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…..Ma va documentato il «mucosal healing» ?

Quando è opportuno ripetere una biopsia duodenale ?

Quando preoccuparsi ?
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 INTRODUCTION 
 Th is clinical guideline addresses the diagnosis, treatment, and 
overall management of patients with celiac disease (CD), includ-
ing an approach to the evaluation of non-responsive CD. While 
it is primarily directed at the care of adult patients, variations 
pertinent to the pediatric population have been included. 

 Each section will provide specifi c recommendations based 
on the current literature and a summary of the evidence support-
ing those recommendations. Th e GRADE system was used to 
evaluate the quality of supporting evidence ( 1 ) ( Table 1 ). A  “ strong ”  
recommendation is made when the benefi ts clearly outweigh 

the negatives and the result of no action.  “ Conditional ”  is used 
when some uncertainty remains about the balance of benefi t /
 potential harm. Th e quality of the evidence is graded from 
high to low.  “ High ” -quality evidence indicates that further 
research is unlikely to change the authors ’  confi dence in the 
estimate of eff ect.  “ Moderate ” -quality evidence indicates that 
further research would be likely to have an impact on the confi -
dence of the estimate, whereas  “ Low ” -quality evidence indicates 
that further study would likely have an important impact on the 
confi dence in the estimate of the eff ect and would likely change 
the estimate.   

                                   ACG Clinical Guidelines: Diagnosis and Management of 
Celiac Disease    
  Alberto       Rubio-Tapia  ,   MD   1      ,     Ivor D.       Hill  ,   MD   2      ,     Ciar á n P.       Kelly  ,   MD   3      ,     Audrey H.       Calderwood  ,   MD   4       and     Joseph A.       Murray  ,   MD   1                

 This guideline presents recommendations for the diagnosis and management of patients with celiac disease. 
Celiac disease is an immune-based reaction to dietary gluten (storage protein for wheat, barley, and rye) that 
primarily affects the small intestine in those with a genetic predisposition and resolves with exclusion of gluten 
from the diet. There has been a substantial increase in the prevalence of celiac disease over the last 50 years 
and an increase in the rate of diagnosis in the last 10 years. Celiac disease can present with many symptoms, 
including typical gastrointestinal symptoms (e.g., diarrhea, steatorrhea, weight loss, bloating, fl atulence, abdominal 
pain) and also non-gastrointestinal abnormalities (e.g., abnormal liver function tests, iron defi ciency anemia, bone 
disease, skin disorders, and many other protean manifestations). Indeed, many individuals with celiac disease may 
have no symptoms at all. Celiac disease is usually detected by serologic testing of celiac-specifi c antibodies. The 
diagnosis is confi rmed by duodenal mucosal biopsies. Both serology and biopsy should be performed on a gluten-
containing diet. The treatment for celiac disease is primarily a gluten-free diet (GFD), which requires signifi cant 
patient education, motivation, and follow-up. Non-responsive celiac disease occurs frequently, particularly in those 
diagnosed in adulthood. Persistent or recurring symptoms should lead to a review of the patient ’ s original diagnosis 
to exclude alternative diagnoses, a review of the GFD to ensure there is no obvious gluten contamination, and 
serologic testing to confi rm adherence with the GFD. In addition, evaluation for disorders associated with celiac 
disease that could cause persistent symptoms, such as microscopic colitis, pancreatic exocrine dysfunction, and 
complications of celiac disease, such as enteropathy-associated lymphoma or refractory celiac disease, should be 
entertained. Newer therapeutic modalities are being studied in clinical trials, but are not yet approved for use in 
practice. Given the incomplete response of many patients to a GFD-free diet as well as the diffi culty of adherence 
to the GFD over the long term, development of new effective therapies for symptom control and reversal of 
infl ammation and organ damage are needed. The prevalence of celiac disease is increasing worldwide and many 
patients with celiac disease remain undiagnosed, highlighting the need for improved strategies in the future for 
the optimal detection of patients.  
   Am J Gastroenterol  2013; 108:656–676;  doi: 10.1038/ajg.2013.79; published online 16 April 2013         

