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* Small intestine function
* Gluten-related disorders
* Non-gluten-related disorders
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A Small Intestine- Absorption Overview

Duodenum:
Heavy metals (iron,
copper, magnesium,

calcium, etc) Jejunum:

Heavy metals continued,
monosaccharides, small
peptides, amino acids,
start of lipids

lleum:
Lipids, vitamins including fat
Terminal ileum: soluable (A, D, E, K), folate

Colon: Vitamin B12, bile salts, fat

Short chain fatty
acids, water
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A Small Intestine- Absorption Overview

Raised
intraepithelial
lymphocytes + Villous atrophy|
crypt present in D1
hyperplasia only on
Duodenum:
Heavy metals (iron,
copper, magnesium,
calcium, etc) Jejunum:
p Heavy metals continued,
3 monosaccharides, small
peptides, amino acids,
4 start of lipids

< lleum:

e | Lipids, vitamins including fat
Potential Ultra-Short Eions Terminal ileum: soluable (A, D, E, K), folate
Cpe|iac C9e|iac l Short chain fatty Vitamin B12, bile salts, fat
Disease Disease g acids, water
I\ Northwestern .
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Celiac Disease

A Celiac Disease
* Inappropriate immune reaction

* Triggered by gluten exposure

* Genetic predisposition

* Wide variety of clinical symptoms
* ~1-2% prevalence

I\ Northwestern
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* Small bowel inflammation (enteropathy)
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I N What Is Gluten?

* Found in wheat, rye, barley
* Protein (Latin- glue)
* Provides a flexible quality to baked goods

* Typically, well tolerated unless...
— Allergy
— Immune-mediated disease (celiac)
— Non-celiac gluten sensitivity

I\ Northwestern
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<« C 3 @ celiacorg/about-celiac-disease/symptoms-of-celia

\’\_J Celiac Disease FOUNDATION.

When to Suspect Celiac?

ABOUT CELIAC DISEASE

Symptoms of Celiac Disease

sare § W B4 # PRINT FRIENDLY

Celiac disease can be difficult to diagnose because it affects people differently. There are more
than 200 known celiac disease symptoms which may occur in the digestive system or other
parts of the body. Some people develop celiac disease as a child, others as an adult. The reason

for this is still unknown.

Some people with celiac disease have no symptoms at all, but
still test positive on the celiac disease blood test. A few others
may have a negative blood test, but have a positive intestinal
biopsy. However, all people with celiac disease are at risk for
long-term complications, whether or not they display any
symptoms.

ARE YOU AT RISK FOR CELIAC DISEASE? - TAKE
THE QUIZ @

I\ Northwesccian
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* Common associated conditions
— Gas/bloat
— Diarrhea
- “IBS”
— Unexplained recurrent pancreatitis
— Elevated liver transaminases
— Oral aphthous ulcers
— Weight loss
— Growth failure
— Iron deficiency anemia
— Premature weight loss
— Peripheral neuropathy
— Thyroid disease
— Down Syndrome
— Turner Syndrome

I\ Northwestern
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. A When to Suspect Celiac?

* Less common associated conditions
— Dyspepsia
— Constipation
— Abdominal pain
— Infertility (both male/female)
— Amenorrhea
— Pulmonary hemosiderosis
— Malabsorption of thyroid medication
— Chronic fatigue
— Epilepsy
— Ataxia
— Chronic arthralgia
— “Brain fog”
— Recurrent headache/migraine

Am J Gastroenterol 2023; 118:5876
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R N Dermatitis Herpetiformis

https://celiac.org/about-celiac-disease/related-conditions/dermatitis-herpetiformis/ (accessed 12/30/2020)
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Celiac Disease: Diagnosis
- A g

Histopathology*

Response to

gluten-free diet

Serologic
Markers* HLA type

*On a gluten-containing diet

Am J Gastroenterol 2013; 108:656-676

I\ Northwestern Gastroenterol 2019; 156:885-889
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Celiac Disease: Diagnosis

*Tissue Transglutaminase-2 (TTG) IgA
*Tissue Transglutaminase-2 (TTG) IgG
*Deamidated gliadin peptides (DGP) IgA
*Deamidated gliadin peptides(DGP) IgG
*Endomysial (EMA) IgA

Serologic
Markers*

Am J Gastroenterol 2013; 108:656-676

I\ Northwestern Gastroenterol 2019; 156:885-889
Medicine
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Celiac Disease: Antibodies

