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Objectives

le to employ ‘a diagnostic approach

v treatment options including future



Jefinition

ase (CD) is a permanent

wyms: Celiac sprue, Gluten-sensitive
pathy, Nontropical sprue, Summer

GASTROENTEROLOGY 2006;131:1977-1980



gluten intolerance
Important?

nmation from gluten intolerance






Prevalence
f "D is 1% in the United States

, Sweden and Germany
st adult CD prevalence

Rostom, A, et al GASTROENTEROLOGY 2006;131:1981-2002



First Degree Relative

Second Degree Relative

Iron Deficiency Anemia (Unexplained)
Osteoporosis

Type 1 Diabetes Mellitus

Liver Disease

Rostom, A, et al GASTROENTEROLOGY 2006;131:1981-2002



Associated With
Cellac Sprue

Cryptogenic liver disease
Non-Hodgkin's lymphoma
Hyposplenism

Idiopathic pulmonary
hemosiderosis

Down syndrome

Turner’s syndrome
Reproductive complications
Autoimmune myocarditis

Idiopathic dilated
cardiomyopathy

Idiopathic epilepsy
Occipital calcifications
B Ataxia

une Hepatitis
Primary sclerosmg cholangitis



1 with mild elevations in liver
atients with unexplained abnormal

ST ay be the only

ndomysial antibody (EMA) may be more specific
or CD than tTG antibody (tIGA) in this particular
population

Farre C, et al. Am ] Gastroenterol 2002;97:3176-3181.






Herpetiformis (DH)

Collin, P, et al. Arch Dis Child 1997;32:1129
Reunala, T et al. Arch Dis Child 1984;59:517



Cancer Risks

ats, two-thirds of cancer related death
' dgkm S lymphoma (NHL), both

cancer related deaths reported in CD patients
 esophageal, stomach, pancreatic, liver,

m Decreased risk of breast cancer

Rostom, A, et al Gastroenterology 2006;131:1981-2002
Askling, ], et al. Gastroenterology 2002;123:1428



‘opathy-associated T-cell
lymphoma

phoma usually associated with CD

Egan, L], et al. J Clin Gastroenterology 1995;21:123



ized Mortality Rate
(SMR)

celiac disease patients is higher

1g with malabsorption (2.5)
ients with poor adherence to the GFD (6.1-10.7)
“ ed diagnosis 1-10 years (2.6), > 10 years (3.8)

and asymptomatic celiac sprue do not
ar to increase mortality

Corrao G, et al. Lancet 2001;358:356-361.



Jath hysmllogY




Celiac Disease

Celiac disease is an immune disorder triggered by the environment
(gluten) in genetically susceptible individuals
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s resistance to all gastric, pancreatic and

- brush border peptidases
= 33-mer digestate major source of toxic fragments

Shewry ] Exp Bot 2002:53;947-58
Hausch Am ] Physiol Gastro Liver Physiol 2002:283;G996-1003



Plolamine and MHC Class |l

@ Prolamine-rich immunogens
from gluten digestion
inherently assume left-
handed polyproline II helical
arrangement

m Preferred configuration for
MHC II ligands

= MHCII ligands bind P1, form
hydrogen bond network
along backbone

s Gliadin mimics other MHC 11
ligands

Kim, Proc Natl Acad Sci 2004:101;4175



Gliadin Fragment
Bound to MHC I

Kim PNAS 2004:101;4175-79



stimulates MICA expression in IELs from celiacs

Hue Immunity 2004:21;367-77
Bahram Proc Natl Acad Sci USA 1994:91,6259-63



fest inal' Epithelial Cell Death

s express NKG2D receptor
1€ by MIC delivers co-

presenting cells in the lamina propria
oduce IL-15
15 in turn up-regulates MICA expression?

