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Non-coeliac gluten sensitivity
Jessica R Biesiekierski, Daisy Jonkers, Carolina Ciacci, Imran Aziz

Non-coeliac gluten sensitivity (NCGS) refers to individuals who report intestinal and extraintestinal symptoms related 
to the ingestion of gluten-based or wheat-based foods, in the absence of coeliac disease or wheat allergy. Gluten is 
found in multiple cereals, including wheat, rye, and barley, although the precise trigger of symptoms in NCGS 
remains unclear. Although approximately 10% of adults worldwide self-report gluten or wheat sensitivity, meta-
analyses suggest that, during controlled challenge studies, 16–30% of these individuals have symptoms specifically 
triggered by gluten. However, methodological variability—including the presence of fermentable carbohydrates in 
challenge preparations—limits interpretation. Current evidence suggests that fermentable carbohydrates and nocebo 
effects contribute considerably to symptom generation in many cases. The substantial size of the gluten-free market 
raises questions about commercial and media influences on how NCGS is portrayed, and on the direction of related 
research. Definitive diagnosis of NCGS remains elusive due to the absence of biomarkers, significant overlap with 
disorders of gut–brain interaction, and methodological challenges in dietary evaluation. Until causative agents are 
identified and diagnostic tests developed, NCGS remains a diagnosis of exclusion, requiring careful systematic 
evaluation. Management approaches should balance dietary modification with recognition of psychological factors 
while ensuring nutritional adequacy. This Review critically examines current evidence regarding NCGS as a distinct 
entity, explores potential mechanisms, and provides practical guidance for assessment and management, while 
acknowledging major uncertainties in the field.

Introduction
Non-coeliac gluten sensitivity (NCGS) remains a highly 
contested clinical entity, with uncertainty about its 
existence as a distinct condition. Although approximately 
10% (range 4·3–14·9%) of the world’s population self-
report gluten or wheat sensitivity,1 this number 
substantially overstates the true prevalence of clinically 
verified cases. Meta-analyses suggest that, in controlled 
challenge studies, 16–30% of individuals who self-report 
gluten sensitivity have symptoms triggered by gluten.2,3 
However, these estimates are based on studies with 
considerable methodological variability, limiting their 
interpretation. In the largest of the analyses,2 a gluten-
specific effect was observed in only three studies that 
adhered to predefined criteria; across all included studies, 
the pooled effect did not differ from placebo. Several 
trials used open-label designs or gluten preparations 
that included fermentable carbohydrates, making 
interpretation even more complex. Most reported 
symptoms appear to be attributable to other wheat 
components, particularly fermentable carbohydrates, or 
to nocebo effects.4

The substantial size of the global gluten-free diet 
market—projected to reach US$11·48 billion by 20295—
raises questions about potential commercial influences 
on scientific discourse and public health narratives.6,7 The 
rapid expansion of the gluten-free diet market has 
paralleled increasing public concern about the health 
effects of gluten, creating a cycle in which consumer 
demand and market growth can reinforce each other.8 
This dynamic can subtly shape research priorities and 
can influence how narratives around NCGS are 
constructed.9 Key clinical tools, such as the Salerno 
diagnostic criteria,10 emerged from a meeting funded by 
a gluten-free food manufacturer, with authors 
transparently disclosing industry relationships. This 

intersection of commercial interests and clinical 
guidance highlights how health concerns and market 
opportunities can align, potentially shaping how NCGS 
is conceptualised.6

The emergence of NCGS as a modern clinical concept 
remains controversial. Claims about changes in wheat 
agriculture affecting protein composition have not been 
supported by evidence. Studies examining German 
winter wheat cultivars from 1891–2010 found no 
statistically significant alterations in protein composition 
or immunostimulatory potential.11,12 Research indicates 
that wheat composition has remained largely unchanged, 
particularly in the past 20 years, despite the growing 
popularity of gluten-free diets. Gluten concentrations 
naturally vary by wheat variety and environmental factors 
such as rainfall, and wheat consumption in the USA has 
notably declined in the past century.13

Search strategy and selection criteria 

We searched PubMed from database inception to 
Jan 31, 2025, for references using the search terms “non-
celiac OR non-coeliac OR nonceliac OR noncoeliac”, AND 
“gluten sensitivity OR wheat sensitivity” in the title or 
abstract. Relevant articles in English were retrieved and 
reviewed. Forward and backward citation checks were carried 
out on selected relevant papers. We prioritised randomised 
control trials and publications from the past 10 years, but we 
cited other references when relevant, including guideline or 
consensus publications. Additional publications were 
identified from the reference lists of articles, conference 
proceedings, Google Scholar, and by manual searches of 
gastroenterology journals. We did not focus on patients with 
coeliac disease or other gluten-related disorders (gluten 
ataxia, autism, or neurological symptoms).  

http://crossmark.crossref.org/dialog/?doi=10.1016/S0140-6736(25)01533-8&domain=pdf


Review

www.thelancet.com   Published online October 22, 2025   https://doi.org/10.1016/[S0140-6736(25)01533-82

NCGS is characterised by intestinal and extraintestinal 
symptoms related to gluten-containing foods, occurring 
in the absence of coeliac disease or wheat allergy. 
However, the diagnostic criteria and underlying 
mechanisms for this condition remain poorly 
understood. A comprehensive diagnostic procedure 
requires more than self-reporting, necessitating a 
systematic approach that includes clinical assessment of 
symptoms, evaluation of response to a gluten-free diet, 
and a controlled gluten challenge.10 This Review critically 
evaluates the current evidence for NCGS as a distinct 
clinical entity by: (1) examining the evidence from 
controlled dietary challenge studies; (2) assessing the 
overlap with other conditions, particularly disorders of 
gut–brain interaction (DGBI); (3) discussing the role of 
psychological factors and nocebo effects; (4) evaluating 
proposed mechanistic pathways; and (5) providing 
evidence-based approaches for diagnosis and 
management in the context of uncertainties.

Definition
The concept of NCGS first emerged in the late 1970s in 
reports of patients with gastrointestinal symptoms 
attributed to gluten-based products, without evidence of 
coeliac disease, who improved on a gluten-free diet.14,15 
However, together with increasing attention from the 
general population, evidence began to spark academic 
attention and curiosity after the millennium.16

The terminology remains contested: although NCGS 
has been widely established in the medical literature, 
some experts suggest that non-coeliac wheat sensitivity 
might be more appropriate.17,18 This suggestion reflects 
growing evidence that components of wheat beyond 
gluten might cause symptoms. Given the complexities in 
disentangling specific triggers, terms such as self-
reported NCGS, non-coeliac wheat sensitivity, non-coeliac 
cereal sensitivity, or more broadly, patients who avoid 
wheat and/or gluten are sometimes used interchangeably 
in the literature.17,19 For clarity, this Review uses the term 
NCGS, but acknowledges the sizeable uncertainty 
surrounding the precise mechanisms and triggers of 
wheat-related symptoms.

