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With many individuals following a gluten-free diet, today’s
dietitian must be well-versed in the differences between celiac
disease and other gluten-related disorders. 

Gluten-Related Disorders
The term “gluten-related disorders” describes multiple reactions
to the protein in wheat, barley and/or rye via various proposed
pathways. These include an autoimmune reaction to gluten, an
allergic reaction to gluten and other wheat proteins, and a possible
innate immune system reaction to gluten(1). The autoimmune
disorders include celiac disease, gluten ataxia, and dermatitis
herpetiformis. Allergic disorders to wheat include respiratory
allergy, food allergy, contact urticaria, and wheat-dependent
exercise-induced anaphylaxis. Non-celiac gluten sensitivity is the
term currently used to describe an immune reaction to gluten
that is neither allergic or autoimmune in pathophysiology. 

Frequently confused with non-celiac gluten sensitivity is fructan
intolerance, which does not involve the gluten proteins. Fructan
is an oligosaccharide naturally occurring in wheat, barley, rye 

and many other plant foods such as garlic, onion, and amaranth.
When eaten by humans, fructan is fermented by resident gut
bacteria which, in turn, produce gases, short chain fatty acids, 
and other endpoints like histamine that impact the gut-brain axis.
The popular culture term “gluten intolerance” typically refers to
non-celiac gluten sensitivity and fructan intolerance, and may
actually include other non-gluten proteins. 

Much is known about celiac disease, including the specific amino
acid sequences that trigger the adaptive immune system, which
induces systemic inflammation and villous atrophy in the small
intestine. Resulting symptoms can range from iron and other
nutrient deficiencies, infertility, brain fog and migraines, neuropathy,
constipation and diarrhea. Gluten ataxia presents mainly in the
nervous system with symptoms of idiopathic sporadic ataxia,
sometimes duodenal enteropathy, and atrophy of the cerebellum
that can be permanent with continued gluten intake. Dermatitis
herpetiformis presents on the skin with itchy blisters often on
elbows, knees, and buttocks, in addition to duodenal enteropathy.
The only treatment for these autoimmune disorders is a strict
gluten-free diet. Celiac disease impacts approximately 1% of
people worldwide, whereas the prevalence of gluten ataxia is
unknown and dermatitis herpetiformis is estimated at 11.2
people per 100,000. [1]

Allergic reactions to wheat impact between 0.4% - 3% of Americans.[1]

A number of components in the wheat grain are identified by the
immune system involving IgE antibodies, and can result in symptoms
of itching, hives, difficulty breathing, diarrhea and anaphylaxis.  

Non-celiac gluten sensitivity and fructan intolerance are the least
understood of gluten-related disorders. Emerging research by
Catassi and Sapone highlights the debate in the medical
community. 

Non-celiac gluten or wheat sensitivity
Multiple proteins, including glutens, amylase-trypsin inhibitors,
and wheat germ agglutinins are currently being studied for their
potential role in immune-mediated reactions to wheat that are
neither autoimmune or allergic. Glutens are the primary storage
proteins present in the endosperm of wheat, barley and rye, such
as gliadins and glutenins(2). Amylase-trypsin inhibitors (ATIs) are a
group of 11 smaller proteins also found in wheat, barley and rye
that are known to be the major allergen in baker’s asthma. These
ATIs are found to be lower in spelt, durum wheat, emmer and
einkorn than in other forms of wheat(2). Wheat germ agglutinins
are proteins found in the germ of wheat grains; levels of these
agglutinins are low in white flour and high in whole grain flour(2).
All of these proteins are only partially degraded during proteolysis
and remain present in the gut throughout human digestion. 

Catassi et al discussed the body of literature to date regarding
non-celiac gluten sensitivity (NCGS)(2). The predominant mechanism
proposed for NCGS to occur is via a nonimmunoglobulin
E–mediated immune response to wheat involving a variety of mast
cells, eosinophils and lymphocytes. Given that the degradation of
gluten peptides in the human gut is insufficient, these gluten
peptides can pass through a “leaky gut” to activate innate
immune cells in the submucosa of the intestine. 