Tissue Transglutaminase (TTG) IgA 95-100%
Tissue Transglutaminase (TTG) IgG 60%
Deamidated gliadin peptide (DGP) IgA 94%
Deamidated gliadin peptide (DGP) IgG 92%
Endomysial IgA (EMA) 85%

* These numbers are all over the place in the literature

* False positives:
— "idiopathic”
— Elevated total serologic IgA or IgG
— Other autoimmune diseases
— Congestive heart failure
— Chronic liver disease

I\ Northwestern
Medicine

95-100%
98%
92%
100%
97-100%
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Histopathology*

Celiac Disease: Diagnosis

*Duodenal Biopsies
— At least 6 “bites” including two from bulb
— Marsh Classification

I\ Northwestern
Medicine

Am J Gastroenterol 2013; 108:656-676
Gastroenterol 2019; 156:885-889
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A Celiac Disease

*Duodenal Biopsies
— At least 6 “bites” including bulb
— Marsh Classification

Marsh 33 Marsh 3b Marsh 3¢
Partial atrophy total atrophy

IELs >25/100 enterocytes

Infirative, type 1
>34

The mucasal lesions of celiac disease
yphocy;
qired for

Shuppan et al. Dtsch Arztebl Int 2013
North t
I\ M‘;Bici",ﬁ'gs ermn https://www.massgeneral.org/children/news/newsarticle.aspx?id=4136 (accessed 7/29/19)
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B N Small Intestine- Absorption Overview

Raised
intraepithelial
lymphocytes + Villous atrophy
crypt present in D1
hyperplasia only only

Duodenum:
Heavy metals (iron,
copper, magnesium,
calcium, etc)

Jejunum:

Heavy metals continued,
monosaccharides, small
peptides, amino acids,
start of lipids

lleum:
Lipids, vitamins including fat
Potential Ultra-Short Eions Terminal ileum: soluable (A, D, E, K), folate
Cpeliac Cpeliac : Short chain fatty Vitamin B12, bile salts, fat
Disease Disease acids, water
I\ Northwestern .
Medicine Raju SA et al. Gut 2024;73:1124-1130
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A Similar Histology to Celiac Disease

* Medications (ARBs, NSAIDs, mycophenolate) * Crohn’s disease / Sarcoidosis
* Infection * Graft-vs-host disease
— Viral * Radiation enteritis
— Tropical sprue * Common variable immune deficiency (CVID)
— Giardia * Peptic damage
— Whipple disease * Eosinophilic gastroenteritis
— Tuberculosis * Autoimmune enteropathy
— HIV-related enteropathy * Lymphoma

* Bacterial overgrowth
* Malnutrition in general

I\ Northwestern
Medicine

Am ] Gastroenterol 2013; 108:656-676
Gastroenterol 2019; 156:885-889
Gastroenterol 2021; 160:437-444
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. Are Biopsies Necessary for All?

* European Society of Pediatric Gastroenterology,
Hepatology, and Nutrition Guideline
— No biopsies needed if:
* TTGA = 10x upper limit of normal (ULN)
* Positive EMA

* Meta-analysis in adults
— Sensitivity 51% (95% Cl, 42%—60%)
— Specificity 100% (95% Cl, 98%—100%)

I\ Northwestern
Medicine
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Prior Probability

Prevalence Heterogeneity
Uniform Prior Distribution = [0.00 - 1.00]
Unconditional NPV =0.62 [0.61 - 0.63]
Unconditional PPV =0.98 [0.96 - 0.99]
Figure 4. Probability modifying plot showing the uncondi-
tional PPV and NPV of IgA-tTG >10xULN to identify patients
with celiac disease. LR, likelihood ratio.

Shiha MG et al. Gastroenterol. 2024;166:620-630
Husby S et al. J Pediatr Gastroenterol Nut. 2020;70:141-156
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Celiac Disease: Diagnosis
A g

*HLA-DQ2 or HLA-DQ8

*Very high negative predictive value
— Testing on a gluten-free diet
— Evaluating first degree family
— Diagnostic challenges

*Not necessary to “secure” diagnosis

HLA type
Am J Gastroenterol 2013; 108:656-676
I\ l\N/]t;:-jtilgi\:gstern Gastroenterol 2019; 156:885-889
21
A Celiac Disease: Treatment
Gluten-free Diet
I\ I\Nﬂor{'jt_h_vvestern
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A Celiac Disease: Diagnosis

