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Introduction
Celiac disease (CD)10 is widely defined as an autoimmune
disease triggered by the consumption of dietary gluten in ge-
netically predisposed individuals. It is now well documented
that a strict gluten-free diet (GFD) for life is the only method
currently available to treat and prevent CD complications
(1). Present evidence strongly suggests that a GFD protects
patients with CD from complications of untreated disease,
including malignant lymphoma. In addition, other extrain-
testinal symptoms and complications may occur (2). The
current European Commission (EC) regulation 41/2009
states that the removal of gluten from gluten-containing
grains presents difficulties and economic constraints so
that the manufacture of totally gluten-free food is difficult
(3). Moreover, some foods on the market contain residual
gluten. Despite this information, foods are often labeled as
“gluten-free” but may contain gluten to a maximum of
20 mg/kg or as “very low gluten” (up to a maximum to
100 mg/kg). For a more global approach and to permit com-
parison with North America, the use of alternative labeling
has been suggested as follows: <20 ppm or <100 ppm, re-
spectively. Essentially, these labels could be misleading to
some with CD, especially if the foods consumed are thought
to be gluten-free but are not. Gluten consumption in
patients with CD may cause profound symptoms and
marked inflammatory changes in the small intestine, or the

development of other associated diseases. Others may have
few symptoms despite consumption of trace amounts of di-
etary gluten, and yet a serious and persistent immune reac-
tion to trace amounts of gluten may still occur. In the EC,
it is also noted that “most but not all people with intolerance
to gluten can include oats in their diet without [an] adverse
effect on their health” (3). This statement is inaccurate be-
cause there are many varieties of oats and oats should be in-
cluded in a GFD only if shown to be free of gluten. Some
varieties of oats probably induce an immune response, and
several research studies have shown harm caused by oats in
the CD diet (4, 5). In part, this may reflect the contamination
of oats by other grains, possibly during processing. Current
legislation may be understood to represent a compromise be-
tween the technological capabilities of food production and
the actual requirements of patients with CD. In any case,
the current EC regulation markedly affects the entire Euro-
pean food market and may have a significant impact on
the lives and health of patients with CD. We believe that a ro-
bust discussion involving different professionals in this field
is needed. Knowledge related to food labeling, specifically on
the gluten content of different foods, is inadequate, not only
for patients suffering from CD but also on the part of profes-
sionals involved in their medical care. Last, the reaction to
gluten varies greatly among patients with CD and many
will not manifest symptoms, although the immune-
mediated inflammatory process persists. Some patients
without proper treatment will remain clinically unwell or
experience relapse. The main objective here is to recom-
mend a new classification for food labeling and to suggest
that gluten-free products contain no gluten.

Suggestion for New Classification
The designation “gluten-free” should be used to label foods
that are known to be entirely free of all gluten-containing
products. Food products recommended for patients with
CD should have “0 mg/kg”—that is, they should contain
no gluten. “Very low gluten” foods may have a low gluten
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concentration, perhaps 100 mg/kg (or <100 ppm). These
products are specifically not recommended for patients
with CD and this should be noted on the product label.
Oats should be included in a GFD only if the product has
been tested and shown to be free of gluten. If the oat pro-
ducts are not tested, this information should be included
on the label.

Independent studies show that the prevalence of CD in Eu-
rope ranges from ;1:100, with differences between some
countries (6). In the United States, the expected prevalence is
from 1 in 111 to 1 in 141 patients (7, 8). Indeed, we know
that most patients with CD have not been detected (9, 10).

The basis of GFD legislative actions and our
suggestions
Over the past year, there has been a global increase in the di-
agnosis of CD in children and adults. Indeed, current data
confirm the original assumptions of some experts that there
is a higher prevalence of CD than previously thought (11).
Therefore, it can be anticipated that large numbers of patients
with CD will require a GFD. It is also known that gluten-
related disorders have received much attention in the
popular press and the sale of foods labeled as gluten-free has
become a multibillion dollar business (12). These trends are
based mainly on some current findings on the impact of die-
tary gluten on human health. A great deal of effort has been
devoted to the evaluation of the adverse effects of gluten on
healthy populations, perhaps more than necessary. In contrast,
only limited effort has been devoted to the use of natural alter-
natives to gluten-containing foods. It seems that GFD are
based more on profit than on health. The recommendation
of <20 ppm gluten for a GFD was originally based on a study
in only 49 adults with biopsy-proven CD who were treated
with a GFD (13). The results showed that the ingestion of con-
taminated gluten should be kept at <50 mg in the treatment of
CD. Currently, a concentration of 20 ppm is widely accepted
as safe and is the international standard adopted as part of
the Codex Alimentarius and implemented in the European
Union (14). However, other studies have documented
that even a minimal amount of gluten may be dangerous
for persons suffering from CD. In some, gluten may trig-
ger an immediate immunologic reaction with variable de-
grees of small intestinal inflammatory changes (15, 16).
It is therefore probable that some consumers may rapidly feel
the negative effects of residual amounts of gluten. Our labora-
tory, along with experience from clinical practice, has found
that many patients complain of gastrointestinal prob-
lems after consuming some “gluten-free” products. Today,
some producers have certified laboratories to assess the gluten
content of their products. In a prospective study (17), most of
the products tested contained <20 ppm gluten, which is less
than the permitted amount of gluten. Others have also hy-
pothesized that CD can develop in any decade of life (18).
This may result from a combination of several factors such
as high gluten content, genes [human leukocyte antigen
(HLA) alleles], and triggers such as stress, pregnancy, illness,
menopause, antibiotic use, gastrointestinal infections, or viruses

