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1 Definitions 

Gluten can be defined as the rubbery protein mass that remains when wheat dough is washed 

to remove starch [1]. The major protein components of gluten, gliadins and glutenins, are 

storage proteins in wheat. Gluten and gluten-related proteins are present in wheat, rye, and 

barley, and are used widely in food processing to give dough the desired baking properties, 

add flavors, and improve texture. Gluten exposure in genetically predisposed individuals may 

lead to celiac disease [2,3]. 

1.1 Celiac disease 

Celiac disease (CD) is a chronic, multiple-organ autoimmune disease that affects the small 

intestine in genetically predisposed children and adults. It is precipitated by the ingestion of 

gluten-containing foods [3]. It may also be referred to as celiac sprue, gluten-sensitive 

enteropathy, or nontropical sprue. 

1.2 Wheat allergy 

Wheat allergy is an adverse immunologic reaction, mediated by immunoglobulin E (IgE) and 

non-IgE, to different wheat proteins. Depending on the route of allergen exposure and the 

underlying immunologic mechanisms, wheat allergy can be classified into four main 

categories [4]: 

 Classic food allergy – affecting the skin and gastrointestinal or respiratory tract 

 Exercise-induced anaphylaxis 

 Occupational asthma (baker’s asthma) and rhinitis 

 Contact urticaria 

1.3 Nonceliac gluten sensitivity 

Patients who experience resolution of both gastrointestinal and nongastrointestinal symptoms 

with a gluten-free diet (GFD), when celiac disease as well as IgE-mediated wheat allergy 

(WA) have been excluded, are labeled as having “nonceliac gluten sensitivity” (NCGS) [5]. 

Despite the often self-reported substantial improvement of symptoms that patients experience 

with a GFD, the results in clinical trials (gluten versus placebo) have so far been conflicting 

[6–10], leading to uncertainty about the true frequency of such a syndrome. 

At the moment, the only way to detect specific food sensitivity (when a specific mechanical 

test is not available) is to carry out double-blind placebo-controlled cross-over food 

challenges using wheat protein minimally contaminated with other inducers of symptoms, 

such as fructosans. However, nocebo effects, a normal phenomenon, are present in such 

challenges and need to be taken into consideration when the results are being interpreted 

[8,9]. Other potential or concomitant alimentary factors that are able to induce symptoms 

include carbohydrates (fermentable oligo-, di-, monosaccharides and polyols, FODMAPs) 

and wheat proteins such as amylase/trypsin inhibitors (ATIs). In addition, as there is still no 

concrete proof that gluten is responsible for the symptoms or the precise mechanism involved, 

some authors believe that “nonceliac wheat hypersensitivity” or “wheat intolerance 

syndrome” would be more appropriate terms [11,12]. 
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2 Cascades and key points in diagnosis and management 

2.1 WGO Cascades 

The World Gastroenterology Organisation (WGO) aims to guide health providers in the best 

management of celiac disease and other gluten-related disorders (GRDs) by providing a 

concise document with recommendations based on the latest evidence and resulting from our 

global expert consensus process, based on best current practices. 

In their diagnostic and treatment cascades, WGO guidelines provide a resource-sensitive 

and context-sensitive approach. A standardized global approach would require the 

epidemiology and clinical setting to be comparable in all parts of the world, with the full 

ranges of diagnostic tests and medical treatment options also generally available. This is not 

the case: neither the epidemiology nor the availability of resources for the diagnosis and 

management of celiac disease and GRDs is sufficiently uniform throughout the world to 

support the provision of a single “gold standard” approach. This Global WGO Guideline, 

therefore, includes a set of cascades to provide context-sensitive and resource-sensitive 

options for the diagnosis and management of GRDs. As such, the WGO Cascades are 

intended to serve as a “global” complement to, rather than a replacement for, the “gold 

standard” guidelines produced by regional groups and national societies. The Appendix here 

lists current gold standard guidelines. 

As there is a lack of sufficient data on NCGS and wheat allergy, the authors of this 

guideline consider that it is not at present feasible to produce cascades for NCGS and wheat 

allergy. 

 
WGO cascades: a hierarchical set of diagnostic, therapeutic, and management options to 

deal with risk and disease, ranked by the resources available. 

WGO guidelines and cascades are intended to highlight appropriate, context-sensitive and 

resource-sensitive management options for all geographical areas, regardless of whether they 

are considered to be “developing,” “semi-developed,” or “developed.” WGO cascades are 

context-sensitive, and the context is not necessarily defined solely by resource availability. 

2.2 Cascade for diagnosing celiac disease 

A diagnosis based only on “clinical assessment” and improvement after a gluten-free diet 

should be strongly discouraged. This has been a source of misdiagnosis and can only be 

helpful in a minority of patients out of the overall population (those with classic celiac disease 

who have signs and symptoms of malabsorption) and in areas with extremely limited 

resources. It could cause confusion, leading to incorrect diagnosis of celiac disease in patients 

with nonceliac disease gluten sensitivity, non–gluten-related enteropathy, irritable bowel 

syndrome, or “by chance” improvement of symptoms (e.g., after intestinal infection). In fact, 

a gluten-free diet can produce a nonspecific effect due to non–gluten-dependent dietary 

modifications, lower levels of FODMAPs, or because of a “placebo effect.” 

As first-line tests for symptomatic and asymptomatic patients, the experts suggest anti-

tissue transglutaminase (anti-tTG) IgA + total IgA. However, to confirm a positive first test, 

or in case of borderline tTG IgA titers, it is recommended that other tests should be added. 

Other immunoassays regarded as good tests include anti-endomysium antibody (EMA) and 

either a positive IgA-transglutaminase 2 (TG2) test or positive IgG-deamidated gliadin 

peptide (DGP) test. The combination of IgG-DGP and IgA-TG2 is particularly useful as an 

addition, to detect patients with CD who are IgA-deficient. IgG-DGP is reported to be able to 

detect a few more IgA-sufficient patients who are missed on IgA-TG2 tests. For some 

authors, performing IgA-tTG + IgG-DGP — two tests addressing different antigens — is 
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better than if two tests addressing the same autoantigen (IgA-tTG + IgA-EMA) are carried 

out. 

Table 1 Cascade with resource-sensitive options for diagnosing celiac disease 

Resource level Cascade of diagnostic options 

Gold standard Medical history and physical examination 

Celiac disease–specific antibodies: assessment and intestinal biopsy 

● Anti-tTG IgA or anti-EMA IgA, and total IgA to exclude IgA deficiency 

● In case of selective IgA deficiency, IgG-based tests should be used: anti-

DGP, anti-tTG, or EMA (the latter two are highly sensitive, but with lower 
specificity) 

● Intestinal biopsies are always necessary if the antibodies are low or 

negative, and if there are no signs/symptoms of malabsorption. However, 
pitfalls in histological diagnosis are common, and findings are 
characteristic, but not specific 

● In certain situations, biopsies may be omitted after the pros and cons 

have been discussed with an expert physician with special knowledge of 
celiac disease. The ESPGHAN has suggested a very high tTG-IgA titer (> 10 
times the upper limit of normal), positive EMA in a second blood sample, 
signs of malabsorption 

Medium resources Medical history and physical examination 

Antibody assessment as a single diagnostic tool — when endoscopy is not 
possible or trained pathologists are not available; titer levels should be 
considered  

● IgA anti-tTG and total IgA are the most appropriate and cost-effective 

approach in patients with suspected celiac disease  

● In IgA-deficient patients, an IgG-based test (anti-DGP, anti-tTG, EMA) is 

recommended 

● In patients with a positive serological anti-tTG test result in a setting in 

which histology is not possible, the likelihood of celiac disease can be 
further increased with a confirmatory test (anti-DGP, EMA) in a second 
blood sample 

● One should be aware of possible low-titer, false-positive anti-tTG in 

patients with thyroid or liver disease 

Intestinal biopsies as a single tool,* in settings in which pathology is 
(perhaps remotely) available but clinical laboratories cannot achieve the 
required standards 

● Pitfalls in histological diagnosis are common and should be considered 

when nonexpert pathologists are assessing biopsies. Findings are 
characteristic, but not specific 

● The strategy should be combined with the demonstration of clinical 

improvement after introduction of a gluten-free diet 

● A second biopsy may be necessary if there is no clinical improvement  

● A later gluten challenge to confirm biopsies should be performed, 

particularly if the diagnosis was established in young children, in whom 
other types of enteropathy are common 
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Resource level Cascade of diagnostic options 

Low resources Medical history and physical examination 

Antibody assessment as a single diagnostic tool 

● Start with testing anti-tTG IgA 

● If the results are negative and there is still a suspicion of celiac disease, 

add total IgA or DGP-IgG, if available 

Notes 
* Regional differences may be important — for example, when considering tropical sprue. 

