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Best Practice Issue (state as a question, PICO):

Does incorporating gluten free eating strategies have a positive effect on the management of gastrointestinal (Gl)
symptoms for those individuals without celiac disease but have celiac-like G| symptoms?
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Purpose: (goals, scope, intended users, settings, and patient/client groups)

Goal: To provide consistent guidance and messaging around the nutritional management of possible non-celiac gluten
sensitivity in order to assist individuals self-manage their Gl symptoms.

Settings: All
Users: Registered Dietitians (RDs), Primary Care practitioners

Patients/clients: All

Definitions:

Celiac disease (CD): A medical condition in which ingestion of gluten causes damage to the absorptive surface of the
small intestine which causes malabsorption of nutrients. Diagnosis includes a blood screening test followed by a
definitive diagnosis that can only be made by biopsy of the small intestine (Canadian Celiac Assaciation, 2011).

Gluten: A structural protein found in wheat, rye and barley and foods processed with wheat (Canadian Celiac
Association, 2011).

Wheat allergy (WA): An allergic reaction to foods containing wheat (Health Canada, 2012).

Gluten-free diet (GFD): Elimination of all forms of gluten and foods that may be contaminated with gluten (e.qg.
contaminated oats (National Foundation for Celiac Awareness, 2014).

Human Leukocyte Antigen DQ2 & DQ8 (HLA-DQ2/HLA-DQ8): Two gene molecules present in 95% of individuals with
CD (Sapone et al., 2012).

Non-celiac gluten sensitivity (NCGS): A condition being referred to when individuals report sensitivity to gluten and
share symptoms similar to those seen in CD, but yet lack the same elevation in antibodies, increased mucosal
permeability and intestinal/mucosal damage as seen in CD (Sapone et al., 2011).

Irritable bowel syndrome (IBS): Condition which affects the large intestine and produces gastrointestinal (Gl)
symptoms such as cramping, abdominal pain, gas, bloating, diarrhea and constipation (Mayo Clinic, 2011).

Extra-intestinal symptoms: Symptoms outside of the intestinal tract including “foggy mind”, headache, fatigue, joint
and muscle pain, leg/arm numbness, eczema, rash, depression/anxiety and anemia (Caio et al., 2014).
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FODMAPs: Acronym for fermentable, oligo-, di-, and monosaccharides and polyols. FODMAPs are poorly absorbed,
short chain carbohydrates that are rapidly fermented by bacteria in the large intestine causing an increase in water and
gas production, Gl tract distension and motility changes. For some individuals, ingestion of foods higher in FODMAPs
may result in IBS-like symptoms (Gibson & Shepherd, 2010).

Recommendations:
There is currently insufficient evidence to clearly diagnose or direct the management for those who experience CD-like
Gl symptoms. However, based on the evidence summary below, the following recommendations are made:

1. Individuals who are experiencing Gl symptoms in response to ingestion of foods containing wheat, rye, and barley
should NOT avoid gluten. They should be tested for CD and WA while on a gluten containing diet for at least 4-6 weeks.
For those who have already removed gluten from their diet, re-introducing gluten before the test is advisable and
imperative for accuracy in ruling out CD and WA.

2. If tests for both CD and WA are negative, trial of gluten elimination from the diet (the GFD diet) is warranted with
continued monitoring of Gl symptoms. Nutritional adequacy of the GFD needs to be considered or evaluated.

3. If Gl symptoms improve and are under good control, introduction of gluten into the diet through a gluten challenge
should be initiated with monitoring of symptoms. A gluten challenge should be designed and monitored by a trained
health care provider. If symptoms return, NCGS can be suggested but no definite diagnosis can be made. Since it is
unclear at this time if those with NCGS must strictly avoid gluten for life like those with CD, it is reasonable to
recommend gluten-free eating. GFD counselling and education by a trained professional is necessary to ensure
nutritional adequacy of the diet. Gluten threshold should be evaluated on an individual basis. Re-challenging with gluten
after 1-2 years of following a GFD should be considered.

