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MANIFESTATIONS OF
CELIAC DISEASE AND THE
EFFECTIVENESS OF THE
GLUTEN-FREE DIET BY NAIRE SANSOTTA, MD
Celiac disease is an autoimmune disorder whereby the ingestion of gluten leads to damage
in the small intestine. It can present in many different ways, including “classic” gastrointestinal symptoms, “atypical” extra-intestinal symptoms, or asymptomatic forms. In the last
issue of IMPACT, Dr. Hilary Jericho wrote about extra-intestinal symptoms of celiac disease. This article will examine some of the more typical GI symptoms, and how they affect
patients after diagnosis and treatment.
Gastrointestinal symptoms of celiac disease include diarrhea, abdominal pain, abdominal
distention, anorexia, vomiting and constipation. Extra-intestinal manifestations would be
symptoms such as failure to thrive, chronic fatigue, anemia, osteoporosis, aphthous stomatitis, elevated liver enzymes, joint/muscle pain, infertility, epilepsy, and peripheral neuropathy.
Currently the only effective treatment for celiac disease is strict, lifelong adherence to the
gluten-free diet. This treatment usually results in resolution of small intestinal inflammation. However, it has become clear in recent years that many celiac patients continue to
suffer from persistent clinical symptoms and experience a reduced health-related quality of
life despite adherence to a strict gluten-free diet.
A recent research study conducted at the University of Chicago Celiac Disease Center by
Sansotta, Guandalini and Jericho found that different factors could contribute to poor
symptom resolution. (1) The study consisted of a retrospective chart review from 2002 to
2015. A total of 513 patients (slightly less than half were children) with celiac disease were
included. Gastro-intestinal symptoms were extremely common: 78% of children and 91%
of adults expressed classical GI symptoms alone or in combination with EI manifestations
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at the time of their celiac diagnosis (p. 5 of
study). Three percent of adults and 10%
of children were asymptomatic and were
originally screened for celiac disease because
of at-risk relatives.
One of the most important factors is age.
Children who are on a strict gluten-free diet
report greater rates of both gastrointestinal
and extra-intestinal symptom resolution
as compared to adults, with greater rates
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of improvement in gastrointestinal over
extra-intestinal symptoms. In other words,
children recover faster and better than adults
do in terms of the gastrointestinal response
to the gluten-free diet.
The most difficult gastrointestinal symptom
to resolve for both children and adults is
constipation. Constipation was persistent
in 26% of children and in 42% of adults
after diagnosis despite strict adherence to
the gluten-free diet. One possible explanation is the difficulty of ingesting sufficient
fiber on the gluten-free diet: Whole grain
bread products provide the majority of the
fiber in most people’s diets. Unfortunately,
many gluten-free breads and other baked
goods contain little fiber, which could lead
to or exacerbate constipation. Another possible explanation is that constipation is not
always a consequence of celiac disease but
often an unrelated symptom.
Adherence to a strict gluten-free diet is one
the most important factors in predicting
response of symptoms in patients with celiac
disease. Overall, 34% of pediatric patients
and 52% of adult patients continued to
have at least one ongoing symptom while
reporting adherence to a gluten-free diet;
this percentage nearly doubled (to 62%) of
pediatric patients and rose to 70% of adult
patients expressing persistent symptoms
when not adherent to the gluten-free diet.
Another factor that appeared to have a
significant impact on symptom recovery is
gender. We found that males showed greater
rates of symptom resolution as compared
to females in both the pediatric and adult
populations. This finding is consistent with
available data in the literature but needs to
be studied more.
In addition, longer duration of symptoms
(> 5 years) prior to receiving a diagnosis of
celiac disease predisposed a patient to poor
symptom resolution. On the positive side,
patients who had families who already had
a history of celiac disease did experience improved rates of symptom resolution. We can
infer that a family that is already knowledgeable about the disease likely provides a more
supportive and understanding environment
for the newly diagnosed individual right
from the beginning. This factor underscores
how important support is for patients to
succeed on the gluten-free diet.