      1   Division of Gastroenterology and Hepatology, Mayo Clinic ,  Rochester ,  Minnesota ,  USA   ;         2   Department of Pediatrics, Wake Forest University School of Medicine , 
 Winston-Salem ,  North Carolina ,  USA   ;         3   Celiac Center, Division of Gastroenterology, Beth Israel Deaconess Medical Center  &  Harvard Medical School , 
 Boston ,  Massachusetts ,  USA   ;         4   Gastroenterology, Department of Medicine, Boston University School of Medicine ,  Boston ,  Massachusetts ,  USA   .     
    Correspondence:      Joseph A. Murray, MD ,   Division of Gastroenterology and Hepatology, Mayo Clinic, 200 1st Street SW ,  Rochester ,  Minnesota   55905 ,  USA . 
E-mail:  murray.joseph@mayo.edu   
 Received 8 January 2013; accepted 26 February 2013 

CME

nature publishing group PRACTICE GUIDELINES 656

The American Journal of GASTROENTEROLOGY VOLUME 108 | MAY 2013   www.amjgastro.com

 INTRODUCTION 
 Th is clinical guideline addresses the diagnosis, treatment, and 
overall management of patients with celiac disease (CD), includ-
ing an approach to the evaluation of non-responsive CD. While 
it is primarily directed at the care of adult patients, variations 
pertinent to the pediatric population have been included. 

 Each section will provide specifi c recommendations based 
on the current literature and a summary of the evidence support-
ing those recommendations. Th e GRADE system was used to 
evaluate the quality of supporting evidence ( 1 ) ( Table 1 ). A  “ strong ”  
recommendation is made when the benefi ts clearly outweigh 

the negatives and the result of no action.  “ Conditional ”  is used 
when some uncertainty remains about the balance of benefi t /
 potential harm. Th e quality of the evidence is graded from 
high to low.  “ High ” -quality evidence indicates that further 
research is unlikely to change the authors ’  confi dence in the 
estimate of eff ect.  “ Moderate ” -quality evidence indicates that 
further research would be likely to have an impact on the confi -
dence of the estimate, whereas  “ Low ” -quality evidence indicates 
that further study would likely have an important impact on the 
confi dence in the estimate of the eff ect and would likely change 
the estimate.   

                                   ACG Clinical Guidelines: Diagnosis and Management of 
Celiac Disease    
  Alberto       Rubio-Tapia  ,   MD   1      ,     Ivor D.       Hill  ,   MD   2      ,     Ciar á n P.       Kelly  ,   MD   3      ,     Audrey H.       Calderwood  ,   MD   4       and     Joseph A.       Murray  ,   MD   1                

 This guideline presents recommendations for the diagnosis and management of patients with celiac disease. 
Celiac disease is an immune-based reaction to dietary gluten (storage protein for wheat, barley, and rye) that 
primarily affects the small intestine in those with a genetic predisposition and resolves with exclusion of gluten 
from the diet. There has been a substantial increase in the prevalence of celiac disease over the last 50 years 
and an increase in the rate of diagnosis in the last 10 years. Celiac disease can present with many symptoms, 
including typical gastrointestinal symptoms (e.g., diarrhea, steatorrhea, weight loss, bloating, fl atulence, abdominal 
pain) and also non-gastrointestinal abnormalities (e.g., abnormal liver function tests, iron defi ciency anemia, bone 
disease, skin disorders, and many other protean manifestations). Indeed, many individuals with celiac disease may 
have no symptoms at all. Celiac disease is usually detected by serologic testing of celiac-specifi c antibodies. The 
diagnosis is confi rmed by duodenal mucosal biopsies. Both serology and biopsy should be performed on a gluten-
containing diet. The treatment for celiac disease is primarily a gluten-free diet (GFD), which requires signifi cant 
patient education, motivation, and follow-up. Non-responsive celiac disease occurs frequently, particularly in those 
diagnosed in adulthood. Persistent or recurring symptoms should lead to a review of the patient ’ s original diagnosis 
to exclude alternative diagnoses, a review of the GFD to ensure there is no obvious gluten contamination, and 
serologic testing to confi rm adherence with the GFD. In addition, evaluation for disorders associated with celiac 
disease that could cause persistent symptoms, such as microscopic colitis, pancreatic exocrine dysfunction, and 
complications of celiac disease, such as enteropathy-associated lymphoma or refractory celiac disease, should be 
entertained. Newer therapeutic modalities are being studied in clinical trials, but are not yet approved for use in 
practice. Given the incomplete response of many patients to a GFD-free diet as well as the diffi culty of adherence 
to the GFD over the long term, development of new effective therapies for symptom control and reversal of 
infl ammation and organ damage are needed. The prevalence of celiac disease is increasing worldwide and many 
patients with celiac disease remain undiagnosed, highlighting the need for improved strategies in the future for 
the optimal detection of patients.  
   Am J Gastroenterol  2013; 108:656–676;  doi: 10.1038/ajg.2013.79; published online 16 April 2013         

