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Celiac disease can be hard to 
diagnose because symptoms are 
so diffuse: anemia, osteoporosis, 
loss of dental enamel, heartburn, 
headaches, tingling hands, joint 
pain, a blistery skin rash, etc. 
Children may suffer vomiting, diarrhea, 
poor appetite, muscle wasting, and 
even failure to thrive; adolescents may 
be abnormally small for their age, with 
delayed puberty.

Among the hardest symptoms to pinpoint 
and link to celiac are encompassed in 
what some patients call “brain fog.” 
Those with the disease often report 
episodes of headaches, depression, 
moodiness, difficulty concentrating, 
fumbling to choose words, and/or feeling 
tired even though they just got out of 
bed. Sometimes only when people are 
diagnosed with celiac, change to a gluten-
free diet, and then find these symptoms 

CELIAC DISEASE  
AND “BRAIN FOG”
Can autoimmunity cause neurological problems?

disappear do they realize how celiac 
inflammation affected the clarity of their 
neural processing.

The problem is, total gluten elimination is 
hard to accomplish. While gluten-free foods 
and restaurants are becoming increasingly 
common, food is fundamental to most 
social relationships, and it’s hard to manage 
every interaction without seeming prickly 
or oversensitive. Moreover, a study found 
that 20 percent of food labeled “gluten-free” 
actually contained gluten.   

And many non-food products use gluten as 
an edible “glue” to bind mixtures together, 
including some vitamins, medications, 
lipsticks and lip balms, even bouillon 
cubes. Then there are the products one 
might never suspect involve gluten, like 
pickles, hot cocoa mix (celiac patients often 
make their own), and soy sauce (one can 
substitute the safer tamari).
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Those with celiac disease 
often report episodes of 
headaches, depression, 
moodiness, difficulty 
concentrating, fumbling 
to choose words, and/or 
feeling tired.
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So what happens when a patient with celiac 
has an inadvertent exposure to gluten? 
Or the pizza shows up in your child’s 
school and resistance is low? Some people 
find themselves living through several 
days when their brains just don’t seem 
to function. Work and school become a 
challenge, even for people who are normally 
bright and creative. People accidentally 
exposed to gluten report symptoms from 
irritability to anxiety to full-blown panic 
attacks.

Bana Jabri, MD, PhD, research director 
of the Celiac Disease Center, has long 
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been interested in understanding the 
neurological distress that sometimes follows 
accidental gluten exposure. She wants to 
find out if immune factors called cytokines, 
released in response to gluten exposure, 
affect brain chemistry and the nerve centers 
feeding back to the gut. Understanding 
the relationship would provide a better 
understanding of the neurological 
mechanisms involved not only in celiac 
disease, but also in other autoimmune 
conditions like multiple sclerosis and 
rheumatoid arthritis, in which patients 
also report similarly diffuse cognitive 
impairment.

Jabri has established a collaboration 
with Jean Decety, PhD, a UChicago 
neuroscientist internationally recognized 
for his work in using fMRI (functional 
magnetic resonance imaging) to 
understand affective behavior. While a 
handful of case studies have used fMRI 

to study extremely serious neurological 
symptoms in individual patients with celiac 
disease, no one has yet undertaken a larger 
study of how celiac creates the “brain fog” 
that seems such a common complaint.

The plan is to have patients undergo fMRI, 
immunological, and other testing before 
and after a controlled gluten ingestion to 
map the changes in all these factors. Jabri 
and Decety hope the results will help 
generate novel insights into the neurological 
impact of the disease and potential 
therapeutic avenues to prevent these 
negative outcomes.

Right now they are searching for funding 
to support these studies. But what they 
find may make life a lot easier for the 
three million Americans living with celiac 
disease, some living in fear that they may 
accidentally ingest something that will put 
them in a fog for days.

People 
accidentally 
exposed to gluten 
report symptoms 
from irritability 
to anxiety to 
full-blown panic 
attacks.

http://www.cureceliacdisease.org
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REVIEW  
OF “SHARED 
TOASTER” 
STUDY

DIETITIAN’S  
CORNER
By Lori Welstead, MS, RD, LDN

Historically, classic gluten-free diet 
education advises caution in the use 
of cooking utensils, surfaces, and 
toasters when preparing gluten-free foods 
to minimize cross-contamination in shared 
kitchens. This is often part of the initial 
diet education of a newly diagnosed celiac 
patient as part of the “kitchen clean-up.” 
Unfortunately, much of the diet education 
provided is not evidence-based, but instead 
“conservative management” to minimize 
risk of cross-contamination. Fortunately, a 
newly published study sheds light on this 
important subject. 

This study, published in January in the 
American Gastroenterological Association 
journal Gastroenterology, aimed to quantify 
gluten transfer between gluten-containing 
and gluten-free foods when they were 
prepared alongside each other. It has been 
highly publicized and has brought many 
questions to our clinical team regarding 
recommendations. 