Epidemiology
Cross-sectional observational studies worldwide suggest 
that approximately 10% of the population (range 
4·3–14·9%) self-report gluten or wheat sensitivity.1 
Notably, the number of people avoiding dietary gluten is 
about twice that of those diagnosed with coeliac disease 
or self-reported non-coeliac wheat sensitivity.20 However, 
these prevalence estimates are likely inflated due to 
several factors. Most existing studies rely heavily on self-
reporting rather than clinical verification, and many 
individuals adopt gluten-free diets for reasons unrelated 
to medical indications, such as perceived benefits for 
weight loss, athletic performance, reduced inflammation, 
enhanced energy, or general wellness.21 Symptoms 

attributed to gluten ingestion might instead be triggered 
by fermentable oligosaccharides, disaccharides, mono
saccharides, and polyols (FODMAPs)—short-chain 
carbohydrates known to cause digestive symptoms in 
sensitive individuals—or by other wheat components.22,23 
A substantial overlap with irritable bowel syndrome 
(IBS) and other DGBI also exists.24,25

Approximately a third of high-income populations 
report adverse food reactions; however, less than 3% of 
self-reported food sensitivities are validated by objective 
testing.26 In the context of gluten sensitivity, the number 
of clinically verified cases is substantially lower than self-
reported estimates.2,3 Methodological differences in 
challenge protocols—including FODMAP con
tamination, placebo effects, open-label challenges, and 
varying definitions—make interpretation more complex. 
Even in controlled trials, gluten-specific effects have 
generally been limited to a small subset of rigorous 
studies.2 Consequently, the true prevalence of verified 
NCGS is likely considerably lower than self-reported 
rates.

Distinguishing NCGS from related conditions is 
essential for accurate diagnosis. Coeliac disease is an 
autoimmune disorder, affecting approximately 1% of the 
population, and is triggered by gluten ingestion in 
genetically susceptible individuals.27 It is characterised by 
mild intestinal damage and can present with a wide 
range of symptoms. By contrast, wheat allergy is an IgE-
mediated immune reaction affecting 0·1–1% of the 
population. This condition typically presents with 
immediate allergic responses, including respiratory, 
gastrointestinal, or cutaneous symptoms. Unlike coeliac 
disease and wheat allergy, a clearly defined pathological 
mechanism for NCGS, specific diagnostic tests, and 
consistent clinical presentation are absent. The 
substantial differences between these conditions 
highlight the complexity of wheat-related disorders and 
underscore the need for precise diagnostic approaches.

Evidence for NCGS as a distinct entity
The assessment of NCGS research requires 
acknowledging considerable methodological limitations 
that affect the interpretation of all reported findings. 
These include substantial heterogeneity in participant 
selection (with varying approaches to excluding coeliac 
disease), challenge protocols (with different gluten 
vehicles, doses, and durations), and outcome 
measurements (with inconsistent symptom assessment 
tools and thresholds for clinical significance). Such 
inconsistencies limit the comparability of studies and 
contribute to the conflicting findings regarding NCGS as 
a distinct clinical entity.

To explore how these methodological factors have 
shaped the evidence base, selected double-blind placebo-
controlled trials investigating gluten reactivity in 
individuals with suspected NCGS are presented in the 
table. These studies were chosen to show the evolution of 
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research in this field, from early foundational work to 
high-quality trials with substantial methodological 
advances, illustrating the varied findings that continue to 
influence the classification of NCGS. A comprehensive 
assessment of all major double-blind, placebo-controlled 
trials is provided in appendix 1 (pp 1–6).

Three methodologically robust studies have been 
instrumental in shaping our current understanding of 
symptom triggers in self-reported NCGS. Biesiekierski 
and colleagues showed no gluten-specific effects when 
participants were maintained on a low-FODMAP diet,22 
suggesting that previously observed symptoms might be 
attributed to fermentable carbohydrates rather than 
gluten. Skodje and colleagues further strengthened this 
evidence in a rigorously designed trial showing that, 
compared with placebo, fructans (a type of FODMAP), 
not gluten, induced IBS symptoms.23 de Graaf and 
colleagues used an innovative factorial design to show 
that symptom severity was predominantly determined by 
participants’ expectations rather than actual gluten 
content, providing the strongest evidence to date for 
psychological mechanisms in symptom generation.4 
Collectively, these studies challenge the premise of 

NCGS as a distinct entity defined by gluten-specific 
biological reactivity. Nonetheless, they remain individual 
investigations and have not yet been independently 
replicated. Additionally, the fructan used in the trial done 
by Skodje and colleagues was derived from chicory root 
rather than a gluten-containing cereal and was 
administered at a modest dose, which might limit the 
generalisability.23

A comprehensive scoping review by An and colleagues 
systematically evaluated evidence from 16 randomised 
controlled trials on proposed molecular triggers in 
NCGS.28 The analysis revealed that only gluten and 
FODMAPs (specifically fructans) have been empirically 
investigated in controlled trials in humans. In studies 
examining gluten, only 50% showed statistically 
significant gluten-specific effects, with considerable 
methodological heterogeneity undermining definitive 
conclusions.28 Further supporting this pattern, Iven and 
colleagues found that although participants with NCGS 
had increased fatigue and gastrointestinal symptoms 
compared with healthy controls during both acute and 
sub-acute gluten challenges, these responses were not 
gluten specific. Notably, more than half of participants 

Study design Primary outcome Evidence quality Key finding Importance to field

de Graaf (2024)4 DBPC parallel, 
randomised

Gastrointestinal symptom 
severity on VAS

High Increased symptom scores in those 
expecting gluten, regardless of actual 
content (p<0·001)

Landmark study showing that expectancy 
effects are more influential than actual gluten 
content; strong evidence for nocebo 
mechanisms

Cooper (1980)15 DBPC crossover Gastrointestinal symptom 
response after gluten challenge

Low Significant worsening of intestinal 
symptoms with gluten (p<0·01)

First clinical report identifying gluten 
sensitivity without coeliac disease; historical 
foundation