      1   Division of Gastroenterology and Hepatology, Mayo Clinic ,  Rochester ,  Minnesota ,  USA   ;         2   Department of Pediatrics, Wake Forest University School of Medicine , 
 Winston-Salem ,  North Carolina ,  USA   ;         3   Celiac Center, Division of Gastroenterology, Beth Israel Deaconess Medical Center  &  Harvard Medical School , 
 Boston ,  Massachusetts ,  USA   ;         4   Gastroenterology, Department of Medicine, Boston University School of Medicine ,  Boston ,  Massachusetts ,  USA   .     
    Correspondence:      Joseph A. Murray, MD ,   Division of Gastroenterology and Hepatology, Mayo Clinic, 200 1st Street SW ,  Rochester ,  Minnesota   55905 ,  USA . 
E-mail:  murray.joseph@mayo.edu   
 Received 8 January 2013; accepted 26 February 2013 

CME

7� CONGRESSO NAZIONALE AIC
9 Novembre 2018 - Roma

 

Via Caffaro 10  
16124 Genova 
Tel. 010 4550685  
Fax 010 8449404 
segreteria@celiachia.it 
www.celiachia.it 
Associazione Italiana Celiachia 
     

1 

 
 

7° CONVEGNO NAZIONALE AIC 
 

La biopsia intestinale nella diagnosi e nel follow-up della malattia celiaca 
 

Roma 9 Novembre 2018 
Angelicum Centro Congressi - Largo Angelicum, 1 - 00184 Roma 

 
 
 

Programma Scientifico Preliminare 
 
 

09.30 – 10.30  Registrazione dei partecipanti 
 
10:30 – 10:45 Introduzione ai lavori – G. Di Fabio, Presidente AIC 
10.45 – 11.00 Saluti Autorità  
 
11:00 – 13:30  SESSIONE I 

11:00 – 11:25 L’istologia: problemi di interpretazione - S. Biagi 
11:25 – 12:00  Celiachia senza biopsia – C. Ciacci /R. Auricchio  
12:00 – 12:25  Mancato Mucosal healing in corso di dieta senza glutine: quando preoccuparsi – 
Relatore in fase di definizione 
12:25 – 12:50 Problemi di istologia in pediatria -  R. Troncone 
12:50 – 13: 15 Atrofia dei villi: sempre celiachia?- G.R. Corazza 
13:15 – 13:30 Discussione 

 
13:30- 15:00  Lunch e Sessione Poster 
 
15:00 – 17:00 SESSIONE II 
 CASI CLINICI*: Presentazione di 5 Casi Clinici selezionati dal Comitato Scientifico del 
 Convegno 
17.00 - 17.30 Chiusura lavori e Questionario di valutazione dell’apprendimento 
 

The American Journal of GASTROENTEROLOGY VOLUME 108 | MAY 2013   www.amjgastro.com

666  Rubio-Tapia  et al.  

   Summary of the evidence   .   Th ere is universal agreement on the 
necessity of long-term monitoring of patients with CD ( 212 ). Th e 
number of patients with CD who receive follow-up is unknown. 
In the United States, follow-up appears to be suboptimal in prac-
tice ( 213 ). A systematic review supports the role of strict adher-
ence to the GFD to control symptoms, improve quality of life, 
and decrease the risk of complications ( 214 ). Normal growth and 
development are achievable on a GFD and should be goals for 
monitoring children with CD ( 215 ). Control of symptoms (if 
present), facilitation of adherence to GFD, and avoidance or early 
detection of complications should be the general goals of moni-
toring aft er diagnosis of CD ( Figure 3 ). 

