: acute pancreatitis

Renal: increased risk of glomerulonephritis and end-
stage renal disease

Reproductive: infertility, miscarriage, and delayed puberty
Hematologic: anemia
Hepatic: hepatitis

Musculoskeletal: joint pain, osteopenia, and
osteoporosis

N The NEW ENGLAND
/ JOURNAL of MEDICINE
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A Epilepsy & calcifications
A Multiple Sclerosis (assoc
A Migraine

A Gluten dependent
Ataxia

A Hypoacusia

A Thyroiditis
A Thyroid cancer
A Hyperparathyroidism

A Symptoms
A Atypical symptoms

A Associated diseases
A Complications

A Alopecia
A Hair fragility
A Cataract
A EnamelDisplasia

A Aftous Stomatitis
A\ Salivaralterations

A GERD

A EosinophilicOesofagitis

A PlummetVinson Syndrome
PatersorKell



CT ScanShowingOccipital Calcifications
In a Young Womanwith C.D. and Epilepsy




A Depression

A Anxiety
Emotional
Disorders

A Sjogren

A Osteoporosis A Sarcoidosis
A Fractures A Haemosiderosis

A Muscle

weakness ' A Cardiomyopathy
A Rabdomyiolisis ‘ A Atrial Fibrillation

A Vomiting

A Hepatitis | A Lynfocitic
A Primitive biliary gastritis

CIrToSIS

A Sclerosingcolangitis A Diabetes

A Hypertransaminasem A Pancte_atic
Insufficiency




Low Bone Mineral Density (DXA)
In a Child With Untreated Celiac
Disease

L1

L2-L4 Comparison to Reference
1.40

1.20

L

1.00
0.80

L3

0.60
5 9 13 17

L4

Age (years)

L2-L4 BMD (g/lem2) 1 0.558 + 0.01
L2-L4 % Young Adult2 47 + 0.01
L2-L4 % Age Matched3 T+3

By permission of S. Mora , Milan (ltaly)




A Sederopenidnaemia

A Megaloblastic@Anaemia
A Trombocytopeni®urpura
A Trombocytosis

A Hyposplenism

A Nephritis
A Kidney failure

A Amenorrea
A Infertility
A Recurrent abortio

A Neuropathy
A Sensitive
gangliopathy

A\ Artritis
A ReumatoidArtritis

A Diarrhea
A Abdominal Pain
A 1BS

A Colitis

A G.l. cancer

A Cavitationof
mesenteridympho

A Dermatitis

A Herpetiformis
A Psoriasis

A KeratosisPilaris
A Xerosisof skin




www.medicel.unina.it

Project | Meetings | Diagnosis | Partners | Maps | Burden [[] — [:D .
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1.627.090 257.033 251.187 1.662.444
140.184 23.680 23.176 143.553
847.870 204.665 221.224 928.135
330.138 32.684 113.367 390.329

1.611.407 461.245 528.115 1.871.015
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But know how and diagnostic facilities VERY differe
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Symptomgan ConfirmedandUnconfirmedcases
In theMediterranea\rea

Confirmed Celiacs Unconfirmed
576 1307

No symptoms 27% 14,5%
Diarrhoea 14,5% 15,9%

Failureto-thrive 15% 18%
FoodRefusal 4 5% 2. 7%

Abdominal pain 9.9% 20,2%
Globousabdomen 6,3% 4,6%
Vomiting 6,4% 8,7%
Pallor 5,5% 3, 7%
Constipation 4,6% 6,8%
Mood Changes 1,6% 1,0%
OtherSymptoms 4,6% (63) 4.0%




Symptom Celiacs Not celiacs
Numberof cases 576 1307

Oedema 3 0
Apthae 5 13
Alopecia 3 1
Pica 2 0
Migraine 6 9
Arthritis 1 3
Atopic Dermatitis 14 5
Dispepsia 1 6
G.0O. Reflux 1 10
Blood in faeces 0 14
Amenhorrea 0 2
Delayed Puberty 0 1
Hypoglicemia 3 4
Nausea 0 11