Biesiekierski (2013)22 DBPC crossover, 
randomised

Change in overall symptom score High No gluten-specific symptom response; all 
groups similarly increased symptoms vs 
low-FODMAP run-in (p<0·0001)

Highlighted nocebo effects and suggested 
that FODMAPs, not gluten, might trigger 
symptoms in suspected NCGS

Skodje (2018)23 DBPC crossover, 
randomised

IBS-symptom severity scale score 
during challenges

High Fructans, not gluten, increased IBS 
symptoms vs placebo (p=0·04)

First controlled trial directly comparing gluten 
and fructans, verifying FODMAP sensitivity as 
likely mechanism

Peters (2014)36 DBPC crossover, 
randomised

State depression scores High Significant increase in depression scores 
with gluten vs placebo (p=0·02)

First study to show extraintestinal 
psychological effects of gluten

Zanini (2015)51 DBPC crossover, 
randomised

Ability to correctly identify 
gluten flour

Moderate Only 34% of participants correctly 
identified gluten flour; 49% incorrectly 
identified gluten-free flour as containing 
gluten

Showed poor reliability of self-reported 
gluten sensitivity 

Biesiekierski (2011)75 DBPC parallel, 
randomised

Proportion with inadequately 
controlled symptoms

High 68% of participants in the gluten group 
reported inadequately controlled 
symptoms vs 40% with placebo 
(p=0·0001)

First randomised controlled trial showing 
gluten-specific symptom induction; 
established NCGS as potential clinical entity

Di Sabatino (2015)78 DBPC crossover, 
randomised

Change in overall symptom 
scores

High Significant increase in overall symptoms 
with gluten vs placebo (p=0·034), but only 
three of 59 patients showed gluten 
sensitivity

Highlighted heterogeneity of NCGS 
population with only a small number showing 
clear gluten sensitivity

Francavilla (2018)129 DBPC crossover, 
randomised

Decrease in global VAS score High Significant increase in IBS symptom score 
with gluten vs placebo in 11 (39%) of 
28 children with suspected NCGS

First paediatric DBPC study showing existence 
of NCGS in children

For complete methodological details and the full list of DBPC studies, see appendix 1 (pp 1–6). Evidence quality rating was based on methodological criteria, including adequate sample size, appropriate 
randomisation and blinding procedures, handling of dropout rates, appropriateness of controls and washout periods, clarity of predefined endpoints, and appropriate statistical analysis. DBPC=double-blind, 
placebo-controlled. FODMAP=fermentable oligosaccharides, disaccharides, monosaccharides, and polyols. IBS=irritable bowel syndrome. NCGS=non-coeliac gluten sensitivity. VAS=visual analogue scale.

Table: Double-blind, placebo-controlled dietary re-challenge studies investigating gluten reactivity in self-reported NCGS

See Online for appendix 1
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incorrectly attributed symptoms to gluten during placebo 
administration, reinforcing the powerful role of 
expectancy effects.29

Whether NCGS represents a discrete condition or a 
subset of patients with IBS and specific dietary triggers 
remains unclear. The high nocebo response rates4 and 
frequent coexistence of other food intolerances30 suggest 
that altered visceral sensitivity and psychological factors 
play important roles, similar to other DGBI.

The substantial overlap between NCGS and DGBI 
presents a dilemma in establishing NCGS as a distinct 
entity. Between 20% and 80% of individuals with 
suspected NCGS meet the diagnostic criteria for IBS,24,25 
and many improve on low-FODMAP diets independent 
of gluten content.22,31,32 This overlap extends beyond 
gastrointestinal symptoms to include various 
extraintestinal manifestations commonly seen in DGBI, 
including fibromyalgia,33 chronic fatigue,34 cognitive 
symptoms (so-called foggy mind),35 and psychiatric 
manifestations, such as depression.36 Additionally, 
associations have been reported with conditions such as 
dermatitis herpetiformis37 and various neurological 
manifestations.38 However, the causal relationship 
between NCGS and these conditions remains unclear. 
Many symptoms also overlap with those of IBS39 and 
other DGBI, generating difficulty in establishing whether 
they represent distinct manifestations of NCGS or reflect 
common underlying mechanisms of gut–brain 
interaction. This extensive symptom overlap necessitates 
comprehensive diagnostic evaluation that considers both 
gastrointestinal and extraintestinal manifestations while 
accounting for the considerable role of dietary triggers 
and psychological factors.

Clinical features
Demographic and presentation patterns
The typical phenotype of NCGS is most observed in 
individuals with a mean age of 38 years, and studies 
report that 72–84% of cases are in women. Most cases are 

initially self-diagnosed or identified through non-
traditional health-care pathways.40 Clinical presentation 
to physicians typically occurs to: (1) obtain systematic 
evaluation and validation of self-reported symptoms,41 
(2) exclude coeliac disease and wheat allergy,10 and 
(3) address persistent symptoms despite dietary 
modification, which can indicate alternative conditions 
such as FODMAP sensitivity22,23 or other DGBI.24,42

Symptoms generally develop within 2–6 h43 after gluten 
or wheat exposure, although onset can sometimes extend 
to several days (figure 1).41 The symptom pattern includes 
many gastrointestinal and extraintestinal manifestations, 
with considerable individual variation in severity and 
range. Common gastrointestinal symptoms include 
bloating (72–87%), abdominal pain and discomfort 
(55–83%), diarrhoea (16–60%), constipation (18–50%), 
nausea (9–44%), aerophagia (36%), reflux (32%), altered 
bowel habit (27%), and aphthous stomatitis (31%).40,41 These 
intestinal manifestations significantly impact quality of life, 
with several studies showing that the severity of 
gastrointestinal symptoms correlates directly with reduced 
quality-of-life scores and increased psychological distress.44

Extraintestinal manifestations are frequently 
reported,40,41,45 and also contribute substantially to quality-
of-life impairment.30,46,47 These commonly include 
headaches (20–54%),48–50 fatigue (23–64%),23,25 cognitive 
difficulties (so-called foggy mind; 10–42%),40,41 and 
musculoskeletal pain (5–31%).40,41 Iven and colleagues 
found that individuals with NCGS show distinct 
psychological characteristics at baseline, including a 
higher negative affect and a lower positive affect than 
healthy controls, suggesting that underlying 
psychological differences can contribute to symptom 
experience, independent of gluten exposure.29 Depression 
and anxiety have been consistently reported in multiple 
studies;36,41 however, whether these reflect direct effects of 
gluten exposure or psychological responses to chronic 
symptoms remains unclear.