= Neutralization by anti-IL-15 abrogates expression of
MICA

Bahram Proc Natl Acad Sci USA 1994:91;6259-63
Hue Immunity 2004:21,;367-77



senetics

of CD patients express either
)8 MHC class II molecules
DQAT1*0501:DQB1*0201)
8 (DQA1*0301:DQB1#0302)

II rygosity for HLA-DQ?2 is associated with
ory celiac disease and enteropathy
d T-cell lymphoma



IgA
Auto-antibodies

Blocks
TGF-p1
Enterocyte
Differentiation

Maiuri L, et al. Gastroenterology 2005;129:1400-1413.
Feldman: Sleisenger & Fordtran's Gastrointestinal and Liver Disease, 8th ed.



G makes gliadin
: tastier
for the T cells”

alf T-cell
receptor

HLA-DO2 ——

molecule

Antigen-

presenting -

cell

Lamina propria

Increased expression  Enterccyte
of HLA-DQ2 gene damage

Plasma call

Antibodies
{antigliadin,
antiendomysial,
and tissue
transglutaminass )

Lymphocytes
(T cells, natural killer cells, B cells)

N e 1 & Cytokines
\ {interferon-y,

interleukin-4, TNF-a)

alf T-cell a-Gliadin peptide Activated
receptor T-cell epitope a/f T-cell
N g receptor

/\ i
\ ‘I
_ _]
o f |
Neuttal Tissue I

qlu‘tarnlnou;o o 0 transglutaminase \! .':
i S
II/ ?/’
| 1

Positions 4, 6, and 7 MNegatively charged glutamic
of the antiqen-hinding groove acid rasiduss
of HLA-DO2 molecule

Feldman: Sleisenger & Fordtran's Gastrointestinal and Liver Disease, 8th ed.






| “Classic”
Clinical Manifestations

s between ages 10 and 40
oul-smelling, and floating

orism - Gk, meteorizein, to hold up;

ailure, weight loss, anemia, neurologic disorders
from B12 deficiency, and osteopenia from calcium
and vitamin D deficiency



_eliac Disease
Classifications

ptoms and sequelae of gastro-
stinal malabsorption with total villous

ntly extra-intestinal mani-
festations few or no gastrointestinal
symptoms

Asymptomatic villous atrophy +/- sero-
logic test results

Genetic susceptibility without clinical or
histologic manifestations

@ Refractory  Patients with true celiac disease who no
longer respond to a GFD




i he Celiac “Iceberg”

Classic celiac sprue
Intestinal | ~d====cececefmdec e mc e e e e e e s e e e e e e - -

IgA EMA mucosal
or TG positive abnormality

Silent celiac sprue

Latent celiac sprue

Genetic
susceptibility
DO2 or DQB

Healthy individual

The celiac “iceberg”

Feldman: Sleisenger & Fordtran's Gastrointestinal and Liver Disease, 8th ed.



[agnosis

>G antiglia

ibodies (AGA)

testing
1 biopsy - the Gold Standard

kﬁl‘aﬂ-}_f‘,ﬁagnostic testing should be performed

ior to initiation of gluten restriction



> best single test for the detection of
llent sensitivity and specificity)

A uses a quantitative enzyme-linked
osorbent assay with guinea pig liver or more
only human recombinant or red cell-derived

',: 1eration assays had false-positive results in

- patients with liver disease, congestive heart failure,

“arthritis, and chronic inflammation. This is now less
common.

Rostom A, et al. Evid Rep Technol Assess (Summ) 2004;(104):1-6.



ermogic Testing

5 are directed against connective

immunofluorescence assay
y esophagus or human umbilical cord

te) which is more time consuming and
r dependent than IgA tTGA.

Good sensitivity and excellent specificity

Rostom A, et al. Evid Rep Technol Assess (Summ) 2004;(104):1-6.



gic Testing
enzyme-linked immunosorbent

ive predictive value

Rostom A, et al. Evid Rep Technol Assess (Summ) 2004;(104):1-6.



