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Celiac DiseaseCeliac Disease

an immunean immune--mediated enteropathy characterized by: mediated enteropathy characterized by: 
small intestinal inflammationsmall intestinal inflammation
villous atrophyvillous atrophy
crypt hyperplasiacrypt hyperplasia

found in found in geneticallygenetically susceptible individualssusceptible individuals
caused by a permanent sensitivity to caused by a permanent sensitivity to ““glutengluten”” in in wheatwheat, , 
barleybarley and and ryerye
a a multisystemmultisystem disorder so the clinical presentation is highly disorder so the clinical presentation is highly 
variablevariable

Prevalence in General Population in U.S.Prevalence in General Population in U.S.

In average healthy people:  In average healthy people:  1 in 1331 in 133 (~1%)(~1%)

Celiac disease is more common in the Caucasian Celiac disease is more common in the Caucasian 
population population –– but it has been described in people but it has been described in people 
of all racial and ethnic backgrounds.of all racial and ethnic backgrounds.

Prevalence of CDPrevalence of CD

In In firstfirst--degree relativesdegree relatives of individuals with of individuals with 
biopsybiopsy--proven CD:  proven CD:  

4 4 –– 12%12%

Celiac disease is more common among patients diagnosed with:Celiac disease is more common among patients diagnosed with:

Down syndromeDown syndrome 9.09.0--12.0%12.0%
Addison's diseaseAddison's disease 6.9%6.9%
Turner syndromeTurner syndrome 6.4%6.4%
Infertility (idiopathic) Infertility (idiopathic) 6.2% 6.2% 
Type 1 diabetes mellitusType 1 diabetes mellitus 4.3% 4.3% -- 10.3%10.3%
Autoimmune thyroiditisAutoimmune thyroiditis 4.3%4.3%
Anemia Anemia 4.2% 4.2% 
Short stature Short stature 4.0% 4.0% 
Chronic diarrhea Chronic diarrhea 3.8%3.8%
Abdominal pain Abdominal pain 3.2%3.2%
Arthritis Arthritis 3.0%3.0%
Primary biliary cirrhosisPrimary biliary cirrhosis 3.0% 3.0% 
Fatigue Fatigue 2.9% 2.9% 
Constipation Constipation 2.6%2.6%
Asthma Asthma 2.6%2.6%
Osteoporosis Osteoporosis 2.6%2.6%
SjogrenSjogren syndrome syndrome 2.02.0--5.0%5.0%

Fasano A, 2003; 
Ashabani A, 2003
Myhre AG, 2003 
Bonamico M, 2002

U.S. National Institutes of Health - 2004

Six Key Elements In The Treatment Of Celiac DiseaseSix Key Elements In The Treatment Of Celiac Disease
CConsultationonsultation with a with a skilledskilled dietitiandietitian

EEducationducation about the diseaseabout the disease

LLifelong adherenceifelong adherence to a glutento a gluten--free dietfree diet

IIdentification and treatment of dentification and treatment of nutritional deficienciesnutritional deficiencies

AAccess to an ccess to an advocacy groupadvocacy group

CContinuous ontinuous longlong--term followterm follow--upup by a by a multidisciplinary teammultidisciplinary team
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How is Celiac Disease Diagnosed?How is Celiac Disease Diagnosed?

There is no one test that can definitively diagnose There is no one test that can definitively diagnose 
or exclude celiac disease.or exclude celiac disease.

The combination of clinical symptoms and The combination of clinical symptoms and 
laboratory results may result in a diagnosis of CDlaboratory results may result in a diagnosis of CD

Clinical SymptomsClinical Symptoms

Gastrointestinal Gastrointestinal –– if anyif any, may include:, may include:
DiarrheaDiarrhea
Weight lossWeight loss**
Failure to growFailure to grow
VomitingVomiting
Abdominal painAbdominal pain
Bloating and distentionBloating and distention
AnorexiaAnorexia
ConstipationConstipation