NCGS has also been associated with other organic 
conditions, although causative relationships remain to be 
established. These conditions include autoimmune 
disorders, particularly Hashimoto’s thyroiditis,52 der
matological conditions including dermatitis 
herpetiformis-like skin lesions and psoriasis, 
rheumatological diseases,53 and various neurological 
manifestations.48 Nutritional assessments indicate that 
individuals with NCGS are more likely to have nutritional 
deficiencies and decreased bone mineral density 
compared with the general population, although these 
alterations are typically less severe than those in untreated 
coeliac disease.19,24,54,55

Nutritional considerations and dietary behaviour
Individuals with self-reported NCGS avoid not only 
gluten, but also a range of other foods, including fruits, 
vegetables, dairy, and spices, suggesting that their 
perceived sensitivities extend beyond gluten alone.56 

Figure 1: Symptoms and onset times
Data from questionnaires completed by individuals with self-reported non-coeliac gluten sensitivity, according to 
multiple reports: Aziz and colleagues24 (UK n=1002), Volta and colleagues25 (Italy n=486), Biesiekierski and colleagues40 
(Australia n=147), and de Graaf and colleagues4 (prescreening data from the UK and the Netherlands n=301).

Headache (20–54%)
Foggy mind (10–42%)
Anxiety (39%)
Confusion (5–25%)
Depression (15–22%)
Mood change (15%)

Fatigue (23–64%)
Lack of wellbeing (68%)
Skin rash (eczema or dermatitis) 
(6–40%)
Limb numbness (6–32%)
Joint or muscle pain (fibromyalgia-like 
symptoms) (5–31%)

Ingestion

Immediately
5%

1–4 h later
37%

5–8 h later
17%

9–12 h later
6%

Epigastric pain (52%)
Aerophagia (36%)
Belching (35%)
Reflux (32%)
Nausea (9–44%)
Aphthous stomatitis (31%)
Bloating (72–87%)
Abdominal pain or discomfort (55–83%)
Urge to empty bowel (55%)
Flatulence (30–65%)
Diarrhoea (16–60%)
Constipation (18–50%)
Weight loss (25%)
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Many do not adequately compensate nutritionally when 
eliminating gluten-containing products, often adopting 
imbalanced substitution patterns, rather than 
incorporating nutritionally equivalent alternatives.44 This 
pattern mirrors broader dietary behaviour in IBS, in 
which more than 80% of individuals report that food 
either causes or aggravates their symptoms, with gluten-
based products frequently cited by approximately one in 
four patients.30 Without proper medical guidance, 
patients might progressively eliminate additional food 
groups to identify triggers, potentially leading to 
unnecessarily restrictive diets and nutritional 
deficiencies. This highlights the importance of systematic 
dietary assessment and professional guidance to 
maintain nutritional adequacy while effectively managing 
symptoms. This complex clinical presentation, 
substantially overlapping with DGBI and multiple dietary 
sensitivities, necessitates a systematic diagnostic 
approach that can effectively differentiate NCGS from 
other conditions, while also accounting for potential 
nocebo effects.

Screening, assessment, and diagnosis
A systematic diagnostic approach for suspected NCGS 
requires a structured three-phase process (figure 2), 

beginning with comprehensive initial screening to 
document symptom patterns and identify risk factors. The 
second phase focuses on the exclusion of alternative 
diagnoses, particularly coeliac disease and wheat allergy, 
which can present with similar symptoms, but require 
different management approaches. The final phase 
involves controlled dietary evaluation with elimination and 
challenge protocols, and remains the cornerstone of NCGS 
diagnosis in the absence of specific biomarkers. This 
systematic approach helps differentiate true gluten or 
wheat sensitivity from other conditions, while accounting 
for the major role of nocebo effects in symptom generation.

Diagnostic approach and differential considerations
In phase 1 of the diagnostic algorithm (figure 2), initial 
evaluation requires a detailed clinical history, including 
symptom patterns, dietary habits, and response to gluten 
exposure. This phase should include screening for alarm 
features and assessment of nutritional intake and dietary 
avoidance patterns. The psychological impact of 
symptoms should be considered, including the potential 
for fear-based food avoidance resembling avoidant/
restrictive food intake disorder,57 particularly given the 
significant role nocebo effects play in symptom 
generation.4

Figure 2: Three-phase diagnostic pathway
IBS=irritable bowel syndrome. IBD=inflammatory bowel disease. tTG=tissue transglutaminase. FODMAP=fermentable oligosaccharides, disaccharides, 
monosaccharides, and polyols. CBT=cognitive behavioural therapy.

Document symptom 
pattern (type, timing, 
and severity) and 
relationship to gluten 
and wheat intake

Assess for Rome criteria 
for IBS or functional 
dyspepsia

Evaluate for alarm 
features requiring 
immediate 
investigation (eg, IBD)

Review family history 
of coeliac disease and 
associated 
autoimmune 
conditions

Conduct nutritional 
assessment including 
dietary patterns and 
avoidance behaviours
 

Screen for psychological 
factors (anxiety, 
depression, and 
food-related fears

Phase 1: initial screening

Phase 2: exclusion of diagnoses

Phase 3: implement structured dietary assessment

Exclude coeliac disease (including seronegative cases)

Confirm adequate gluten intake 
(≥3 g/day for 6–8 weeks) before 
testing

Perform serology testing (tTG-IgA or 
total IgA)

Consider duodenal biopsy if: high clinical suspicion 
despite negative serology, family history, 
malabsorptive features, or associated conditions

Exclude wheat allergy
Evaluate history of immediate 
reactions after wheat exposure

Test for wheat-specific IgE when 
indicated by history

Perform skin-prick testing with wheat extract 
under the supervision of immunology

HLA-DQ2/8 testing has high 
negative predictive value in 
uncertain cases 

Document baseline symptoms 
using validated tools

Trial gluten-free 
diet (4–6 weeks)

If improvement: assess FODMAP contribution, conduct blinded 
gluten challenge when feasible, and evaluate nocebo effects

Long-term management
Provide personalised dietary guidance based on 
identified triggers

Consider psychological interventions for 
symptom management (CBT or gut-directed 
hypnotherapy)

Monitor nutritional adequacy 
with regular assessments when 
feasible

Re-evaluate periodically with 
controlled reintroduction trials 
when appropriate