Potential coeliacdisease (PCD)

Normal small intestinal mucosa,at increasedrisk of
developingCD, asindicatedby positiveCD serology

(Ludvigsson et al, Gut 2012)

Presenceof CD-specific antibodies and compatible
HLA, but without histological abnormalities in

duodenabiopsies May or may not havesymptomsand
signs May not developa glutendependenénteropathy

later.
(Husby et al, JPGN 2012)



357 Enrolled

48 symptoms(13%)

_GFD

9 parents choice

300asymptomatic followed on a
gluten containing diet

GED {: 47 symptoms(15%)
47 Villous atrophy

206 Still on agluten containing diet after 9 years




Cumulative incidence (%)
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36% of probability to
remain potential after 9
years of GCD!!
(median follow-up 46,1 m)

—

Most patients (22/42)
developed villous atrophy
(VA) in the first two years.

Follw up (months)

No sex differences

A4




Cumulative incidence (%)

57% In “marsho  Major risk to become
;ﬁ | Marsh O Marsh 1 celiac depends on
- N Marsh grade at the
| time of the diagnosis
‘ (p=.009)
75% In
Marsh 1
patients
Follow up (months) g dEL biopsy at diagnosis
Cases Potential
11,9 6,44
Cl 8,3-15,5 5,57,3

p 0,05




1,07

0,587

0,5

0,4

Cumulative incidence (%)

0,2
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Follow-up (months)

HLA Class
risk group

2,00 4,00
— 13,00

All have at risk HLA, but stilthere is a doseeffect (p = 0,04)



Survival function

Group age at
1,00 diagnosis
{ —up yo 3 years
Pifrom 310 10
owver 10

095
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e 0,907
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0,75 |

0,70

T T T T ] T T
0 20 40 &0 o 100 120

follwup

Children recruited at older ages (above 10 years time of
diagnosis) have an increased risk to become celiac, compared to
children enrolled younger (< 3 years)



Negative m Fluctuant m Persistent positive

20%




Fluctant
high
"TFluctant low

- | —Persistent
| pos

1,0
._\ _ I ""Negative

o
o
1

0,5

045

Cumulativeincidence (%)

0,0

T T T T T T 1 T
0 20 40 G0 a0 100 120 140

Follow up (months)

No statistical differences in cumulative incidence
between children with persistent vs fluctant antibodies
In the serum
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TNFRSF9

Abadie V, et al. 2011.
Annu. Rev. Immunol. 29:493-525

R

TNFSF18
iy , PTPN2
_ ol ;
oA
TNFSF4  cpaay
icos iy o SH2B3
o KIAA0350 iy
TNFAIP3 "
: ICOSLG _ RGS1
BACH2 - » \ Lasicll Efst RUNX3
g2 s -
% % -
CD28
TAGAP
g HEL CCR4
IRF4 G IL-18RAP e |
*“ s
oy IL-2 @
CCR5 SCHIP1
oA
—— MMEL1 TNFRSF14 ITGA4 IL-18R1
- QS e [CCR3 ™
CIITA \ D80
I HLA-DQA1 IL-12A S0Cs1
TLR8
IL-21
TLR7.
Una rete CCR2
CCR1
complessa
di relazioni
~ IFNA1
IL-15




Checi diconoquestigenfr?

A Non ci sonogenialterati

A La maggior parte dei lorBegolano la
Espressione Genica

A | piti sono coinvolti nella normale risposta
Immune ai patogenl

A Ancora altri servono alle difese innate non
Immuni

A Ci sono molti geni di VANTAGGIO,
altrimenti la Celiachia sarebbe estinta

European Laboratory for Food Induced Research Federico Il



How manygenesxplainthe very strong
geneticcomponendbf CD ?