> Children and adults
have similar rates of
gastrointestinal and extraintestinal manifestations of
celiac disease.
> Celiac patients who adhere
to a gluten-free diet show
greater rates of improvement
in gastrointestinal symptoms
compared to extra-intestinal
symptoms.
> Children on a strict
gluten-free diet show
faster and higher rates of
symptom resolution (both
gastrointestinal and extraintestinal) as compared to
adults.
> Males on a strict gluten-free
diet show faster and higher
rates of symptom resolution
across the board.

Other minor factors that could play a role in
symptom resolution are the duration of the
diet and other associated comorbidities, like
thyroid disease, food allergy, type 1 diabetes, gastro-esophageal reflux, eosinophilic
esophagitis, inflammatory bowel disease and
autoimmune diseases. The most common
comorbidities reported in our study were
thyroid disease (12% children, 6% adults)
and food allergy (6% children, 15% adults).
In summary, there is a wide variety of factors predisposing celiac patients to persistent
symptoms. . First of all, adults report less
successful symptom resolution than children
despite strict adherence to a gluten-free diet.
Second, gastrointestinal symptom recovery
is significantly better compared to the resolution of extra intestinal symptoms. Finally,
early diagnosis of the condition, family
support and consideration of other comorbidities may help in resolving long lasting
persistent symptoms.
1. Jericho H, Sansotta N, Guandalini S.
Extra-intestinal Manifestations of Celiac
Disease: Effectiveness of the Gluten Free
Diet. J Pediatr Gastroenterol Nutr. 2016 Oct
13. [Epub ahead of print]
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STILL NOT
FEELING WELL
ON A GLUTENFREE DIET?
butter are extremely low lactose and in some
cases lactose free. Often patients can tolerate
these foods without any issues. After some
time on the gluten-free diet, they can often
gradually reintroduce higher lactose foods.
Second, when fatigue is a major symptom,
it is recommended to consider checking
vitamin levels to ensure vitamin B12 is not
low. This can happen if there is extensive
inflammation and if it has taken a long
time to be diagnosed. Iron levels may also
be low upon diagnosis and these should be
checked to ensure anemia is not the case.
Fortunately, many of these vitamin and
mineral abnormalities improve on a strict
gluten-free diet.

It is not uncommon for a patient to
contact me six to 12 months after
diagnosis to complain about continued symptoms. I assure them that it

takes time for the gut to heal upon initiation
of a gluten-free diet. Some patients continue
to experience bloating, gas, alternating diarrhea and constipation as well as fatigue for
months, even years, after diagnosis. Even so,
there are certain things to check, depending
on the symptoms and the length of time on
the diet. First, while the gut is still healing,
the villi may still have blunting and not be
“fluffed” up back to their normal architecture. As a result, many patients experience
lactose intolerance. If gas and bloating are
the main complaints, it is ideal to limit high
lactose foods. These include milk, ice cream,
cottage cheese and some soft cheeses. Fermented milk drinks like kefir, hard cheeses
like parmesan, cheddar and pecorino and

Third, if symptoms are still persistent, it
may be wise to consider FODMAPs as a
culprit. FODMAPs is an acronym for various types of fermentable carbohydrates, Fermentable Oligo-saccharides, Mono-saccharides and Polyols. These sugars, like lactose,
are poorly absorbed in the small intestine. If
these sugars are not broken down properly,
they can cause gas, rumbling, bloating and
diarrhea or constipation. Often resolution can be as simple as taking out obvious
sources of fermentable foods.
When I speak to patients, I ask them if
they are chewing sugar-free gums, eating
bars that contain chicory root or inulin, or
consuming a lot of fruit, dairy or gaseous
vegetables such as cauliflower, onions and
garlic. It can be as simple as minimizing
these foods that can exacerbate symptoms.
I do not recommend that all patients go on
an elimination diet, but instead consider
“cherry picking” the common foods which
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may be culprits. This allows for a more
varied diet and less restriction.
Two helpful resources on FODMAP are:
www.katescarlata.com Contains excellent handouts, and very detailed information on low FODMAP diet.
Monash University’s Low FODMAP app for
Android and iPhone. (up-to-date information on foods and how much they ferment).
It will provide recommended portion sizes
for foods on the safe list. It’s all about portions of these fermentable foods. Complete
avoidance is not necessary.