**Obesity does not exclude the diagnosis of CDObesity does not exclude the diagnosis of CD

Clinical SymptomsClinical Symptoms

NonNon--gastrointestinal gastrointestinal –– if anyif any, may include: , may include: 
Dermatitis Herpetiformis Dermatitis Herpetiformis –– an intensely pruritic rash an intensely pruritic rash 
Iron deficiency anemiaIron deficiency anemia
Short statureShort stature
Delayed pubertyDelayed puberty
Infertility and/or recurrent miscarriagesInfertility and/or recurrent miscarriages
OsteoporosisOsteoporosis
Vitamin deficienciesVitamin deficiencies
FatigueFatigue
Protein calorie malnutritionProtein calorie malnutrition
Recurrent aphthous stomatitis (canker sores)Recurrent aphthous stomatitis (canker sores)
Dental enamel hypoplasiaDental enamel hypoplasia

Clinical SymptomsClinical Symptoms

CD may also be associated with:CD may also be associated with:

Autoimmune endocrinologic disorders such as Autoimmune endocrinologic disorders such as 
thyroiditisthyroiditis
Neuropsychiatric conditions such as depression, Neuropsychiatric conditions such as depression, 
anxiety, peripheral neuropathy, ataxia, epilepsy anxiety, peripheral neuropathy, ataxia, epilepsy 
with or without cerebral calcifications and with or without cerebral calcifications and 
migraine headaches.migraine headaches.

Laboratory ResultsLaboratory Results

Important to note Important to note all diagnostic tests all diagnostic tests 
need to be performed while the patient is on a need to be performed while the patient is on a 
glutengluten--containingcontaining dietdiet

Only Only exceptionexception is the genetic testing for HLA is the genetic testing for HLA 
haplotypeshaplotypes

Laboratory Tests Laboratory Tests –– SerologySerology

Best available tests:Best available tests:
IgA antihuman tissue transglutaminase (IgA antihuman tissue transglutaminase (tTGtTG--IgAIgA))
IgA endomysial antibody  immunofluorescence (IgA endomysial antibody  immunofluorescence (EMAEMA--IgAIgA))

A A totaltotal IgAIgA is usually done in conjunction with these tests to rule out a sis usually done in conjunction with these tests to rule out a selective elective 
IgA deficiencyIgA deficiency

If a patient is If a patient is IgA deficientIgA deficient then a TTGthen a TTG--IgG or an EMAIgG or an EMA--IgG can be orderedIgG can be ordered

Antigliadin antibody (AGA)Antigliadin antibody (AGA) tests are tests are not recommendednot recommended because of their lower because of their lower 
sensitivity and specificity sensitivity and specificity 

Serologic testing for CD in children younger than 5 years of ageSerologic testing for CD in children younger than 5 years of age may notmay not be be 
reliablereliable
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EGD with Biopsies EGD with Biopsies –– HistologyHistology

Multiple biopsiesMultiple biopsies should be obtained since the histologic should be obtained since the histologic 
changes may be focalchanges may be focal

Biopsies should be obtained from the second portion of the Biopsies should be obtained from the second portion of the 
duodenum or beyondduodenum or beyond

The pathology report should specify:The pathology report should specify:
the degree of crypt hyperplasia and villous atrophy the degree of crypt hyperplasia and villous atrophy 
the number of intraepithelial lymphocytesthe number of intraepithelial lymphocytes

Genetic TestingGenetic Testing

A means of A means of ruling outruling out CDCD

If a If a diagnosisdiagnosis of CD is of CD is uncertainuncertain based on based on 
serology and/or histology serology and/or histology –– testing for certain testing for certain 
genetic markers can be donegenetic markers can be done

>97% of CD individuals have the HLA>97% of CD individuals have the HLA--DQ2 DQ2 
and/or DQ8 markerand/or DQ8 marker

An individual An individual negativenegative for HLAfor HLA--DQ2 or DQ8 is DQ2 or DQ8 is 
extremely unlikely  to have CDextremely unlikely  to have CD

Gastrointestinal Gastrointestinal –– ““ClassicClassic”” Celiac DiseaseCeliac Disease

Most common age of presentation: 6Most common age of presentation: 6--24 months24 months
Symptoms begin within few months of introducing Symptoms begin within few months of introducing 
foods containing prolaminsfoods containing prolamins
Characterized by:Characterized by:

Abdominal painAbdominal pain
VomitingVomiting
ConstipationConstipation
AnorexiaAnorexia

Chronic, recurrent diarrheaChronic, recurrent diarrhea
Abdominal distensionAbdominal distension
FTT or weight lossFTT or weight loss
IrritabilityIrritability