● The performance of IgG and IgA anti-DGP is similar to that of IgA anti-tTG in symptomatic patients. 

● Anti-tTG IgA is more sensitive, but less specific than EMA IgA. 

● A high antibody titer is more likely to be diagnostic. 

Anti-tTG, antibodies to tissue transglutaminase-2; EMA IgA, endomysial antibodies IgA; anti-DGP, 
antibodies to deaminated gliadin peptides. 

2.3 Cascade for managing celiac disease 

Table 2 Cascade with resource-sensitive options for the management of celiac disease 

Resource level Cascade of options 

Gold standard Clinical evaluation (including lab tests) + dietary interview by dietitian 

 Serology tests and intestinal mucosal biopsies 

 Dietary instructions — lifelong and strict gluten-free diet —regular dietetic 
follow-up 

 ● Facilitate the patient’s approach to support groups for celiac patients 
with acknowledged experience 

 ● Follow-up* monitoring, including antibody tests: after 3–6 months in the 
first year and once a year thereafter in stable patients responding to the 
gluten-free diet 

 ● The role of repeat biopsies in the follow-up period is still controversial, 
and they are not universally recommended. Repeat biopsies should be 
considered mandatory for seronegative patients. Repeat biopsies are 
recommended in patients with persistent symptoms during a strict 
gluten-free diet 

Medium resources Clinical evaluation (including lab tests) + dietary interview by expert 
dietitian, if available 

 Serology tests — anti-tTG IgA and DGP IgA to monitor mucosal damage and 
consumption of gluten 

 Dietary instructions— lifelong and strict gluten-free diet — regular dietetic 
follow up 

 ● Facilitate the patient’s approach to support groups for celiac disease 
patients with acknowledged experience 

 ● Follow-up* monitoring: on demand in first year  

 ● Duodenal biopsies after a gluten challenge should be considered for 
cases that have negative serology at diagnosis to confirm celiac disease 

 ● Biopsies may be also considered for patients with persistent symptoms 

Low resources Clinical evaluation (including lab tests if possible) + dietary interview by 
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Resource level Cascade of options 

physician or expert dietitian, if available 

 Dietary instructions: lifelong and strict gluten-free diet — dietetic follow-up 
when possible 

 ● Facilitate the approach to support groups for celiac patients with 
acknowledged experience 

 ● Follow-up* monitoring: on demand and symptom-based 

Anti-tTG, antibodies to tissue transglutaminase; DGP, deaminated gliadin peptides; IgA, 
immunoglobulin A. 

* Follow-up: 

● The most important obstacle to implementing the recommendations is poor awareness of celiac 
disease by patients and physicians. 

● Among gastroenterologists, there is a sense that celiac disease does not require follow-up by a 
specialized physician after diagnosis and may be considered a minor condition in comparison with 
irritable bowel disease (IBD) and inflammatory bowel syndrome (IBS). 

2.4 Key points 

 Gluten and gluten-related proteins present in wheat, rye, barley, and in oats when 

contamination with wheat has not been avoided, are the causative external trigger of 

celiac disease. Celiac disease occurs almost exclusively in patients who express the 

major histocompatibility complex (MHC) class II human leukocyte antigen, DQ 

subregion 2 (HLA-DQ2) and HLA-DQ8 molecules. 

 The incidence has been increasing over the last 20 years. 

 The prevalence of celiac disease in the population varies between roughly one in 100 and 

one in 300 in most parts of the world. 

 The highest incidence of celiac disease seroconversion is between 12 and 36 months of 

age. 

First-degree and (to a lesser extent) second-degree relatives have an increased risk for 

celiac disease (approximately 70% of first-degree relatives are HLA-DQ2–positive and/or 

HLA-DQ8–positive, in comparison with 30–35% in the general population). The clinical 

presentation of celiac disease varies widely, and the onset of the disease or symptoms may 

occur at any time in life. Many patients with celiac disease have few gastrointestinal 

symptoms or present with extraintestinal manifestations, while a minority of patients have 

malabsorption (classic celiac disease). Patients with symptomatic celiac disease appear to 

have an increased risk of complications, including death, in comparison with the general 

population. However, this excess rate of major complications appears to resolve after 3–

5 years on a strictly gluten-free diet. The risk for asymptomatic celiac disease cases that are 

only detected on serological screening is poorly known. 

Key diagnostic findings include: 

 Characteristic histopathologic changes in intestinal mucosal biopsies, including 

intraepithelial lymphocytosis, crypt hyperplasia, and various grades of villous atrophy. 

 Evidence that small-intestinal enteropathy is dependent on gluten, which can be shown 

by positive celiac disease–specific antibodies and/or clinical and/or histological 

improvement in response to a gluten-free diet. 

Serological testing can: 

 Confirm celiac disease in patients with characteristic enteropathy 

 Identify patients in whom biopsies are warranted 

 Investigate patients with an increased risk for the disease 
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 Help diagnose celiac disease in some suspected cases 

Treatment: 

Patients with celiac disease should not eat products containing wheat, rye, or barley. Patients 

usually need to follow a strictly gluten-free diet for the rest of their lives. Oats may be 

consumed, but they may be contaminated by wheat, and pure, uncontaminated, gluten-free 

oats are often not available. A small subgroup of patients with celiac disease (fewer than 5%) 

may also be intolerant to pure oats, and an oat-free diet is therefore not recommended, at least 

during the first 3 months of treatment. 

3 Epidemiology 

Celiac disease is common throughout the world, and its prevalence has significantly increased 

over the past 20 years [13]. There has been a substantial increase in the numbers of new cases 

of celiac disease, partly due to better diagnostic tools and thorough screening of individuals 

considered to be at high risk for the disorder [14]. Celiac disease still represents a statistical 

iceberg, with far more undiagnosed than diagnosed cases [15–17]. 

 The prevalence in Western countries is around 1% of the general population, but it is 

substantially increasing in other parts of the world. 

 The female-to-male ratio has been variably reported, with prospective population studies 

rating from 1 : 3 to 1.5 : 1. 

 Celiac disease is now known to affect all age groups, including the elderly; more than 

70% of new patients are diagnosed above the age of 20 years [18]. 

 The risk of having celiac disease is much greater in first-degree relatives (up to 10%) and 

lesser in second-degree relatives, as well in individuals with type 1 diabetes mellitus and 

other autoimmune diseases, Down syndrome, and a number of other associated diseases 

[16]. 

 Clinically severe manifestations may occur during pregnancy or during the puerperium 

in up to 17% of female patients [19]. 

3.1 Global emergence of celiac disease 

Early epidemiological studies regarded celiac disease as a disease of individuals of Caucasian 

ancestry, located mainly in Europe and North America [20]. However, further studies in other 

areas of the world revealed a similar prevalence of celiac disease there [21–23]. The 

prevalence of the disorder is globally 1%, but wide variations between countries have been 

shown [17]. 

 The prevalence of celiac disease in low-risk populations in the developing world is 0.14–

5.7%, while that in high risk populations is 1.2–55% [24]. 

