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Objectives:

1. Identify patients who would benefit from the Gluten Free 
Diet (GFD) vs. FODMAP diet

2. Describe the difference in diagnosis and treatment 
between celiac disease and non-celiac gluten sensitivity

3.  Identify nutritional difficulties and challenges with the GFD 
and FODMAP diets



Gluten Related Disorders

GLUTEN FREE DIET CONSUMERS

MEDICAL NECESSITY

WHEAT ALLERGY
(IGE-Mediated)

(~0.1%)

CELIAC DISEASE
(Autoimmune)

(~1%) 

GLUTEN SENSITIVITY
(Unclear Pathophysiology)

(~6%)

NO MEDICAL 
NECESSITY



Celiac Disease (CD)

Chronic inflammatory disorder in genetically predisposed 
individuals caused by the ingestion of:

Wheat
Rye
Barley

Inappropriate immune response à Small Intestinal Patchy 
Inflammation 

Gastrointestinal complaints
Nutrient malabsorption
Extra-intestinal symptoms: Fatigue, arthralgias etc

Fasano, 2003



Is The Prevalence Of Celiac Disease Truly 
Increasing?

Bach, NEJM, 2002
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C. Catassi et al, Annal Med 2010

During the past 35 years the 
prevalence of CD in USA doubled 
every 15 years.

0.93%

0.21%

0.45%



The Autoimmune 
Mechanism in Celiac 

Disease

Fasano A; Scientific American Aug. 2009



Gluten Causes Gut 
Leakiness in 
Everybody

Clemente Gut 2003
Drago Scand J Gastroenterol  2006
Sapone A JADD 2010



Intestinal Form

• Diarrhea or constipation
• Abdominal distension, pain
• Anorexia
• Failure to thrive or weight loss
• Vomiting
• IBS like presentation with 

constipation, nausea and 
vomiting

• Most common in pediatric
population, children younger
than 3



Anemia 

Osteopenia -
Osteoporosis 

Joint Pain 

Skin 
Manifestations 

• Dermatitis Herpetiformis 
• Eczema 
• Psoriasis 

Brain 
Manifestations 

Peripheral 
Neuropathy 

Hepatitis 
Reproductive System 

• Infertility 
• Delayed puberty 
• Miscarriages 

 

Cardiovascular 
Manifestations 

Pulmonary  
Manifestations 

Renal 
Manifestations 

Pancreatic 
Manifestations 

Dental 
Manifestations 
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Extra-Intestinal Manifestations



Non-Responsive or Refractory

Non-responsive celiac disease (NRCD)  biopsy-proven CD 
with persistence or relapse of symptoms and/or villous atrophy 
despite being on a gluten free diet for ≥12 months

Refractory Celiac Disease- Biopsy proven CD with persistent 
enteropathy after 12 months on a gluten free diet after excluding 
other causes of villous atrophy which can be due to a gluten-
independent inappropriate activation of the immune system. 
Treatment of immunosuppressant therapy 

Rubio-Tapa Gut 
2010.



Diagnosing Celiac Disease:
Accurate Serological Tests Allowed for Screening

Type 1 DM, Down



Diagnosing Celiac Disease:
Genetic (HLA) Testing

• DQ2 found in 95% of celiac patients
• DQ8 found in remaining patients
• DQ2 found in ~30% of general population
• High negative predictive value - Negativity for DQ2/DQ8 

excludes diagnosis of Celiac Disease with 99% 
confidence!



Diagnosing Celiac Disease:
Endoscopy still the Gold Standard



Celiac Disease Follow Up

Nutrition Labs
- To be done on a yearly basis
- Hemoglobin, Iron, Ferritin
- Folate, Thiamine, B12, Zinc
- Vitamin D, Calcium

Adjunct studies
- Bone density scan
- Repeat endoscopy 1-2 years after diagnosis to document 

healing                                                                          



•Unable to tolerate gluten and develop an adverse reaction 
when eating gluten
•Symptoms may resemble celiac disease
•Negative celiac serology
•Wheat allergy is ruled out
•NO small intestinal damage-normal histology
•Currently the diagnosis is made by exclusion, and an 
elimination diet and 'open challenge’

• Symptoms disappear after gluten is withdrawn from diet
• Symptoms reoccur after gluten challenge

NON CELIAC GLUTEN SENSITIVITY
(NCGS)



NCGS FACTS:

• The lack of clear diagnostic marker/criteria may have led 
to NCGS underdiagnosed by physicians for many years

• The prevalence of NCGS is estimated to be between 3% 
to 6%

• The research estimates that 18 million Americans have 
NCGS.

• The genetic component of NCGS is not yet completely 
understood

• Only 50% of NCGS patients express HLA-DQ2 or HLA-
DQ8, indicating that these genes are not necessary to 
develop NCGS.