Heredity of CD

6%



Half of heredityis missing

How manypolymorphismswill explainthis half ??
NatureGenetics May 2012, 483

Malattia Ereditarieta % Varianza N. di
spiegata Polimorfismi
SNPs

Celiachia 0,50,87 44% (4047) 2550
Diabete 0,2-0,69 49% (4653) 2919
Artrite 0,530,68 18% (1520) 2231
Reumatoide

Infarto 0,30,63 48% (4354) 1766

Polymorphismsn very commongeneshaveavery low risk: from 1,001
to 1,1: which shownearidentity with nonaffectedpeople butcouldbe
exploredwith immensesamples
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| microRNA regolano la trascrizione di molti geni

Typical gene

Direct

- Protein

protein

assembly
‘mm‘fffm""’-"mnnmimﬁmnur

Messenger RNA
MicroRNA gene
Binds to messenger RNA
T \Tm"”m“mﬂmmnﬂw\-mnm‘

MicroRNA
Protein assembly

is blocked

SNPsof CTLA4 and IL23R
alterrecognitionby
microRNAresultingin
dysregulate@xpression

Inflammationand
Infectioninduce a
coordinated
programof
MIRNA expression
IN monocyteghat
regulate
Inflammatory
response



MIRNA expression pattern in small intestine of CD
patients, Sacchetti & Greco 2011

33%
(n=27)

s

31%
(n=22)

l 69%
(n=49)

MiRNA expression in the small intestine of patients with active CD (Panel A) and of CD patients on a GFD (Panel B)eRatssed as
percentage of miRNAs tested (n=365). White areas, miRNAs whose expression levels were similar in the two CD groupdsgmtagontrc
areas, miRNAs not expressed; black areas, miRNAs whose expression levels differed between CD patients and gegtriatetlp
J(RQO2. 0 egrul hawnd Z( RQOO. 5) ) .



Ci puo aiutare unaipotesibiologicadel danno
Indotto dal glutine ?
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Genes analyzed in the study

Inflammation /DamageRegulation:
A PP
RGS1
AAGAP
ASH2B3
ATNFSF14
ATNFRSF14



DISCRIMINANT ANALYSIS
IN DUODENAL BIOPSY GENE EXPRESSION

The aim of the discriminantanalysisis to weigh the discriminatingcapacityof eachsingle
geneto obtaina singlenewcompositevariable

Wilks' Lambda dfl Exact F Sig.

1 TNFAIP3 ,404 1 59,002 ,000
2 IL21 ,300 2 45,521 ,000
3 REL ,261 3 35,809 ,000
4 RGS1 ,235 4 30,143  ,000
5 LPP 222 5 25,2172 ,000

Wilk & Lambdashowsthe ability to discriminatebetweenCoeliacandControls



http://www.ddmcd.com/storage/OVERLAP.jpg
http://www.ddmcd.com/storage/OVERLAP.jpg
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DIFFERENT EXPRESSION PROFILES IN
CASES AND CONTROLS

DISCRIMINANTION BY GENE EXPRESSION IN MUCOSAL TISSUE

6,000 -
w Diagnostic Probability x 5
4,000
Y e
Q 2000
S W
3]
3 |
= O 01010 I o o e o o o o o o o o o s e e [ s . o e e
g 1 4 7 10 13 16 19 \31 34 37 40 43 46 49
£ -2,000 A
‘6 |
)
a -4,000 !
-6,000 -
-8,000 -

CELIACS CONTROLS




ON A BIOPSY ?7?7%
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PERIPHERAL BLOOD MONOCYTES

A (=] o
KIAA1109 cREL SH2B3

RQ

LPP TNFAIP3 RGS1

RQ

KIAA 1109genewasoverexpresseth CD, CrohnandCD-GFD vs controls

c-REL waslowerin CD monocytes

SH2B3 waslowerin CD monocytes

LPPexpressiorwaslowerin CD monocytes

TNFAI3 mRNA showeda modestdiminution in CD patientamongcontrol and CD-
GFD

RGSL waslowerin CD monocytes

To o To To Do Do



HOW MUCH GENE EXPRESSION IN MONOCYTES
SEPARATE CELIACS FROM CONTROLS ?