A PERSONAL STORY:
I recently made a gluten-free
lasagna using cottage cheese
instead of ricotta. The next day I
was extremely bloated and after
I ate the leftovers, had other
gastro-intestinal symptoms as
well. At first I thought I could
have accidently consumed gluten,
and then it dawned on me: I
had just eaten large amount of
highly fermentable dairy in the
form of cottage cheese. I have
made the same recipe since but
with ricotta cheese, and had no
gastrointestinal symptoms at all.
Next time you have GI symptoms,
think back to the foods you are
eating. Gluten may not be the
culprit.

KING ARTHUR FLOUR:

AN INTERVIEW WITH TOM PAYNE,
DIRECTOR OF FIELD MARKETING:
King Arthur Flour, a generous supporter of The University of
Chicago Celiac Disease Center, was founded just 14 years after
the signing of the Declaration of Independence. To learn more
about this unique company and how it has evolved through history, the Celiac Center spoke with Tom Payne, Director of Field
Marketing.
CELIAC CENTER: Who owned King Arthur Flour for all those centuries, and who
owns it today?
TOM PAYNE: King Arthur Flour, founded by Henry Wood in Boston in 1790, had
many different partners coming in and out of the business that first 100 years or so. Eventually, the business was sold to the Sands family, which moved the company from Massachusetts to Vermont. The business passed down through five generations of the Sands family.
When the last generation decided to retire, they started the process of selling the company
to the employees. That process was completed in 2004, and the company is now 100 percent employee-owned.
CELIAC CENTER: When and how did King Arthur Flour enter the gluten-free world?
TOM PAYNE: Around the year 2000, our CEO attended a meeting where he met someone with celiac disease, who urged him to start marketing gluten-free products. He made a
note of it, and filed it away. However, about seven or eight years later, celiac disease awareness was growing and consumers started requesting gluten-free products from us with more
urgency. We dug up those old notes and started working on some gluten-free products. We
started with eight different products initially, and tasted everything. Our test kitchen worked
for two years straight to get those first products right. We did not want the products to be a
compromise. We launched the initial set of gluten-free products in 2010. Today we sell over
50 certified gluten free products. We sell other gluten-free baking ingredients on our website,
such as vanilla and spices, that are naturally gluten free but we do not certify them all.
CELIAC CENTER: How have your gluten-free products evolved over the years?
TOM PAYNE: Since we launched the original line, we have tried to add some nutrition
to all our gluten-free products. We fortify them with vitamins and minerals. We also have
formulated as many as possible with whole grain ingredients. We have separate or completely segregated manufacturing facilities, and the GFCO has come in, done sight visits and
certified them all. Today, it is about an 18 month process to develop a gluten-free product
from start to market.
CELIAC CENTER: Have you seen changes in the gluten-free market in the six years
you’ve been in it?
TOM PAYNE: Yes. The [gluten-free] fad has died down, which we anticipated would happen. For us, the impetus [to develop gluten-free products] was our customers, calling and
saying that they could no longer eat our products because of medical reasons. King Arthur
is in the gluten-free market for the long haul, for those that really need our products for
medical reasons.
CELIAC CENTER: We often hear complaints about the high prices of gluten-free products. What can you say about that?
TOM PAYNE: I wish pricing were better too. There are two main issues with pricing.
The first is having to maintain segregated facilities with limited lines of production. The
second factor is the ingredients. It is harder to come by certified suppliers, and products are
less available. Our Measure for Measure flour has seven ingredients in it plus fortification.
Wheat flour has maybe two. The more you add, the more money the product costs. Our input costs for gluten-free products are considerably higher than they are for wheat products.
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CELIAC CENTER: Is there anything else
you would like to tell our readers?
TOM PAYNE: I would like to say thank
you to all for your support. You have made
us #1 in several categories. I feel that is a
testament to our commitment to taste and
to your support. [I would also like readers to
know that] we have two baking schools, in
Vermont and in Washington state, that offer
gluten-free classes, and lots of videos and
information on our website. We also have a
Baker’s Hotline, where people can ask questions. It’s open seven days a week. Visit our
website, www.kingarthurflour.com, for
more information.