Sapone A et al. BMC Med 2012;10:13



Symptoms:

• Abdominal Pain, bloating, flatulence
• Eczema and/or rash
• Headache
• Foggy mind
• Fatigue
• Diarrhea
• Depression/anxiety
• Joint Pain
• Numbness in the legs, arms or fingers



IBS and NCGS

• There is a complex relationship between IBS and diet
• Gluten ingestion may elicit GI symptoms in patients with 

IBS-diarrhea (IBS-D)
• Gluten alters bowel barrier functions in patients with IBS-

D, particularly in HLA DQ2/8-positive patients
• In this subgroup that gluten elimination may improve 

patient symptoms in IBS
• Besides gluten, other wheat derivatives could play a role 

in causing symptoms in IBS
• Amylase-trypsin inhibitors
• Fructans



Celiac Disease Gluten 
Sensitive

Treatment: GFD Yes Yes
Strict adherence to GFD <10 mg / day ?
Life Long Yes ?
Improvement of symptoms on GFD Yes Yes

Consequence of non compliance:
Physical symptoms
Intestinal damage
Monitored by bio marker
Co morbidities 

Yes
Yes     
Yes      
Yes

Yes  
No     
No
?

Gluten Free Diet Overview



• Wheat
• Barley

• Barley Malt /Extract
• Brewer’s yeast

• Rye

Other Types of Wheat:

Gluten-Containing Ingredients to Avoid

Spelt
Kamut
Emmer
Einkorn

Semolina
Faro
Bulgur
Couscous

Durum
Triticale
Filler



For foods regulated by the FDA, the consumer should look for the 
terms in products not labeled gluten free:

• Wheat
• Barley
• Malt
• Rye
• Oats
• Brewer’s yeast
Foods covered by USDA (meat, poultry and egg products) are not 
required to follow FALCPA but the vast majority voluntarily comply.  
• Modified food starch, starch and dextrin

FALCPA…shopping made easier!
(Food Allergy Labeling Consumer Protection Act) 



Nutritional Consequences of the GFD

The GFD can be missing important nutrients needed for 
optimal health and wellness

Lacks fiber

Lacks iron

Lacks B vitamins- folate, niacin, B12

Lacks calcium

Phosphorous

Zinc



Nutrition Deficiencies Lead to:

Iron deficiency anemia
• Supplementation is frequently required 

• Iron rich foods should be included

Reduced bone mineral density 

Weight gain on GFD due to high fat, sugar and calorie content

Constipation
• Change in diet, low fiber from high fiber can cause constipation: 

abdominal pain, cramping, bloating



BLOATING

NAUSEA

CONSTIPATION

Gluten-Free and Still Not Feeling Better?

FEEL FULL FAST 
AFTER FOOD

VOMITING

GAS

DIARRHEA
OR LOOSE

STOOL



• Lactose intolerance
• 30-60% in newly diagnosed 
• Caused by intestinal injury in untreated CD
• May resolve on GF diet

• Constipation
• Change in diet, low fiber from high fiber can cause 

constipation: abdominal pain, cramping, bloating

Common Nutritional Problems
on GFD



Persistent or recurrent signs/symptoms occur in ~30% of 
patients

Others included: 
• Peptic ulcer disease (2) 
• Crohn’s disease (1)
• Duodenal adenoCA (1), 
• Food allergy (1)  
• Gastroparesis (1) 

“Non-Responsive” Celiac Disease





How Much gluten?

“Adult CD patients evidently consume, on average, 
potentially unsafe levels of gluten while on a GFD. Mean 
daily consumptions for adults were determined to be 244 mg 
(stool analysis), 363 mg (urine analysis) and >228 mg 
(ALV003- 1221 trial analysis), with the latter value likely to be 
greater than the former values.” 

People with celiac disease should not consume more than
10 mg of gluten per day This is approximately 1/8th of a tsp of 
flour



Will FODMAP become the new 
gluten-free?



https://www.foodnavigator-usa.com/Article/2018/01/12/Will-2018-be-the-year-
that-low-FODMAP-diets-explode#



FODMAP is…

an acronym for a group of poorly absorbed, fermentable 
carbohydrates that act in a cumulative manner to produce 
gastrointestinal symptoms. FODMAP carbohydrates include 
lactose, fructose, oligosaccharides and sugar alcohols.



Fermentable
oligo-, di-, and monosaccharides & polyols

Fermentable: Carbohydrates that resist digestion, pass through the digestive tract 
to the colon where they are fermented, causing gas, bloating, diarrhea and abdominal 
pain

Oligosaccharides:        Fructans: wheat, barley, rye, onion, garlic, and inulin

Galactans: peas, soybeans, lentils, dried beans

Disaccharides:            Lactose: milk products

Monosaccharides:     Fructose: honey, high fructose corn syrup, asparagus, 
apple, mango, pears, cherries and juice     

•And Polyols:              Sugar Alcohols: (artificial sweeteners), sorbitol, 
xylitol, isomalt,      mannitol, prunes, cauliflower, mushrooms, snow 

peas, stone fruit 



http://www.katescarlata.com/





3 steps to the FODMAP diet

Step 1: Low FODMAP Phase
2-6 week low FODMAP phase of the diet is designed to remove high FODMAP foods to improve in 
symptoms. This phase involves identifying the foods that are high in FODMAPs and substituting 
them for low FODMAP alternatives. After following the low FODMAP phase for 2-6 weeks, and it 
has resulted in a significant improvement in your symptoms, move onto the next step. 