P

seidlogic Tests in Celiac Disease

IgA tTGA 98.3
IgG tTGA Up to 100

IgA EMA 99.6
IgG tTGA Up to 100
IgA AGA 90
IeG AGA 80-90

Adult patients with normal IgA levels

Rostom, A, et al. GASTROENTEROLOGY 2006;131:1981-2002



is 10-15 times greater in CD

(1 7-3% prevale ce in celiac disease patients)

rcent of patients with IgA deficiency have CD

= In patients with a negative tTGA, but a strong suspicion
of CD, measurement of serum IgA levels is appropriate



Trusting Serology

gic testing is related to histologic

nd pre-test probability

tTGA in patients with partial
s atrophy can be as low as 30%.

e prevalence of CD in the general population
1%) the PPV of serologic testing is low

V =32.2%)
Therefore, small bowel biopsies are recommended
prior to establishing the diagnosis of CD

Rostom A, et al. Evid Rep Technol Assess (Summ) 2004;(104):1-6.



‘Molecules and CD

of CD patients express either
D8 MHC class I molecules
Q2 (DQAT*0501:DQB1*0201)

28 (DQA1*0301:DQB1*0302)
0 40% of the general population in the

d States possesses a heterodimer of these
5 (poor positive predictive value)

Rostom A, et al. Evid Rep Technol Assess (Summ) 2004;(104):1-6.



_lass Il Molecules




. Intestinal biopsy

is currently the Gold Standard for

e recommended (the proximal
ium may have more patchy disease obscured by
glands and peptic changes)

| gic findings include crypt lengthening with
increased lamina propria and intraepithelial lymphocytes

= Intraepithelial lymphocytes in the absence of mucosal
changes may represent latent CD but should not be
considered diagnostic



'ntéstinaﬁ biopsy

to consume a normal diet and to not
r to biopsies

nge with repeat biopsies may
with negative serologies

ted a gluten free diet prior to initial biopsy

Ansaldi N, et al. Pediatr Med Chir 1988;10:3-6



W

II
[IIa

[Ib

IlIc

arsh Histologic Grading

Normal mucosal and villous architecture

Infiltrative (increased numbers of intraepithelial
lymphocytes)

Hyperplastic (enlarged crypts with increased crypt cell
division)

Partial villous atrophy (shortened blunted villi, mild
lymphocyte infiltration, enlarged hyperplastic crypts)

Subtotal villous atrophy (clearly atrophic villi, enlarged

crypts with immature epithelial cells, influx of inflammatory
cells)

Total villous atrophy (complete loss of villi, severe crypt
hyperplasia, infiltrative inflammatory lesion)

Hypoplastic (total villous atrophy, normal crypt depth with
hypoplasia, normal intraepithelial lymphocyte count)

Rostami K, et al. Am ] Gastroenterol 1999;94:888-894.
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Aarsh II -
lymphocytic

enteritis with

crypthyperplasia



Marsh IIIB - Marsh ITIC -

subtotal villous total villous
atrophy atrophy




risk of fulminant diarrhea (a.k.a. “gliadin
shock™) characterized by dehydration, acidosis,
electrolyte abnormalities

Krainick, HG, et al. Helv Paediatr Acta 1958;13:432



tempting
recipes inside



ment Objectives

a skilled dietitian

! ontinuous long-term follow-up by a
multidisciplinary team

NIH Consensus Development Conference Statement. Celiac Disease 2004: consensus.nih.gov



include soybean or tapioca flours,
orn, buckwheat, and potatoes

ats must be aware of food additives like gluten
ing stabilizers or emulsifiers

ary lactose intolerance is common and patients
1 initially avoid dairy products if symptoms seem

@ In milc disease, moderate consumption of oats is well
tolerated (50 to 60 g/day)

= About 70% of patients have clinical improvement within
2 weeks

Pink, IJ, et al. Lancet 1967;1:300



Gluten Free Diet @

C en-Free
ion of gluten, related protems from

= This threshold varies with patients: one patient was

reportedly harmed by 1-2 mg gluten/day

Fabiani J. Pediatrics 2000:136;841-3
Catassi Am J Clin Nutr 2007:85;160-66



to eat like this the rest
of my life?