If no improvement: reconsider diagnosis 
and investigate other dietary triggers
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The next step is exclusion of alternative diagnoses, as 
outlined in phase 2 (figure 2). IgE-mediated wheat 
allergy, although rare in adults (0·8%),58 requires 
exclusion with specific IgE testing and supervised oral 
challenges when indicated.59 Clinical manifestations 
differ from NCGS and are characterised by immediate 
reactions (within minutes to hours) and vary by exposure 
route: urticaria with skin contact, rhinitis or occupational 
asthma with inhalation, and classic allergic 
manifestations or exercise-induced anaphylaxis with 
ingestion.60,61

Coeliac disease remains the primary differential 
diagnosis, requiring exclusion through serological 
testing (tissue transglutaminase or endomysial 
antibodies)62 with a tissue transglutaminase IgA 
sensitivity of 81–84% and a specificity of 96–99%.63 
Maintaining adequate gluten intake (3–6 g/day for 
6–8 weeks) before testing is essential.64 The gold standard 
diagnosis requires histological verification of duodenal 
villous atrophy,65–67 although some guidelines no longer 
require a biopsy sample to be taken in select scenarios 
with strongly positive coeliac serology.68 Seronegative 
coeliac disease occurs rarely (2–3% of coeliac cases),67 but 
poses unique diagnostic challenges, necessitating 
adequate gluten challenge and a biopsy done in 
suspicious cases.

Inflammatory bowel disease, although rare in adults 
(1·5%), should be considered in patients presenting with 
alarm features.69 Although 4·9% of individuals with 
inflammatory bowel disease report NCGS,70 they have 
higher rates of severe or stricturing Crohn’s disease than 
individuals without NCGS.69 Many patients with 
inflammatory bowel disease report IBS-like symptoms 
resembling NCGS and identify wheat as a symptom 
trigger.71,72

The substantial overlap between NCGS and DGBI 
represents the most frequent association encountered 
during diagnostic evaluation. Population-based studies 
show a significant association between NCGS and both 
IBS and functional dyspepsia. Data from the UK showed 
a higher prevalence of IBS in patients with NCGS than in 
those without (20% vs 3·9%, respectively; odds ratio [OR] 
6·23, 95% CI 3·59–10·8),24 with similar associations 
found in Australian cohorts (OR 3·55, 95% CI 
2·71–4·65).42 Functional dyspepsia is also more prevalent 
in patients with NCGS than those without (31·3% vs 
13·6%, respectively; OR 1·48, 95% CI 1·13–1·94).42 This 
consistent overlap, combined with evidence that many 
patients improve on low-FODMAP diets independent of 
gluten content,22 has led some experts to propose that 
gluten or wheat sensitivity might represent one of several 
dietary triggers in patients susceptible to DGBI, rather 
than a distinct condition.

Role of nocebo effects
The nocebo effect appears to play a substantial role in 
symptom generation in patients with suspected NCGS. 

In a landmark study, de Graaf and colleagues showed 
that symptom severity was predominantly determined by 
whether participants expected to receive gluten, rather 
than actual gluten content.4 Evidence from Biesiekierski 
and colleagues also supported psychological 
mechanisms, finding statistically significant order effects 
in their crossover trial—participants reported more 
symptoms during their first treatment period regardless 
of whether they received gluten or placebo.22 This 
powerful expectancy effect helps explain why only 16% of 
patients with suspected NCGS show specific gluten 
reactivity in double-blind placebo-controlled challenges, 
while nocebo responses are substantial—averaging 40% 
in systematic reviews73 and reaching as high as 56% in 
other studies.29 Importantly, these findings do not 
invalidate patients’ symptoms, but rather highlight the 
complex bidirectional interactions between the brain and 
gut that contribute to symptom generation, perception, 
and reporting. Understanding these brain–gut 
interactions is crucial for accurate diagnosis, patient 
education, and development of effective management 
strategies that address both biological and psychological 
components of symptom experience.

Diagnostic testing approaches
The diagnosis of NCGS remains challenging due to the 
absence of definitive biomarkers and the heterogenous 
nature of patient symptoms. Although the 2015 Salerno 
experts’ criteria10 propose a systematic diagnostic 
approach, including a defined response to a gluten-free 
diet followed by a gluten challenge, practical 
implementation faces several obstacles. Expert consensus 
increasingly emphasises that diagnosis requires more 
than self-reporting, necessitating structured evaluation 
protocols.

The controlled dietary evaluation phase (phase 3; 
figure 2) represents the gold standard for verifying NCGS 
in the absence of specific biomarkers. Although double-
blind, placebo-controlled challenges remain the research 
gold standard, their clinical implementation is limited by 
a scarcity of standard gluten vehicles, the wide variability 
in dosing (ranging from 2 g/day to 52 g/day),22,74 and 
differing administration methods (eg, gluten powder 
cooked into whole foods,22 bread or muffins,75,76 muesli 
bars,23 or in capsules).17,74,77,78 In clinical practice, a 
pragmatic, open elimination-reintroduction protocol 
might be more feasible. This protocol typically involves 
an initial gluten-free trial (ideally incorporating FODMAP 
reduction),22 followed—if symptoms improve—by 
structured gluten reintroduction with low-FODMAP, 
gluten-containing foods. Whereas purified gluten is used 
in research, clinical alternatives—although not yet 
validated in trials—can include carefully selected or 
homemade seitan (a dense, protein-rich product made 
from vital wheat gluten, provided it is free from garlic, 
onion, or other high-FODMAP ingredients) or small 
portions of low-fructan wheat products, such as 
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sourdough spelt. Symptom monitoring is essential. 
Fructan-depleted gluten challenges with a low-FODMAP 
intake might help differentiate NCGS from FODMAP 
sensitivity.23

Biomarker investigation
Despite extensive research, no reliable biomarkers for 
NCGS have been established. Various candidates have 
been investigated, including markers of immune 
activation (soluble CD14, lipopolysaccharide binding 
protein),79 indicators of intestinal damage (fatty acid-
binding protein 2),79 measures of barrier function 
(zonulin),80 and antibody responses (IgG subclass 
reactivity to gluten).81 Although whole-protein antigliadin 
antibodies appear in 7–18% of individuals with IBS 
(without coeliac disease),82–84 and show associations with 
various conditions including idiopathic ataxia and 
neurological manifestations,38 their specificity for NCGS 
remains unclear.85 Available markers lack sufficient 
sensitivity and specificity for routine clinical use and 
require further validation through large-scale studies.