 Some of these studies have detected celiac disease among people with Native American 

or Afro-American ancestry [25]. 

 Recent reports have shown that celiac disease is a common disorder in North Africa [26], 

the Middle East [17], India [27], and Pakistan [28]. 

 In intertropical Africa, celiac disease has been reported especially in Djibouti and Sudan 

[29–31]. A low level of awareness, lack of diagnostic tools, and lower gluten exposure 

due to different diets might explain the apparently lower incidence of celiac disease in 

sub-Saharan Africa. No local seroprevalence data are available. 

 Reports from China have shown that both the celiac disease–predisposing HLA-DQ 

alleles and celiac disease are not rare in the provinces of Jiangsu and Zhejiang, at least 

[32]. 
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In summary, the worldwide distribution of gluten-containing foods, predisposing 

genotypes, and factors involved in the pathogenesis of celiac disease are likely to be 

responsible for the widespread and almost universal emergence of the disorder. 

 A multicenter study in Europe has confirmed the 1% prevalence, with some variability 

among the different countries. 

 A meta-analysis of studies from Asia suggests that celiac disease is not uncommon in 

Asia and that the seroprevalence and prevalence of celiac disease in Asia are 1.6% and 

0.5%, respectively [33]. 

 A recent epidemiologic study in Amerindians from the north of Argentina (Toba 

community) attending a multidisciplinary health mission detected celiac disease (2.2%) 

or persistent autoimmunity (2%) in individuals with the HLA-DQ8 predisposing 

haplotype [34]. 

 The highest celiac disease prevalence in the world has been identified in a specific 

Western Saharan population, at 5.6% — almost ten times higher than in most European 

countries. The population also showed one of the highest frequencies of HLA-DQ2 and 

HLA-DQ8 and very high gluten consumption [35]. 

 Other studies have demonstrated that the number of new cases of celiac disease found in 

a specific period in a given population (the incidence) is increasing (in North America 

and Europe) [13,36]. 

Table 3 Prevalence of celiac disease in different parts of the world 

 Country Prevalence Remarks 

Africa Burkina Faso 0 Wheat consumption is negligible 

Libya 0.8%  

Sahara 5.6% High level of susceptibility genotypes, HLA-
DQ2 and HLA-DQ8, very high gluten 
consumption 

Sub-Saharan Africa n/a Short series in Djibouti, Sudan. Real incidence 
not known: lack of awareness and diagnostic 
capabilities, and staple cereals most gluten-
free and HLA-related predisposing genes 
much less frequent than in Western countries 

Tunisia 1 : 18–1 : 335  

Zambia 1 : 18–1 : 335  

Americas Argentina  1 : 67–1 : 681 Toba community 

High level of HLA-DQ8 susceptibility genotype 

Brazil 1.66 : 1000  

Canada 0.9%  

Chile 1 : 67–1 : 681  

Colombia 1 : 67–1 : 681  

Mexico 1 : 67–1 : 681  

USA 1 : 100–200  

Europe Belarus n/a  

Bulgaria 2.65% IDDM patients 

Croatia 1 : 519  

Czech Republic 1 : 218  

Denmark 6.9 : 100,000  

Estonia 0.34%  
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 Country Prevalence Remarks 

Finland  2%  

France 1 : 250  

Germany 0.9%  

Greece 0.18% 
8.6% 

Adults 
IDDM children 

Hungary 1 : 166  

Ireland 1 : 300  

Italy 1 : 106  

Latvia 0.35–0.49%  

Netherlands 1 : 198  

Norway 1 : 262 Low wheat consumption, low frequency of 
HLA-DQ2 

Poland 1 : 404 In children 

Portugal 1 : 134  

Romania 3.9% IDDM patients 

Russia n/a  

Spain 1 : 118  

Sweden  1 : 190  

Switzerland 1 : 132  

UK 1 : 100  

Ukraine n/a  

Middle East Egypt 0.5%  

Iran 1 : 100 Several studies have reported prevalences in 
Iran and other Middle Eastern countries 
similar to those in western Europe  

   

Kuwait 1 : 18 Chronic diarrhea 

Turkey 1 : 87 Anatolian adults: 1 : 100 

Saudi Arabia  12 : 100 Type 1 diabetes 

Syria 1.5 : 100  

Yemen 1 : 18 Chronic diarrhea 

Asia, South-
East Asia, 
Australasia 

Australia 1 : 82–1 : 125  

India 0.3–1.04% General population; prevalence higher in 
northern India 

Japan 1 : 20.000 Low wheat consumption, low frequency of 
HLA-DQ2 

Indonesia, Korea, 
Malaysia, 
Singapore, smaller 
Pacific Islands 

n/a  

Kazakhstan n/a  

IDDM, insulin-dependent diabetes mellitus; n/a = not available. 
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The ratio of diagnosed to undiagnosed cases of celiac disease varies from country to 

country (one to two in Finland, one to 10 in the United States, Argentina, and Germany) 

[15,21,37,38]. This suggests that most cases of celiac disease would remain undetected 

without active screening. 

There is an urgent need to increase awareness among primary-care physicians and 

pediatricians about the wide diversity of clinical manifestations and the role of serological 

testing in the diagnosis of celiac disease. This has been demonstrated in Northern Ireland and 

Finland as a major factor in the increase in diagnosis in those countries [39,40]. 

There are no substantial differences between the proportions of symptomatic patients and 

screening-detected patients (mostly with a subclinical phenotype) in any of the countries or 

geographic areas in which epidemiological studies have been carried out. 

3.2 Genetics 

The specific role of the HLA-DQA1 and HLA-DQB1 genes in the presentation of gluten 

peptides as antigens makes the MHC HLA locus the most important genetic factor in the 

development of celiac disease. Celiac disease is associated with HLA-DQ2 and -DQ8; HLA-

DQ2 is present in approximately 95% of celiac disease patients of northern European descent, 

while the rest are carriers of HLA-DQ8 [41]. Recent analyses have shown that HLA class I 

molecules are also associated with celiac disease [42,43]. 

The frequency of the high-risk HLA-DQ haplotypes for celiac disease shows variations 

across populations [42], and this may be related to differences in the prevalence of celiac 

disease — there are marked differences between the HLA risk groups, with an up to six times 

higher risk in high-risk groups (HLA haplotype DR3-DQ2, especially homozygotes) in 

comparison with low-risk groups (DR4-DQ8) [44]. 

 The presence of HLA risk alleles is a necessary, but not a sufficient, factor for the 

development of celiac disease (< 1% of patients lack DQ2 and DQ8) [45,46]. 

 Research suggests that, although key to the pathogenesis of celiac disease, HLA 

haplotypes alone confer approximately 35–40% of the genetic risk [42,47]. 

 HLA typing tests have a high negative predictive value, and an absence of HLA-DQ2/-

DQ8 excludes the presence of celiac disease in susceptible individuals [44,47]. 

 Additional non-HLA genomic regions identified as being associated with celiac disease 

appear to explain an additional 32% of the genetic heritability (25.5% for MHC HLA 

and 6.5% for non-HLA region, calculated in the liability scale using 1% of prevalence) 

[42]. 

 In general terms, the presence of gluten in the diet is a necessary factor; there is no celiac 

disease without gluten, even in the presence of a genetic predisposition. 

HLA tests are recommended in the following situations: 

 A negative HLA test is helpful to exclude the possibility of celiac disease. 

 In individuals with an uncertain diagnosis of celiac disease — negative serology, but 

histology suggestive of celiac disease. HLA testing is helpful here only if it is negative. 

HLA testing will most likely be positive if the serology is positive and the histological 

findings are negative. 

 In order to distinguish siblings who can be reassured that it is unlikely that they will 

develop celiac disease from those who need to be monitored for the development of the 

disease. 

 In individuals with other autoimmune diseases and some genetic disorders who should 

be investigated for celiac disease (e.g., autoimmune thyroiditis). 
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3.3 Environmental factors 

 Gluten is essential for the development of celiac disease. 