Fasano 2001

Examples of Presentations Examples of Presentations 
of Celiac Disease of Celiac Disease 

College student with frequent bruisingCollege student with frequent bruising
PrePre--menopausal woman with osteoporosismenopausal woman with osteoporosis
82 year82 year--old admitted with weight loss and old admitted with weight loss and 
malnutritionmalnutrition
40 year40 year--old male with iron deficiency anemia not old male with iron deficiency anemia not 
amenable to oral ironamenable to oral iron--supplementationsupplementation

Other Possible IntolerancesOther Possible Intolerances

Disaccharidase (enzymes that break down sugars) Disaccharidase (enzymes that break down sugars) 
production can be affected.production can be affected.

LactoseLactose--intolerance that results will likely be intolerance that results will likely be 
temporary until the damage to the villi is resolved.temporary until the damage to the villi is resolved.

GlutenGluten
general name for storage proteins called general name for storage proteins called prolaminsprolamins
that are found in various cereal grains.that are found in various cereal grains.
The specific names of these prolamins are:The specific names of these prolamins are:

GliadinGliadin in wheatin wheat
SecalinSecalin in ryein rye
HordeinHordein in barleyin barley

It is the specific amino acid sequence (possibly a It is the specific amino acid sequence (possibly a 
33 amino acid molecule) in these prolamins that 33 amino acid molecule) in these prolamins that 
triggers the immune response in CD.triggers the immune response in CD.
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OatsOats

Currently the inclusion of oats in the Currently the inclusion of oats in the 
GF diet remains an area of GF diet remains an area of controversycontroversy..

The prolamin in oats is aveninThe prolamin in oats is avenin

The Key Points of ControversyThe Key Points of Controversy

Research regarding the safety of oats for people Research regarding the safety of oats for people 
with celiac disease is still evolving with celiac disease is still evolving 

GlutenGluten--contamination of oat productscontamination of oat products

ResearchResearch

Numerous studies have shown that Numerous studies have shown that ““research graderesearch grade””
oats are safe for celiacs.oats are safe for celiacs.

Included is a 5Included is a 5--year F/U study done by year F/U study done by JanatuinenJanatuinen and and 
colleagues that looked at the longcolleagues that looked at the long--term effect of term effect of 
including oats every day (mean intake of 34 g/day) including oats every day (mean intake of 34 g/day) ––
concluded that longconcluded that long--term consumption of a moderate term consumption of a moderate 
amount of oats by amount of oats by adultsadults with CD was safewith CD was safe

Kemppainen 2007
Janatuinen 2002

GlutenGluten--contamination Of Oat Productscontamination Of Oat Products

Contamination may be due to or occur during:

Planting with seed contamination
Crop rotation
Harvesting equipment
Transportation
Processing Facility

Gluten Gluten ––Free OatsFree Oats
Gluten Free OatsGluten Free Oats®®

www.glutenfreeoats.comwww.glutenfreeoats.com
Per website:  tested to be below 10 parts per million (Per website:  tested to be below 10 parts per million (ppmppm) ) 

Cream Hill Estates Cream Hill Estates 
www.creamhillestates.comwww.creamhillestates.com
Per website:  Our oats consistently test below or near the Per website:  Our oats consistently test below or near the 
test's lower limit of detection, which is two (2) parts per test's lower limit of detection, which is two (2) parts per 
million. million. 

Grains to AvoidGrains to Avoid

Wheat (durum, semolina, einkorn, emmer, Wheat (durum, semolina, einkorn, emmer, farrofarro, , 
graham, wheat bran, wheat starch, wheat germ) graham, wheat bran, wheat starch, wheat germ) 
RyeRye
BarleyBarley
Triticale Triticale –– a hybrid of wheat and ryea hybrid of wheat and rye
KamutKamut –– a form of wheata form of wheat
SpeltSpelt –– a form of wheata form of wheat
Bulgur Bulgur –– a form of whole wheata form of whole wheat
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What Foods Contain Barley??What Foods Contain Barley??
Barley SoupBarley Soup
Beer and Malt Beverages Beer and Malt Beverages such as Smirnoff Icesuch as Smirnoff Ice™™ , Mike, Mike’’s s 
Hard Lemonade Hard Lemonade ™™ , , BartlesBartles & & JaymesJaymes ™™ , etc., etc.

