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Unlike cancer syndromes, where the risk 
of developing disease may be over 80%, 
celiac genetics are completely different. 
If you carry the requisite genes for celiac 
disease called HLA-DQ2 and -DQ8, you 
are not destined to develop the condition. 
In fact, while 30% of the population carries 
these genes, only about 5% of these at 
risk individuals will develop celiac disease.

Celiac disease genetics are complex, but 
the key point to understand is that having 
the right genes is necessary but not suf-
ficient to cause the disease. This means 
that the genetics are only one part of 
the disease process and other “hits” are 
needed for disease to occur. While we 
don’t exactly know what these other fac-
tors are, they likely include gastrointestinal 
infections (“bad” bacteria or viruses), al-
terations in the gut microbiome (the “good” 
bacteria), age when gluten was introduced 
as an infant, length of time of breast-feed-
ing, and other genetic and environmental 
factors.

So what exactly are HLA-DQ2 and –DQ8? 
HLA stands for human leukocyte antigen, 
a group of genes that are important for 
the immune system. In particular, they are 
genes (the “code”) that encode proteins 
(the “building blocks”) that are responsible 
for presenting antigens (foreign substanc-
es to the body) to the immune system. Of 
the different classes of HLA, the DQ class 
(of which there are seven) is relevant for 
celiac disease. The particular genes that 
increase risk for celiac disease are DQ2 
and DQ8. The DQ2 and DQ8 proteins 

What’s the Role of Genetic Testing in Celiac Disease

have particular affinity for binding gluten 
particles that have been altered in the in-
testine to have negative charges. You can 
think of this attraction like a magnet with 
positive and negative charges. HLA-bound 
gluten is presented to the immune system 
and sets off a gluten-specific immune re-
action leading to intestinal damage. Again, 
a specific HLA molecule is needed for ce-
liac disease to develop, but without other 
risk factors, an abnormal immune reaction 
does not occur even in those with HLA-
DQ2 or –DQ8. Hence, HLA-DQ2 or –DQ8 
is necessary but not sufficient for celiac 
disease development.

How HLA-DQ2 and –DQ8 are inherited is 
complicated (details in Figure 1). The key 
point is that your risk of developing celiac 
disease is related to how many DQ2 and/
or DQ8 genes you have. For example, if 
your body only makes HLA-DQ2 (meaning 
you have only DQ2 and no other DQ mol-
ecules), you are called a homozygote and 
your risk is highest of all genetic profiles. 
The most common profile is to have DQ2 
plus a different DQ (DQ 4, 5, 6, 7 or 9) 
(called heterozygote).  A smaller number 
of individuals in the US have DQ8, while 
even fewer have both DQ2 and DQ8, a 
profile that  also carries higher risk of 
disease development. There is worldwide 
distribution of HLA-DQ2 and DQ8: HLA-
DQ2 is common in Europe, while HLA-
DQ8 has the highest frequency in Central 
and Southern America. 

Genetic testing for HLA-DQ2 and –DQ8 is 
clinically available. This can be done with 
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When people hear the words “genetic testing,” people tend to think of high risk syndromes 
like breast or ovarian cancers, or Huntington’s disease. 

By Sonia S. Kupfer, MD

a blood test or with a mouth swab (which 
is especially useful for kids or adults who 
don’t like needles). Most laboratories now 
do what is called allelic typing where the 
readout will include information about two 
chains that make up the HLA-DQ mol-
ecule (α and β chains). The report should 
interpret this result and tell you which 
HLA-DQ molecules were detected. They 
might also describe whether the individu-
als are heterozygotes or homozygotes 
(meaning one or two copies of the HLA 
molecule) and possibly into which risk cat-
egory the individual falls. 

HLA Genetic Testing as a Useful Tool
How should health professionals use HLA 
genetic testing for celiac disease? There 
are a number of circumstances in which 
genetic testing is useful in the work-up of 
the disease (Table 1). First, genetic testing 
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can determine whether someone is at risk 
of celiac disease when they have already 
started a gluten-free diet without other 
testing. In contrast to serology testing, it is 
not necessary to be on gluten to have ge-
netic testing. If HLA-DQ2 and/or –DQ8 are 
not present, an individual does not and will 
never develop celiac disease. I counsel 
these individuals that they can continue on 
a healthy gluten-free diet if their symptoms 
have improved. If HLA-DQ2 and/or –DQ8 
are present, this does not diagnose celiac 
disease. Rather the individual would need 
to undertake a gluten challenge followed 
by additional testing to confirm a diagno-
sis. Another circumstance in which genetic 
testing is helpful is when other testing 
is ambiguous. Genetic testing can help 
support the diagnosis of celiac disease in 
these cases. Genetic testing can also be 
utilized to determine if individuals in higher 
risk groups (such as family members, type 

I diabetics, autoimmune thyroiditis, etc.) 
should be screened for celiac disease. For 
example, a child of a mother with celiac 
disease could get genetic testing and if the 
child does not carry HLA-DQ2 or –DQ8, 
future antibody screening is not indicated. 
Genetic testing has been incorporated into 
recent professional society guidelines, es-
pecially for children. However, individuals 
with a secure diagnosis of celiac disease 
(positive serology and biopsy tests) do not 
benefit from having genetic testing.