*Only effective treatment

*Monitor for:
— Symptomatic response
— Serologic improvement
— Histologic response (conditional)

Response to
gluten-free diet

Am J Gastroenterol 2013; 108:656-676

I\ l\N/]t;:-jtilgi\:gstern Gastroenterol 2019; 156:885-889
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A Celiac Disease: Review of Diagnosis
2 L]
mmm) Histopathology*
3
Response to
1 Serologic gluten-free diet LA o
Markers* P
*On a gluten-containing diet
Am J Gastroenterol 2013; 108:656-676
I\ l\N/]t;:-jtilgi\:gstern Gastroenterol 2019; 156:885-889
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CLINICAL PEARL

BEFORE TESTING: VERIFY GLUTEN IN DIET

I\“ Northwestern
Medicine
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CLINICAL PEARL

CELIAC DISEASE = DIETITIAN REFERRAL

I\“ Northwestern
Medicine
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Approach to Diagnosis - Celiac Disease (Gluten Free)

3 g gluten daily for
up to 6 additional week*

!

Repeat serology at ~_ Positive
end of challenge*
i Potential
Negat .
egative l celins
disease®
Reapeat serology 2-6
weeks after end of Positive
challenge®
I\ Northwestern
Medicine

Baseli Probable
logy' celiac
SEEOIT positive disease?
Negative
Negative Not celiac
HLA DQ2 & DQ8 typing disease?
Positive
- Patient ‘unable Negative
3 g gluten daily for 2 to continue®4
weeks.
Pa‘ie"‘. abl? Duodenal Celiac
to continue

/ biopsy histology  pogiive | i

Rubio-Tapia et al. Am J Gastroenterol 2013
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ABOUT CELIAC DISEASE  ADVANCING RESEARCH

CELIAC DISEASE
FOUNDATION®

| ABOUT THE FOUNDATION | Aboutls | Festured on

A Game-Changer for Celiac
Diagnosis: IL-2 Blood Test May
Eliminate the Need for Gluten
Challenges

Getting diagnosed with celiac disease shouldn't require making yourself sick. Yet for decades, that's exactly
what many patients have had to do. Reintroduce gluten into their diet, endure symptoms, and undergo invasive
procedures, all in the name of getting answers. At the Celiac Disease Foundation, we've long advocated for
better, safer, and more accurate diagnostic tools. And now, thanks to groundbreaking new research, that future
is within reach

A recently published study in Gastroenterology features a first-of-its-kind blood test that can detect celiac
disease even in people who are already on a gluten-free diet. Developed by researchers at the Walter and Eliza
Hall Institute of Medical Research (WEHI) in Australia and Novoviah Pharmaceuticals, the test identifies an
immune system marker called interleukin-2 (IL-2), which spikes when blood from someone with celiac disease
is exposed to gluten in a test tube.

L Tha tact demnnstratad in tn ON% cancitiviby and 7% snacificit in idantifuinn felias dicsasa—withot

Northwestern
Medicine

N

A Approach to Diagnosis - Celiac Disease (Gluten Free)- WBAIL-2

https://celiac.org/2025/06/16/a-game-changer-for-celiac-diagnosis-il-2-blood-test-may-eliminate-the-need-for-gluten-challenges/

GET INVOLVED  ABOUT THE FOUNDATION

Search the blog

SEARCH

Recent Posts

Celiac Disease Foundation Represents
North America at the ACECS Annual
Conference in Brussels

Celiac Disease Takes Center Stage at
FNCE® 2025

Science Meets Advocacy: A New Era for
Celiac Disease Progress

World Osteoporosis Day: Celiac Disease
and Bone Health

Search the archive

Select Month -

Moscatelli et al. Gastroenterol 2025

(accessed November 2, 2025) |
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Expected
response

+ Symptoms improvement

. " —»  Follow-up 3-6 " ; Follow-up 1
Diagnosis of CD o = Decrease of antibody titers P
months (visit 1) « Improvement of year (visit 2)
« Symptoms « Symptoms nutritional deficiencis « Symptoms
* Serology' ) * Serology * Serology
* Other tests® * Other tests® * Ohter tests®
* Intestinal biopsy * Intestinal biopsy*
* Dietitian Inadequate « DXA scan (7)
* Support group response
« DXA scan (?)
* Dietitian
Good adherence
to GFD?
Yes No
* Observation only * Faciliate adherence to
* Work-up for other causes GFD
of non-responsive CD * Work-up for other causes
(if clinically indicated) of non-responsive CD
(if clinically indicated)
I\ Northwestern
Medicine

