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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]. It is 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 eƯort 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 insuƯicient 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 aƯected 

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.

1. Hardy MY, Russell AK, Henneken LM, Tanner G, Bekes F, Brown I, et al.

Purified oat protein can trigger acute symptoms linked to immune activation in

coeliac disease patients but not histological deterioration. Gut. 2025.

2. Goel G, Tye-Din JA, Qiao SW, Russell AK, Mayassi T, Ciszewski C, et al.

Cytokine release and gastrointestinal symptoms after gluten challenge in celiac

disease. Sci Adv. 2019;5(8):eaaw7756.

3. Tye-Din JA, Skodje GI, Sarna VK, Dzuris JL, Russell AK, Goel G, et al.

Cytokine release after gluten ingestion diƯerentiates coeliac disease from self-

reported gluten sensitivity. United European gastroenterology journal.

2020;8(1):108-18.

4. Zuhlke S, Risnes LF, Dahal-Koirala S, Christophersen A, Sollid LM, Lundin

KE. CD38 expression on gluten-specific T cells is a robust marker of gluten re-

exposure in coeliac disease. United European gastroenterology journal.

2019;7(10):1337-44.

5. Tye-Din JA, Daveson AJM, Ee HC, Goel G, MacDougall J, Acaster S, et al.

Elevated serum interleukin-2 after gluten correlates with symptoms and is a potential

diagnostic biomarker for coeliac disease. Alimentary pharmacology & therapeutics.

2019;50(8):901-10.

6. Lundin KE, Nilsen EM, Scott HG, Loberg EM, Gjoen A, Bratlie J, et al. Oats

induced villous atrophy in coeliac disease. Gut. 2003;52(11):1649-52.

7. Arentz-Hansen H, Fleckenstein B, Molberg O, Scott H, Koning F, Jung G, et al.

The molecular basis for oat intolerance in patients with celiac disease. PLoS

medicine. 2004;1(1):e1.



8. Sollid LM, Tye-Din JA, Qiao SW, Anderson RP, Gianfrani C, Koning F. Update

2020: nomenclature and listing of celiac disease-relevant gluten epitopes recognized

by CD4(+) T cells. Immunogenetics. 2020;72(1-2):85-8.

9. Pinto-Sanchez MI, Causada-Calo N, Bercik P, Ford AC, Murray JA, Armstrong

D, et al. Safety of Adding Oats to a Gluten-Free Diet for Patients With Celiac Disease:

Systematic Review and Meta-analysis of Clinical and Observational Studies.

Gastroenterology. 2017;153(2):395-409 e3.

10. Ahonen I, Laurikka P, Koskimaa S, Huhtala H, Lindfors K, Kaukinen K, et al.

Prevalence of vomiting and nausea and associated factors after chronic and acute

gluten exposure in celiac disease. BMC gastroenterology. 2023;23(1):301.

11. Johansen A, Sandve GKF, Ibsen JH, Lundin KEA, Sollid LM, Stamnaes J.

Biopsy Proteome Scoring to Determine Mucosal Remodeling in Celiac Disease.

Gastroenterology. 2024;167(3):493-504 e10.

12. Guttormsen V, Lovik A, Bye A, Bratlie J, Morkrid L, Lundin KE. No induction

of anti-avenin IgA by oats in adult, diet-treated coeliac disease. Scandinavian journal

of gastroenterology. 2008;43(2):161-5.

Contributors: KEAL, KL and LFR have together discussed, drafted and written the

article.

Funding: KEAL receives funding from The Norwegian Research Council under the

umbrella of the European Joint Programming Initiative "A Healthy Diet for a Healthy

Life" (JPI HDHL) and of the ERA-NET Cofund ERA-HDHL (GA N° 696295 of the EU

Horizon 2020 Research and Innovation Programme) and together with LFR from the

South-East Health Authorities for "Clinical and translational trial centre for coeliac

disease project (# 2022062). KL receives funding from the Research Council of

Finland (#347473) and Sigrid Juselius foundation. The funders had no role in the

article.



Competing interests: None declared by any of the authors.


