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Thanks, Dr Dicke: gluten is toxic for CeD
patients… but what about a minimal amount of it? 

WK Dicke, 

1905 - 1962



Gluten dose-effect relationship in CeD

• The intake of gluten of European people on a regular diet is 
10-15 g/day

• The toxic effect of gluten in CeD patients is tipically related 
to the cumulative daily dose, however a single gluten intake 
may cause transient symptoms

• The effects of the gluten dose and its clinical consequences 
may be investigated in terms of: (a) symptoms, (b) 
laboratory tests (e.g. TGA antibodies), (c) intestinal biopsy 
changes (hystology, biopsy proteome score)

• A prolonged gluten microchallenge is required (4-12 weeks) 
to establish the NOAEL 



Intestinal morphology is the best biomarker of 
celiac health

Catassi C et al, Lancet 2022



Intestinal morphometry parameters: 
the Vh/Cd ratio and the IEL count

Intraepithelial lymphocyte (IEL) count Villous height/Crypt depth (Vh/Cd) ratio



Dose-dependent effects of the protracted ingestion of small amount of gliadin in CeD patients

Catassi C et al, Gut 1993



Insights from the first prospective, double-blind, 
placebo-controlled, low-gluten challenge trial 

Catassi C, Fabiani E, 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 Jan;85(1):160-6. 

▪ 3 study groups:

▪ 50 mg gluten/day (n = 13)

▪ 10 mg gluten/day (n = 13)

▪ placebo (n = 13)

▪ The gluten microchallenge disclosed large inter-individual variability

in the sensitivity to gluten traces at any given gluten dose.

▪ Some CeD patients showed worsening after ingesting only 10 mg

gluten/d, whereas a few had an apparent improvement after the 3-mo

challenge with 50 mg gluten/day.

▪ Despite this wide individual variability, it was shown that 50 mg

gluten/day, if introduced for 3 months, were sufficient to cause a

significant decrease in the Vh/Cd index in treated CeD patients.



* Significantly improved

**Significantly different from placebo

Catassi C, Fabiani E, 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 Jan;85(1):160-6. 

▪ The 50-mg group showed significant worsening of

the Vh/Cd index.

▪ A significant improvement in the Vh/Cd index was

observed in the placebo group, likely reflecting a

“Hawthorne effect”, but not in the 10-mg and 50-mg

groups.

▪ Because of the limited number of patients, we were

not able to reach firm conclusions about the

safety/toxicity of 10 mg gluten/day

▪ A NOAEL (No Observed Adverse Effect Level) was

not definitely determined

Insights from the first prospective, double-blind, 
placebo-controlled, low-gluten challenge trial 



Inter-Individual Variability in Gluten Tolerance

Catassi C, Monachesi C, et al. Lessons from low-gluten challenge studies in 

celiac disease: Is it time to reconsider the gluten threshold in gluten-free food? 

Dig Liver Dis. 2025 May;57(5):655-656. 
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Gluten threshold: from the gluten threshold to 
the safe concentration in gluten-free products

10mg gluten/day



The Codex Definition of Gluten-Free and worldwide 
standards

Under the guidelines established by the

Codex Alimentarius Commission, a joint

FAO-WHO body, food labeled and sold as

“gluten-free” may contain up to 20 mg/kg

(parts per million, or ppm) of gluten. This

threshold aims to limit daily gluten intake

to less than 10 mg, which would require

consuming as much as 500 g of gluten-

free products containing 20 ppm of gluten.

National Standards

US, 

Canada, 

Europe, 

UK

<20ppm

Argentina

<10ppm

Australia, New Zealand, Chile

No detectable gluten (3ppm)

2008

What happened next?



Am J Clin Nutr, 2013



Products exceeding 20ppm (18 out of 200)

2017



Wieser H et al, Nutrients 2021



High Clinical Trial Effect (Hawthorne Effect) in Celiac Disease

Courtesy of Dan Leffler, presented at the Celiac Disease On the Horizon symposium. NYC May 1–2, 2025 
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~30% symptom improvement from 
baseline in the placebo arm!

~25% histologic improvement from 
baseline in the placebo arm!



• IL-2 is an early marker of T-cell 
activation and indicates that the 
immune system is reacting to 
gluten

• IL-2 release begins at just 3 mg 
of gluten, while no response is 
seen at 2 mg (unpublished 
data). 

• The correlation between the IL-
2  test and the histological 
damage of the SI mucosa is still 
unknown



Do we need further studies on the gluten threshold



Do we need further studies on the gluten threshold
YES

• A NOAEL of gluten in CeD has not 
definitely been established 

• Many CeD patients show incomplete 
healing of the small intestinal mucosa 
after long-term GFD (most likely 
unrelated to the consumption of 20 
ppm products)

• the IL-2 test could represent a simple 
tool for further investigating the 
gluten threshold provided that 
correlation with chronic damage of 
the small intestinal mucosa will be 
shown 



Do we need further studies on the gluten threshold
YES

• A NOAEL of gluten in CeD has not 
definitely been established so far

• Many CeD patients show incomplete 
healing of the small intestinal mucosa 
after long-term GFD (most likely 
unrelated to the consumption of 20 
ppm products)

• the IL-2 test could represent a simple 
tool for further investigating the 
gluten threshold if correlation with 
chronic damage of the small intestinal 
mucosa will be shown 

HOWEVER
• Adverse events clearly related to 20-ppm GF 

products have never been reported

• Some labeled GF products are already close 
to the «no detectable gluten» level

• Not a single study investigated whether the 
healing of the SI mucosa of CeD patients is 
better in countries adopting the «no 
detectable gluten» threshold than in 
countries adopting the 20ppm threshold

• Breaks in the the GFD are most likely related 
to voluntary or unintentional trasgressions or 
cross-contamination of processed gluten-free 
ingredients

• Further lowering of the gluten threshold may 
increase psycho-social burden on patients



The Ancona Research Group on Celiac Disease, year 2023
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