Celiac Disease: Follow Up

Expected
response

* Control of symptoms

= Correction of nutritional
deficiencies

* Seroconversion

* Improvement of histology

Annual
follow-up

Inadequate
response

* Dietitian
* Work-up for other causes of
non-responsive CD (if clinically
indicated)
Ongoing monitoring for:
- Medication absorption

- Micronutrient deficiencies (iron, b12, zinc, etc)

Other Recommendations:
- Pneumonia vaccine (hyposplenism)
- Screen first degree family members

Am J Gastroenterol 2013; 108:656-676

29

* Prevalence 1-2%
* Type 1

interventions

* Type 2

* CD3 T-cells lack CD8 expression
« Oligoclonal T-cell expansion (lack of diversity)

Same therapy, less likely to work, usually need TPN
Poor prognosis

Northwestern
Medicine

N

Refractory Celiac Disease

* 12+ months of persistent/recurrent villous atrophy on a strict gluten free diet

— Mucosal lymphocytes are identical (clonal) to Celiac disease
— Treatment- steroids/azathioprine, ?mesalamine, symptom control, nutritional

Mucosal lymphocytes are abnormal (premalignant—=>T-cell lymphoma)

Rubio-Tapla et al. Am J Gastroenterol 2013
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Case Study/Question

22y0 college senior on winter break tells his
parents his semester did not go well. He notes
trouble concentrating, decreased energy, and
bloating when he drinks beer (which he does
niightly). His sister was recently diagnosed with
celiac disease and says she has similar symptoms
when Talla exposed to gluten. Initial labs are
notable for a hemoglobin 10.2 (normal 12.5-16)
and MCV 78 (normal 80-99).

@ CONTINUING EDUCATION COMPANY

31

What Is the Next Step?

Try a gluten-free diet for 6 weeks
Labs for celiac disease serologic markers
Upper endoscopy for duodenal biopsies

S awp»

Colonoscopy to assess for inflammatory
bowel disease

(=

“Tough it out”

@ CONTINUING EDUCATION COMPANY
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B N Non-celiac Gluten Sensitivity

* No objective evidence of celiac disease

* Symptomatic response to gluten free diet

* Pathophysiology not well established

* Could be due to other foods beyond gluten
— FODMAPs
— Fiber

* Could be “IBS”

I\ Northwestern Am ] Gastroenterol 2013; 108:656-676
Medicine
Am J Gastroenterol 2018; 113:421-430
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Enteropathy
(“Seronegative Enteropathy”)

I\ Northwestern
Medicine
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Gastroenterology 2021;160:437-444

CLINICAL PRACTICE UPDATES

AGA Clinical Practice Update on the Evaluation and Management ®
of Seronegative Enteropathies: Expert Review

Maureen M. Leonard,” Benjamin Lebwohl,” Alberto Rubio-Tapia,” and Federico Biagi”

Center for Celiac Research and Treatrment, Division of Pediatric Gastroenterclogy and Nutrition, MassGeneral Hospital for
Childran, Boston, Massachusetts: “Harvard Medical School, Boston, Massachusetts; *Celiac Disease Cenfer, Columbia
University Irving Medical Center, New York, New York; “Division of Gastroenterology, Hepatology, and Nutrition, Digestive
Disease and Surgery Institute, Cleveland Clinfe, Claveland, Ohio; and Clinical Sclentific Institutes Mauged Scientific Institute
far Research, Hospitalization and Healthcare, Gastroenterclogy Unit of Pavia Institute, University of Pavia, Italy

I\ Northwestern
Medicine

35

B Seronegative Enteropathy: Definition

* Some degree of villous atrophy (small bowel)
* Negative celiac serologies

— Make sure to get both IgA/IgG serologic markers
* +/- Negative anti-endomesial antibody

* Could this still be celiac disease?
— Seronegative celiac disease

* Normal serologies with histologic improvement on gluten-free diet

— IgA deficiency associated with celiac disease
* With elevated IgG celiac serologies

Gastroenterol 2021; 160:437-444

I\ Northwestern
Medicine
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A Example #1

* 48yo with bloating and diarrhea
— Stool tests for infection/inflammation all normal
— EGD with villous blunting but no increased IELs
— Colonoscopy normal
— Celiac serologies (done after EGD) all normal, normal IgA

