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Celiac research – why now? 

• It is a major problem 
~ Common
~ Broad effects
~ Overlooked
~ Often insidious 
~ Limited treatment option – the gluten-free diet

- Obscured by the gluten-free diet fad 
- Markedly impacting quality of life 

• It’s time has arrived



Ultimate irony: Famine under the Nazis helps 
reveal the cause of Celiac Disease

3

 Before WW II – Mortality rate 30%.
 During WW II - Mortality rate  0%

 Mortality starts rising again – Dr.Dicke makes the 
connection: 

During war flour was made with potatoes - now wheat.
Culprit identified 

1945: USA drops food to 
starving Dutch civilians

1945: USA drops food to 
starving Dutch civilians



Defining the Intestinal Pathology
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• 1950s  Dr. Margot Shiner and  Dr Crosby evolve the 
suction biopsy capsule

• Fifteen causes of mucosal atrophy
• Three biopsy ritual for defining celiac disease.
• Blood tests needed i.e. understanding of chemical 

progression.



Progressive mucosal injury
           • The Intestinal Epithelium During the Course                                               

of Viral Enteritis.   Gastroenterology                                         
Kerzner B et al 70:(3)457-461, 1977

Progression of Villous Injury



• Gliadin derived peptides cause zonulin release
• Cause small intestine tight junction disassembly
• Antigens enter the lamina propria including gliadin 
• Presented by HLA –DQ molecules to dendritic cells
• Abrogation of oral tolerance (Th1/TH17 response) and 

marked immune response to Gliadin.
• Gliadin loaded dendritic cells go to lymph nodes to 

summon CD4, CD8 gamma delta and alpha beta T cells 
which cause inflammation
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Mucous housing the microbiome

Protective layer of mucus Protective layer of mucus 
contains the microbiome



National Guard                 
y

National Guard                 
Innate immune system 

Mucous housing the microbiome

National guard – Innate immune system

Vetting

DeliveringConveyer



Handling Gliadin when it 
crosses the wall.  

Tolerance is 
eliminated

tTG     
modifies 
gliadin

Genes 
DQ2 and 
DQ8 allow 
transfer to 
messenger



Calling in the military (The 
adaptive immune response)  
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Pathogenesis once more
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Once serology became 
available….



Implications for treatment



Evolving IBD therapy 

Seventies        Nineties
• sulphasalizine
• steroids
• antibiotics

• mesalamine
• budesonide
• antibiotics
• nicotine
• fish oil
• 6 MP
• methotrexate
• nutrition
• probiotics



The immune sequence in IBD 

CD4 

CD4 CD8



Evolving IBD therapy Evolving IBD therapy 

Past                Nineties          Future 
• sulphasalizine
• steroids
• antibiotics

• mesalamine
• budesonide
• antibiotics
• nicotine
• fish oil
• 6 MP
• MTX
• nutrition
• probiotics

• receptor antagonism
• blocking antibodies
• cytokine therapy
• free radical salvage
• adhesion molecule 

antagonism

• Remicade (biosimilars)
• Humira
• Entyvio
• Sterlara
• Xeljanz (toficitinib)



Drug development Pipeline

• Break down gluten using enzymes
• Interrupt the immediate or delayed 

effect of gluten on the cells lining the 
intestine

• Induce immune tolerance
• Prevent the enzyme tTG from 

modifying gluten 
• Interrupt the immune reactions



What it takes

$$$$$$