 It is not clear who should perform follow-up of patients with CD 
and at what frequency. In a survey of patients in the United King-
dom, the health-care practitioner preferred by patients for follow-
up was a dietitian with a doctor available if needed ( 216 ). In a popu-
lation-based cohort of 122 patients from the Midwest in the United 
States, there were 314 follow-up visits over a period of 5 years. Of 
these visits, 175 (56 % ) were conducted with primary-care providers 
and 122 (39 % ) with gastroenterologists ( 213 ). A nationwide study 
from Finland showed that medical follow-up by primary-care pro-
viders was eff ective (average adherence rate was 88 % ) ( 217 ). Annual 
follow-up with serology (TTG IgA) was associated with increasing 
rate of seroconversion of the TTG anti body (99 % ) among 2,245 
patients who underwent systematic follow-up ( 58 ). Until more 
evidence is available, annual follow-up seems reasonable. 

 MONITORING OF CD 

   Recommendations     
  (1)  People with CD should be monitored regularly for 

residual or new symptoms, adherence to GFD, and 
assessment for complications. In children, special 
attention to assure normal growth and development 
is recommended. (Strong recommendation, moderate 
level of evidence) 

  (2)  Periodic medical follow-up should be performed by 
a health-care practitioner with knowledge of CD. 
Consultation with a dietitian should be off ered if gluten 
contamination is suspected. (Strong recommendation, 
moderate level of evidence) 

  (3)  Monitoring of adherence to GFD should be based on a 
combination of history and serology (IgA TTG or IgA 
(or IgG) DGP antibodies). (Strong recommendation, 
moderate level of evidence) 

  (4)  Upper endoscopy with intestinal biopsies is recommended 
for monitoring in cases with lack of clinical response 
or relapse of symptoms despite a GFD. (Strong 
recommendation, moderate level of evidence) 

  (5)  Monitoring of people with CD should include verifi cation 
of normalization of laboratory abnormalities detected 
during initial laboratory investigation. (Strong 
recommendation, moderate level of evidence)      

Diagnosis of CD

• Symptoms
• Serology1

• Other tests2

• Intestinal biopsy
• Dietitian
• Support group
• DXA scan (?)

• Symptoms
• Serology
• Ohter tests3

• Intestinal biopsy4

• DXA scan (?)

• Dietitian
• Work-up for other causes of
 non-responsive CD (if clinically
 indicated)

• Control of symptoms
• Correction of nutritional
 deficiencies
• Seroconversion
• Improvement of histology• Symptoms

• Serology
• Other tests3

• Dietitian

•  Observation only
• Work-up for other causes
 of non-responsive CD
 (if clinically indicated)

• Faciliate adherence to
 GFD
• Work-up for other causes
 of non-responsive CD
 (if clinically indicated)

Good adherence
to GFD?

Yes No

Inadequate
response

• Symptoms improvement
• Decrease of antibody titers
• Improvement of
 nutritional deficiencis

Follow-up 1
year (visit 2)

Expected
response

Annual
follow-up

Inadequate
response

Follow-up 3-6
months (visit 1)

Expected
response

  Figure 3 .         An approach to monitoring celiac disease (CD) (adapted from Rubio-Tapia A. Seguimiento M é dico del Paciente Celiaco. En Rodrigo L (ed.) 
Enfermedad Celiaca. Barcelona, Espa ñ a.  OmniaScience , 2013, in press  ). (1) Tissue transglutaminase and deamidated gliadin peptide can be used for 
monitoring CD. (2) Other tests may include complete blood count, alanine aminotransferase, vitamins (A, D, E, B12), copper, zinc, carotene, folic acid, 
ferritin, and iron. (3) Blood tests at follow-up should be individualized to verify correction of laboratory tests that were abnormal at baseline. (4) The role 
of biopsy for monitoring CD is discussed in detail in the text. DXA, dual-energy X-ray absorptiometry; GFD, gluten-free diet.  

There are several methods to assess adherence to GFD: visits with the 
doctor and/or dietitian, serology, biopsy of intestine, and structured
surveys. The gold standard for monitoring adherence to GFD is
consultation with a skilled dietitian. 