Common questions regarding genetic test-
ing for celiac disease include “how much 
does genetic testing cost?” or “will my in-
surance cover this testing?” Unfortunately, 
it is difficult to answer these questions 
because every laboratory and insurance 
company is different. I recommend that 
patients contact their insurance company 
before testing is done to determine cost 

Figure 1: HLA-DQ2 and –DQ8 genetic profiles. 
(A) HLA-DQ2 genotypes are composed of 
specific α and β chains shown in the red and 
orange boxes respectively.  DQ2 homozygotes 
carry only DQ2 molecules and are at highest 
risk of celiac, while DQ heterozygotes carry 
DQ2 and another DQ molecule. A small num-
ber of individuals carry only an α chain or β 
chain (called half heterodimer). These individu-
als are at lowest risk of developing disease. 
(B) HLA-DQ8 genotypes also have particular 
α and β chains. Here too it is possible to have 
only DQ8 (homozygotes), DQ8 plus another 
DQ (heterozygotes) or DQ2 and DQ8. This 
latter group also has a higher risk of disease 
development. Shown below the profiles are the 
protein names (e.g., DQ2.5/2.5) - an alternate 
way to name them.

and coverage. Another question that has 
been raised is “will I be discriminated 
against if I carry genetic susceptibility for 
celiac disease?” There are specific federal 
and state laws in place protecting against 
genetic discrimination. I am not aware of 
a case in which an individual was denied 
coverage because of celiac genetic test 
results. In fact, as I’ve described here, 
most individuals with HLA-DQ2 or –DQ8 
do not develop celiac disease, so there 
would be little ground for denying insur-
ance coverage. 

In summary, genetic testing plays an im-
portant role in the evaluation of celiac dis-
ease and should not be approached with 
concern. However, it is important that test-
ing is used appropriately and is interpreted 
correctly. Remember: celiac genetics are 
necessary but not sufficient for disease to 
develop.

FIGURE 1A

Patients on a gluten-free diet without previous testing prior to gluten challenge

Borderline or ambiguous serology and/or biopsy

Non-responsive celiac disease patients

At-risk groups: type I diabetics, autoimmune thyroiditis, unexplained abnormal liver 
function, young-onset osteoporosis among others

Family members of individuals with confirmed celiac disease

TABLE 1: CLINICAL SCENARIOS IN WHICH CELIAC DISEASE GENETIC 
TESTING MIGHT BE CONSIDERED

FIGURE 1B

>> continued from page 1
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Introducing Friends 
of The University of 
Chicago Celiac Disease 
Center
The Friends of The University of Chicago 
Celiac Disease Center is a new group that 
encompasses anyone who holds a fund-
raiser to raise awareness of our work and 
contribute $2,500 or more to it. We will help 
publicize the fundraiser if the organizers 
so desire, and acknowledge them with a 
certificate of appreciation. To help promote 
and support this initiative, The Center’s Ad-
visory Board has been reorganized into the 
Founding Board of The Friends of The Uni-
versity of Chicago Celiac Disease Center. 

Our Friends are creative! Fundraisers held 
on our behalf include: Scavenger hunts, 
bracelet sales, garage sales, glove sales, 
club parties, soccer tournaments, road 
races, jeans days, cocktail parties, skating 
events and so many more. We invite you, 
wherever you live, to become a Friend of 
the Celiac Center. 

With a network of Friends across the 
country and around the world we can raise 
awareness and diagnosis rates in com-
munities we might otherwise not be able to 
reach. We appreciate your help to support 
our work through your local community ef-
forts. 

Special Thanks to Two  
Wonderful Restaurants
Over a frigid January weekend, Wildfire Restaurant in Lincolnshire, IL, held a 
delicious and cozy gluten-free brunch to benefit The University of Chicago Celiac 
Disease Center. Attendees enjoyed gourmet food including gluten-free cinnamon 
rolls and so much more. We thank Wildfire for its dedication to delicious gluten-
free dining, and to our Center. Be sure to visit Wildfire’s five restaurants in and 
around Chicago, as well as in Minneapolis and Northern Virginia for a wonderful 
and safe gluten-free meal anytime.

Reel Club in Oak Brook, IL also held a fundraising dinner for the University of 
Chicago Celiac Disease Center, on March 12. Executive Chef Chris Evangelides 
created three delicious courses, topped off with a chocolate soufflé. We look for-
ward to many future collaborations with both Wildfire and Reel Club.