Barley Malt FlavoringBarley Malt Flavoring
Malted shakesMalted shakes
Many cereals such as Rice KrispiesMany cereals such as Rice Krispies™™, etc., etc.
Many other foods (can be listed as a Many other foods (can be listed as a ““naturalnatural”” flavoring)flavoring)

Barley Extract Barley Extract 
Found in some rice and soy milksFound in some rice and soy milks
Some chocolate milksSome chocolate milks

What Foods Contain Rye??What Foods Contain Rye??

Mainly ryeMainly rye--flavored breads and crackersflavored breads and crackers

Usually a secondary ingredient and will be Usually a secondary ingredient and will be 
included in the list of ingredients included in the list of ingredients 

Use of rye extract in meat productsUse of rye extract in meat products

What Foods Can Contain Wheat??What Foods Can Contain Wheat??

Breaded foodsBreaded foodsPancakes and WafflesPancakes and Waffles

StuffingStuffingCerealsCereals

Pie CrustPie CrustPizza Pizza 

PretzelsPretzelsPasta/NoodlesPasta/Noodles

DoughnutsDoughnutsCakes and CookiesCakes and Cookies

DumplingsDumplingsCrackers/MatzoCrackers/Matzo

BiscuitsBiscuitsBreads/Rolls/Buns/BagelsBreads/Rolls/Buns/Bagels

What Other Foods Can Contain Wheat??What Other Foods Can Contain Wheat??
Ice cream conesIce cream cones
Tortillas and wrapsTortillas and wraps
CouscousCouscous
Soy and Worcestershire Soy and Worcestershire 
saucessauces
GraviesGravies
Cream saucesCream sauces
Seasoning mixesSeasoning mixes
Broth/Bouillon/Soup Broth/Bouillon/Soup 
Bases/Canned SoupsBases/Canned Soups
CandiesCandies

Communion wafersCommunion wafers
MarinadesMarinades
Dry roasted nutsDry roasted nuts
Icings and frostingsIcings and frostings
Imitation seafood and Imitation seafood and 
meatsmeats
Vegetarian Vegetarian ““meatmeat””
substitutessubstitutes
Thickeners, stabilizers,  Thickeners, stabilizers,  
texture enhancers texture enhancers 

Communion WafersCommunion Wafers

GlutenGluten--free wafers are availablefree wafers are available
Catholic Canon Law states that the wafer must be made Catholic Canon Law states that the wafer must be made 
from wheat and water from wheat and water 
A lowA low--gluten wafer has been developed gluten wafer has been developed 
Carlo Carlo CatassiCatassi and and AlessioAlessio Fasano ( U of MD) have Fasano ( U of MD) have 
indicated that the lowindicated that the low--gluten wafers are safe/allowablegluten wafers are safe/allowable
Other recommendations:Other recommendations:

–– take only a piece of the wafertake only a piece of the wafer
–– use a use a pyxpyx to prevent contamination to prevent contamination 

NonNon--Food Sources of GlutenFood Sources of Gluten

Medications Medications –– both prescription and nonboth prescription and non--prescriptionprescription

PlayPlay--DohDoh™™
ToothpasteToothpaste
Lip balm, lip gloss and lipstickLip balm, lip gloss and lipstick
Stamps, envelopesStamps, envelopes
StickersStickers
Pet food and animal feedsPet food and animal feeds
AirAir--borne glutenborne gluten
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Other Sources of GlutenOther Sources of Gluten

ContaminationContamination
ToasterToaster
Butter dish, margarine container, peanut butter and jelly Butter dish, margarine container, peanut butter and jelly 
jarsjars
DeepDeep--fat fryersfat fryers
Conveyor beltsConveyor belts
Bins and scoopsBins and scoops
Deli slicerDeli slicer
Starch coating on wrappers to prevent stickingStarch coating on wrappers to prevent sticking

Allowable Grains, Seeds and StarchesAllowable Grains, Seeds and Starches

AmaranthAmaranth**
ArrowrootArrowroot
BuckwheatBuckwheat**
CornCorn
LegumesLegumes**
MontinaMontina**
MilletMillet
NutsNuts**

PotatoPotato
QuinoaQuinoa**
RiceRice
Sorghum/MiloSorghum/Milo**
SoySoy**
TapiocaTapioca
Tef/TeffTef/Teff**
Wild RiceWild Rice

* Tend to have more nutrient(s) i.e. more fiber, protein, calcium, iron

Food Allergen Labeling and Consumer Protection ActFood Allergen Labeling and Consumer Protection Act

took effect January 1, 2006
mandates that foods containing one of the 

“top 8 allergens” must have the allergen declared in plain language on 
the label.