 Randomized controlled trials have not confirmed, as was formerly supposed, that early 

introduction of gluten (< 5 months of age) or later (at 12 months of age) can reduce the 

risk of celiac disease [48–50]. Whether or not the amount of gluten at an early age 

matters is still a matter of controversy [51]. The duration of breastfeeding (exclusive, 

total, or at the time of gluten introduction) is also not associated with a reduced risk of 

developing celiac disease [48–50,52]. 

 Loss of gluten tolerance can occur at any time in life as a consequence of other triggers 

besides gluten. 

4 Clinical history and key symptoms 

The recent increase in the numbers of patients diagnosed with celiac disease correlates with 

greater awareness among physicians of the remarkably wide and varied clinical 

manifestations of this disorder [3,35,38,53,54]. It is also related to the development and 

regional availability of accurate screening tests, as well as a genuine increase [35,36] in the 

incidence. 

A wide range of symptoms are observed in the clinical setting. Here we follow the “Oslo 

definitions” for celiac disease [3]. 

4.1 Classic celiac disease 

Patients with classic celiac disease present with signs and symptoms of malabsorption, 

including diarrhea, steatorrhea, iron-deficiency anemia, and weight loss or growth failure [3]. 

Adults — signs and symptoms 

 Chronic diarrhea (formerly considered the most common symptom) 

 Weight loss 

 Iron-deficiency anemia 

 Abdominal distension due to bloating 

 Malaise and fatigue 

 Edema (hypoproteinemia) 

 Osteoporosis 

Children — signs and symptoms 

 Failure to thrive, weight loss, growth failure 

 Vomiting 

 Chronic diarrhea 

 Abdominal distension due to bloating 

 Iron-deficiency anemia 

 Muscle wasting 

 Edema (hypoproteinemia). 

 Irritability and unhappiness 

4.2 Nonclassic celiac disease 

In nonclassic celiac disease, patients may present with nonspecific gastrointestinal symptoms 

without signs of malabsorption, or with extraintestinal manifestations (without 

gastrointestinal symptoms) [3,55]. The prevalence of nonclassic celiac disease is high in the 

Western world, with patients mainly presenting with unexplained iron-deficiency anemia. 
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Adults and children – signs and symptoms 

The presentation may be monosymptomatic or oligosymptomatic, or with low intensity. 

 Abdominal distension 

 Abdominal pain 

 Celiac crisis (cholera-like syndrome) [56] 

 Chronic fatigue, lack of energy 

 Chronic constipation in children 

 Chronic migraine 

 Dermatological manifestations (such as rash, psoriasis, blisters) 

 Peripheral neuropathy 

 Unexplained chronic hypertransaminasemia [57] 

 Folic acid deficiency 

 Reduced bone density 

 Unexplained infertility 

 Delayed puberty, late menarche/early menopause 

 Unexplained miscarriage, premature birth, or small for gestational age infant 

 Dental enamel defects 

 Dyspepsia, early satiety, anorexia 

 Depression and anxiety, moodiness and irritability 

 Vitamin B12 deficiency 

4.3 Asymptomatic celiac disease 

Many patients, especially those diagnosed during screening, report no symptoms even on 

detailed questioning, and despite the presence of characteristic intestinal lesions. A gluten-

free diet often leads to improvement in the quality of life, even in patients who considered 

themselves asymptomatic at the time of diagnosis [58]. This supports continuation of dietary 

restriction over the long term [59]. 

This diversity of symptoms represents a challenge for health professionals who are not 

familiar with celiac disease. 

Family studies have shown that almost 50% of newly diagnosed celiac disease patients 

have an asymptomatic clinical course [60]. It is therefore likely that half of the undiagnosed 

population has this asymptomatic clinical form. However, many patients with 

“asymptomatic” disease report a “new normality” after starting a gluten-free diet, and most of 

them remain on the diet [61]. 

5 Diagnosis of celiac disease 

5.1 Why is celiac disease difficult to diagnose? 

 Wide spectrum of clinical characteristics, which can vary during a patient’s lifetime. 

 Symptoms may overlap with those of irritable bowel syndrome. 

 Patients may have mainly extraintestinal manifestations, or even no symptoms. 

 There is a lack of awareness about celiac disease among clinicians (and patients). 

 There is a lack of diagnostic capabilities in some geographical areas, such as intertropical 

Africa. 

There are also several “myths,” such as: 

 Celiac disease is rare. 
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 Celiac disease occurs: 

— Only in Caucasians 

— Mostly in Europe and the United States. 

— Only in childhood 

— Only in patients with chronic diarrhea 

 Celiac disease can be cured after (a period of) treatment. 

 Celiac disease is a mild disorder and “the problem goes away after diagnosis and a 

gluten-free diet.” 

In adults and children, the diagnosis of celiac disease hinges on the presence of positive 

celiac disease–specific autoantibodies and concomitant diagnostic intestinal biopsies [15]. 

In symptomatic patients with signs of malabsorption (classic celiac disease), high-titer 

(10 ×) autoantibodies (anti-transglutaminase) confirmed by positive or other autoantibody 

tests (EMA or DGPs) in a second blood sample has been suggested as sufficient to diagnose 

celiac disease, without intestinal biopsies. This should be considered after the pros and cons 

have been discussed with an expert physician [62]. 

 For diagnosis, second (post-treatment) biopsies are not necessary for most patients if 

they have positive initial diagnostic serology findings and respond satisfactorily to a 

gluten-free diet. There is no wide consensus among experts or guidelines with respect to 

this statement [63,64]. 

 The second biopsies should be reserved for patients in whom the first biopsies and 

serologic tests have been inconclusive (e.g., seronegative enteropathy) or for patients 

who fail to respond despite adherence to a strict gluten-free diet [65]. 

 A gluten challenge, in which pure gluten or gluten-containing food is reintroduced, 

should be reserved for patients who have been started on a gluten-free diet but have a 

doubtful diagnosis [66,67]. 

Table 4 Algorithm for diagnosing celiac disease 

Symptomatic patients High-risk populations 
Incidental endoscopy and 
histology findings 

↓ ↓ ↓ 

SEROLOGY SEROLOGY SEROLOGY 

Negative serology Negative serology Positive serology 

→ Other diagnosis? → Celiac disease unlikely → Celiac disease 

Positive serology Positive serology Negative serology 

→ BIOPSY → BIOPSY → HLA-DQ2 & -DQ8 test 

Positive biopsy 
→ Celiac disease 

  

Negative 
biopsy 

Negative 
biopsy 

Positive 
biopsy 

Negative 
HLA test  

Positive 
HLA test 

↓ → Celiac 
disease 
unlikely 

→ Celiac 
disease 

→ Other 
diagnosis? 

↓ 

— Reevaluation 
— HLA-DQ2 & -DQ8 
— Other diagnosis? 

— Reevaluation 
— Consider other 

serologic tests 

Source: adapted from Kelly et al., Gastroenterology 2015 [64]. 
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5.2 Which patients should be tested? 

A recent review [68] suggests that, although celiac disease fulfills several WHO criteria for 

mass screening, sufficient proof of its benefit is still lacking and a strategy of proactive case-

finding in high-risk groups is the appropriate approach at present. 

5.2.1 Patients with clinical manifestations suggestive of celiac disease 

 Chronic or intermittent diarrhea (e.g., IBS) 

 Iron-deficiency anemia 

 Failure to thrive 

 Weight loss 

 Growth failure 

 Delayed puberty 

 Primary or secondary amenorrhea 

 Persistent fatigue 

 Dermatitis herpetiformis–like rash 

 Fracture with inadequate trauma/osteopenia/osteoporosis 

 Infertility 

 Ataxia 

 Unexplained increase in transaminases 

5.2.2 Conditions associated with an increased risk for celiac disease 

 Type 1 diabetes mellitus 

 Autoimmune thyroid disease 

 Autoimmune liver disease 

 Down syndrome 

 Turner syndrome 

 Williams syndrome 

 Selective immunoglobulin A (IgA) deficiency 

 Unexplained elevated serum aminotransferase levels 

Note: These conditions may not be related pathogenically to celiac disease, but the high 

prevalence of cases makes it necessary to test patients serologically. 