New technology of confocal laser endomicroscopy has provided
in vivo data on the effect of wheat exposure in the human small
intestine(3). Fritscher-Ravens et al showed that wheat caused
increased intestinal permeability, which they believe can translate
to microbial translocation and systemic immune activation in
sensitive individuals. Based on these and additional studies in mice
models, Catassi et al propose a trial of the gluten-free diet (GFD)
for 4 to 6 weeks in patients with gastrointestinal reaction to
gluten and who experience multiple extraintestinal symptoms,
especially those with positive antigliadin antibodies.[2]

Fructan intolerance
Fructan, an oligosaccharide resistant to human digestion, makes
up 1.5% of white flour, 3.7% of wheat bran, and around 1% of
bread(4). Fructans are highly fermentable by yeast and bacteria; as
a result slow-fermented breads (>24 hours) contain approximately
half the amount of fructans as found in quick breads that rise for
less than 24 hours(4). Fructans are generally considered to promote
intestinal integrity because of their prebiotic effect on gut bacteria. 

Skodje et al(4) conducted a double-blind crossover challenge of
gluten, fructans or placebo in 59 participants who self-identified
as gluten-sensitive and were following a GFD. Of note, 76% of
participants in this study reported extraintestinal symptoms
before initiating the GFD, 31% were diagnosed with IBS, and 27%
were diagnosed with thyroid disease; 100% had gastrointestinal

What is Gluten Intolerance? An Update on Gluten-Related Disorders

By Janelle Smith, MS, RDN, CEDRD
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Janelle is a registered dietitian nutritionist based in Los Angeles with expertise in both gastrointestinal disorders and eating
disorders. She was motivated to become a dietitian when she was diagnosed with celiac disease in 2009. She is the former
chair of the Dietitians in Gluten and Gastrointestinal Disorders subgroup of the Academy of Nutrition and Dietetics dietetic
practice group Dietitians in Medical Nutrition Therapy. She is currently a dietitian for the UCLA Division of Digestive
Diseases Celiac Program and also has a private practice.

symptoms; 42% were negative for celiac genes; 11% were on 
the GFD for a median of 20 months.

Participants ate 5.7 g of gluten or 2.1 g of fructans per day for 7 
days in the form of a breakfast bar. These amounts are equivalent
to four slices of wheat bread. Each participant had a washout
period of 7 days in between interventions. Both bars were 
devoid of all ATI proteins. Gastrointestinal symptoms in
participants were assessed via the Gastrointestinal Symptom
Rating Scale modified for use in patients with IBS (GSRS-IBS),
while extraintestinal symptoms were not measured. The group
found significantly higher bloating scores and overall GSRS scores
in the fructan group. They found no difference between the placebo
and gluten groups in any measures. Based on these results, the
researchers recommended a low FODMAP (fermentable oligo-, di-,
mono-saccharides and polyols) diet rather than a GFD in individuals
who have predominantly gastrointestinal symptoms. 

What is Gluten Intolerance? An Update on Gluten-Related Disorders

Conclusion
Literature continues to emerge around the specific components
of wheat and their role in both gastrointestinal and extraintestinal
symptoms in people. Individuals diagnosed with celiac disease,
gluten ataxia and dermatitis herpetiformis must follow a strict 
gluten-free diet to stop the autoimmune inflammation. Individuals
with various forms of wheat allergy must limit ingestion and
airborne exposure to wheat, but not necessarily barley or rye. 
Further research is needed to better describe “gluten intolerance,”
to differentiate between non-celiac gluten sensitivity, fructan
intolerance, and other components of wheat, barley and rye. 
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May is Celiac Awareness Month and so this issue of Networking News provides a feature and resources for members who work with
celiac disease patients or for those who want to learn more. Celiac disease is a genetic autoimmune disease managed through the
consumption of a gluten-free diet. Gluten is found in wheat and derivatives of wheat, such as durum, semolina, spelt, as well as in rye,
barley, tricale, malt, and brewer’s yeast. These foods can often be ingredients in processed foods. Many people believe that eating a
gluten-free diet is a healthier approach to eating. As a result, food distributers and restaurants commonly offer gluten-free items.
However, many people do not know that eating the gluten-free diet is a required treatment for those diagnosed with celiac disease. 
I have had conversations with friends who thought restricting gluten from their diet was simply a healthier way to eat; not knowing the
purpose of eliminating gluten from one’s diet is to keep individuals diagnosed with celiac disease from complications. A student taking
one of my courses shared an experience she had while working as a waitress. One of her customers requested a gluten-free item from
the menu. As the conversation evolved, the student realized that the customer did not have celiac disease and understood that they
wanted the item because they thought it was healthier. Having worked as a clinical dietitian, I never had the opportunity to educate
others about celiac disease and the importance of eating a gluten-free diet because my focus was working in long-term care and
dialysis. However, I am now teaching a course titled “Quantity Foods Production” where students create menus for use in various
healthcare settings. Students must include therapeutic diets within their cycle menus, and gluten-free is one frequently chosen.