Step 2: The Re-challenge Phase
re-challenging each of the FODMAP groups to identify which ones are the main culprits in 
symptoms. Testing the FODMAP groups, re-challenge foods need to be chosen carefully to only 
contain one type of FODMAP. Some FODMAP groups have more than one challenge, so there are 
8-10 FODMAP challenges to complete. In most cases, its possible to do a challenge each week, with 
a few “washout” days between each challenge.
Step 3: Modified Low FODMAP Diet
personalize your diet, liberal, varied, healthy diet with symptom control. Know which FODMAPs 
are biggest triggers, and which ones are tolerate well and the ‘dose’ of each group. 



FODMAP Diet

• Originally designed for IBS sufferers to help in reducing bowel 
irritation, affecting 10 – 20 % of Americans
Monash University in Australia by researcher Susan Shepherd and Peter 
Gibson

• However, with more individuals experiencing digestive discomfort, 
along with gluten-free diets, FODMAP diets are emerging as an 
alternative therapy for those suffering digestive discomfort

• Almost nine in 10 (86%) Americans experienced some type of    
gastrointestinal issue during 2013

• Certain high FODMAP foods are added within the past 40 years: 
High fructose corn syrup (makes food cheaper)
Inulin (increase fiber)
Sorbitol (decrease calories)



Concerns over FODMAPs

PROS:
• Diet fall within accepted ranges 

for the amount of protein, carbs, 
fat and other nutrients they 
provide.

• Physical and emotional relief 
from digestive symptoms

• Understanding food intolerances

• The full program is temporary

CONS:
• Difficult to understand and 

follow without the help of a 
knowledgeable RD 

• Limited guiding resources

• Otherwise healthy foods may be 
preceded as ‘problem’ or ‘bad’ 
foods

• Modifies gut bacteria, reducing 
the bacteria load in the colon (to 
date, no negative health 
consequences has been seen)



Can FODMAPs help other conditions?
IBD? CD? NCGS?

Inflammatory bowel disease (IBD): It appears unlikely that 
a low-FODMAP diet is capable of inducing or maintaining 
remission in patients with Crohn's disease or ulcerative 
colitis. However, people with IBD also have IBS, the diet 
maybe helpful
Celiac disease (CD): People with celiac disease may also 
have IBS If following  a gluten-free diet, and still 
experience excess gas, abdominal pain, bloating, diarrhea or 
constipation, FODMAPs could be to blame.
Non-celiac gluten sensitivity (NCGS): There is no 
biomarker for NCGS. There is some debate about whether 
the NCGS gastrointestinal symptoms attributed to gluten 
might really be due to the FODMAPs present in gluten 
grains.

https://www.ibsfree.net/fodmaps-and-other-conditions/



SIBO? GERD?

Small intestinal bacterial overgrowth (SIBO): If an 
overgrowth of bacteria in the small intestine develops, IBS-
like symptoms can occur. Research is ongoing to determine 
the best ways to diagnose and treat SIBO. Common 
treatment includes antibiotic.
Gastroesophageal reflux disease (GERD): GERD is a very 
common condition; a great many people with IBS also have 
GERD. People do report fewer GERD symptoms on the 
FODMAP-elimination diet. 

https://www.ibsfree.net/fodmaps-and-other-conditions



From Mintel’s Global New Products Database: 

The next free-from diet
The rising popularity of FODMAP-friendly diets presents the 
opportunity for manufacturers of low-FODMAP products to clearly 
communicate more than simply the amount of FODMAPs per 
serving; they should also push messaging on why limited FODMAP 
intake may be beneficial for FODMAP sensitive consumers.
As FODMAP-friendly diets emerge, much like gluten-free diets, 
consumers may display confusion over which ingredients and 
products they should and shouldn’t eat. Manufacturers that 
include information on pack will alleviate concerns from 
consumers with diagnosed FODMAP sensitivities, but further 
communication and education to consumers could lead to a 
FODMAP-friendly movement similar to what we’ve seen with 
gluten-free products.

http://www.mintel.com/blog/food-market-news/will-fodmap-friendly-become-the-new-gluten-free



For more information:

Visit websites and read books by low FODMAP experts:

1. Monash University, which pioneered the program and offers a 
booklet and app for low FODMAP eating on its website. 

2. Websites and books by Kate Scarlata, a Massachusetts-based 
dietitian who specializes in IBS, diabetes, celiac disease and the low 
FODMAP diet.
3. Books (ibsfree.net) and website edited by Patsy Catsos, a Portland, 
Maine  dietitian and author of "IBS – Free at Last!"

http://www.med.monash.edu/cecs/gastro/fodmap/
http://www.ibsfree.net/


Books by Patsy Catsos



umm

For more information or to make an 
appointment:
410-328-6749

pedsgi@som.umaryland.edu
www.umm.edu/celiac

Pam Cureton RDN, LDN
pcureton@som.umaryland.edu

http://www.umm.edu/celiac
mailto:pcureton@som.umaryland.edu


Time for Questions!?!