4, If Gl symptoms are not improved on the trial of gluten elimination, individuals should re-introduce gluten and explore
other diagnosis (e.g. IBS).

Evidence Review: (Please list type and grade of evidence reviewed)

1) Emergence of celiac disease and wheat allergy

According to the Canadian Celiac Association, CD was first described in the second century and is now highly prevalent
in Canada with an estimated 1 in 133 Canadians living with the disease (Canadian Celiac Association, 2011). Similar
diagnostic rates of CD have been shown in individuals worldwide (Leonard & Vasagar, 2014). CD is characterized by
symptoms such as diarrhea, weight loss, anemia, irritability, bloating and cramping, and in some cases, dermatitis
herpetiformis (severe skin rash) (Canadian Celiac Association, 2011). Celiac disease may be diagnosed at any age and
some individuals may present with no symptoms (National Foundation for Celiac Awareness, 2014).

Although both CD and WA are immune system mediated, these are two different conditions. An allergy to wheat
produces an abnormal immune reaction to proteins found in wheat with acute symptoms common in other allergic
reactions. With CD, gluten causes damage to the lining of the small intestine which is not seen in WA (Health Canada,
2012).

2) Non-celiac gluten sensitivity

Since the 1980s, individuals who do not have CD or WA have been reporting Gl symptoms similar to those seen in CD
when consuming foods containing gluten. Improvement or elimination of those symptoms is reported while following a
GFD (Cooper et al., 1980). Studies have shown that it may be possible to have sensitivity to gluten and not have CD
(Case, 2010). This condition is being referred to as NCGS and is thought to affect 6% of the American population
compared to 1% for CD (National Foundation for Celiac Awareness, 2014). Recently, the term NCGS is expanding and
is being used to help define CD-like extra-intestinal symptoms such as headache, “brain fog,” tingling and/or numbness
in hands and feet, fatigue, and musculoskeletal pain in those people without CD. However, other symptoms such as
rash and more severe neurologic and psychiatric conditions including schizophrenia and cerebellar ataxia have also
been reported to be associated with NCGS (Lundin & Alaedini, 2012).

The pathophysiology of NCGS is not yet understood but early research suggests this condition does not cause long-
standing adverse complications (National Foundation for Celiac Awareness, 2014; Lundin & Alaedini, 2012). Currently,
no research has been done to evaluate risk factors or prevention of NCGS (Leonard & Vasagar, 2014). It is suggested
that NCGS is an innate immune response and not an adaptive immune response (i.e. autoimmune reaction) as seen
with CD or allergic reactions (National Foundation for Celiac Awareness, 2014). One mechanism proposes differences in
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gut permeability and intestinal mucosal response to gluten when comparing CD and gluten sensitivity, the latter not
being associated with intestinal damage or an autoimmune response (Sapone et al., 2011). Increased intestinal
permeability seen in NCGS is often referred to as the “leaky gut syndrome” (Catassi et al., 2015).

NCGS has become widely prevalent and is being accepted as a “true” condition. However, emerging research is
disputing if this condition even exists (Biesiekierski et al., 2013). Recent studies are suggesting that there may be other
components of wheat, other than gluten, that may be responsible for the symptoms seen in NCGS (Catassi et al., 2013).
Biesiekierski et al. (2013) conducted a follow-up study where NCGS and IBS subjects were placed on a GFD low in
FODMAPs. For all participants, reduction of FODMAPSs in their diets improved Gl symptoms and no specific or dose-
dependent effects of gluten were found. A large nocebo response was shown ( i.e.) participants expected to experience
symptoms regardless of which diet they were on and consequently did experience symptoms. Therefore, the authors
suggest that FODMAPs can cause Gl symptoms similar to those experienced in individuals with self-reported NCGS and
IBS. (Biesiekierski et al., 2013). The low FODMAPSs diet is emerging as a highly accepted method of treatment for IBS
(Gibson & Shepherd, 2010).