FALCPAFALCPA

WheatWheatSoybeansSoybeans

FishFishCrustacean ShellfishCrustacean Shellfish

Tree NutsTree NutsPeanutsPeanuts

EggsEggsMilkMilk

Top 8 AllergensTop 8 Allergens

FALCPAFALCPA

applies to both domestically manufactured and  applies to both domestically manufactured and  
imported packaged foods that are subject to FDA imported packaged foods that are subject to FDA 
regulationregulation

includes  flavorings, colorings, and incidental additivesincludes  flavorings, colorings, and incidental additives

FALCPAFALCPA

Rye, Barley and Oats are Rye, Barley and Oats are notnot listed as allergenslisted as allergens

requires FDA to issue a final rule that will define requires FDA to issue a final rule that will define 
and permit the and permit the voluntaryvoluntary use of the term use of the term "gluten "gluten 
free"free" on the labeling of foods by August 2008.on the labeling of foods by August 2008.

Current Draft of Proposed RuleCurrent Draft of Proposed Rule
GlutenGluten--free is defined as free is defined as less than 20 ppmless than 20 ppm gluten in foodgluten in food

GlutenGluten--freefree for labeling means that foods for labeling means that foods do not containdo not contain any of the following:any of the following:

An ingredient that contain An ingredient that contain any any species of the grainsspecies of the grains wheat,wheat, rye, barley, or a rye, barley, or a 
crossbred hybrid of these grains (known collectively as crossbred hybrid of these grains (known collectively as ““prohibitive grainsprohibitive grains””) ) 

An ingredient that is An ingredient that is derived from a prohibitive grain and derived from a prohibitive grain and has not been has not been 
processedprocessed to remove the glutento remove the gluten (such as wheat flour) (such as wheat flour) 

An ingredient that is An ingredient that is derived from a prohibitive grain and derived from a prohibitive grain and has been processedhas been processed
to remove the gluten (such as wheat starch), to remove the gluten (such as wheat starch), andand if the use of that ingredient if the use of that ingredient 
results in the food having 20 ppm or more gluten.results in the food having 20 ppm or more gluten.

20 ppm or more gluten in the food. 20 ppm or more gluten in the food. 
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How much gluten is too much??How much gluten is too much??

Hischenhuber and colleagues reviewed a number of studies 
and concluded that the maximum tolerated daily intake of 
gluten is > 10 mg and < 100 mg of gluten

This equates to 1/50th – 1/500th of a slice of bread

Catassi and colleagues in a double-blind, placebo-
controlled, randomized trial in 49 adults concluded that the 
ingestion of gluten should be <50 mg/day.

Hischenhuber 2006
Catassi 2007

Nutritional DeficienciesNutritional Deficiencies

Might include:Might include:
Calories/ProteinCalories/Protein
IronIron
CalciumCalcium
FatFat--soluble vitamins soluble vitamins 
ZincZinc
FolateFolate
BB1212

At the time of diagnosisAt the time of diagnosis

Nutritional DeficienciesNutritional Deficiencies

Might include:Might include:
FiberFiber
IronIron
Folate, niacin, thiamin, riboflavinFolate, niacin, thiamin, riboflavin

Related to Lack of Enrichment/Fortification  Related to Lack of Enrichment/Fortification  
of GF Productsof GF Products

MedicationsMedications

Gluten in medications comes mainly from the Gluten in medications comes mainly from the 
excipient (filler) ingredientsexcipient (filler) ingredients
Some ingredients that may contain gluten:Some ingredients that may contain gluten:

Starch, pregelatinized starch, sodium starch glycolateStarch, pregelatinized starch, sodium starch glycolate
Dextrates and dextrinsDextrates and dextrins