The more conversations we can have about celiac disease and its indications, the better we can understand and educate using
evidence-based research.

Now, I would like to say farewell as my tenure as Chair of NEP DPG ends this month. Thank you all for believing in me and giving me 
the opportunity to lead you this year. This was a great opportunity for me to develop my leadership and communication skills. I will
continue as Immediate Past Chair and Membership Chair after my term ends. May all of you and yours stay healthy and safe as we
continue as one to prevent the spread of COVID 19.
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Book Review
Book reviewed by Annalise Rosik

fuel source and spare the body
from breaking down muscle
tissue for energy. Plant-based
diets include many high-quality
carbohydrate sources found 
in fruits, vegetables, grains,
legumes, and roots. Many of
these foods also contain protein
and fiber, which is a win-win
situation for active individuals!
The book includes a fairly
expansive list of forgotten
carbohydrate sources, like amaranth and millet, with 
ideas for incorporating them into meals. 

Some of the best aspects of this book are the charts and tip boxes.
Some charts simplify nutrients for each type of athlete while others
list nutrient profiles per 100 calories of a protein source. Since
there is a lot of information to digest (pun intended), these charts
act as useful reference points that could be referred to when
planning post workout nutrition or pre-race fuel. There are also
nutrition tip boxes with suggestions for applying the information
in daily life.  For individuals looking to dial in their nutrition or
adopt a vegan or vegetarian diet pattern, this book presents an
in-depth look at plant-based foods for activity and performance.
This book is designed to be a learning experience, and readers
will have helpful resources available as they adopt new eating
habits. Melissa is clear that the information does not apply for
those with diabetes, certain digestive disorders, or other chronic
conditions. If you have additional questions regarding sports
nutrition after reading the book, Melissa recommends finding 
a Registered Dietitian with a Board Certification as a Specialist 
in Sports Dietetics (CSSD) certification. 

It doesn’t look like “Meatless Monday” is going to disappear
anytime soon. T-shirts sporting “vegan athlete” and “plant
powered” reflect the popularity of ditching meat and animal
products. But for some athletes and active people concerned
with performance and muscle preservation, vegetarian and
vegan diets may be a daunting notion. Melissa Halas, MA, RDN,
CDE, offers a how-to-go-meatless guide for active individuals in
her book, The Plant -Based Boost Nutrition Solutions for Athletes
and Exercise Enthusiasts. She unpacks the nutritive benefits of
adopting a plant-based lifestyle in a clear and approachable
manner. A distinction is drawn between athletes and exercise
enthusiasts based on intensity of exercise and hours we 
commit to activity each week. But inflammation is a common
denominator for both groups; this is where phytonutrients in
plant foods can really shine. Phytonutrients are found abundantly
in plant foods and can help fight inflammation that is a natural
result of exercise. Each macronutrient (carbohydrates, protein,
and fat) is given its own chapter. Other topics covered include
nutrients of concern, hydration, supplements, a balanced diet,
and snack ideas. The book truly is a comprehensive reference 
tool for plant-based performance nutrition.

Plant-based diets may leave athletes wondering how to consume
adequate amounts of protein for optimal performance. Melissa
highlights simple concepts like the importance of variety for
vegetarian or vegan eaters, but she also dives deeper into topics
such as protein digestibility, estimating protein needs for sports,
and the hype behind branched-chain amino acids (BCAAs). 
While protein is a common talking point for athletes, fat is
a key element of sports nutrition that is often overlooked.  
Fat is important for energy storage, brain health, and fighting
inflammation. As the book states, not all fats are created equal.
Melissa helps readers to distinguish between healthy fat sources
and those we should limit. Carbohydrates have gained a bad
reputation in recent years partially due to the popularity of certain
fad diets that restrict them. In fact, carbohydrates are our primary
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Annalise Rosik is a dietetic graduate student at USC, obtaining a Master of Science degree in Nutrition, Healthspan and
Longevity. As an American Sports & Fitness Association (AFAA) certified personal trainer, and from a long line of farmers,
she is passionate about inspiring holistic lifestyle change. She hopes to work as a clinical dietitian upon graduation in
May 2020.