that ultimately lead to immunologic reactions to gluten (19,
20). This may be temporary or persist for a lifetime (21).
However, we believe that even trace amounts of gluten
have a negative impact on the health of patients with
CD, regardless of age. From a nutritional perspective, a
widely varied diet is important to encourage consumers
to utilize foods that are completely free of gluten (22).

Oats in a GFD diet
Oats are considered to be a cereal, and some studies have
shown that oats may provoke a reaction similar to gluten-
containing grains; however, some have also suggested that
uncontaminated oats are well tolerated by most people
with CD (23), even over the long term (24). Tjelström
et al. (25) showed that oats affect the function of the
gut microflora, and some children with CD who consume
oats may develop gut mucosal inflammation and, as a result,
are placed at increased risk of future disease complications.
Interestingly, Silano et al. (26) found significant differences
among oat cultivars in eliciting the transglutaminase-2-mediated
events of CD inflammation. The North American Society for
the Study of CD has released a statement seeking to clarify their
position on oats as a gluten-free food. Most experts agree that
oats that are uncontaminated by wheat, barley, and rye can be
safely consumed by most people with CD (27, 28). However,
we believe that only manufacturers that use strictly gluten-free
oats can state that their product is gluten-free. In our view,
the avoidance of oats in patients with CD remains con-
troversial, but those who consume foods containing oats
should be carefully monitored until there is more evidence
to show the safety of oats and varieties of low-toxicity oats
(29). Until there is strong evidence that a particular variety
of oats is gluten-free, it is not possible to state that oats is a
gluten-free food. Some have suggested that patients with CD
should only add oats to their diet if established with a conven-
tional gluten-free diet, and cease oats ingestion if symp-
toms develop (30). It is also recommended that individuals
with CD have both initial and long-term assessments by a
health professional when introducing pure oats into a GFD
(31). These data support our suggestion that all oats-
containing foods should not be part of a GFD.

Conclusions
Although it may be difficult for manufacturers of gluten-free
foods to ensure gluten-free products, this is essential for the
long-term health of individuals with CD. The current EC
legislation is essentially based on an assumption that pa-
tients with CD can consume minimum amounts of gluten.
However, this is not possible without an increased risk of
recurrent or persistent symptoms, ongoing small intestinal in-
flammatory change, and the need to monitor and treat long-
term consequences of inadequately treated CD. Thus, the
term “gluten-free” on food labeling should be reserved for
products without any detectable gluten. “Very low gluten”
foods may have a minimal gluten concentration, perhaps
<100 ppm, but they are not recommended for patients
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with CD. Oats should be included in a GFD only if the prod-
uct has been tested and shown to be free of gluten. If the oats
products are not tested, this information should be included
on the label.

Acknowledgments
All authors read and approved the final manuscript.

References
1. See JA, Kaukinen K, Makharia GK, Gibson PR, Murray JA. Practical

insight into gluten-free diets. Nat Rev Gastroenterol Hepatol 2015;12:
580–1.

2. Malamut G, Cellier C. Complications of coeliac disease. Best Pract Res
Clin Gastroenterol 2015;29:451–8.

3. Vassiliou A. Commission regulation (EC) No 41/2009 of 20 January
2009 concerning the composition and labelling of foodstuffs suitable
for people intolerant to gluten (text with EEA relevance). Official
Journal of the European Union 21.1.2009. L16/3–L16/5.

4. Richman E. The safety of oats in the dietary treatment of coeliac dis-
ease. Proc Nutr Soc 2012;71:534–7.

5. Silano M, Dessi M, De Vincenzi M, Cornell H. In vitro tests indicate
that certain varietes of oats may be harmful to patients with coeliac
disease. J Gastroenterol Hepatol 2007;22:528–31.

6. Gujral N, Freeman HJ, Thomson AB. Celiac disease: prevalence, di-
agnosis, pathogenesis and treatment. World J Gastroenterol 2012;18:
6036–59.

7. Leonard MM, Fogle R, Asch A, Katz A. Screening for celiac disease in a
pediatric primary care setting. Clin Pediatr (Phila) 2016;55:214–8.

8. Rubio-Tapia A, Ludvigsson JF, Brantner TL, Murray JA, Everhart JE.
The prevalence of celiac disease in the United States. Am J Gastro-
enterol 2012;107:1538–44.

9. Freeman HJ. Adult celiac disease and its malignant complications. Gut
Liver 2009;3:237–46.

10. Makovicky P, Samasca G. Present view of the management and task in
the celiac disease field: from diagnosis to therapy. Int J Celiac Dis 2013;
1:3–5.