This three-phase systematic approach balances 
rigorous evaluation with practical feasibility, while 
acknowledging that our understanding of NCGS 
continues to evolve. Once a presumptive diagnosis is 
established through this process, appropriate 
management strategies can be implemented based on 
individual symptom patterns, triggers, and comorbidities.

Management
Dietary management
For individuals with symptomatic responses attributed to 
gluten or wheat, dietary modification remains the most 
common management approach, despite ongoing 
uncertainty about NCGS as a distinct entity and its 
underlying mechanisms. The heterogeneity of NCGS 
suggests that different subgroups might respond to 
different dietary interventions. Although some 
individuals might react specifically to gluten, evidence 
from controlled trials indicates that many symptoms 
improve on a gluten-free diet due to a concurrent 
reduction in FODMAP intake,22 particularly fructans, 
which commonly co-occur with gluten in cereals and 
grains.86

Implementing and maintaining a gluten-free diet 
presents considerable challenges, including higher costs 
(gluten-free products cost 139% more than their wheat-
based counterparts), increased preparation time, and 
social restrictions when dining out.87 These factors 
contribute to reduced quality-of-life scores, similar to 
findings in patients with coeliac disease.87

Nutritional adequacy warrants careful consideration as 
gluten-free products often contain less fibre and fewer 
micronutrients (vitamin D, vitamin B12, and folate) and 
minerals (iron, zinc, magnesium, and calcium) than 
their gluten-containing counterparts.88 This concern is 
particularly relevant given that patients with NCGS often 

report multiple food triggers beyond gluten, potentially 
leading to more restrictive diets. A dietitian who is 
knowledgeable about gluten-related disorders can 
provide valuable guidance on maintaining a balanced 
diet, despite these multiple restrictions.

The optimal amount of gluten restriction remains 
unclear for NCGS. This uncertainty has practical 
implications, as any degree of gluten tolerance could 
substantially improve dietary flexibility by allowing the 
consumption of products with trace gluten content. 
Notably, the Codex Alimentarius gluten-free standard 
(≤20 parts per million) was developed specifically for 
individuals with coeliac disease;89 however, its 
applicability to people with NCGS remains unclear given 
the absence of validated biomarkers or known thresholds 
for gluten reactivity in this population. Evidence suggests 
some individuals with self-reported NCGS can tolerate 
selected wheat varieties: de Graaf and colleagues showed 
successful consumption of breads made from spelt or 
emmer in many participants.90 This differential 
tolerability can be explained by the low fructan content in 
ancient wheat varieties such as spelt,86 further supporting 
the role of FODMAPs in symptom generation. Improved 
labelling of FODMAP content might assist consumers in 
identifying potential symptom triggers. As tolerance 
varies between individuals, personalised dietary 
management—ideally with dietetic guidance—remains 
essential.

Evidence-based supportive approaches
Beyond dietary management, addressing psychological 
factors might benefit patients with suspected NCGS. 
Given the statistically significant nocebo component 
identified in controlled trials,4,22 cognitive behavioural 
therapy91 and gut-directed hypnotherapy92 (both proven 
effective in IBS) might help address symptom-related 
anxiety and altered visceral perception. Gradual exposure 
to feared foods in controlled quantities might serve as an 
alternative or complement to strict exclusion diets,93 
particularly for patients with heightened symptom 
vigilance. These approaches have shown promise in 
alleviating both gastrointestinal and extraintestinal 
symptoms such as depression, impaired general 
functioning, and fibromyalgia.94,95

Emerging approaches
Supplementary approaches, such as enzyme 
preparations, have unclear value given there has been 
little evidence for gluten-specific effects96,97 and emerging 
strategies, such as wheat fermentation, require further 
validation before clinical implementation.98,99

Integrated approach
A balanced approach to NCGS management integrates 
appropriate dietary modifications with patient education 
about the gut–brain connection and the role of 
expectations in symptom generation. This personalised 
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framework helps individuals to identify and manage 
their unique symptom triggers, while avoiding 
unnecessarily restrictive diets and excessive medicali
sation. By acknowledging both the physiological and 
psychological components of symptom experience, 
clinicians can support patients in developing sustainable 
strategies that improve quality of life while respecting 
individual needs, preferences, and circumstances.

The structure of gluten and wheat
Wheat grain proteins are complex, covering multiple 
proteins primarily classified as gluten—ie, the major 
storage protein—and non-gluten proteins. Non-gluten 
proteins consist of albumins and globulins, including, 
among others, enzymes (eg, amylases), defence proteins 
(eg, amylase inhibitors), and puroindolines.

Gluten, strictly defined, is the rubbery protein mass 
that remains after washing wheat dough to remove 
starch granules and water-soluble constituents.13 In 
wheat, gluten contains alcohol-soluble gliadins and 
alcohol-insoluble glutenins, which together account for 
70–80% of the wheat grain protein content. Although 
proteins in rye (secalins) and barley (hordeins) show 
structural similarity and trigger coeliac disease responses, 
they are not gluten proteins. Gluten is known for its 
viscoelastic and adhesive properties, which are essential 
for dough formation and bread making.100 Polymeric 
glutenins contain high and low molecular weight 
subunits, whereas gliadins are made up of types α, β, γ, 
and ω. These proteins are rich in proline and glutamine 
amino acids,101 making them resistant to gastrointestinal 
proteases. This resistance results in various gluten 
peptides persisting in the intestinal lumen, with potential 
bioactive effects.

Most wheat consumption (~95%) involves hexaploid 
bread wheat (Triticum aestivum; genome AABBDD), 
followed by tetraploid durum wheat (Triticum durum; 
genome AABB). Ancient varieties, such as einkorn 
(genome AA), emmer (genome AABB), spelt (genome 
AABBDD), and Khorasan wheat (genome AABB), play a 
minor role. Claims about the health benefits of ancient 
wheats are not scientifically supported. Although 
intensive breeding has affected grain composition by 
increasing starch and decreasing protein content, 
elevated immunogenicity is not indicated in modern 
cultivars.11,12,102

Beyond proteins, wheat is an important source of 
fibres, minerals, vitamins, and phytochemicals. 
Fermentable fibres, particularly fructans, have emerged 
as significant symptom triggers in individuals with 
suspected NCGS.23 This finding aligns with studies 
showing no effect of gluten when properly controlled for 
FODMAP content, and symptom improvement in 
patients with NCGS on a low-FODMAP diet.22,31

Non-gluten proteins, such as amylase trypsin inhibitors 
(ATIs), represent about 2·5–6·3% of wheat grain proteins 
and contribute to natural defence in plants.103 ATIs have 

shown innate immune activation in vitro104–106 and in 
animal models107,108 via TLR4-mediated pathways,109 but 
their clinical relevance in human NCGS remains largely 
unstudied. No controlled human challenges have directly 
assessed ATI-specific responses in patients with NCGS. 
ATIs typically co-precipitate with gluten during extraction, 
making interpretation of gluten challenge studies more 
complex. This absence of human clinical data means that, 
despite promising preclinical findings, ATIs cannot yet be 
definitively implicated as causal agents in NCGS.