The Plant-Based Boost: Nutrition Solutions for Athletes and Exercise
By Melissa Halas, MA, RDN, CDE

Available on Kindle, soft and hardcover, and link here:
https://www.melissashealthyliving.com/products/. 

https://www.melissashealthyliving.com/products/


Gluten & Wheat-Related Disorders
Resources for Dietitians & Patients

Celiac Advocacy Organizations

Celiac Disease Foundation
Studio City, CA
www.celiac.org

National Celiac Association
Needham, MA
www.nationalceliac.org

Gluten Intolerance Group (of North America)
Auburn, WA
www.gluten.org

DIGID-Dietitians in Gluten and Gastrointestinal
Disorders
A subunit of the Dietitians in Medical Nutrition Therapy
Practice Group (www.mnpgdpg.org )

Evidence Analysis Library (EAL)
www.andeal.org

● Celiac disease topic sponsored by the DMN
Conclusion statements on oats, nutritional
adequacy, bone density, iron deficiency anemia,
villous atrophy, pregnancy outcomes,
neurological outcomes, gastrointestinal
outcomes, and quality of life

● Evidence-based Nutrition Practice Guidelines
for Celiac Disease
Published 2009

● Celiac Disease Toolkit
Published 2011
www.eatrightstore.org

On-Line Nutrition Care Manual (Adult & Pediatric)
www.nutritioncaremanual.org

ADA’s Pocket Guide Gluten -Free Strategies for
Clients with Multiple Diet Restrictions, 2nd Edition
Tricia Thompson, MS, RD
www.eatrightstore.org

Celiac Disease Nutrition Guide , 3 rd Edition
Tricia Thompson, MS, RD
www.eatrightstore .org

ADA’s Easy Gluten Free: Expert Nutrition Advice
with More Than 100 Recipes
Tricia Thompson MS, RD and Marlisa Brown, MS, RD,
CDE, CDN
www.eatrightstore.org

Gluten Free Basics Brochure
www.eatrightstore.org

Canadian Celiac Association
Mississauga, ON
www.celiac.ca

Beyond Celiac
Ambler, PA
www.beyondceliac.org
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Used with permission of the Dietitians in Medical Nutrition Therapy Dietetic Practice Group. If you are a member of Dietitians in Medical Nutrition
Therapy, please see member website for full list of resources: https://www.mnpgdpg.org/page/dietitians-in-gluten-intolerance-diseases resources.

www.celiac.org
www.nationalceliac.org 
www.gluten.org
www.mnpgdpg.org
www.andeal.org
www.eatrightstore.org
www.nutritioncaremanual.org
www.eatrightstore.org
www.eatrightstore .org
www.eatrightstore.org
www.eatrightstore.org
www.celiac.ca
www.beyondceliac.org
https://www.mnpgdpg.org/page/dietitians-in-gluten-intolerance-diseases


DIGID-Dietitians in Gluten Intolerance Diseases
• www.mnpgdpg.org

EAL Celiac Disease Toolkit
www.eatrightstore.org

• A variety of education handouts

On-Line Nutrition Care Manual (Adult & Pediatric)
www.nutritioncaremanual.org

• A variety of education handouts

Gluten Intolerance Group of 
North America (GIG):
Cynthia Kupper, RD; Executive Director
www.gluten.org

• Quick Start Guide
• A variety of education handouts

Beyond Celiac
www.beyondceliac.org

• A variety of education handouts

Schar
www.drschaer-institute.com/us

• A variety of education handouts

Downloadable Patient Education Materials

Academy of Nutrition & Dietetics
www.eatrightstore.org

• Celiac Disease- Improving Symptoms through
Gluten-free Living

• Healthy Eating on a Budget-Gluten-Free Living

Shelley Case, RD
www.shelleycase.com

• A variety of education handouts.
GI Kids
www.gikids.org

• Gluten-Free Diet Guide for Families (English & Spanish)

