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I Segmenting the Celiac Disease Population

1. What we do currently
2. Should we do more
3. Possibilities for patient segmentation
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I Current ways of stratifying the celiac disease population

* At Diagnosis
— By Presentation
 Classic vs other
— By Serology
* Seropositive vs. seronegative
— By Age of diagnosis
e Pediatric vs. adult
— By Genetics
 DQ2 vs. DQ8
— By Degree of intestinal injury
e Marsh...
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Caio G et al BMC Med 2019

dence of dinicl phenotypes of adull cefiac ditesse in our experignce

Helpful for screening studies and publications allowing for comparison
across populations but not for clinical care
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Ludvigsson JF et al Gut 2013; Caio G et al BMC Med 2019




Current ways of stratifying the celiac disease population

Gluten
IBS Exposure
18% 35%
* After Diagnosis Other
8%
— By response to the gluten free diet Reracion
Celiac
y ResponSive VS' non_responSive lef;)se IntSergsrl:al Eating Disaccharidas Mi%?)?i(t:izpic
. ] ] ] ] Bacterial Dis%rder e Deficiency 7%
* Ongoing active celiac disease (OACD) vs. Associated Overgrowth % %
CD conditions (ACDC) ;gfg'GerDetal CGH
* ‘Diet controllable’ vs. refractory —
* Type 1 vs. Type 2 refractory celiac disease OACD| | Siow response o giten witnarawa
Helpful for initial clinical assessment but less so e
. ° ACDC - Lactose / fructose intolerance
for treatment (outside of RCD subtyping)
Caio G et al BMC ::::::I::::Hicienq
e 201 e e e e
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Ludvigsson JF et al Gut 2013; Caio G et al BMC Med 2019, Leffler D et al CGH 2006




I Segmenting the Celiac Disease Population

1.
2. Should we do more
3.
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Why might we want to stratify the celiac population

* |ts what all the ‘mature’ immune diseases do

Can we move from this: To this?

. .
sndnplaiaad e diarrhea

THE FACE OF CELIAC DISEASE 2

Celiac Disease Foundation
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I Type 1 Diabetes

« “Adoption of [a] staging classification provides a standardized taxonomy for type 1
diabetes and will aid the development of therapies and the design of clinical trials to
prevent symptomatic disease, promote precision medicine, and provide a framework
for an optimized benefit/risk ratio...to prevent symptomatic disease”

Proposed Nomenclature
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Staging Presymptomatic Type 1
Diabetes: A Scientific Statement
of JDRF, the Endocrine Society,
and the American Diabetes
Association

Diabetes Care 2015;38:1964-1974 | DOI: 10.2337/dc15-1419
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Ulcerative Colitis

| Mild-to moderase UC I
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—® Racommendad treatment pathway
== ARemative treament pathway for consideration
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I Segmenting the Celiac Disease Population

1. What we do currently
2. Should we do more
3. Possibilities for patient segmentation in celiac disease
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I Segmenting the Celiac Disease Population

1. What we do currently

2. Should we do more

3. Possibilities for patient segmentation
— Biology
— Clinical phenotype
— Patient preference
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I Potential ways to stratify patients

* Biology
* Clinical phenotype
* Patient preference
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Gluten Response in Patients with Celiac Disease

HLA DQ2/8 Positive Increase in Gut Homing and Gluten-specific T cells
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Acute Response i
Evaluating Responses to Gluten Challenge: A Randomized, [ P Intestinal Damage
Double-Blind, 2-Dose Gluten Challenge Trial

Maureen M. Lepnard,": Jocelyn A. Sivester.>* Daniel Leff!erf"" Alessio Fasano,

Clarén P. Kelly," Suzanne K. Lewis,” Jeffrey D. Goldsmith, " Eliot Greenblatt,” .

William W. Kwok,” Wiliam J. McAuliffe,” Kevin Galinsky,” Jenifer Siegelman,” I-Ting Chow,”

John A, Wagner,” Anna Sapone,” and Glennda Smithson”
Increase in
cytokines

Video capsule Immunohisto-
- Nausea Vh:Cd endoscopy chemistry

13 Leonard M, Silvester J et al. Gastro 2020




Different Patients Can Have Highly Variable Gluten Sensitivity

release symptoms Induction Mucosal Injury

v No Gliadin No Small
No cytokine l Mild gluten Specific T Cell Intestinal

START

Gluten
Challenge

>100 fold Severe > 50 fold Gliadin Severe Small
increase in Nausea / Specific T Cell Intestinal
cytokines Vomiting Induction Mucosal Injury

14 Leonard M, Silvester J et al. Gastro 2020



Mucosal markers on a GFD are associated with threshold for inducing villus
damage

ADVANCED
COMMUNICATION SCIENCE

www.advancedscience.com

In Well-Treated Celiac Patients Low-Level Mucosal
Inflammation Predicts Response to 14-day Gluten Challenge

Jorunn Stamnaes,* Daniel Stray, Maria Stensland, Vikas K. Sarna, Tuula A. Nyman,
Knut E. A. Lundin, and Ludvig M. Sollid*

Gluten specific CD4+ T-cell frequency
before challenge

intestinal biopsies blood

p=0057 ©Q 504 p=0042
* Deep remission is associated with o i
resistance to gluten induced mucosal 18000+ o] | -
injury 10000 + | 20

&
* |s deep remission a phenotype or simply 5000 é o ‘
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i ? . : .
a result of less chronic gluten exposure? S e BNR G R
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I Potential ways to stratify patients

* Biology
* Clinical phenotype
* Patient preference
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I Clinical Phenotype on a GFD

‘Functional’ /
comorbid conditions

Refractory

Celiac Disease High Symptom

Sensitivity

Relative
tolerance

‘Slow Healers’/
older age at dx

High risk of future
complications
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I Potential ways to stratify patients

* Biology
* Clinical phenotype
e Patient preference
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Health is a state of complete physical, mental and social well-being
and not merely the absence of disease or infirmity: WHO

Proportion of Overall Celiac Population
B Refractory celiac disease

Active disease due to imbalance
between sensitivity and exposure

Controlled but unsatisfied

®m GFD is enough
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I Conclusions

* In most other diseases, segmentation of the patient population
allows individualized treatment approaches and can guide
impactful research

* The celiac disease population is highly heterogeneous and there
are multiple potential opportunities to define different celiac
disease populations

* While a pragmatic structure for patient segmentation in celiac
disease remains to be defined, a combination of biologic and
patient centered factors may be most appropriate