5.2.3 First-degree relatives of patients with celiac disease 

 All first-degree relatives should be screened for celiac disease. 

 Approximately 7–10% of first-degree relatives may develop celiac disease, and the risk 

varies considerably along with their relationship to the index patient. 

 The risk of having celiac disease is highest in siblings (9%), followed by offspring (8%) 

and parents (3%). While sisters and daughters of the index patient have the highest risk 

of having celiac disease (one in seven and one in eight, respectively), the risk is one in 

13 in sons, one in 16 in brothers, one in 32 in mothers, and one in 33 in fathers. The risk 

of having celiac disease is higher among second-degree relatives (2.3%) of patients in 

comparison with the general population [69]. 

 HLA typing for all first-degree relatives; do no further work-up on those who are 

negative for HLA-DQ2/8. The risk for HLA-DQ2/-DQ8–positives varies depending on 

the alleles present, with the highest risk in homozygotes for DQ2. Seroconversion 

towards positive antibodies has been estimated at below 1% cumulatively per year, with 

the highest incidence rate between 12 and 36 months [44]. 
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5.3 Differences in diagnostic criteria for celiac disease 

The diagnostic criteria for celiac disease may differ in some parts of the world because of 

several factors. 

 Cut-off titers for most of the serological tests are based on data from Caucasian 

populations. The cut-off titer for a positive test, sensitivity, and specificity may vary with 

age, ethnicity, and region of residence. 

 While celiac disease is the predominant cause of villous abnormalities in Caucasian 

populations, in many countries tropical sprue, parasitic infections, and 

immunoproliferative small-intestinal diseases are also relevant causes of villous 

abnormalities. 

5.4 Diagnostic tests 

5.4.1 Endoscopy in patients with suspected celiac disease 

Although endoscopy is neither sufficiently sensitive nor specific [70] to detect celiac disease, 

the following findings [71] on endoscopy should raise a suspicion: 

 Scalloping of duodenal folds 

 Fissuring over the folds and a mosaic pattern in the mucosa 

 Flattening of folds 

 Decreased number of folds, size and/or disappearance of folds with maximum 

insufflation 

 Absence of villi at magnification 

 Granular appearance of the duodenal bulb 

Intestinal mucosal biopsies should always be obtained when any of the above endoscopic 

features are observed. Endoscopic biopsies should also be obtained even if the endoscopic 

folds appear normal, but there is a clinical suspicion of the disease, since many patients with 

celiac disease may have apparently normal folds. An absence of endoscopic findings has a 

low predictive value for discarding the possibility of celiac disease in low-risk populations 

[64,70]. 

5.4.2 Intestinal biopsy and histology 

A combination of villous abnormalities seen at intestinal biopsies, together with a positive 

serological test, is the gold standard diagnostic criterion for celiac disease. A modified Marsh 

classification for villous abnormalities is now widely used for assessing the severity of villous 

atrophy in clinical practice [63,72,73]. 

While the histological changes seen in celiac disease are considered to be characteristic, 

they are not pathognomonic, as similar changes can be seen in several other conditions, 

including tropical sprue, parasitic infection, common variable immunodeficiency, human 

immunodeficiency virus (HIV) enteropathy, and drug and enteropathy induced by food 

allergy (such as to cow’s milk). 

Celiac disease predominantly affects the mucosa of the proximal small intestine, with 

damage gradually decreasing in severity towards the distal small intestine, although in severe 

cases the lesions can extend to more distal areas [20]. 

Lesions in the duodenum/upper jejunum may be patchy, as a result of which they may be 

missed if sufficient sampling of mucosa has not been done. Four to six biopsy samples [3] 

must be taken from the second part of the duodenum, and from the duodenal bulb. In patients 

with ultrashort celiac disease, pathology may be confined to the duodenal bulb — 

highlighting the importance of taking biopsies from that area [74]. Biopsies must be taken 

when patients are on a gluten-containing diet (at least 3 g of gluten/day for 2 weeks) [75]. A 
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negative histological diagnosis may justify a second biopsy in selected patients who have 

positive antibodies, such as high-titer anti-tTG, anti-DGP and/or endomysial antibodies. 

Biopsy samples taken from the proximal duodenum above the ampulla of Vater may have 

artifacts (e.g., stretching of villi) produced by submucosal Brunner’s glands, which may be 

falsely interpreted as flat mucosa. 

Under light microscopy, the most characteristic histological findings [20] in patients with 

celiac disease who are taking a gluten-containing diet are: 

 Increased density of intraepithelial lymphocytes (> 25/100 epithelial cells) 

 Crypt hyperplasia, with a decreased villi/crypt ratio 

 Blunted or atrophic villi 

 Mononuclear cell infiltration into the lamina propria 

 Epithelial changes, including structural abnormalities in epithelial cells 

It is highly recommended that the pathologist’s report should include changes in a structured 

format, including the above-mentioned histological changes, intraepithelial lymphocyte 

count, and interpretation in terms of the modified Marsh classification. Pathologists should 

also comment on the quality of biopsies. If biopsies are of poor quality, with small 

unorientated fragments, the pathologist should abstain from making a diagnosis. In these 

cases, endoscopy with multiple biopsies should be repeated before gluten restriction. 

A series of well-designed studies by Marsh [20] made it possible to interpret the wide range 

of mucosal damage induced by gluten, with the celiac histological modifications being 

categorized as ranging from normal mucosa to subtotal/total villous atrophy in patients with 

celiac disease. The modified Marsh classification is widely used in clinical practice [73,76]. 

Another simpler classification has been proposed in order to minimize intraobserver 

variability [77]. 

Table 5 Modified Marsh classification of gluten-induced small-intestinal damage [73,76] 

Stage 0 Pre-infiltrative mucosa; up to 30% of patients with dermatitis herpetiformis (DH) or gluten ataxia 
have small-intestinal biopsy specimens that appear normal 

Stage 1 Increase in the number of intraepithelial lymphocytes (IELs) to more than 25 per 100 enterocytes 
with a normal crypt/villi ratio 

Stage 2 Crypt hyperplasia. In addition to the increased IELs, there is an increase in crypt depth without a 
reduction in villus height 

Stage 3 Villous effacement. This is the classic celiac disease lesion. It is found in 40% of DH patients. Despite 
marked mucosal changes, many individuals are asymptomatic and are therefore classified as having 
subclinical or silent celiac disease. This lesion is characteristic, but not pathognomonic, of celiac 
disease and can also be seen with severe giardiasis, infantile food allergy, or post-enteritis 
syndrome, graft-versus-host disease, chronic ischemia of the small intestine, tropical sprue, 
immunoglobulin deficiencies, and other immune deficiencies and allograft rejection 

5.5 Serum antibody tests 

Two main groups of serological markers for untreated celiac disease have been shown to be 

highly sensitive and specific [78,79]: 

 Autoantibodies targeting the auto-antigen 
— Antiendomysial (EMA) and anti-tissue transglutaminase (anti-tTG) antibodies 

 Antibodies targeting the offending agent (gliadin) 
— Antibodies against synthetic deamidated gliadin peptides (anti-DGPs) 

All of these antibodies are based on immunoglobulin A (IgA) or immunoglobulin G (IgG). 

Specifically, IgG-based tests are useful for detecting celiac disease in selected IgA-deficient 

patients. 
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 Patients who have a low antibody titer and normal small-intestinal mucosa may have a 

false-positive test. The serological test should be repeated after 6 months while the 

patient is on a gluten-containing diet. If the test becomes negative, this may be regarded 

as transient seropositivity. There are few data on the long-term follow-up in such 

patients. 