Canadian Celiac Association
www.celiac.ca

• A variety of education handouts

Celiac Now
www.celiacnow.org

University of Virginia Patient Education
www.medicine.virginia.edu/clinical/departments/med
icine/divisions/digestive-health/nutrition-support-tea
m/celiacsupport-page
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www.eatrightstore.org
www.nutritioncaremanual.org
www.gluten.org
www.beyondceliac.org
www.drschaer-institute.com/us
www.eatrightstore.org
www.shelleycase.com
www.gikids.org
www.celiac.ca
www.celiacnow.org
www.medicine.virginia.edu/clinical/departments/medicine/ divisions/digestive-health/nutrition-support-team/celiacsup port-page
www.medicine.virginia.edu/clinical/departments/medicine/ divisions/digestive-health/nutrition-support-team/celiacsup port-page
www.medicine.virginia.edu/clinical/departments/medicine/ divisions/digestive-health/nutrition-support-team/celiacsup port-page
https://www.mnpgdpg.org/page/dietitians-in-gluten-intolerance-diseases


As the impact of COVID-19 unfolds, the Academy of Nutrition and Dietetics is gathering resources for food and nutrition practitioners

to address preparedness, patient care and food safety and access. You can find these resources on the eatrightpro.org 

COVID-19 Professional Resource Hub.

Renew Your Membership and Continue Your Academy Benefits into 2020-2021

Recognizing that the annual renewal cycle coincides with a time of uncertainty, membership renewal has been extended through

June 30, 2020.

The Academy has also implemented a two-installment payment option, with the first payment due June 30 and the second due

by September 15.

For individuals experiencing a financial hardship that threatens their ability to maintain Academy membership, an application for a

Financial Hardship Dues Reduction is available.

Members may use the two-installment payment plan or request a Financial Hardship Dues Reduction application by calling the

Academy Member Service Center by phone at 800/877-1600, ext. 5000 (M-F; 8 a.m. to 5 p.m. Central Time) or by email at

membership@eatright.org for assistance.
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Covid-19 Professional Resource Hub

https://www.eatrightpro.org/coronavirus-resources
membership@eatright.org


For the mango salsa
• 3 tablespoons lime juice
• 2 tablespoons chopped fresh cilantro
• 2 tablespoons minced red onion
• 2 teaspoons fresh lime zest (optional)
• 1 firm but ripe fresh mango, peeled, pitted and finely diced 

(about 1-1/4 cups)
• 1/2 small jalapeno pepper, stemmed, seeded and minced
• Pinch salt

For the walnut ‘meat’
• 2 cups California Walnuts
• 1 cup chopped cauliflower
• 1-1/2 teaspoons chili powder
• 1 to 1-1/2 teaspoons chipotle chili powder
• 1 teaspoon cumin
• 1/2 teaspoon onion or garlic powder
• 1/2 teaspoon salt, or to taste
• Juice of 1 lime
• 1/2 cup refried beans
• 3 tablespoons olive oil, divided

For the tostadas
• 6 corn tortillas
• Cooking spray
• Salt
• 1-1/2 cups chopped romaine lettuce
• Sour cream or plain Greek yogurt and lime wedges, for serving

1. Preheat oven to 400°F.

2. Put the diced mango, red onion, jalapeño and cilantro in a
medium bowl. Toss with lime juice and salt and set aside.

3. Place walnuts, cauliflower, chipotle powder, chili powder,
cumin, salt, garlic powder, lime juice and ¼ cup olive oil in a
food processor. Pulse until texture resembles ground meat.
Heat a large skillet over medium heat and add remaining 2
tablespoons olive oil. Transfer walnut mixture to a large skillet
and cook over medium heat for 10 minutes, stirring frequently,
until vegetables are cooked and mixture is lightly browned.

4. Spray two large baking sheets with cooking spray. Lightly spray
both sides of the tortillas with cooking spray and place in a
single layer on prepared baking sheets. Lightly season with salt.
Bake in the preheated oven for 5 minutes, flip and bake for
another 5-10 minutes, until the tortillas are crispy (like a chip).

5. To assemble the tostadas, spread a thin layer of refried beans
across warm tostada shells. Next, spoon on walnut ‘meat’. Top
with romaine lettuce and mango salsa. Serve with sour cream
or Greek yogurt and lime wedges.

*gluten-free recipe
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Walnut “Meat” Tostadas with Mango Salsa*
Courtesy of California Walnuts 

INGREDIENTS PREPARATION