Serology is not accurate to detect lesser degrees of gluten
contamination. Seroconversion after GFD does not necessarily
imply healing of the intestine. 

Intestinal biopsies are the only way to document healing of the 
intestine. 

In adults, the intestine will often fail to heal despite negative 
serology and absence of symptoms



prediction of development of CD. However, this is currently
experimental and the methodology requires tissue sections
frozen in liquid nitrogen.124 Another diagnostic method merit-
ing further evaluation is EmA assay in the culture medium of
small intestinal biopsies.125 126 Other investigators have
reported their findings using new techniques associated with
endoscopy to enhance the diagnosis of CD. These include con-
focal microscopy, high-resolution magnification endoscopy,
optical band imaging127 and optimal coherence tomography.
These novel techniques are still limited by availability, tolerabil-
ity and cost.98 However, the immersion technique and dye
enhancement in which the endoscopist instills water or a con-
trast dye (for example, indigo carmine or methylene blue) into
the bowel lumen, with or without the assistance of magnifica-
tion endoscopy, enhancing the visualisation of the villus128 can
be readily used and improves visualisation of villi, thus increas-
ing the sensitivity for detection of villous atrophy.98

Dermatitis herpetiformis
Dermatitis herpetiformis (DH) is the cutaneous manifestation of
gluten-sensitive enteropathy precipitated by exposure to dietary
gluten.129 It is characterised clinically by herpetiform clusters of
intensely itchy urticated papules and small blisters distributed
on the extensor aspects of the elbows and knees and over the
buttocks and on the scalp. The commonest age of onset is
between the third and fourth decade, though the condition may
occur at any age after weaning. Male patients are affected twice
as often as female patients. For the majority of patients the
disease is lifelong with varying periods of activity, potentially
due to varying degrees of dietary adherence.

The major diagnostic criterion for diagnosis is the presence of
granular IgA deposits in the dermal papillae of uninvolved peri-
lesional skin as shown by direct immunofluorescence, and the
diagnosis should not be made unless this has been confirmed.130

Less than 10% of patients with DH have symptoms or signs
of malabsorption but most have evidence of CD that responds
to a GFD and relapses on gluten challenge. Patients with DH
present with their skin manifestations and are not usually
troubled by the underlying small bowel problem at the time of
presentation.129 131 Abnormality of the small intestinal mucosa
with either total or subtotal villous atrophy is found in approxi-
mately 70% of patients with DH.132 A further 25% have
normal villous architecture with increased IELs.

DH shares with CD an increased risk of developing lymphomas
but this seems to be confined to those with severe gut involve-
ment. The risk similarly declines with time on a strict GFD.133

Due to rash and itch, dapsone is often initiated. More than
70% of patients on a strict GFD are however able to slowly
wean off dapsone over a period of 24 months.131

FOLLOW-UP
There is a paucity of data pertaining to adherence to a GFD
being improved by follow-up in patients with CD.17 134–138

Only one previous historical study has assessed the impact of
regular follow-up (annual review) at a dedicated doctor-led
coeliac clinic.136 The investigators suggested that adherence was
improved by having access and regular follow-up within the
setting of a specialist coeliac clinic (improvement in adherence
was 97.5% for those under clinic follow-up vs 40.4% for those
no longer under follow-up); however as this was an observa-
tional study and there were likely to be marked biases in referral
of cases, it is not possible to be confident that the associations
seen were causal. There are no published data assessing the
value of this approach or whether adherence to a GFD, QoL,

avoidance of complications, or satisfaction with the service is
improved by offering a dietitian-led coeliac clinic. One of the
key factors relating to adherence is dietetic input and regular
follow-up.17 134 Optimally, the clinic should have gastrointes-
tinal and dietetic expertise.139 Patients should be encouraged to
join disease-specific patient support groups if applicable.140

Once the disease is stable and the patients manage their diet
without any problems, annual follow-ups should be initiated. The
physician should check on intact small intestinal absorption (full
blood count, ferritin,32 serum folate,141 vitamin B12,142

calcium,143 alkaline phosphatase144), associated autoimmune con-
ditions (thyroid-stimulating hormone and thyroid hormone(s),145

and serum glucose),146 147 liver disease (aspartate aminotransfer-
ase/alanine aminotransferase)40 and dietary adherence (anti-TG2
or EMA/DGP), although the sensitivity and specificity of the
latter148 149 cannot substitute for structured dietary interview.

