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Evolution of GRD

Coeliac disease = flat mucosa1888-1980

• Classical CD, still rare condition

Atypical coeliac disease

milder enteropathyAfter 1980

• Latent, potential and silent (Top of the Iceberg)

NCGSAfter 2010

• Emerging below the Iceberg

Rostami Nejad M, et al. Atypical presentation is dominant and typical for coeliac disease. J Gastrointestin Liver Dis. 2009;18(3):285-91.

Rostami Nejad M, Hogg-Kollars S, Ishaq S, Rostami K. Subclinical celiac disease and gluten sensitivity. Gastroenterol Hepatol Bed Bench. 

2011;4(3):102-8.



Consensus: Gluten related 
disorders

Non-coeliac gluten sensitivity 

Coeliac disease

Wheat Allergy 

Sapone A, Bai JC, Ciacci C, Dolinsek J, Green PH, Hadjivassiliou M, Kaukinen K, Rostami K, Sanders DS, Schumann M, Ullrich 
R, Villalta D, Volta U, Catassi C, Fasano A. Spectrum of gluten-related disorders: consensus on new nomenclature and 
classification. BMC Med. 2012 Feb 7;10:13. doi: 10.1186/1741-7015-10-13. 



Endoscopy

Examples of macroscopic features of villous 
effacement detected by wireless capsule endoscopy 

in celiac disease: A) Normal villi, B) scalloping of the 
mucosa on circular folds, C) fissuring of the mucosa, 

D) mosaic pattern.

Chella David, Ph.D. and Joseph 
Murray, M.D. From Mayo clinic



Definition of normal mucosa

Marsh MN, Rostami, K. What is a normal intestinal mucosa? Gastroenterology November 2016 



Normal histology
 Recent immunopathologic advances severely 

compromise ideas of small intestinal “normality,”

 Subtle abnormalities 

Marsh MN, Rostami, K. What is a normal intestinal mucosa? Gastroenterology November 2016 



Pathogenesis

Genetic Environment



The role of Microbiota 

Susceptible individual 
Coeliac disease or non-

coeliac GS

Infections

High TNFa, IL

Coeliac disease or 
Non-coeliac 

gluten sensitivity



Pathogenesis
 The human body is unable to metabolise all 

component of grains 

 Most people immuno-tolerance

 Individuals with genetic susceptibility 

 HLA DQ2/8

 Immunogenic reaction; inflammation



How to compensate  
 Could we use proteases to help with Grain 

metabolism? and 

 Prevent the Inflammation, immunologic reaction?



Mechanism of action of proteases in GI diseases. PAR,
protease-activated receptor.
Vergnolle N. Gut 2016;65:1215–1224.



Proteases in GI tract

 The microbiota constitutes also an important source of 
proteases (Bacteria, yeasts and helminths). 

 They act by proteolytic processing of other molecules 
(mediators, receptors),

 Additional anti-inflammatory effects 

 Their ability to degrade pro-inflammatory cytokines and 
chemokines. 



Proteases from the A Disintegrin And Metalloprotease
(ADAM) family also seem to play roles in maintaining intestinal
barrier function.

Vergnolle N. Gut 2016;65:1215–1224.



Fact or fiction?

Using plants
viral or 
bacterial proteolytic enzymes 

to metabolise and digest 
What human body is unable to 
perform 

Infection with Genetically enhanced 
virus 
Temporary or permanently 
increasing of intelligence and 
physical performance  



Sci Rep. 2016 Aug

http://www.ncbi.nlm.nih.gov/pubmed/27481162


Spectrum

Mucosal abnormalities in coeliac disease

 It is not clear why clinical symptoms in CD are unrelated to small 
intestinal mucosal damages.

 There is no study that explain the reasons for this variability or 
explain 

 associated factors with discrepancy 

 .



CD + 
infection 

Synergetic effect both gluten and TG oocytes activating a mixed inflammatory 

response leading to a severe mucosal damage in susceptible individuals

T.gondii oocytes 

Rostami K, Vilannacci V, Danciu M et al. 

Microscopic Enteritis Autoimmun Highlights 

(2010) 1:37–38

Mucosal abnormalities Marsh 0-III
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Michael Marsh

Marsh MN. 

Gluten, major histocompatibility complex, and the small intestine. 
Gastroenterology 1992; 102:330 –54.

Histology of coeliac disease



Spectrum
 The structural changes range through 

 normal or near-normal appearances to 

 severer changes of villi 

 These markedly hypertrophic responses as the mucosa 
"flattens" are triggered by lamina propria T cells under 
genetic control



Marsh NM,  Villanacci V, Srivastava. Histology of Gluten related disorders. 

Villous atrophy? Or villous effacement?
Atrophic organ doesn’t regenerate!
Villous effacement or villous flattening 



Mucosa through its remodelling process from “normal” to typically “flat” 
celiac appearances

A, progression as 
commonly observed in 
histologic section (Marsh 
stages 0–III). 

B, depicts the 3-D 
background to flattening, 
rapid pliancy of villi in 
their reversion to leaves, 
ridges, convolutions and 
finally mosaic plateaus. 

C, deepithelialized
mucosae, emphasizing the 
intervillous ridges 
(arrowed). 

Marsh MN, Rostami K. Gastroenterology November 2016



Marsh NM,  Villanacci V, Srivastava. Histology of Gluten related disorders. 



The demonstration of "inter-

villous ridges" (IVR); appear 

to dictate the surface plan of 

the mucosa, and thus the 

origins of villi. 