* Gluten-free diet initiated, no improvement in symptoms

* Frequently vacations in the Caribbean
— Gluten resumed
— Symptoms improved with 3 months of:
* high dose folic acid (5 mg/day)
* doxycycline 100 mg BID

I\ Northwestern
Medicine

37
N Troplcal Sprue
* Enteropathy/malabsorption likely from a water-borne infection
* More prevalent in waters around:
— Caribbean: Dominican Republic, Haiti, Cuba, Puerto Rico
— Arabian Sea / Gulf of Oman / Day of Bengal: India, Pakistan
* Need > 1 month exposure
* Diagnosis: exclusion (rule out other infectious agents, celiac, etc)
* Enteropathy can be seen throughout small bowel
* Treatment 3-6 months of:
— Folic acid 5 mg/day
— Tetracycline 250 mg QID or doxycycline 100 mg BID
Gastroenterol 2021; 160:437-444
I\ RNA‘;fjti'gi"r:’:“er" Am J Gastroenterol 2020; 115:492-497
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A Example #2

* 68yo with bloating, diarrhea, and weight loss
— Stool tests for infection/inflammation all normal
— EGD with villous blunting and increased IELs
— Colonoscopy normal
— Celiac serologies (done after EGD) all normal, normal IgA

* Gluten-free diet initiated, no improvement in symptoms
* Positive anti-enterocyte antibody

— Gluten resumed

— Symptoms improved within 2 weeks of:
* Budesonide 9 mg (one opened/crushed, one opened, and one whole)

I\“ Northwestern
Medicine
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A Autoimmune Enteropathy

* Immune-mediated damage to the small bowel
* Presents with: diarrhea/malnutrition
* Diagnosis:
— Biopsies with few increased IELs, decreased goblet cells
— Positive anti-enterocyte antibody (can be negative)
* Treatment:
— Immunosuppression- steroids/immunomodulators, ?anti-TNF

I\ Northwestern
Medicine

Gastroenterol 2021; 160:437-444
Am J Gastroenterol 2020; 115:492-497
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A Example #3

* 29yo with diarrhea and weight loss, recent diagnosis of CVID (Common
Variable Immune Deficiency)
— Stool tests for infection/inflammation all normal
— EGD with “mild” villous blunting without increased IELs
— Colonoscopy normal

— Celiac serologies (done after EGD) all normal, noted low total IgA/1gG
* Gluten-free diet initiated, no improvement in symptoms
* Review of pathology shows no plasma cells

— Gluten resumed

— Symptoms improved within 2 weeks of:
* Budesonide 9 mg (one opened/crushed, one opened, and one whole)

I\ Northwestern
Medicine
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A CVID-Related Enteropathy

* Common Variable Immune Deficiency (CVID)
* Etiology unclear
* Presents with: diarrhea/malnutrition
* Diagnosis:
— Exclude Gl infections

— Biopsies with paucity of plasma cells
— Low Ig levels (IgG AND either IgA or IgM)

* Treatment:
— Steroids
— IVIg unlikely to help with Gl symptoms

Gastroenterol 2021; 160:437-444
I\ RNA‘;fjti'gi"r:’:“er" Am J Gastroenterol 2020; 115:492-497
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Medical Updates in Primary Care Conference Friday, December 12, 2025

B N Enteropathy Differential

* Medications (ARBs, NSAIDs, mycophenolate) * Crohn’s disease / Sarcoidosis
* Infection * Graft-vs-host disease
— Viral * Radiation enteritis
— Tropical sprue * Common variable immune deficiency (CVID)
— Giardia * Peptic damage
— Whipple disease * Eosinophilic gastroenteritis
— Tuberculosis * Autoimmune enteropathy
— HIV-related enteropathy * Lymphoma

* Bacterial overgrowth
* Malnutrition in general

Am ] Gastroenterol 2013; 108:656-676
Gastroenterol 2019; 156:885-889

I\ Northwestern Gastroenterol 2021; 160:437-444
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- Pearls

* Celiac disease
— Essential to know gluten exposure before testing
— Multi-disciplinary approach: refer to a dietitian (knowledgeable about celiac)
— Continue to follow up at least annually including serologies

* Non-celiac gluten sensitivity is real but not well understood
* Other diseases can look like celiac, but aren’t celiac (and are treated differently)
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