In follow-up of CD, the key endpoints are normalisation of
the health of patients judged by an absence of symptoms, and
mucosal healing.17 A lack of symptoms72 150 151 or negative
serological markers are not reliable or responsive surrogates of
mucosal response to diet. Dickey et al reported that among 32
patients with CD and persistent villous atrophy, EMA had nor-
malised in 27 (84%); while another British study found that
7/16 (44%) individuals with persistent villous atrophy at
follow-up biopsy had a normalised TTG.149 152–154

The proportion of patients who do not achieve full histo-
logical recovery on diet varies, with most reports suggesting
mucosal healing in 57–76%.150 155–159

Some experts favour repeat intestinal biopsy after 1 year of
dietary therapy; others, however, do not believe a repeat biopsy
is essential for coeliac management in typical cases. It is univer-
sally acknowledged that there is little evidence to address
whether clinical outcomes are significantly altered as a result of
re-biopsy and that the cost–benefit analysis of such an approach
has yet to be fully established.

Recommendations

▸ Follow-up biopsies may be considered in patients with CD,
and are potentially helpful in identifying patients at
increased risk of lymphoma. (Grade B)

▸ Follow-up biopsies are not mandatory if the patient with CD
is asymptomatic on a GFD, and has no other features that
suggest an increased risk of complications. (Grade C)

▸ Follow-up biopsies should be undertaken in patients with CD
whose condition does not respond to a GFD. (Grade C)

Assessing adherence to the GFD
Whilst the panel of experts agree adherence to the GFD is most
important for the health of a patient with CD, there are no
evidence-based grade A recommendations regarding the most
useful way to assess this. Dietary adherence should guarantee
mucosal healing and at least remission of most gastrointestinal
symptoms. At present there are no non-invasive biomarkers that
indicate complete mucosal recovery and a number of studies
indicate a high prevalence of villous atrophy in adult patients
with CD who appear to be adherent (see table 3). When specif-
ically questioned, the experts agreed there is a difference
between the first-year follow-up of a newly diagnosed patient
and long-term follow-up of an adherent patient with stable
disease. An adherent patient with stable disease needs less
follow-up and testing than a patient with newly diagnosed CD
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ABSTRACT
A multidisciplinary panel of 18 physicians and 3 non-
physicians from eight countries (Sweden, UK, Argentina,
Australia, Italy, Finland, Norway and the USA) reviewed
the literature on diagnosis and management of adult
coeliac disease (CD). This paper presents the
recommendations of the British Society of
Gastroenterology. Areas of controversies were explored
through phone meetings and web surveys. Nine working
groups examined the following areas of CD diagnosis
and management: classification of CD; genetics and
immunology; diagnostics; serology and endoscopy;
follow-up; gluten-free diet; refractory CD and
malignancies; quality of life; novel treatments; patient
support; and screening for CD.

INTRODUCTION
Objective
The aim was to create updated guidelines for the
management of adult coeliac disease (CD), but
non-coeliac gluten sensitivity (NCGS) was not
considered.

Development of the guidelines
The British Society of Gastroenterology (BSG)
guidelines on the management of adult CD were
originally published in 1996. Recently the
European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) published
updated guidelines for paediatric CD,1 but inter-
national guidelines for adult CD are scarce2–5 since
the NIH consensus6 on CD in 2005 (despite more
than 4000 PubMed publications about CD in the

last 8 years). As a result, the Clinical Services and
Standards Committee of the BSG commissioned
these guidelines, subject to rigorous peer review
and based on a comprehensive review of the recent
literature, including data from any available rando-
mised controlled trials, systematic reviews,
meta-analyses, cohort studies, prospective and
retrospective studies.
A multidisciplinary panel of 18 physicians from

eight countries (Sweden, UK, Argentina, Australia,
Italy, Finland, Norway and the USA), a dietitian
and a representative and a patient advocate from
Coeliac UK reviewed the literature on the manage-
ment of CD. These individuals were involved in
the original stakeholder meetings and with revision
of the manuscript.