Generic product does not have to contain the Generic product does not have to contain the 
same excipients as the brand name productsame excipients as the brand name product
Check frequently with the pharmaceutical Check frequently with the pharmaceutical 
company as ingredients may changecompany as ingredients may change

MedicationsMedications

The federal government does not place as many The federal government does not place as many 
controls on overcontrols on over--thethe--counter drugs as they do counter drugs as they do 
with prescription drugswith prescription drugs

Nutritional supplements fall under the Food Nutritional supplements fall under the Food 
Allergen Labeling and Consumer Protection Act Allergen Labeling and Consumer Protection Act 
of 2004of 2004

GlutenGluten--Free Pharmaceutical ResourcesFree Pharmaceutical Resources

Printed References Printed References –– including package insertsincluding package inserts
ManufacturerManufacturer’’s Customer Service or Websites Customer Service or Website
PharmacistPharmacist
www.glutenfreedrugs.comwww.glutenfreedrugs.com
http://http://homepage.mac.com/sholland/celiac/GFmhomepage.mac.com/sholland/celiac/GFm
edlist.pdfedlist.pdf
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Celiac Diet Series Articles from the journal Celiac Diet Series Articles from the journal 

Practical GastroenterologyPractical Gastroenterology

http://www.healthsystem.virginia.edu/internet/digestivehttp://www.healthsystem.virginia.edu/internet/digestive--
health/nutrition/celiacsupport.cfmhealth/nutrition/celiacsupport.cfm

Series of electronic articles including:Series of electronic articles including:
Medications and  Celiac Disease Medications and  Celiac Disease –– Tips From a PharmacistTips From a Pharmacist
The GlutenThe Gluten--Free Diet:  An Update for Health ProfessionalsFree Diet:  An Update for Health Professionals
Combining Diabetes and GlutenCombining Diabetes and Gluten--Free Dietary Management GuidelinesFree Dietary Management Guidelines
The Gluten Free VegetarianThe Gluten Free Vegetarian
OthersOthers

Celiac Sprue Celiac Sprue 
AssociationAssociation

www.csaceliacs.orgwww.csaceliacs.org

CSA Product Listing GuideCSA Product Listing Guide

Published Published annuallyannually in in OctoberOctober by by 
the the Celiac Sprue AssociationCeliac Sprue Association
Contents include listings of GF Contents include listings of GF 
products according to info products according to info 
obtained from manufacturers + obtained from manufacturers + 
distributors.distributors.
Phone numbers, etc. of Phone numbers, etc. of 
manufacturersmanufacturers
Extensive glossaryExtensive glossary

Gluten Intolerance GroupGluten Intolerance Group

www.gluten.netwww.gluten.net

1. Quick Start Diet Guide 
2. Adding Fiber to Your Gluten-Free Diet
3. Gluten Sensitivity
4. Celiac Disease
5. Dermatitis Herpetiformis
6. Associated Autoimmune Diseases
7. Diabetes and Celiac Disease
8. Understanding Your Student
9. Restaurant Dining Info
10.Travel in the US
11.About GIG®
12.Celiac, Diabetes, and Me!
13. Easy-to-Find and Fix Foods
14. Others

The following GIG publications may be downloaded from this website 
free of charge. 



9

Clan Thompson CeliacClan Thompson Celiac
http://www.clanthompson.com/index.php3http://www.clanthompson.com/index.php3

Smart List Database or Booklets can be purchased

Free Information:
Electronic Newsletter
Gluten Alerts
Free Lists 

Frito LayFrito Lay
www.fritolay.comwww.fritolay.com

WendyWendy’’ss

www.wendys.comwww.wendys.com

Impact on Food BuyingImpact on Food Buying

GlutenGluten--free diet tends to include more meats, free diet tends to include more meats, 
fruits and vegetables fruits and vegetables -- which are naturally which are naturally 
glutengluten--free and readily available but free and readily available but ↑↑ cost cost 
Availability of packaged glutenAvailability of packaged gluten--free products free products 
may be limited (scout out your stores especially may be limited (scout out your stores especially 
local grocery stores)local grocery stores)
GlutenGluten--free products may cost 2 free products may cost 2 –– 3 times as 3 times as 
muchmuch

Lee 2007

edanner@chw.orgedanner@chw.org

Include Include ““Celiac ReferencesCeliac References”” in subject linein subject line