Vital gluten, a concentrated protein extract from wheat 
flour, is often used in food processing and clinical 
research for controlled gluten challenges. It is a purified 
form of wheat protein containing starch and with 
minimal moisture, but still including other proteins, 
such as ATIs, which might confound interpretation of 
clinical study results.103,105 A 10 g daily dose of vital gluten 
is sufficient for immune activation in coeliac disease110 
and, when prepared appropriately, is low in FODMAPs 
(fructans), making it suitable for use in double-blind, 
placebo-controlled food challenges. Sham or placebo 
comparators in such trials should match in appearance, 
texture, and FODMAP content, and commonly consist of 
gluten-free protein bases, such as rice or maize starches 
or whey protein isolate, provided they are low in 
fermentable carbohydrates.

Mechanistic pathways
The pathophysiology of NCGS remains poorly 
understood, with evidence from human, animal, and 
in-vitro studies suggesting multiple potential 
mechanisms (figure 3). Scientific developments have 
challenged earlier assumptions about immune 
mechanisms in NCGS. Although rapid symptom onset 
was previously hypothesised to indicate innate immune 
involvement distinct from adaptive responses in coeliac 
disease, direct experimental evidence from controlled 
human studies has not supported this distinction. 
Studies on coeliac disease have shown that gluten can 
rapidly induce symptoms, particularly nausea, 
accompanied by systemic cytokine release, indicating 
gluten-specific T-cell activation within hours.111–113 New 
diagnostic approaches measuring gluten-stimulated IL-2 
release now permit differentiation between coeliac 
disease and NCGS, even in individuals on a gluten-free 
diet, by detecting gluten-specific adaptive immune 
activation present only in coeliac disease.114 These 
findings indicate that early symptom onset alone does 
not imply innate immune activation. By contrast, human 
challenge studies on NCGS have consistently found no 
increase in systemic cytokine release following gluten 
exposure,115–117 highlighting the importance of 
distinguishing the mechanisms in NCGS from those 
extrapolated with preclinical models. The bolus gluten 
challenge protocol, used in coeliac disease by Daveson 
and colleagues,110 could be a valuable model to investigate 
acute symptom generation and immune responses in 
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NCGS under rigorously controlled conditions. Beyond 
immune mechanisms, several other pathways have been 
proposed to explain symptom generation in NCGS.

The four key pathways that have been investigated, 
namely, psychological factors, immune activation, 
intestinal barrier function, and gut microbiota alterations, 
are illustrated in figure 3. Psychological factors appear 
central to symptom generation through expectancy 
effects4,22 and altered visceral perception, although the 
mechanisms interact in a complex way with biological 
pathways. Whereas earlier studies explored possible local 
immune changes in NCGS, most methodologically 
robust investigations have not shown consistent mucosal 
irregularities or systemic immune activation.48,118–120 
Evidence for barrier dysfunction is similarly conflicting: 
some studies report increased intestinal permeability 
markers79,80 and others show no changes in functional 
barrier tests.29,115,117,121 Microbiota studies suggest possible 
alterations in bacterial composition with gluten or wheat 
intake, although findings vary between populations.31,122–125 
The failure to replicate findings, compounded by 
methodological variability and inconsistent definitions, 
suggests that NCGS might reflect a spectrum of gut–
brain interaction disorders and psychological factors, 
rather than a discrete gluten-mediated condition. Unlike 
coeliac disease, no genetic associations have been 

established to support NCGS as a distinct immunogenetic 
entity. Although ATIs have shown immune effects in 
preclinical studies, no controlled human studies have 
directly examined their role in NCGS symptom 
generation. A detailed discussion of the current evidence 
for each proposed mechanistic pathway, including the 
strengths and weaknesses of human versus preclinical 
studies, is provided in appendix 2 (pp 2–6).

The complex and potentially heterogeneous nature of 
NCGS might help explain why only some individuals 
show specific gluten reactivity in controlled challenges. 
Although large, well designed clinical studies have not 
supported NCGS as a distinct entity to date, the possibility 
of the specific physiological effects of gluten or wheat in 
subgroups cannot be excluded. Future research should 
include both large-scale, non-hypothesis-driven 
approaches, such as systems-level genetic, metabolic, 
immunological, and microbiome profiling, and smaller, 
hypothesis-driven studies targeting specific mechanistic 
pathways, provided a viable hypothesis is clearly defined 
and rigorously tested.

Challenges and solutions to understanding 
NCGS
The most fundamental challenge in NCGS research is 
uncertainty about its existence as a distinct clinical entity. 

Figure 3: Potential pathophysiological mechanisms
For ATIs, the evidence is from preclinical studies only. IEL=intraepithelial lymphocyte. TJ=tight junction. NCGS=non-coeliac gluten sensitivity. FODMAP=fermentable 
oligosaccharides, disaccharides, monosaccharides, and polyols. DBPC=double-blind, placebo-controlled. HMW=high molecular weight. LMW=low molecular weight. 
ATI=amylase trypsin inhibitor. LPS=lipopolysaccharide. AGE=advanced glycation endproducts. RAGE=receptor for advanced glycation endproducts.
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Panel: Key challenges and proposed solutions in non-coeliac gluten sensitivity research, diagnosis, and management 

Methodological limitations in clinical trials
Challenge
Double-blind placebo-controlled (DBPC) trials in non-coeliac 
gluten sensitivity (NCGS) are hampered by inconsistent coeliac 
disease screening,74,77 poor control of nocebo effects, and non-
standard protocols

Suggested solutions
•	 Implement uniform diagnostic criteria for coeliac disease 

exclusion 
•	 Standardise challenge protocols (vehicle, washout periods, 

and blinding verification)
•	 Develop measures to account for nocebo responses
•	 Establish consistent outcome assessment across trials

Lack of reliable diagnostic criteria
Challenge
Current diagnostic criteria are complex; the absence of 
biomarkers for NCGS leads to self-diagnosis, unclear prevalence 
estimates, and heterogenous study populations