The study looked at three scenarios to 
determine if gluten transfer occurred in a 
busy, shared kitchen:

1  Gluten-free pasta cooked in water 
previously used to cook wheat pasta

2  Gluten-free bread toasted in the 

The study concluded that “some kitchen 
activities may pose less of a risk of cross-
contact with gluten than is commonly 
believed.” 

This is the first study to determine the risk 
of gluten exposure as a result of shared food 
preparation. Larger studies could help to 
inform evidence-based recommendations, 
and minimize perceived treatment burden 
experienced by patients with celiac disease.

At present, this small study has not 
prompted changes in diet recommendations 
for those with celiac disease. However, it is 
an interesting and thought-provoking study 
that is long overdue. 

We still recommend using separate 
colanders when preparing gluten-free 
pasta. In addition, if you need to share a 
toaster, avoid obvious crumbs from gluten-
containing sources. Cross contact can be 
minimized by using toaster bags in pop-up 
toasters, or by sharing a toaster oven with 
pans that can be washed. Washing utensils 
between use of gluten-containing foods and 
gluten-free foods is still recommended. 

Our goal is to help improve quality of life 
for patients, and studies like this may help 
minimize the burden felt by both patients 
and caregivers. 

The study is: Weisbrod VM, Silvester 
JA, Raber C, McMahon J, Coburn SS, 
Kerzner B. Preparation of gluten-free foods 
alongside gluten-containing food may 
not always be as risky for celiac patients 
as diet guides suggest. Gastroenterology 
2020; 158:273–275. https://www.
gastrojournal.org/article/S0016-
5085(19)41340-1/fulltext

same rolling or pop-up toaster used 
for wheat bread with visible wheat 
crumbs present

3  An unwashed knife used to cut a 
frosted gluten-containing cupcake 
and then a gluten-free cupcake. The 
knife was then washed in three dif-
ferent ways: rinsed in running water, 
washed with soap and water, or 
swabbed with a wet wipe. 

Cooking gluten-free pasta in shared water 
was the riskiest scenario. Gluten levels 
between 33.9 and 115.7 ppm were detected 
in gluten-free pasta that was cooked in the 
same water as gluten-containing pasta. 
However, rinsing the pasta under running 
tap water reduced the gluten content.

Toasting in a shared toaster carried a low 
risk of cross-contact. The samples with 
detectable gluten had levels ranging from 
only 5.1 ppm to 8.3 ppm. 

Cutting cupcakes with a knife used to cut 
gluten-containing cupcakes was associated 
with some gluten transfer—28 out of 30 
samples had detectable gluten. However, 
only 2 samples had over 20 ppm. All three 
knife-washing methods were effective at 
removing gluten content. 

https://www.gastrojournal.org/article/S0016-5085(19)41340-1/fulltext
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The Celiac Disease Center’s first public 
symposium drew more than 170 intensely 
interested patients, clinicians, and scientists 
for a day-long crash course on new 
treatments in the pipeline for celiac disease.

“New Frontiers in Therapies for Celiac 
Disease,” hosted jointly by Celiac Disease 
Center medical director Ritu Verma, MD, 
and research director Bana Jabri, MD, 
PhD, brought together a stellar group of 
physicians, prominent researchers, and drug 
developers from across the country and as 
far away as Norway.

The assembled brain power impressed even 
the presenters. “This is a very substantial 
conference. Very rarely can you hear from 
such a distinguished panel,” Francisco Leon, 
MD, PhD, chief scientific officer and co-
founder of Provention Bio, told the audience. 

Those present paid rapt attention as experts 
spoke on everything from diagnosis to 
immunotherapy to refractory celiac disease 
to celiac’s effects on women’s health. Brooke 
MacLean, who with her husband, Duncan, 
co-sponsored the symposium, was following 
the talks closely. 

“The celiac community is highly 
collaborative,” Jabri told the gathering 
at Ida Noyes Hall on the University of 
Chicago campus in November. “We are all 
working toward the same goal.”

That goal is finding new treatments and, 
ultimately, a cure. There has been an 
explosion of pharmaceutical firms pursuing 
such treatments, Leon said, with nearly 
20 companies involved compared with 
only three or four in 2010. “We are really 
approaching critical mass to develop a 
medicine for celiac,” he said.

six breakfast cereals, had more than the 
defined amount of gluten,” said Peter H. R. 
Green, MD, director of the Celiac Disease 
Center at Columbia University. He sparked 
rueful laughter when he showed a slide of 
a cookie labeled both “gluten-free” and 
“contains gluten.” 

Moreover, rigorous adherence to the diet 
is a problem itself. Patients can become so 
worried about avoiding gluten that they 
develop hypervigilance, which is linked to 
eating disorders.

“We need to think about quality of 
life when managing a patient,” said 
Norelle Rizkalla Reilly, MD, a pediatric 
gastroenterologist at Columbia University 
Medical Center, who spoke about the diet’s 
psychosocial strains. “Patients consider the 
burden of treatment higher than in any 
other disease except renal failure.”

Several clinicians said they are so concerned 
about patients’ anxiety levels that they 
are changing the way they talk with them 
about strict avoidance of gluten. “We have 
to question some of the things we’ve been 
talking about forever,” said Verma. 