11. Catassi C, Ratsch IM, Fabiani E, Rossini M, Bordicchia F, Candela F,
Coppa GV, Giorgi PL. Coeliac disease in the year 2000: exploring the
iceberg. Lancet 1994;343:200–3.

12. Allen PJ. Gluten-related disorders: celiac disease, gluten allergy, non-
celiac gluten sensitivity. Pediatr Nurs 2015;41:146–50.

13. Catassi C, Fabiani E, Lacono G, D’Agate C, Francavilla R, Biagi F, Volta
U, Accomando S, Picarelli A, De Vitis I, et al. A prospective, double-
blind, placebo-controlled trial to establish a safe gluten threshold for
patients with celiac disease. Am J Clin Nutr 2007;85:160–6.

14. Stern N, Ciclitira PJ, van Eckert R, Feighery C, Janssen FW, Mendez E,
Mothes T, Troncone R, Wieser H. Analysis and clinical effects of gluten
in coeliac disease. Eur J Gastroenterol Hepatol 2001;13:741–7.

15. Biagi F, Campanella J, Martucci S, Pezzimenti D, Ciclitra PJ, Ellis HJ,
Corazza GR. A milligram of gluten a day keeps the mucosal recovery
away: a case report. Nutr Rev 2004;62:360–3.

16. Goh VL, Werlin SL. Discovery of gluten as the injurious component in
celiac disease. Nutr Clin Pract 2011;26:160–2.

17. Thompson T, Simpson S. A comparison of gluten levels in labeled
gluten-free and certified gluten-free foods sold in the United States. Eur
J Clin Nutr 2015;69:143–6.

18. Lebwohl B, Murray JA, Verdu EF, Crowe SE, Dennis M, Fasano A,
Green PH, Guandalini S, Khosla C. Gluten introduction, breastfeeding,
and celiac disease: back to the drawing board. Am J Gastroenterol 2016;
111:12–4.

19. Kupfer SS, Jabri B. Pathophysiology of celiac disease. Gastrointest En-
dosc Clin N Am 2012;22:639–60.

20. Sarno M, Discepolo V, Troncone R, Auricchio R. Risk factors for celiac
disease. Ital J Pediatr 2015;41:57.

21. Chartrand LJ, Seidman EG. Celiac disease is a lifelong disorder. Clin
Invest Med 1996;19:357–61.

22. García-Manzanares A, Lucendo AJ. Nutritional and dietary aspects of
celiac disease. Nutr Clin Pract 2011;26:163–73.

23. Parnell N, Ellis HJ, Ciclitira P. Absence of toxicity of oats in patients
with dermatitis herpetiformis. N Engl J Med 1998;338:1470–1.

24. Janatuinen EK, Kemppainen TA, Pikkarainen PH, Holm KH,
Kosma VM, Uusitupa MI, Maki M, Julkunen RJ. Lack of cellular and
humoral immunological responses to oats in adults with coeliac dis-
ease. Gut 2000;46:327–31.

25. Tjellström B, Stenhammar L, Sundqvist T, Falth-Magnusson K,
Hollén E, Magnusson KE, Norin E, Midtvedt T, Högberg L. The effects
of oats on the function of gut microflora in children with coeliac
disease. Aliment Pharmacol Ther 2014;39:1156–60.

26. Silano M, Pozo EP, Uberti F, Manferdelli S, Del Pinto T, Felli C,
Budelli A, Vincentini O, Restani P. Diversity of oat varieties in eliciting
the early inflammatory events in celiac disease. Eur J Nutr 2014;53:
1177–86.

27. Gatti S, Caporelli N, Galeazzi T, Francavilla R, Barbato M, Roggero P,
Malamisure B, Iacono G, Budelli A, Gesuita R, et al. Oats in the diet of
children with celiac disease: preliminary results of a double-blind, ran-
domized, placebo-controlled multicenter Italian study. Nutrients 2013;
5:4653–64.

28. Kaukinen K, Collin P, Huhtala H, Maki M. Long-term consumption of
oats in adult celiac disease patients. Nutrients 2013;5:4380–9.

29. Silano M, Di Benedetto R, Maialetti F, De Vincenzi A, Calcaterra R,
Cornell HJ, De Vincenzi M. Avenins from different cultivars of oats
elicit response by coeliac peripheral lymphocytes. Scand J Gastroenterol
2007;42:1302–5.

30. Garsed K, Scott BB. Can oats be taken in a gluten-free diet? A system-
atic review. Scand J Gastroenterol 2007;42:171–8.

31. Pulido OM, Gillespie Z, Zarkadas M, Dubois S, Vavasour E, Rashid M,
Switzer C, Godefroy SB. Introduction of oats in the diet of individuals
with celiac disease: a systematic review. Adv Food Nutr Res 2009;57:
235–85.

Zero gluten 411

 at U
N

IV
E

R
S

IT
Y

 O
F

 C
A

LIF
O

R
N

IA
 S

A
N

 D
IE

G
O

 on M
ay 15, 2017

advances.nutrition.org
D

ow
nloaded from

 

http://advances.nutrition.org/