It is possible to see with the 

scanning EM that villi arise 

from narrow, slightly elevated 

ridges



Sub-microscopic/Microscopic

Marsh I-III

Marsh 0

Alteration enterocytes start at Marsh 0 according to Sbarbati A et al. 

Gluten sensitivity and "normal" histology: is the intestinal mucosa really normal?  Dig Liv Dis 2003;35:768-773.



Epithelial cells
 Although the epithelial cells (EC) are usually damaged 

during the histogenesis of CD, they are still used in 
counting the IEL 

 Pitfall in accurate counting and hence 

 some studies recommend that the reference value 
should be taken as the muscularis mucosa. 

{Skinner et al}.



Normal range of IEL
 There is no universal agreement on a definition of a 

"normal" IEL range for disease-control mucosae, and 

 What constitutes a reasonable point of departure favouring a 
histological diagnosis of celiac disease. 

 The earliest paper used very thick H&E sections (5-
7µm) 
 found that IEL are normally distributed; and 

 proposed a very high cut-off of 40 IEL per 100 
enterocytes.



The insert shows that IEL progressively rise as a graded characteristic. There are not 
two distinct populations that can be separated by doing counts.

IEL disease 

control 3-21 

mean 12 

Untreated CD 

8-56 mean 21

Marsh NM, Virchow Archiv 1994; 424, 301-6





IEL 
 Increased IEL 

 Due to EC damages or
 Truly increased 

 Sensitive histological pointer towards CD diagnosis, 

 CD is not the only cause of raised IEL counts, 

 The differential diagnosis of these lymphocytic infiltrates 
was recently published by 
 Bucharest Consensus, and collectively defined as Microscopic 

Enteritis. 



Rostami K, Aldulaimi D, Holmes G, Johnson MW, Robert M, Srivastava A, Fléjou JF, Sanders DS, Volta U, Derakhshan MH, 
Going JJ, Becheanu G, Catassi C, Danciu M, Materacki L, Ghafarzadegan K, Ishaq S, Rostami-Nejad M, Peña AS, Bassotti G, 

Marsh MN, Villanacci V. Microscopic enteritis: Bucharest consensus. World J Gastroenterol. 2015 Mar 7;21(9):2593-

604

Bucharest Consensus 
Microscopic Enteritis



Marsh 0-II overlooked and considered nonspecific 



Bucharest consensus
 Primarily concerned with sub-microscopic changes 

and IEL in celiac and non-coeliac mucosae. 

 Making sense of subtle histological abnormalities 
opened a new insight into numerous clinical 
conditions that were and still are labelled as IBS or 
functional



Schematic representation of food sensitivity and intolerance as one of many potential causes of 

functional symptoms. 

Maria Ines Pinto-Sánchez, and Elena F Verdú Gut 

doi:10.1136/gutjnl-2016-312471

Copyright © BMJ Publishing Group Ltd & British Society of Gastroenterology. All rights reserved.



Functional disorders (FD)
 FD is conceived as arising from a problem in nervous 

system 'functioning' and Not due to a structural or 
pathologically defined disease cause

 A FD is a medical condition that impairs the normal 
function of a bodily process, but where every part of 
the body looks completely normal under examination, 
dissection or even under a microscope

Mayou R, Farmer A 002). "ABC of psychological medicine: Functional somatic 

symptoms and syndromes". BMJ. 2002;325: 265–8.

https://en.wikipedia.org/wiki/Medical_condition
http://bmj.com/cgi/pmidlookup?view=long&pmid=12153926
https://en.wikipedia.org/wiki/BMJ


Marsh NM,  Villanacci V, Srivastava. Histology of Gluten related 
disorders. Gastroenterol Hepatol Bed Bench 2015





83.8% in the GFD became asymptomatic 



 there are either physiologic or pathologic

Milder enteropathy are not non-
specific or functional 

Microscopic Enteritis, Bucharest consensus. World J Gastroenterol. 2015 Mar 7;21(9):2593-604



Conditions Reference

Coeliac disease [7-8]

Non coeliac Gluten Sensitivity [52-53]

Helicobacter Pylori [15, 57]

Other Infections, parasites [92]

Non-steroidal anti-inflammatory drugs [64]

Bacterial Overgrowth [58-60]

Common variable immunodeficiency [13]

Eosinophilic gastroenteritis [90]

Collageneous gastroenteritis [1]

Microvillous inclusion disease [12]

Autoimmune Enteropathy [68]

Autoimmune disorders [2, 15, 68]

Irritable bowel syndrome [3, 75]

Inflammatory bowel disease [16]

Food allergy [93]

Food intolerances [76]

Idiopathic [94]

Aetiology of 
Microscopic enteritis

Microscopic Enteritis, Bucharest consensus. World J Gastroenterol. 2015 Mar 7;21(9):2593-604



Conclusion
 (i) the optimal cut-off  25 IEL/100EC 

 (ii) the celiac IEL count is not normally-distributed and 
requires correction by log-transformation 

 (iv) IEL are graded dose-response and thus 
 does not represent a bimodal population of IEL, and 

 that any proposed cut-off value is arbitrary

 (v)  the total number of IEL wasn’t different in each graded 
Marsh III lesions (a, b, c). 



Intraepithelial lymphocytes in 
celiac disease.

 Counting of IELs is recommended in 
borderline cases where the histology is 
difficult to interpret. 

 An increase especially in gammadelta+ TCR 
strengthens the probability of CD. 

 The IELs are not invariably increased in 
CD

Kaukinen K, et al. Intraepithelial lymphocytes in celiac disease. Am J Gastroenterol. 

2003;98(6):1332-7.



Thank you for your 
attention!