 If the serology remains positive, these patients may have potential celiac disease and 

they should be followed up and the original biopsy reviewed. The majority of potential 

celiac disease patients later develop celiac disease. 

 In addition, 30% of patients with dermatitis herpetiformis who have positive serology 

findings have normal histology. However, a GFD is recommended even with negative 

histology, as it restores positive serology and skin lesions. 

 Asymptomatic individuals with titers just at the cut-off level (borderline) should be 

retested after 3–6 months on a normal diet (with no gluten restriction or reduction). 

Symptomatic individuals with borderline serology should undergo biopsy anyway, 

possibly after an increase in the amount of gluten in their diet. 

 Antibody tests against native gliadin (AGA-IgA or AGA-IgG) are neither sensitive nor 

specific for celiac disease and should not be used [62]. 

 Tests for measuring celiac-specific antibodies in stool, urine, and saliva have a lower 

performance in comparison with blood-based tests and should not be used in clinical 

practice. 

5.5.1 IgA EMA 

IgA endomysial antibodies bind to endomysium, the connective tissue located around smooth 

muscle, producing a characteristic staining pattern that can be visualized with indirect 

immunofluorescence [80]. Tests should be titrated, if possible; even low titers of serum IgA 

endomysial antibodies are specific for celiac disease. The test is expensive, observer-

dependent, and labor-intensive, requiring expert input for correct interpretation. The target 

antigen has been identified as tissue transglutaminase-2. IgA endomysial antibody testing is 

moderately sensitive (around 80%) and has the highest specificity of all celiac disease–

specific tests (with close to 100% specificity if performed by experienced operators) for 

untreated (active) celiac disease [62,78]. 

5.5.2 IgA anti-tTG 

Anti-tTG antibodies are highly sensitive and specific for the diagnosis of celiac disease [81]. 

Enzyme-linked immunosorbent assay (ELISA) tests for IgA anti-tTG antibodies are now 

widely used in clinical practice. They are widely available and are easier to perform, less 

observer-dependent, and less expensive than the immunofluorescence assay required for 

detecting IgA endomysial antibodies [78,79]. Interestingly, tTG targets the same autoantigen 

(TG2) as EMA. The diagnostic accuracy of IgA anti-tTG assays has been further improved 

with the use of human tTG instead of the nonhuman tTG preparations (with poorer diagnostic 

accuracy) used in earlier immunoassay kits. Although anti-tTG antibodies are used 

throughout the world, there are still substantial differences in the performance of different 

commercial kits [79]. 

5.5.3 IgA and IgG anti-DGP antibodies 

An ELISA based on the detection of synthetically developed deamidated gliadin peptides 

(DGPs) was introduced a few years ago, and clinical research has shown that this assay has a 

very high level of diagnostic accuracy in high-risk and low-risk populations. This has been 

confirmed in recent studies [82]. 

IgG-class anti-DGPs perform better than IgA-based DGP tests for diagnosing celiac disease 

[82–84]. 
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5.5.4 Choosing the most appropriate serologic test in different clinical scenarios 

Celiac disease–specific serological tests are important for the following two purposes [78,85]: 

1. To confirm gluten dependence in patients with enteropathy (diagnosis) 

 IgA-EMA, IgA anti-tTG, and IgG and IgA anti-DGP perform similarly, offering the 

most valuable surrogates for gluten dependence. 

 IgG-based tests (anti-DGP, EMA and tTG) appear to be very helpful in IgA-deficient 

patients who are negative for the respective IgA-based tests. 

2. To select patients for duodenal biopsy 

To reduce the need for duodenal biopsies and on the basis of the different accuracy of 

serologic tests, a series of serological algorithms is used to select patients for biopsy in 

different clinical scenarios. 

Choice of serological test for screening of the general population: 

 Anti-tTG IgA, combined with total IgA and an IgG-based test (in those who are IgA-

deficient) is the most widely used first-line algorithm for screening, due to its high 

sensitivity and very good specificity. 

 The positive predictive value in low-risk populations depends on the titer level [86,87]. 

Asymptomatic individuals with low titers (e.g., less than three times the cut-off values) 

should be retested after 3–6 months on a diet with high gluten content before endoscopy 

and biopsies are considered. 

 A serologic algorithm, with serial use of more specific screening assays (e.g., EMA), has 

therefore been widely used to improve the diagnostic accuracy in the general population 

[86,88]. 

 A combination of tests may improve case-finding. If tests are simultaneously positive, a 

diagnosis of celiac disease is extremely likely [85,89,90]. 

The EMA test requires expert observers. ELISA/radioimmunoassay-based tests for 

detecting IgA anti-tTG or IgG anti-DGP should therefore be recommended in settings with 

low expertise. 

5.6 HLA-DQ2/-DQ8 genotyping 

HLA-DQ2/-DQ8 genotyping may be important in diagnosing seronegative disease and to 

exclude celiac disease prior to embarking on a formal gluten challenge. 

5.7 Presumptive gluten-free diet 

In some geographic areas, such as intertropical Africa, where diagnostic facilities are lacking 

or unaffordable, a presumptive gluten-free diet may constitute an indirect diagnostic tool if 

followed by dramatic clinical improvement [29]. As such, it is easy to introduce in many 

areas of Africa as a low-cost, risk-free treatment. The main difficulty is convincing parents to 

introduce a diet for a malnourished child, and especially the lifelong duration of the diet 

(although this difficulty is not specific to the tropics). 

Although this strategy is relevant in isolated areas, where it may be the only way to confirm 

and treat celiac disease, we strongly recommend against it in all settings where serology is 

available. 

In all individuals who start a gluten-free diet (for any reason — e.g., wheat allergy, 

lifestyle, IBS), celiac disease should be mandatorily excluded by a negative test for celiac-

specific antibodies before the diet is initiated. 
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5.8 Differential diagnosis 

There is a wide range of clinical manifestations of celiac disease, and they may mimic the 

symptom complexes of many other gastrointestinal diseases. In addition, histological lesions 

suggestive of celiac disease are also present in many other conditions, such as: 

 Tropical sprue 

 Combined immunodeficiency states 

 Giardiasis 

 Medication-induced enteropathy (olmesartan, mycophenolate) 

 HIV enteropathy 

 Radiation damage 

 Recent chemotherapy 

 Graft-versus-host disease 

 Chronic ischemia 

 Cholera 

 Crohn’s disease 

 Helicobacter pylori infection 

 Eosinophilic gastroenteritis 

 Enteropathy caused by food allergy (in young children) 

 Autoimmune enteropathy 

 Severe malnutrition 

5.9 Why should we detect celiac disease? 

For symptomatic celiac disease patients, introducing a GFD can lead to significant 

improvement in symptoms, abnormal biochemical measures, and quality of life [91]. Lifelong 

treatment also reduces the risk of malignant and nonmalignant complications. Concerns 

remain about the long-term consequences in patients with asymptomatic celiac disease, and 

whether maintaining a lifelong GFD is necessary for all patients. Several studies suggest that 

patients who have the condition detected during screening, most of whom can be regarded as 

asymptomatic, can improve their quality of life in the longer term with a GFD [92,93]. 

Patients with (long-term untreated) celiac disease have an elevated risk for benign and 

malignant complications, and mortality [64,94,95]. 

 Cancer — highest risk in the initial years after diagnosis, decreases to (near) normal risk 

by the fifth year [96], overall risk increment 1.35 

 Malignant lymphomas 

 Small-bowel adenocarcinoma 

 Oropharyngeal tumors 

 Unexplained infertility (12%) 

 Impaired bone health and growth (osteoporosis 30–40%) 

 Bone fractures — increased risk 35% for classically symptomatic celiac disease patients 

[97,98] 

 The mortality risk is elevated in adult celiac patients, due to an increased risk for fatal 

malignancy (hazard ratio, 1.31; 95% confidence intervals, 1.13 to 1.51 in one study) [64] 

 Adverse pregnancy outcome [99] 
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6 Management of celiac disease 

The only treatment for celiac disease, at present, is a strictly gluten-free diet for life 

[20,66,100,101]. No foods or medications containing gluten from wheat, rye, or barley or 

their derivatives can be taken, as even small quantities of gluten may be harmful. 