DISCRIMINANT SCORE IN MONOCYTES

COELIACS I I I I I E
J.U J.J. J.L
CONTROLS

CELIACS CONTROLS

=

Discriminant Score
ll_\ 1 1 1 1
O 00O AN ODNPMMO OO
|




DISCRIMINANT ANALYSIS IN PERIPHERAL
BLOOD MONOCYTES

The D-Scorefor active celiac patientswas negativein all caseswhile it was
positivefor all the othergroupson differentiatedclusters

100+
m Celiac

Controlli Sani
Controlli Infiammati
Celiaci in Remissione

2 50« / \

(]
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0

E ST T m

g
CD Controls Crohn CD-GFD



IL-21 Expression Lamina Propria
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Geneexpressions relatedto genemethylationin the
Epitheliumof CD (Not, Bilbao &us2017)
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A Non vi sono geni carenti, geni incompleti, geni malati :
tutto funziona come nelle persone non celiache.

A Anzi forse funziona meglio e troppo.

A | polimorfismi genici della celiachia sono comuni ad altre
reazioni autammuni (es. Il diabetensulinodipendente, la
tiroidite auteimmune).

AMa ~ stato scopervtaor i camea i magl
hanno ricevuto una selezione naturale positiva nei
millenni, hanno dunque rappresentato un vantaggio che ha
permesso a quelli che ne erano dotati di riprodursi piu
frequentemente di quelli che non avevano questo profilo
genetico.



Ecco dove si attacca Il minaccio
Vvirus del |l 0O

Vicriviroc (SCH417690) - Mechanism of Action
HIV

L

co-receptor

L §
. ;/ antagonists

Si tratta
proprio del
asa recettore delle
RGN Gebanel  Chemochine
| Associato alla
Celiachia!




Ma questo recettore puo avere
mutante del CCR5 DeHla?

Questa

mutazione
tronca
della proteina
sulla superficie
della cellula,

rendendola
poco efficace !
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e un inibitore del segnale delle citochine , puo dung
ridurre il livello di inflammazione dentro la cellula. Inibisce il segnale da
superficie cellulare alla inflammazione.

La mutazione di questo gene agisce come wmaspecie di ANTIBIOTICO
|l nnat o, capace di aumentare |



http://www.uscnk.com/directory/Lymphocyte-Adaptor-Protein(lnk)-7726.htm
http://upload.wikimedia.org/wikipedia/commons/e/ed/1bwn_opm.gif
http://upload.wikimedia.org/wikipedia/commons/e/ed/1bwn_opm.gif

Nel 1347ci fu un' epidemiadi
pestechesidiffuse inEuropa
amacchiad 6 o0 $segudoa | N g
cul mori circa 1/3della '

popolazione

Chi sopravvisse ? I Y
Quelli che avevano una coras-eeTTa P . |
robusta Ol mmunit™ Natur .

nel loro geni !



a C SH2B3, ATXN2
/T 1T T

T
e SH2B3

| /m/:,q,/‘..wL:/Vu.m_ y =z .1* T T ® \ | |
L _ 22y oo Circa 1600 anni fa,
= | SHLA-DQ2.5 = ‘ e e c .
T _ Noe g,"- in conseguenze di
$ - 7 NS epidemie infettive
: e 29 mortali vi @ stata
) WO N MU / una selezione

60° 90° 120° 150°

s positiva degli
C IL12A, SCHIP1 d IL18RAP, IL18R1, IL1RLT, ILTRL2 |nd|v|du| con Ia
/pir® O ° | mutazione SHB3

@ swpissioses L SNP:rs13015714 L ©

|, Susceptibility \ Susceptibility
7 ¢ allele: G allele: G
® Other allele: A Other allele: T
A | ! J; YR | 1 )

30° 60° 90° 120° 150° 60° 90° 120° 150°

/ﬁ Abadie V, et al. 2011.
Annu. Rev. Immunol. 29:493-525

Distribuzione dei Polimorfismi di Geni Associati alla Celiachia
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MA .. SI NASCE CELIAC] ?77?