3) Diagnosis

Unlike CD which can be definitively diagnosed by blood test and intestinal biopsy, there is no indicative test to diagnose
someone with NCGS and there are no known specific serologic markers. Sapone and colleagues (2012) reported that
95% of individuals with CD carry the gene encoding HLA-DQ2 or HLA-DQ8 molecules. Consequently, negative results
for both these gene encodings can exclude a diagnosis of CD in 95% of cases. In individuals thought to have NCGS,
half of them may carry the same DQ2 or DQ8 genotype, compared to one third for the general population (Sapone,
2012). Very recently, some nutrigenomic companies started offering genetic testing for NCGS. However, genetic
profiling is still in its early days, and experts disagree on whether the current level of knowledge is sufficient for
recommending dietary changes (Practice-based Evidence in Nutrition, 2007). Other methods of testing include saliva,
blood or stool samples but these have not been validated and cannot be used to diagnose an individual with NCGS
(National Foundation for Celiac Awareness, 2014). Therefore, NCGS is not a condition that is diagnosed; rather, it can
only be suggested by process of exclusion and challenge.

The first step upon suspicion of NCGS is to eliminate the likelihood of CD and WA. This can be done by serologic
testing, including testing for IgA and |gG antibodies for CD, and IgE antibodies to wheat proteins for WA (Lundin &
Alaedini, 2012). Itis important that individuals not start a GFD before serologic testing has been completed to avoid
false negative results and further complicate the diagnostic process (National Foundation for Celiac Awareness, 2014).
For those who have already removed gluten from their diet, re-introducing gluten before the test is advisable. Research
is limited on how long it takes for antibodies to develop once gluten is added back to the diet. There is no consensus on
length of time needed to be on a gluten containing diet prior to serologic testing. Patient or client tolerance to gluten is
often taken into consideration. The Canadian Celiac Association recommends the equivalent of 4 slices of bread/day for
at least 12 weeks prior to the small intestine biopsy but has no recommendations for the amount of gluten that should be
consumed prior to serologic testing.

If both CD and WA have been excluded, a gluten-free elimination diet is recommended (National Foundation for Celiac
Awareness, 2014) and should be supervised and monitored by a trained health care provider. If there is improvement of
Gl symptoms following a GFD, NCGS can be suspected (Lundin & Alaedini, 2012). Upon improvement of symptoms, a
gluten challenge needs to be conducted in order to confirm specific sensitivity to gluten. Currently there is a lack of well-
designed studies or consensus as to the length of time an individual should remain on a GFD before re-challenging with
gluten. Some studies suggest anywhere from two to four weeks (Carroccio et al. 2012; Catassi et al. 2013; Biesiekierski
et al., 2013), other studies suggest between two to twenty-one months (Volta et al., 2012; Brottveit et al., 2012;
Campanella,et al., 2008).

Studies also varied greatly in their design and approach to the gluten challenge. Brottveit et al. (2012) compared the
response following a gluten challenge between NCGS and CD patients after consuming a 4 slice white bread gluten re-
challenge for three days. Biesiekieski et al. (2011) re-challenged with two slices of bread and one muffin for six weeks,
while Carroccio et al. (2012) utilized capsules containing wheat for two-weeks. Since some challenges may not be
blinded, a placebo effect could be possible (Lundin & Alaedini, 2012). Severity of symptoms may dictate length of the
challenge and should be discussed with client and practitioner.

Please see Appendix A for a proposed algorithm for suspected NCGS, adapted from Nijeboer et al. (2013).
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4) Evaluation and Treatment

NCGS is currently a subjective condition based on individual symptom management, and there is no clear consensus on
how to evaluate Gl symptoms after a gluten challenge (Lundin & Alaedini, 2012). It is also not clear if this is a chronic
condition or whether some may outgrow it over time (Canadian Celiac Association, 2011). Re-challenging with gluten
after 1-2 years of being on a gluten-free diet has been suggested (Volta & De Giorgio, 2012).