. for now.

some patients can tolerate
iten without noticing

“Abstlnence 1s
my ch01ce

: £

) s
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ABSTINENCE



Yracticing Abstinence:
HiesCase For Strict Gluten Avoidance

micronutrient deficiencies may
nin D deficiency and bone loss)

2ases mortality, especially from malignancies
L 8.

nt women with untreated celiac disease are at
sed risk for preterm births and low birth

WECE babies

Autoimmune disorders related to celiac disease may
be related to duration of gluten exposure

Shaker, JL, et al, Arch Intern Med. 1997;157:1013

Holmes, GK, et al. Gut 1989;30:333

Ventura, A, et al. Gastroenterology 1999;117:297
Ludvigsson JF, et al. Am ] Gastroenterology 2005;129:454



ing Gluten Free

383 patients

0 GFD

lficant i e in NHL over the
al population

Collin P, et al Gut 1996;38:528-530.



1l Work-up and
Management






er words, monitoring with serologic tests
Id be taken “with a grain of salt”

@ Some experts suggest repeating small bowel
biopsies 3 - 4 months into treatment

Wahab PJ, et al. Am ] Clin Pathol 2002;118:459-463.



tent or intermittent symptoms may be
inadvertent ingestion of gluten

te for coexistent T-cell lymphomas

@ Optimal therapy is unknown but often requires
Immunosuppression

GASTROENTEROLOGY 2006;131:1977-1980



ommon variable
immunodeficiency
syndrome

Microscopic colitis

True refractory
sprue

onders to GFD

Pancreatic exocrine
insufficiency

Autoimmune
enteropathy

Intestinal
lymphoma

Small bowel
stricture



rue efractory Sprue

pically normal intraepithelial

Is and / or immunosuppression

xpansion of intraepithelial T-cell lymphocytes that
s CD3g, but lack CD4, CD8 and the T-cell receptor -

These cells can be driven by interleukin-15 and proliferate
- independently of gluten stimulation raising the risk of
enteropathy associated T-cell lymphoma

Cellier C, et al. Gastroenterology 1998;114:471-481.
Patey-Mariaud DS, et al. Histopathology 2000;37:70-77.



prue 5-Year Survival

~ Survival (5-year)

: B Survival (5-year)

- Typel Type2
n=41 n=50

| Most deaths were due to T-cell lymphoma
No patients with Type 1 disease developed Type 2 disease

Al-Toma, A, et al. Gut 2007;56:1373



itment Strategies in
Refractory Sprue

mited to clinical experience and

2 [V cyclosporine, oral budesonide,
loprine
interleukin-15 antibodies



iture of CD Treatment

lecule or anti-cytokine therapy

pressive therapy

transglutaminase inhibitors
LA-DQ blockers
oht junction enhancement

= Genetic engineering of cereal crops



A\ M -011: Alba’s Active Celiac
Phase Ilb Study

 Acetate (AT-1001)

1ino acid peptide intestinal
ermeabpility imhibitor

‘nteric coated i-particulate bead formulation

delivered in gelatin capsules for oral delivery

eleased 50% into the duodenum and 50% in the
unum

yposal - consumption of AT-1001 15 min.

Or to a meal will:

amporarily prevent tight junction disassembly
caused by gliadin (via cell cytoskeleton rearrangément)

= reduce paracellular leakiness during meal intake and
presentation of antigens present within the lumen

= result in normalization of small bowel pathology
and antibody levels

B

Compliments of G. Dryden, M.D.



- CLIN-OTT
rimary Objective

of larazotide acetate (AT-1001) versus
ission in subjects with active Celiac

1easurement: |

remission measured by the change of Villous Height to
(Vh:Cd) ratio from Baseline to Day 56

o will be determined by duodeno-jejunal biopsy

Compliments of G. Dryden, M.D.



Treatment Summary

ient, randomized, parallel-group, double-blind,
dy with the following treatment arms:

estinal, including asymptomatic subjects, but who were
diagnosed of Celiac disease based on a positive serology and
- biopsy/endoscopy.

Compliments of G. Dryden, M.D.



summary

2 1S common