CALENDAR of Upcoming Events:
CURE4CELIAC, APRIL 21, 2017,
at Loft 21 in Lincolnshire. Enjoy
dinner, music and a silent auction.
Proceeds benefit research
at The University of Chicago
Celiac Disease Center. Visit
www.cure4celiac.com for more
information.

CELIAC SKATE, MAY 7, 2017,
at Centennial Ice Rink in Highland
Park, IL. Click here for more details
or to buy tickets.
SPRING FLOURS GALA 2017:
APRIL 28, 2017, at the Chicago
Cultural Center. Come sample
Chicago’s finest gluten-free fare!
For more information or to buy
tickets, please click here:
www.cureceliacdisease.org/springflours-gluten-free-gala/. This event

17TH INTERNATIONAL CELIAC
DISEASE SYMPOSIUM,
September 8-10, 2017, New
Delhi, India. Click here for more
information:
www.icds2017india.com/.

does sell out, so buy your tickets
soon.

DR. GUANDALINI
IS HONORED BY
THE AMERICAN
GASTROENTEROLOGICAL
ASSOCIATION
Founder and Medical Director Dr. Stefano
Guandalini was recently named a fellow of
the American Gastroenterological Association (AGA), a prestigious honor sought by
many and bestowed on few. The fellowship recognizes Dr. Guandalini’s “superior
professional achievement in practice and/
or research in the field of gastroenterology.”
Congratulations, Dr. Guandalini!

SPRING FLOURS SPONSORS
NICOLAS, JILL AND PAUL
MEISTER

THE MACLEAN
FAMILY

HILDA & JEFFREY
PIELL

SANDBOX

PARTNERS:
The University of Chicago Celiac Disease Center is required to raise its own
funding, for all research and programming, every year. Our partners are an
important part of this effort. We are pleased to partner with the companies
listed below, and we thank them for their support.
If your company is interested in partnering with us,
please email us at

www.cureceliacdisease.org/contact-us.
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CHAMBER
MUSIC CONCERT
BENEFITS
UNIVERSITY OF
CHICAGO CELIAC
DISEASE CENTER
On March 12, 2017, Deerfield, Il’s Barnes
& Noble became more than just a bookstore. When 12-year old Oliver Nye set up
his cello with his orchestra friends, under
the direction of their leader, Ms. Carrie
Schrader, it was transformed into a musical venue, with beautiful chamber music
wafting through the aisles. Oliver, who has
celiac disease, decided to organize a chamber
music concert to benefit The University of
Chicago Celiac Disease Center as part of his
preparations for his upcoming bar mitzvah.
We appreciate all of Oliver’s hard work, as
well as that of his family, friends and orchestra teacher, all of whom lent their time and
talents to help make this event a success.
We thank all of them, as well as Sweet Ali’s
and AlphaGraphics of Bannockburn, IL, for
their in-kind support.

If you wish to
support Oliver’s efforts,
please go to
www.cureceliacdisease.
org/donate/, and note
that your donation is
in his honor.

ABOVE :
Oliver playing
his cello.
BELOW : Oliver
and his mother,
Laura Grossman.
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