Dietitians of Canada and Practice-based Evidenced in Nutrition (PEN) were accessed for this evidence review and
revealed no nutrition practice guidelines for NCGS. According to leading international nutrition expert on CD and the
GFD, Registered Dietitian and member of the Professional Advisory Board of the Canadian Celiac Association, Shelly
Case, NCGS does not lead to nutritional deficiencies or the development of other complications (Case, 2010). Data on
long term complications of NCGS and individual degrees of gluten sensitivity or threshold is still very limited and
emerging. Further studies are required to expand the research related to causes, gluten threshold, diagnosis, treatment
and intervention guidelines for the management of NCGS (Sapone et al., 2012). More research is also needed to
confirm whether or not NCGS is a “true” condition (Biesiekierski et al., 2013).

In view of the insufficient evidence to clearly diagnose or direct the management of possible NCGS, it is reasonable to
present the above information to clients so they can make informed decisions about appropriate testing and food trials.
The GFD is the only known treatment for NCGS at this time. One study has found that less than half of adult women
following a GFD were consuming adequate amounts of fibre, iron and calcium (Thompson et al., 2005). Therefore, GFD
counselling and education by a trained professional is necessary to ensure nutritional adequacy of the diet. If Gl
symptoms are improved and controlled, then a GFD should be supported. If Gl symptoms have not improved on a GFD,
individuals should re-introduce gluten and explore other food sensitivities such as FODMAPSs.

References:

Arroccio, A., Mansueto, P., lacono, G., Soresi, M., D'Alcamo, A., Cavataio, F., Rini, G.B. (2012). Non-celiac wheat
sensitivity diagnosed by double-blind placebo-controlled challenge: Exploring a new clinical entity. The American
Journal of Gastroenterolgy, 107(12), 1898-1906. doi:10.1038/ajg.2012.236.

Biesiekierski, J.R., Peters, S.L., Newnham, E.D., Rosella, O., Muir, J.G., & Gibson, P.R. (2013). No effects of gluten in
patients with self-reported non-celiac gluten sensitivity after dietary reduction of fermentable, poorly absorbed,
short-chain carbohydrates. Gastroenterology, 145(2), June 26, 2013-320-328.e3. doi:10.1053/j.gastro.2013.04.051.

Brottveit, M., Vandvik, P.O., Wojniusz, S., Lovik, A., Lundin, K.E.A., & Boye, B. (2012). Absence of somatization in non-
coeliac gluten sensitivity. Scandinavian Journal of Gastroenterology, 47, 770-777.
doi:10.3109/00365521.2012.679685.

Caio, G, Volta, U., Tavoli, F., & De Giorgio, R. (2014). Effects of gluten free diet on immune response to gliadin in
patients with non-celiac gluten sensitivity. BMC Gastroenterology, 14(26).

Campanella, J., Giagi, F., Bianchi, P.l., Zanellati, G., Marchese, A., & Corazza, G.R. (2008). Clinical response to gluten
withdrawal is not an indicator of coeliac disease. Scandinavian Journal of Gastroenterology, 43(11), 1311-1314.
doi:10.1080/00365520802200036.

Canadian Celiac Association. (2011). Retrieved 12/17, 2015, from http://www.celiac.ca/.

Case, S. (2010). Gluten free diet, a comprehensive resource guide (8th ed.). Regina, Saskatchewan: Case Nutrition
Consulting Inc.

Catassi, C., Bai, J.C,, Bonaz, B., Bourma, G., Calabro, A., Carroccio, A., Fasano, A. (2013). Non-celiac gluten
sensitivity: The new frontier of gluten related disorders. Nutrients, 5, November 26, 2013-3839-3853.
doi:10.3390/nu5103839.

Cooper, B.T., Holmes, G.K., Ferguson, R., Thompson, R.A., Allan, R.N., & Cooke, W.T. (1980). Gluten-sensitive
diarrhea without evidence of celiac disease. Gastroenterology, 79(5 Pt 1), 801-806.

De Magistris, L., Familiari, V., Pascotto, A., Sapone, A., Frollo, A, larding, P., Carteni, M., de Rosa, M., Francavilla, R.,
Riegler, G., Militerni, R., & Bravassio, C. (2010). Alterations of the intestinal barrier in patients with autism spectrum
disorders and in their first-degree relatives. Journal of Pediatric Gastroenterology and Nutrition, 51 (4), 418-424.