A-genetica ereditata

A Epigenetica nella vita intrauterina
(Metilazione ed acetilazione sugli istoni)

A Fattori perineonatali
A Alimentazione Precoce
A Espressione genica ad2mesi di vita



LIPIDOMICA ?

STUDIAMO CON MARGHERITA
RUOPPOLO, LUIGI GRECO & Co



Classi principali di Lipidi

Main classes of membrane lipids Mediator lipids
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Struttura della
cellulare
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Proteina
periferica Proteiae Doppio strato
Fosfolipide: integrali di fosfolipidi
(\ Catene di acidi grassi

(coda idrofoba)

Gruppo fosfato
(testa idrofila)

Colesterolo
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PHOSPHOLIPIDS IN THE
CELL

Plasma Membrane Structural Components

Glycoprotein
Carbohydrate

side chain

Figure 1
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Differences CeiNoCel% Etanol-Glic-SerInosit
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PHOSPHOLIPID
BRAIN

/

Phospholipids-Relation to CNS

* Lecithin (Phosphatidyl  « Glycosphingolipids :

60 % Fa't choline) : plays widely distributed in

important role in the brain.
l neural transmission. » Gangliosides:
* Plasmalogens: abundantly present in

0 1| Constitutes 10% ofthe  the nervous system.
8 /O DHA pid component ofthe Sphingomyelin: chief

brain. constituent of myelin

* Phosphitidyl Inositol : sheath.
 ; signal transmission as
Q Josh Gitalis second messenger.




Multivariate DiscriminanfAnalysisto separate
Infantswho developCD from thosewho do not

CELIAC
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Titolo asse
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WT Z-SCORES IN THE FIRST YEAR OF LIFE

-0,1 ]

-0,2

-0,3

-0,4
O ZWTCEL

= m ZWTNOCEL
—— Poli. (ZWTCEL)
—— Poli. (ZWTNOCEL)

Wt-Scores

-0,5

-0,6

-0,7

-0,8

-0,9
0 2 4 6 8 10 12 14

Months



Vivere Sani e Felicli Senza Glutine

Non ¢'& niente di meglio

che iniziare la giornata

senza niente da mangiare,

da soli, al freddo.

Lideale per affrontare con energia
la lunga coda alla mensa dei poveri




VIVERE FELICI SENZA

GLUTINE |



Il glutine, una strana molecola,
somiglia forse ad virus ?

Il cacciatore, di cui condividiamo |l
98% dei geni, usa solo la sua
Immunita innata per sopravvivere.
EG ora ingannato
sequenza molecolare ?

d



IL GLUTINE QUESTO SCONOSCIUTO

Frazione proteica principale (80%)
nel frumento

Povero valore biologico ( -lys -met)

Ha soltanto una funzione plastica

Apporto medjo dieta europea 15g/die




DIETA @ CELELCEHA

A CHE SERVE IL GLUTINE ?

A IL GLUTINE NON E INDISPENSABILE ALLA
NOSTRA ALIMENTAZIONE.

Esso rappresenta soltanto la parte 'collosa’ del chicco
di grano ed e una proteina molto povera, dal punto di
vista nutrizionale, che |
amplificato artificialmente per ottenere una farina di
grano che producesse un impasto piu colloso.



Doal tronde,
resi stere a




Prodotti senza

glutine A
Vivere senza glutine C h e C O S O
Ricette senza glutine

i | OIl nt ol | er :

Mangiare
Viaggiare

gt glutine non celiaca?

Reqistrati

La sensibilita al glutine/frumento e un disturbo
funzionale non-allergico arrecato dal glutine.