Spring  
Flours:  
Don’t Miss It
Spring Flours 2014 is coming up on May 
16! Don’t miss this unique event, with 25+ 
of Chicago’s finest restaurants offering 
tastings of their very best gluten-free menu 
selections. You’ll also enjoy a great live 
auction, featuring travel packages to Eu-
rope, New York, California and even down-
town Chicago. We are also introducing a 
completely new feature, the Grub Grab, 
at which you can purchase gift cards for a 
huge variety of restaurants and support the 
Celiac Center at the same time. Tickets go 
on sale April 1.

We especially wish to thank our sponsors 
below. 

JILL, PAUL AND NICOLAS MEISTER

Founding Board :  
Friends of the University of Chicago  
Celiac Disease Center

Lisa Aiken

Carlyn Berghoff

Susan Blumenfeld

Jennifer Bruns

Jeff Burnham

Jodi Cole

Aimee Eiguren

Lara Field

Carrie Fohrman

Debbie Gordon

Stuart Gordon

Bo Herbst

Kim Koeller

Scott Mandell

Marilyn Meyers

Andrea Moroney

Danielle Mund

Judy Petrungaro

Hilda Piell

Gail Pierce 

Rachel O’Konis Ruttenberg

Bonnie Sclamberg

Lindsay Siens

Mary Margaret Skelly

Nicole St. Pierre

Sueson Vess

Peggy Wagener

Wendy Weil

Pamela White

HILDA AND JEFF PIELL
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Care Package Program 
While 2013 was our biggest year ever in The 
University of Chicago Celiac Disease Center’s 
unique Gluten-Free Care Package Program, 
January 2014 was our biggest month ever! We 
are thrilled to be offering so many Gluten-Free 
Care Packages to newly diagnosed patients 
all over the country, and to active military 
personnel serving abroad. We thank all of our 
Care Package Sponsors, without which this 
program would not exist. Our partners offer the 
best in gluten-free products and we thank them 
for their dedication to serving the gluten-free 
community.  
Bakery on Main Betty Crocker

Bisquick Bob’s Red Mill

Breads from Anna Cabot Creamery

Cookies by Design Crunchmaster

Delight Gluten Free Dr. Lucy’s, LLC

Dr. Schär Enjoy Life Foods

ginnybakes  Glutino

Jones Dairy Farm King Arthur Flour

Lära Bar Namaste Foods LLC

Pamela’s Progresso

Rice Chex San-J International, Inc

Sevierly Good Udi’s Gluten Free

Venice Bakery Zema’s Madhouse Foods

8th Annual Celiac 
Skate a Roaring 
Success!
Sochi has nothing on Highland Park, IL, 
which hosted the 8th Annual Celiac Skate 
event on February 23, 2014. Celiac Skate 
brought together hundreds of people in 
support of The University of Chicago Ce-
liac Disease Center, to raise awareness 
and funds for our research. Nine families 
have worked together tirelessly for so 
many years now to make this event the 
incredible success it is. Monster Entertain-
ment DJ provided the music, and so many 
businesses and individuals donated food 
and items for the silent auction. We thank 
everyone involved for their support, espe-
cially the nine organizing families that give 
so much to help our cause.
To see more photos and learn more about 
this wonderful event, please visit 
www.facebook.com/pages/Celiac-Skate.

Preceptorship Application Period is Open!
Every year, we receive multiple inquiries about our unique Preceptorship Program, to 
educate medical professionals on celiac disease. After a one year hiatus due to the 
International Celiac Disease Symposium 2013, the Annual Preceptorship Program 
is back, and applications are now being accepted. If you are a medical professional 
(physician of any specialty, registered dietitian, nurse practitioner or pharmacist) who 
wants to learn more about celiac disease, please consider applying at http://www.
cureceliacdisease.org/medical-professionals/preceptorship. The program will take place 
at The University of Chicago Medicine on December 4 and 5, 2014. The program, two 
days of lectures, clinic visits, lab tours and more, is unique in its scope. 
The specific objectives of the course are:

LEARNING OBJECTIVES

1.     Suspect the possibility of celiac disease in a much larger sample of patients.

2.     Appropriately screen for celiac disease using the correct antibody tests.

3.      Understand the steps involved in making an accurate diagnosis including proper 
interpretation of antibody screening, endoscopy with biopsy, and appropriate use of 
genetic testing.

4.      Understand which conditions put individuals at increased risk for developing celiac 
disease and when to screen at-risk individuals.