 Removal of gluten (with a reduction to below 20 mg gluten intake per day) from the diet 

of celiac disease patients will result in symptomatic, serologic, and histological 

remission in most patients [84,93]. 

 Approximately 70% of patients report an improvement in symptoms within 2 weeks of 

starting the gluten-free diet [93]. 

 Growth and development in children return to normal with adherence to a gluten-free 

diet. Many complications of the disease are preventable with a gluten-free diet 

[102,103]. 

 With strict dietary adherence, the titer of celiac disease–specific antibodies normalizes. 

 Although the villous changes start to improve within months after the start of a gluten-

free diet, complete histological resolution may take years and may not be achieved in 

every patient [104,105]. There is evidence that a lack of histological resolution may be 

dependent on persistent consumption of gluten [64]. 

The safe limit of gluten intake varies from patient to patient and has been considered to be 

10–100 mg/day, although a subsequent study indicated that the upper limit should be no more 

than 50 mg/day [106]. 

 Pure, uncontaminated oats are not toxic in over 95% of patients with celiac disease, and 

have been used as part of GFDs in some countries (such as Finland) in adults and 

children for more than 15 years without an increased risk for enteropathy. There is a very 

small subgroup (< 5%) in whom oats are not safe [107,108]. There is reluctance in some 

countries to advise liberal use of oats, because of difficulties in guaranteeing that 

commercially available oats will be free of contamination with other grains. An oat-free 

diet, at least during the first months of treatment, can therefore be recommended. 

 Rice and corn (maize) can be included in a gluten-free diet. 

Although most patients have a rapid clinical response to a gluten-free diet, the rate of 

response varies. Patients who are extremely ill may require hospital admission, repletion of 

fluids and electrolytes, intravenous nutrition, iron, vitamins, and occasionally, steroids [109]. 

Patients should be encouraged to eat natural high-iron and high-folate foods, especially if a 

deficiency in these minerals is documented. Patients should consult a dietitian who is 

knowledgeable about gluten-free diets, especially during the first year after diagnosis. Not all 

dietitians are familiar with the complexity of a gluten-free diet, and local or national support 

groups may provide most of the information required. 

Patient support and education at the time of diagnosis are very important and should be an 

integral part of the management [110]. 

Adolescents with celiac disease should undergo a formal transition process, with education 

and a structured transfer to adult care [111]. 

6.1 Recommendations after diagnosis 

When following up celiac disease, it is important to consider the implications of the following 

concepts at the moment of evaluating the GFD: 

 Serological tests cannot detect minimal gluten intake (traces), so an interdisciplinary 

approach is needed for detailed evaluation of the clinical situation and the GFD. This 

evaluation should be done by expert physicians and nutritionists [93,112]. 
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 The need for repeated duodenal biopsies to evaluate healing and assess adherence to a 

GFD is a controversial matter among experts. Although this approach is frequently used 

in practice, it is not clear whether it is necessary for patients who respond to the GFD 

clinically and have decreasing or negative autoantibody levels. Among the experts who 

recommend repeated biopsy, the timing for when samples should be obtained is not well 

defined. Complete healing of the intestinal mucosa is also often slow or incomplete, 

especially among adults. Intestinal biopsies should be considered mandatory in patients 

with persistent symptoms despite evidence of a strict GFD. 

 Continuing consumption of high amounts of gluten as well as gluten traces (intentional 

or unnoticed) is the most likely cause in patients who do not respond to the treatment 

[108,113,114]. 

The following is a summary of recommendations for follow-up after diagnosis and tools for 

monitoring adherence to a gluten-free diet [9] during the first year after diagnosis: 

Clinical evaluation: check symptoms and do laboratory tests (e.g., full blood count, iron 

status, vitamin B12, celiac serology, calcium, vitamin D) and celiac disease serology tests 

(best predictors so far: quantitative determination of anti-tTG IgA and anti-DGP IgA) 

[84,104,115]. 

 Children and adolescents should be monitored annually (anthropometry, pubertal 

development, celiac-specific serology) by a pediatrician or pediatric gastroenterologist 

until they have reached their final height. 

 A bone mineral density scan can be performed to provide a baseline measure of bone 

mass [116]. 

 Vaccination against pneumococci, Haemophilus influenzae, meningococci [117]. 

 Counseling by a nutritionist: assessment of nutritional status and adherence to a gluten-

free diet on the basis of an interview, a food diary, and frequency of consumption 

(coinciding with the clinical visit). 

 The patient should be helped to join support groups with acknowledged experience in 

celiac disease — levels of adherence to gluten-free diet are associated with membership 

of advocacy groups and regular dietetic follow-up [118,119]. 

 If necessary and/or requested, a psychological consultation should be offered [120]. 

6.2 Gluten-free diet 

6.2.1 Not allowed in a gluten-free diet 

Grains, starches, and flours not permitted in a gluten-free diet [101,121]: 

 Barley 

 Bran 

 Bulgur 

 Couscous 

 Durum flour 

 Einkorn (Triticum monococcum)* 

 Emmer (Triticum dicoccum)* 

 Farro* 

 Gluten, gluten flour 

 Graham flour 

 Kamut™ (Khorasan wheat)* 

 Malt, malt extract, malt flavoring, malt syrup 

 Oats, oat bran, oat syrup — not labeled as gluten-free 

 Rye 

 Semolina (durum wheat)* 
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 Spelt (dinkel wheat, Triticum spelta) 

 Triticale 

 Wheat germ, wheat starch, wheat bran 

 Any item with wheat, barley, or rye in its name 

* Varieties of wheat 

Pure oats free of contamination are available in some countries, and these are allowed in 

certain quantities. Although many studies have indicated that a moderate amount of oats can 

safety be eaten by patients with celiac disease, there are concerns regarding the contamination 

of oats with wheat and barley during processing. 

6.2.2 Allowed in a gluten-free diet 

Gluten-free grains, flours, and starches that are allowed in a gluten-free diet: 

 Amaranth 

 Arrowroot 

 Bean flours 

 Buckwheat 

 Corn 

 Garbanzo beans 

 Seeds 

 Millet 

 Montina flour (Indian rice grass) 

 Nut flour and nut meals 

 Oats (uncontaminated, labeled as gluten-free) 

 Potato flour, potato starch 

 Quinoa 

 Rice, all forms (brown, white, sweet, wild, jasmine, basmati, glutinous rice, polished 

rice, rice bran) 

 Sorghum flour 

 Soy flour 

 Tapioca 

 Teff flour 

Although these gluten-free grains, flours, and starches are allowed in a GFD, there are 

concerns regarding cross-contamination with wheat and barley. Starches and flours should 

therefore be analyzed for gluten content before permitted use in diets for celiac disease 

patients. Some countries periodically publish updated lists of gluten-free products on the 

Internet. Foods on the list have been analyzed for gluten content [122,123]. 

6.2.3 Other foods for a basic gluten-free diet 

 Dairy 

 All fresh meats and gluten-free preserved meat 

 Seafood 

 Eggs 

 Legumes: lentils, chickpeas (garbanzo beans), peas, beans, nuts, seeds —packaged, not 

loose 

 Fruits (fresh, frozen, canned) and plain fruit juices 

 Vegetables (fresh, frozen, canned) and plain vegetable juices 

 Liquid vegetable oils 
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6.2.4 Miscellaneous items allowed in a gluten-free diet 

 Sweets: honey, corn syrup, sugar (brown and white) 

 Snack foods: plain popcorn, nuts, plain pickles, olives, gluten-free potato chips (potato 

crisps) 

 Condiments: natural herbs, pure black pepper, vinegars (apple, grape, or wine) 

Cooking and food preparation: patients should be instructed not to contaminate gluten-free 

food — e.g., using separate cooking utensils, cooking surfaces, and toasters. 