May 4,20168:40 AM

Page 4 of 7




doi: 10.1097/MPG.0b013e3181dcc4ab.

Gibson, P.R., & Shepherd, S.J. (2010). Evidence-based dietary management of functional gastrointestinal symptoms:
The FODMAP approach. Journal of Gastroenterology and Hepatology, 25, 01/30/2014-252-256.
doi:10.1111/.1440-1746.2009.06149.x.

Health Canada. (2012). Wheat - one of the ten priority food allergens. Retrieved 11/06, 2013, from http://www.hc-
sc.gc.calfn-an/pubs/securit/2012-allergen_wheat-ble/index-eng.php.

Leonard, M.M., & Vasagar, B. (2014). US perspective on gluten-related diseases. Clinical and Experimental
Gastroenterology, 7, 25-37. doi.org/10.2147/CEG.S54567.

Lundin, K.E.A., & Alaedini, A. (2012). Non-celiac gluten sensitivity. Gastrointestinal Endoscopy Clinics of North America,
22, July 9, 2013-723-734. doi:10.1016/].giec.2012.07.006.

Mayo Clinic. (2011). Irritable bowel syndrome. Retrieved 10/29, 2013, from http://www.mayoclinic.org/diseases-
conditions/irritable-bowel-syndrome/basics/definition/CON-20024578.

National Foundation for Celiac Awareness. (2014). Non celiac gluten sensitivity. Retrieved 06/26, 2013, from
http://www.celiaccentral.org/non-celiac-gluten-sensitivity/introduction-and-definitions/.

Nijeboer, P., Bontkes, H.J., Mulder, C.J., & Bouma, G. (2013). Non-celiac gluten sensitivity. |s it in the gluten or the
grain? Journal of Gastrointestinal and Liver Diseases, 22(4), 435-440.

PEN: Practice-based Evidence in Nutrition. (2007). Nutrigenomics background. Retrieved 05/22, 2014, from
http://www.pennutrition.com/KnowledgePathway.aspx?kpid=4541&trid=5472&trcatid=38.

Sapone, A, Lammers, K.M., Casolaro, V., Cammarota, M., Giuliano, M.T., De Rosa, M., Fasano, A. (2011). Divergence
of gut permeability and mucosal immune gene expression in two gluten-associated conditions: Celiac disease and
gluten sensitivity. BioMed Central Medicine, 9(23), November 27, 2013. doi:10.1186/1741-7015-9-23.

Sapone, A., Bai, J.C,, Ciacci, C., Dolinsek, J., Green, P.H.R., Hadjivassiliou, M., Fasano, A. (2012). Spectrum of gluten-
related disorders: Consensus on new nomenclature and classification. BioMed Central Medicine, 10(13), June 27,
2013-1-12. doi:10.1186/1741-7015-10-13.

Thompson, T., Dennis, M., Higgins, L.A., Lee, A.R., & Sharrett, M.K. (2005). Gluten-free diet survey: are Americans with
coeliac disease consuming recommended amounts of fibre, iron, calcium and grain foods? Journal of Human
Nutrition and Dietetics, 18, 163-169.

Volta, U., Tovoli, F., Cicola, R., Parisi, C., Fabbri, A., Piscaglia, M., Caio, G. (2012). Serological tests in gluten sensitivity
(nonceliac gluten intolerance). Journal of Clinical Gastroenterology, 46(8), 680-685.
doi:10.1097/MCG.0b013e3182372541.

Volta, U., & De Giorgio, R. (2012). New understanding of gluten sensitivity. Nature Reviews. Gastroenterology &
Hepatology, 9, 295-299. doi:10.1038/nrgastro.2012.15.

Practice Implications:

Communicate recommendations to other health care professionals.

Recommendation for implementation:

These recommendations are being reviewed by:

Name and Credentials Date Review Complete

Dr. Donald Duerksen, Medical Director WRHA NFS January 2015
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Appendix A

Proposed algorithm for suspected NCGS adapted from Nijeboer et al. (2013)
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