Suggested solutions
•	 Develop validated diagnostic criteria with expert consensus
•	 Identify objective biomarkers for accurate NCGS diagnosis
•	 Do population-based studies with standardised assessment 

methods

Dietary restriction consequences
Challenge
Self-directed dietary restriction often leads to nutritional 
inadequacies and unnecessary restrictions

Suggested solutions
•	 Involve dietitians early in the diagnostic process
•	 Implement systematic dietary challenge protocols 

controlling for fermentable oligosaccharides, disaccharides, 
monosaccharides and polyols (FODMAPs) 

•	 Monitor nutritional status during restriction diets
•	 Consider psychological or gastroenterological referral when 

features of disordered eating or avoidant/restrictive food 
intake disorder are present

Commercial influences 
Challenge
Commercial and media influences can distort research 
priorities, diagnostic criteria, and patient management

Suggested solutions
•	 Require transparent declaration of funding sources 
•	 Develop independent diagnostic criteria
•	 Consider commercial determinants in guideline 

development

Heterogeneous research method
Challenge
Inconsistent study designs and diagnostic criteria prevent 
meaningful comparison across studies

Suggested solutions
•	 Implement standardised diagnostic criteria and study 

designs
•	 Do multicentre studies with consistent protocols
•	 Use strategies to minimise nocebo effects

Mechanisms of action
Challenge
Multiple pathways likely contribute to symptom generation, 
with substantial individual variability

Suggested solutions
•	 Investigate wheat components with standardised protocols 
•	 Study individual response variations and gut–brain 

interactions
•	 Compare findings with relevant control groups
•	 Develop integrated models of biological and psychological 

factors
•	 Replicate existing studies and explore symptom responses 

to varied FODMAP sources and doses

Interpretation of gluten challenges
Challenge
Challenges are confounded by wheat complexity and poor 
standardisation of protocols

Suggested solutions
•	 Develop best-practice guidelines for gluten challenges
•	 Control for confounding dietary factors
•	 Establish clinically significant endpoints
•	 Test dose–response relationships

Minimising dietary restriction risks
Challenge
Unnecessary dietary restrictions can lead to nutritional 
deficiencies and misdiagnosis

Suggested solutions
•	 Raise proper diagnostic testing before gluten-free diet 

recommendations
•	 Incorporate nutritional counselling with dietary 

modification
•	 Implement education about the risks of self-diagnosis

Management and follow-up
Challenge
The long-term health impacts of NCGS remain unknown, with 
insufficient evidence-based guidelines

Suggested solutions
•	 Develop multidisciplinary management approaches 
•	 Do longitudinal cohort studies of health outcomes
•	 Create and validate NCGS-specific outcome measures
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Multiple barriers impede not only progress in 
understanding and managing this condition, but also in 
establishing whether it represents a unique disorder 
rather than a subset of other conditions.

Although approximately 10% of adults self-report 
gluten or wheat sensitivity,24 controlled trials show 
gluten-specific responses in only a few.2,3 This discrepancy 
raises essential questions about whether NCGS exists as 
currently conceptualised. The substantial overlap with 
DGBI, powerful nocebo effects, and evidence implicating 
FODMAPs rather than gluten in symptom generation, 
suggest that current understanding might need 
substantial revision.

Similar to challenges faced in other areas of nutrition 
research,6 commercial influences in NCGS extend 
beyond direct research funding to include structural 
mechanisms shaping scientific and public discourse.7,126 
The growing gluten-free market creates powerful 
incentives for emphasising gluten sensitivity in the 
media, education, and clinical practice,126 manifesting as 
selective amplification of positive findings regarding 
gluten-free diets. These market forces can subtly 
influence research priorities, shape patient expectations 
and clinician perceptions, and potentially contribute to 
nocebo effects.7 Addressing these challenges requires 
independent, well designed studies examining specific 
wheat components while controlling for bias, critical 
evaluation of information sources, and transparent 
communication with patients about the current evidence 
regarding gluten or wheat sensitivity.

Integration of emerging research methods offers 
promising solutions for addressing these fundamental 
questions. Experimental developments to assess gut–
brain axis dysfunction127 alongside advances in 
microbiome analysis,128 immune profiling,116 and 
psychological assessment4 provide opportunities for a 
more comprehensive understanding of individual 
variation in symptom triggers and treatment response. 
These approaches could help identify whether distinct 
patient subgroups exist who show specific wheat 
component sensitivity, or whether the reported symptoms 
reflect the broader mechanisms of gut–brain interaction.

Implementation of evidence-based care remains 
challenging given the underlying uncertainty about the 
nature of this condition. The development of standardised 
clinical paths should balance rigorous diagnostic 
evaluation with practical feasibility and increasing pressure 
on health care, while acknowledging that our 
understanding of NCGS might evolve substantially. These 
clinical paths should include careful consideration of how 
to systematically assess both biological and psychological 
factors while maintaining patient-centred care.

Looking ahead, technological advances might facilitate 
more precise diagnosis and monitoring, but immediate 
focus should remain on resolving fundamental questions 
about NCGS as a distinct entity. Progress will require 
integrating mechanistic insights with patient experience, 

while upholding scientific rigour in the face of 
commercial pressures. Prioritising key research areas 
while addressing methodological challenges offers the 
most promising path towards understanding whether 
and how NCGS exists as a unique condition (panel).

Conclusion
The term NCGS is used to describe a heterogeneous 
group of individuals reporting intestinal and extraintestinal 
symptoms related to gluten or wheat ingestion, in the 
absence of coeliac disease or wheat allergy. However, 
whether NCGS represents a distinct clinical entity 
remains unclear. Meta-analyses indicate that only a small 
subgroup of people show gluten-specific responses in 
controlled trials, with evidence suggesting that FODMAPs 
and nocebo effects contribute significantly to symptom 
generation. Commercial influences, particularly from the 
growing gluten-free market, can subtly shape research 
priorities and narrative construction around NCGS. 
Definitive diagnosis remains elusive due to the absence of 
biomarkers, considerable overlap with DGBI, and 
methodological challenges in dietary evaluation. The role 
of specific wheat components, such as gluten, fructans, 
and ATIs, in triggering symptoms requires further 
investigation in well designed, independent studies. Until 
causative agents are identified and diagnostic tests 
developed, NCGS remains a diagnosis of exclusion, 
requiring careful systematic evaluation. Current evidence 
supports a multidisciplinary approach that integrates 
dietary modifications with psychological support while 
ensuring nutritional adequacy.
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