The majority of industrially produced foods contain nonallowable ingredients — attention 

to labeling is important, and available lists should be checked for allowable foodstuffs. It is 

very important to access a support group. 

A gluten-free diet is low in fiber. Patients should be advised to eat a high-fiber diet 

supplemented with whole-grain rice, maize, potatoes, and ample vegetables. Any dietary 

deficiencies such as iron, folic acid, calcium and (very rarely) vitamin B12 should be 

corrected. 

6.3 Prevention — screening 

Currently, there are no definite measures for the primary prevention of celiac disease based on 

the timing of gluten introduction for infants or the duration of breastfeeding. Randomized 

controlled trials have failed to induce tolerance by feeding small amounts of gluten [48] or 

delaying gluten introduction until after 12 months of age [49]. Whether the amount of gluten 

is important is still a matter of controversy [51,124,125]. Early detection and treatment are the 

most valid methods for secondary prevention of celiac disease [126]. 

In the debate on how to improve the detection of gluten-related disorders, some recommend 

switching from high risk–based case-finding to an active policy of serological celiac disease 

testing in the general population [68,127]. 

6.4 New management options 

As the steps involved in the immunopathogenesis of celiac disease have been gradually 

unraveled, many immunopathogenetic targets are now being explored for alternative/adjunct 

treatments, such as intraluminal digestion of gluten, improvement in barrier functions, and 

immunomodulators. Many of the new options have reached the stage of clinical trials, but 

none of them is at present available for clinical use. 

6.5 Monitoring 

6.5.1 Laboratory assessment 

Celiac serology can be useful, but falling concentrations of celiac-specific antibodies indicate 

gluten reduction and have limited ability to define complete adherence. Once the antibodies 

have normalized, a subsequent increase in level is considered a good indicator of gluten 

ingestion. The ultimate measure of adherence is the demonstration of intestinal healing, but 

this may not occur even in patients with strict gluten avoidance. 

Assessment interval: every 3–6 months until abnormal baseline tests are corrected or until 

clinical stabilization; then every 1–2 years. 

 Studies suggest that periodic testing for IgA anti-tTG or IgA anti-DGP is the preferred 

method for monitoring compliance. 

 Although these tests do not identify minor dietary indiscretions — normal titers are 

insensitive for ongoing gluten exposure or enteropathy — a continued reduction in serum 

concentrations helps assess compliance with the diet. 
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 Persistent borderline, increased, or increasing titers indicate significant gluten exposure 

[64]. 

6.5.2 Nutritionist consultation 

Interval: ideally every 3–6 months until clinical normalization; then every 1–2 years. This is 

particularly important in women of child-bearing age and during pregnancy. An expert 

dietitian should be consulted in order to: 

 Assess the patient’s current nutritional status. 

 Identify macronutrient and/or micronutrient intake and detect deficiencies and/or 

excesses.  

— It is important that patients with celiac disease consume a well-balanced diet 

including vitamins, calcium, and fibers, with specialist consultation. 

 Analyze eating habits and potential factors affecting access to the diet. 

 Provide information and initiate the gluten-free diet. 

 Provide dietary education. 

 Monitor and evaluate dietary compliance and reinforce alimentary counseling. 

Patients who are unable to adhere to the diet may require support with psychological 

counseling. 

6.5.3 Persistence of symptoms 

Persistence of symptoms is frequently caused by continued ingestion of gluten. A common 

difficulty with the gluten-free diet is cross-contamination and the presence of unexpected 

gluten in processed food items and/or medicines. Gluten is used widely in processed food 

products and thus may be a hidden ingredient, so it is prudent for patients to routinely check 

the ingredient list before purchasing any product. If the response to gluten-free diet is 

suboptimal, intentional or inadvertent ingestion of gluten should be considered. In these cases, 

persistence of positive serology may identify major and continued lapses in dietary adherence. 

List of causes of persistence of symptoms in patients with celiac disease: 

 Overlapping irritable bowel syndrome or inadvertent gluten ingestion (most common 

causes) 

 Wrong diagnosis 

 Primary lactose intolerance 

 Food allergies other than wheat 

 Pancreatic insufficiency 

 Microscopic colitis 

 Bacterial overgrowth 

 Inflammatory bowel disease 

 Ulcerative jejunitis* 

 Enteropathy-associated T-cell lymphoma* 

 Refractory celiac disease* 

* These can be regarded as complications of long-lasting celiac disease. 

6.6 Transfer of care from childhood to adulthood 

Adolescents/young adults with celiac disease are at risk of “medical” dropout prior to and 

during the transfer to adult health care [128,129]. In general, adults with celiac disease are 

used to taking care of their diet and quickly learn what they can eat. However, adolescents are 

often still helped by parents and caregivers and may not be autonomous in dealing with their 

disease. There are no precise guidelines for filling the gap between the pediatric and adult 

services for celiac disease, and transitional healthcare is now recommended. The transitional 
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clinic should focus on education (dietary and health issues), the need to monitor the disease, 

and should deal with any psychological issues that may rise [111]. 

6.7 Refractory celiac disease 

Refractory celiac disease is defined as persistence (or recurrence) of clinical symptoms and 

histopathological abnormalities in association with clinical symptoms despite excellent 

adherence to a GFD for at least 12 months [108]. This may occur at presentation (primary), or 

after an initial response to a gluten-free diet (secondary) [130]. Refractory celiac disease must 

be considered particularly in patients with celiac disease who are diagnosed over the age of 

50. 

There are two subtypes of refractory celiac disease:  

 Type I, with phenotypically normal intraepithelial lymphocytes 

 Type II, with clonal expansion of intraepithelial lymphocytes and an aberrant phenotype 

lacking surface CD3, CD8, and T-cell receptors 

Type II disease is considered to be a form of low-grade intraepithelial lymphoma, revealed by 

severe malabsorption that is not responsive to a gluten-free diet. This is the most severe form, 

and it is associated with a high mortality rate [131]. 

7 Appendix 

7.1 Abbreviations 

Table 6 Abbreviations used in this WGO guideline 

AGA antigliadin antibody 

ATI amylase/trypsin inhibitor 

CD celiac disease 

DGP deamidated gliadin peptide 

DH dermatitis herpetiformis 

EATL enteropathy-associated T-cell lymphoma 

ELISA enzyme-linked immunoassay 

EMA anti-endomysium antibody 

ESPGHAN European Society for Pediatric Gastroenterology, 
Hepatology, and Nutrition 

FODMAP fermentable oligo-, di-, monosaccharides and polyol 

GFD gluten-free diet 

GRD gluten-related disorder 

HIV human immunodeficiency virus 

HLA human leukocyte antigen 

IBD inflammatory bowel disease 

IBS irritable bowl syndrome 

IDDM insulin-dependent diabetes mellitus 

IEL intraepithelial lymphocyte 
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IgA immunoglobulin A 

IgE immunoglobulin E 

IgG immunoglobulin G 

MHC major histocompatibility complex 

NCGS nonceliac gluten sensitivity 

NRCD nonresponsive celiac disease 

TG2 transglutaminase 2 

tTG Tissue transglutaminase 

WA wheat allergy 

WGO World Gastroenterology Organisation 

WHO World Health Organization 

 

7.2 Gold standard guidelines 

 2016: 

Transition from childhood to adulthood in coeliac disease: the Prague consensus 

report. Ludvigsson et al. Gut 2016;65:1242–51 [111]. 

 2014: 

Diagnosis and management of adult coeliac disease: guidelines from the British 

Society of Gastroenterology. Ludvigsson et al. Gut 2014;63:1210–28 [63]. 

 2013: 

ACG clinical guidelines: diagnosis and management of celiac disease. Rubio-Tapia et 
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