“This shows the need for a new therapy,” 
said Oliver Nicklin, a Celiac Disease Center 
supporter in the audience. He is funding 
research by Jabri on the effects of vitamins 

New Frontiers in  
Therapies for Celiac 
Disease” Symposium

“

There has been an explosion of pharmaceutical firms 
pursuing a cure, with nearly 20 companies involved 
compared with only three or four in 2010.

She and two of her children have celiac 
disease, and “everything they’re talking 
about applies to one of us,” she said. “I’m 
taking notes.”

The symposium’s purpose was twofold—
to educate participants about the latest 
research and the wide array of therapeutic 
approaches under development, and to 
stimulate further advances by bringing 
researchers and pharmaceutical companies 
together to talk about their work. continued on page 5 >

The need is acute, speakers said, because 
the only treatment currently available, a 
gluten-free diet, has serious drawbacks. In 
addition to being difficult to follow—up 
to 47 percent of patients adhere poorly 
to it, reported Celiac Disease Center 
nutrition advisor Lori Rowell Welstead, 
RD—it is nutritionally deficient, and often 
unsuccessful. 

“A study found that 20 percent of so-
called gluten-free food, including five or 
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The Celiac Disease Center will hold the first meeting of a new 

educational, networking, and support group for pediatric 

patients and their families on Feb. 23 on the University of 

Chicago Medicine campus. The group, titled the Pediatric Family 

Network, will provide fun and interesting outreach activities 

throughout the Chicagoland area for children being treated at 

the Center and their families. 

The Pediatric Family Network will aim to help both patients and 

family members address the condition’s many challenges. You 

may already be familiar with the team members spearheading 

this initiative: Ritu Verma, MD; Macy Mears, RD; Meghan Landry, 

MPH; and Rita Malfeo-Klein, RN. If not, we look forward to 

meeting you! In addition, we plan on tapping into the talent of 

many others during future meetings. 

The group is the centerpiece of the new Pediatric Family 

Network initiative, which will bridge the gap between medical 

care and the emotional needs of patients, parents, siblings, and 

extended family members, says Dr. Verma, medical director 

of the Celiac Disease Center. Funded by a grant from the 

UChicago Medicine Comer Children’s Hospital Development 

Board, the program will encompass in-person meetings and the 

development of new, innovative educational materials. 

Family Network meetings will address issues like navigating 

holidays; transitioning to school, whether starting kindergarten 

or going off to college; siblings’ feelings of guilt or acting out 

for attention; and the added cost a gluten-free diet imposes on 

a family’s budget. In addition, we plan on partnering with our 

families when setting the agenda for future meetings. Our goal 

is to be flexible and provide a truly positive, fun, and supportive 

experience for everyone who participates. 

The Pediatric Family Network’s quarterly meetings will be 

open to Celiac Disease Center patients age 20 and under and 

their families. Details will be posted on the Center’s website, 

cureceliacdisease.org. 

A and D on immune activation in celiac 
disease, which Jabri told the symposium 
is “an important topic we are hoping to 
address with the mouse model and also 
with human studies.”

A number of drugs are in the pipeline. 
Scientists at the symposium described 
some under development, along with other 
promising avenues of research.

• Provention Bio is in the last stages of 
developing Teplizumab, an antibody 
that binds to T cells, which are part of 
the immune response the body mounts 
in diseases like diabetes and celiac, and 
either turns them off or makes them stop 
their attack, Leon told the audience. The 
company is also about to embark on a next-
phase clinical trial of a biological drug that 
inhibits interleukin 15, based on Jabri and 
her team’s work showing its importance. 

• Bioniz Therapeutics is planning a Phase 
1 clinical trial of its drug, BNZ-2, which 
inhibits IL-15 and IL-21, said staff scientist 
Kevin Kipp, PhD.

• Although ImmusanT’s Nexvax2 
peptide-based vaccine’s clinical trial was 
discontinued, its results suggest new ways 
of thinking about celiac disease and a 
possible new method of diagnosis. 

• A treatment could be based on a protein 
called TG2, which when deactivated 
has been shown to reduce gluten-caused 
damage, said Chaitan Khosla, PhD, 
professor in the School of Engineering 
and professor of chemistry at Stanford 
University—research that only became 
possible when Jabri and her team created 
the world’s first mouse model of celiac 
disease.

• Ludvig Sollid, MD, PhD, of the 
University of Oslo, suggested that 
treatment targets could arise from his 
theory of how celiac disease works—that 
the inflammatory response is sparked by 
crosstalk between T cells and B cells, which 
amplifies the response to gluten.

At the day’s end, Verma happily declared 
the symposium a success. “This is really the 
beginning of all of us working together,” 
she said. “I’m hoping that after today, it’s a 
collaboration of every person in the room.”

continued from page 4 >

INAUGURAL 
MEETING 
OF THE 
PEDIATRIC 
FAMILY 
NETWORK 
FEB. 23
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