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The suitability and tolerability of oats has been a long-standing controversy in the
management of coeliac disease (CD). In Europe and US, pure oats are recommended
for their nutritional benefits, palatability and desire by the CD patients, whereas
Australia and New Zealand have excluded oats from gluten-free diets due to safety
concerns. In this issue of Gut, the research group of Jason Tye-Din publishes a
unique and ground-breaking study on the immune reaction and tolerability of oats in
CD [1]. Itis well known and studied that the “gluten-like” proteins of wheat, rye and
barley are harmful in CD- but what about the close cousin oats? There is an issue of
contamination of oats with other cereals, and the patients have been well educated to
rely on uncontaminated oats — but is this really the whole story? This commentary
delves into these findings and their implications for dietary guidelines and clinical
practice.

The investigators undertook a large effort to isolate oat avenin — the counterpart of
wheat gluten. From 400 kg contamination-free oats they had 2,1 kg to use. This
powder was used for clinical oat re-challenge in a total of 33 well-treated CD patients
allowing ingestion of oat avenin corresponding to as much as 12 servings of porridge.
They recorded symptoms and collected serum in the first hours during challenge, in
consideration of the knowledge that gluten challenge in CD patients induces nausea
and interleukin 2 (IL-2) release [2, 3].

The investigators performed challenges with either single bolus, 6-week oat avenin or
3 months whole oats in CD patients following a regular gluten-free diet. They found
that a third of the patients reacted with IL-2 in serum and almost two-third with

acute symptoms after bolus challenge. Intriguingly, pure avenin, even at low doses,
triggered elevated IL-2 levels but generally did not promote substantial expansion of

avenin-specific T cells by day six paralleled by relatively low frequency of CD38



expression on the DQ2.5-ave-1c-specific T cells. This contrasts sharply with the
pattern observed with gliadin-specific T cells [4], highlighting the comparatively

lower immunogenicity of avenin. Despite initial responses, prolonged ingestion of
oats did not lead to small intestinal mucosal damage, which is usually considered the
“proof in the pudding” of toxicity. A single patient developed severe symptoms and a
cytokine profile otherwise seen in sensitive CD patients after wheat challenge [5].
Unfortunately, the possible mucosal damage could not be demonstrated in small
intestinal biopsies due to COVID-19 restrictions and inability to conduct endoscopies.
It was reported in a case series that a single CD patient relapsed after oats challenge,
improved after withdrawal and re-relapsed after new challenge [6]. In addition, two
other “real-world” CD patients have been described that were deemed oats intolerant
and carried intestinal CD4+ T cells recognizing unique oats peptides that are nearly
identical to peptides found in other coeliac-active cereals [7]. T cell recognition of
these peptides followed the same rule as for “regular” gluten peptides, they were
presented by HLA-DQ2 and were modified by transglutaminase 2. The same peptides
were also identified independently by Koning and Tye-Din research groups, and they
are listed among the “coeliac active” peptides [8]. Taken together, this evidence
shows that oat avenin contains peptides with potential for CD re-activation.

The tolerability of oats in CD has been studied in several clinical trials, as
summarized by Pinto-Sanchez and colleagues [9]. Although performed with the best
intentions, the studies have been relatively small, relied on biopsies as readout and
were underpowered to detect rare instances of oats intolerance. Patients that
withdrew from the studies were usually not biopsied and thus one can only speculate
if such patients had developed small bowel mucosal damage.

There are at least three important comments to be made. Firstly, the study by Hardy
and coworkers tells us important lessons on cereal toxicity and T cell recognition
peptide repertoire. It is obvious that coeliacs are not identical in the patterns of

recognition of oats. Factors leading to some coeliacs recognizing the avenin peptides,



and some not, remains elusive. Cross-reactive T cell receptors, oats being present
during the triggering of the disease and epitope spreading during disease
development are all plausible explanations. Secondly, the study tells us something on
the amount of toxic peptides needed for induction of mucosal damage. It was well
documented in the present study that nearly all coeliacs tolerate long-term
consumption of oats, also those that initially clearly mounted an immune response to
avenin with IL-2 secretion. A possible reason for this is that the molar concentration
of the active epitope is insufficient to cause mucosal damage. But thirdly, could it be
that regular ingestion of oats in some way influences the response to wheat gluten?
The discrepancy between initial immune activation and lack of mucosal damage is
remarkable. Relevant to this speculation, a recent Finnish study [10] found that
patients with regular intake of oats had reduced symptom burden and less clinical
response to wheat/barley/rye gluten challenge compared to patients who restrict oats
from their gluten free diet.

So, what should we tell the patients? Well, the coeliacs can still eat their oats. But
those who develop “coeliac-like” symptoms can on the other hand be told that these
symptoms like nausea and discomfort might not be linked to fiber content (this has
been the assumption) but it is plausible there is rather an immunological explanation.
The potential benefits of oats ingestion can still be sought by adding oats to a gluten-
free diet, since symptoms are seen after bolus challenge and not after prolonged
ingestion. One caution is worth mentioning. The authors used the well-proven
outcome of histology, similarly to most of us rely in both research and clinical
practice. The usage of more sensitive markers for intestinal inflammation such as
label-free proteomics could be considered instead [11].

The final comments should be directed to the clinicians. Since reactions to oats are
frequent after single and intermittent exposure, but with rare exceptions, does not
lead to mucosal damage, our patients can be informed and told that their reactions

are “real, but not dangerous”. But then what about the rare cases of relapse of coeliac



disease? Sorry, folks, serology does not help us much. Serum IgA antibodies to oats or
transglutaminase 2 stay normal after prolonged exposure, even in affected
individuals [1, 6, 7, 12]. Thus, we must rely on clinical judgement and perform a

follow-up biopsy whenever good clinical reasoning tells us to do so.
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