Intent and levels of evidence
All aspects of the contemporary diagnosis and man-
agement of patients with adult CD were consid-
ered. PubMed literature was searched from 1900 to
2012 to obtain evidence for these guidelines. Also
there was input from all authors who have consid-
erable expertise and experience in diagnosis and
management of CD. The panel of international
experts previously collaborated in the publication
of definitions of CD7 and were invited by the BSG
through coauthor DSS. Our task force contained
representatives from the clinical disciplines gastro-
enterology, paediatrics, histopathology, neurology,
dermatology, genetics and immunology.
The current literature of review papers was

examined, focusing on 10 reviews8–17 to explore
gaps in current reviews on CD. Nine working sub-
groups were then formed that examined the follow-
ing areas of CD management: classification of CD:
FB, MH, DSS, CC; genetics and immunology:
KEAL, DaVH, PJC; diagnostic criteria, serology
and endoscopy in the investigation of CD: MMW,
JAM, FB, PHRG, JFL, KEAL; follow-up: DAL,
PHRG, JCB, JFL; gluten-free diet (GFD): PJC, KK,
CC, GLS; refractory CD (RCD) and complications:
FZ, FB, DAL, PHRG; quality of life (QoL): GLS,
JCB, TRC, FZ; novel therapy: JCB, KEAL; screen-
ing for CD: TRC, KK, JAM, JFL. The working
groups wrote the sections, which were subsequently
internally reviewed. Each final fully written and

Recommendations

▸ Diagnosis of CD requires duodenal biopsy when
the patient is on a gluten-containing diet and
for the vast majority of adult patients also
positive serology. (Grade B)

▸ Biopsy remains essential for the diagnosis of
adult CD and cannot be replaced by serology.
Follow-up should aim at strict adherence to a
gluten-free diet. (Grade B)
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ABSTRACT
A multidisciplinary panel of 18 physicians and 3 non-
physicians from eight countries (Sweden, UK, Argentina,
Australia, Italy, Finland, Norway and the USA) reviewed
the literature on diagnosis and management of adult
coeliac disease (CD). This paper presents the
recommendations of the British Society of
Gastroenterology. Areas of controversies were explored
through phone meetings and web surveys. Nine working
groups examined the following areas of CD diagnosis
and management: classification of CD; genetics and
immunology; diagnostics; serology and endoscopy;
follow-up; gluten-free diet; refractory CD and
malignancies; quality of life; novel treatments; patient
support; and screening for CD.

INTRODUCTION
Objective
The aim was to create updated guidelines for the
management of adult coeliac disease (CD), but
non-coeliac gluten sensitivity (NCGS) was not
considered.

Development of the guidelines
The British Society of Gastroenterology (BSG)
guidelines on the management of adult CD were
originally published in 1996. Recently the
European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) published
updated guidelines for paediatric CD,1 but inter-
national guidelines for adult CD are scarce2–5 since
the NIH consensus6 on CD in 2005 (despite more
than 4000 PubMed publications about CD in the

last 8 years). As a result, the Clinical Services and
Standards Committee of the BSG commissioned
these guidelines, subject to rigorous peer review
and based on a comprehensive review of the recent
literature, including data from any available rando-
mised controlled trials, systematic reviews,
meta-analyses, cohort studies, prospective and
retrospective studies.
A multidisciplinary panel of 18 physicians from

eight countries (Sweden, UK, Argentina, Australia,
Italy, Finland, Norway and the USA), a dietitian
and a representative and a patient advocate from
Coeliac UK reviewed the literature on the manage-
ment of CD. These individuals were involved in
the original stakeholder meetings and with revision
of the manuscript.