5.      Understand gluten sensitivity, including how to test for the condition as well as how 
to treat it.

6.      Have a well-rounded understanding of the most recent celiac disease research and 
its prospects.

The Preceptorship Program provides CME credit for physicians (please see link 
above for more information), as well as a certificate of attendance for other medical 
professionals. Applicants will be notified of their acceptance in early November.

http://www.bakeryonmain.com/
http://www.bettycrocker.com/products/GlutenFree
http://www.bettycrocker.com/products/bisquick
http://www.bobsredmill.com/
http://breadsfromanna.com/
http://www.cabotcheese.coop/
http://www.cookiesbydesign.com/
http://www.crunchmaster.com/home.aspx
http://www.delightglutenfree.com/
http://www.drlucys.com/
http://www.schar.com/?item=%2fus%2f&user=extranet%5cAnonymous&site=schaer_us
http://www.enjoylifefoods.com/#page=page-1
http://www.ginnybakes.com/
http://www.glutino.com/
http://www.jonesdairyfarm.com/
http://www.kingarthurflour.com/
http://www.larabar.com/
http://www.namastefoods.com/
http://www.pamelasproducts.com/
http://progresso.com/
http://www.chex.com/
http://www.san-j.com/
http://www.sevierlygoodgf.com/
http://udisglutenfree.com/
http://www.venicebakery.com/
http://zemasfoods.com/
http://www.cureceliacdisease.org/medical-professionals/preceptorship
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Calendar of Upcoming Events
Ma rc h 14, 2014: Gluten-Free & Celiac Awareness Night with the Miami Heat! 
American Airlines Arena, Miami, FL. For more information, please see: http://www.
glutenfreecalendar.com/ai1ec_event/gluten-free-celiac-awareness-night-miami-
heat/?instance_id=15174

Ma rc h 19 -21 , 2014: Dr. Kupfer addresses the conference on “Development of Therapies 
for Celiac Disease,” in New York. www.celiacdiseasecenter.org.

Apri l 2 , 2014: Dr. Guandalini gives a Grand Rounds presentation on celiac disease at 
State University of New York at Stony Brook, for physicians.

May, 2014: During the month of May, Mariposa Bakery will donate a share of proceeds 
from all designated sweet or savory gluten-free baked good purchased to The University 
of Chicago Celiac Disease Center. For more information, please see  
http://www.mariposabaking.com/.

May 4 - 6, 2014: Dr. Guandalini and other Celiac Center and University of Chicago 
Medicine celiac experts lecture at Digestive Diseases Week in Chicago. For more 
information, visit www.ddw.org.

May 16, 2014: Spring Flours—Don’t miss it! For more information, or to buy tickets, 
please visit www.regonline.com/springflours2014

Aug ust 9, 2014: Dr. Guandalini to speak at the Gluten-Free and Allergen Free Wellness 
in Raleigh, NC.  For more information, visit: http://gfvendorinfo.blogspot.com/. 

Aug ust 23, 2014 : Dr. Guandalini addresses the Gluten Free Food Allergy Fest on 
Gluten-related disorders in Indianapolis. http://www.glutenfreefoodallergyfest.com/
locations/indianapolis/

October 2 5, 2014: Free Annual Blood Screening & Expert Panel at The University 
of Chicago Celiac Disease Center. Check our website in the coming months for more 
information about how to register.

N ovem ber 1 , 2014: Dr. Guandalini will give a seminar on Saturday, November 1st at 
Moraine Valley Community College.

Stefano Guandalini, M.D. 
Founder & Medical Director The University  
of Chicago Celiac Disease Center,  
Section Chief  The University of Chicago Comer 
Children’s Hospital, Pediatric Gastroenterology, 
Hepatology and Nutrition 
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Bana Jabri, MD, PhD

Sonia Kupfer, MD

Lori Rowell, MS, RD, LDN

Carol Semrad, MD

Elizabeth Wall, MS, RD, LDN

STAFF MEMBERS
Stefano Guandalini, MD,  
Founder & Medical Director

Carol M. Shilson, Executive Director

Ronit Rose, Program Director

Diane McKiernan, Study Coordinator

Lauren DeLong, Office Assistant
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5841 S. Maryland Avenue MC 4069
Chicago IL 60637
773-702-7593
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Research Special welcome to Diane McKiernan, 
our new study research coordinator. Diane comes to us from 
Boston. She is a graduate of Simmons Colege in Boston, 
where she majored in environmental chemistry and minored in 
sustainability, and was a varsity athlete as well. Diane has also 
worked for Takeda Pharmaceuticals and Beth Israel Deaconess 
Medical Center in Boston. We welcome Diane to our team with 
great enthusiasm, and look forward to her taking charge of 
ongoing and future research studies. 

Our Answer Bank at www.cureceliacdisease.org page is a wealth of information about 
celiac disease. Please friend us on Facebook and join us on Twitter as well:  
http://facebook.com/cureceliac and http://twitter.com/cureceliac.

http://www.glutenfreecalendar.com/ai1ec_event/gluten-free-celiac-awareness-night-miamiheat/?instance_id=15174