Intent and levels of evidence
All aspects of the contemporary diagnosis and man-
agement of patients with adult CD were consid-
ered. PubMed literature was searched from 1900 to
2012 to obtain evidence for these guidelines. Also
there was input from all authors who have consid-
erable expertise and experience in diagnosis and
management of CD. The panel of international
experts previously collaborated in the publication
of definitions of CD7 and were invited by the BSG
through coauthor DSS. Our task force contained
representatives from the clinical disciplines gastro-
enterology, paediatrics, histopathology, neurology,
dermatology, genetics and immunology.
The current literature of review papers was

examined, focusing on 10 reviews8–17 to explore
gaps in current reviews on CD. Nine working sub-
groups were then formed that examined the follow-
ing areas of CD management: classification of CD:
FB, MH, DSS, CC; genetics and immunology:
KEAL, DaVH, PJC; diagnostic criteria, serology
and endoscopy in the investigation of CD: MMW,
JAM, FB, PHRG, JFL, KEAL; follow-up: DAL,
PHRG, JCB, JFL; gluten-free diet (GFD): PJC, KK,
CC, GLS; refractory CD (RCD) and complications:
FZ, FB, DAL, PHRG; quality of life (QoL): GLS,
JCB, TRC, FZ; novel therapy: JCB, KEAL; screen-
ing for CD: TRC, KK, JAM, JFL. The working
groups wrote the sections, which were subsequently
internally reviewed. Each final fully written and

Recommendations

▸ Diagnosis of CD requires duodenal biopsy when
the patient is on a gluten-containing diet and
for the vast majority of adult patients also
positive serology. (Grade B)

▸ Biopsy remains essential for the diagnosis of
adult CD and cannot be replaced by serology.
Follow-up should aim at strict adherence to a
gluten-free diet. (Grade B)
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Some experts favour repeat intestinal biopsy after 1 year of dietary
therapy. 

Others, however, do not believe a repeat biopsy is essential for coeliac
management in typical cases. 

It is universally acknowledged that there is little evidence to address
whether clinical outcomes are significantly altered as a result of re-biopsy
and that the cost–benefit analysis of such an approach has yet to be fully
established. 
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ABSTRACT
A multidisciplinary panel of 18 physicians and 3 non-
physicians from eight countries (Sweden, UK, Argentina,
Australia, Italy, Finland, Norway and the USA) reviewed
the literature on diagnosis and management of adult
coeliac disease (CD). This paper presents the
recommendations of the British Society of
Gastroenterology. Areas of controversies were explored
through phone meetings and web surveys. Nine working
groups examined the following areas of CD diagnosis
and management: classification of CD; genetics and
immunology; diagnostics; serology and endoscopy;
follow-up; gluten-free diet; refractory CD and
malignancies; quality of life; novel treatments; patient
support; and screening for CD.

INTRODUCTION
Objective
The aim was to create updated guidelines for the
management of adult coeliac disease (CD), but
non-coeliac gluten sensitivity (NCGS) was not
considered.

Development of the guidelines
The British Society of Gastroenterology (BSG)
guidelines on the management of adult CD were
originally published in 1996. Recently the
European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) published
updated guidelines for paediatric CD,1 but inter-
national guidelines for adult CD are scarce2–5 since
the NIH consensus6 on CD in 2005 (despite more
than 4000 PubMed publications about CD in the

last 8 years). As a result, the Clinical Services and
Standards Committee of the BSG commissioned
these guidelines, subject to rigorous peer review
and based on a comprehensive review of the recent
literature, including data from any available rando-
mised controlled trials, systematic reviews,
meta-analyses, cohort studies, prospective and
retrospective studies.
A multidisciplinary panel of 18 physicians from

eight countries (Sweden, UK, Argentina, Australia,
Italy, Finland, Norway and the USA), a dietitian
and a representative and a patient advocate from
Coeliac UK reviewed the literature on the manage-
ment of CD. These individuals were involved in
the original stakeholder meetings and with revision
of the manuscript.

Intent and levels of evidence
All aspects of the contemporary diagnosis and man-
agement of patients with adult CD were consid-
ered. PubMed literature was searched from 1900 to
2012 to obtain evidence for these guidelines. Also
there was input from all authors who have consid-
erable expertise and experience in diagnosis and
management of CD. The panel of international
experts previously collaborated in the publication
of definitions of CD7 and were invited by the BSG
through coauthor DSS. Our task force contained
representatives from the clinical disciplines gastro-
enterology, paediatrics, histopathology, neurology,
dermatology, genetics and immunology.
The current literature of review papers was

examined, focusing on 10 reviews8–17 to explore
gaps in current reviews on CD. Nine working sub-
groups were then formed that examined the follow-
ing areas of CD management: classification of CD:
FB, MH, DSS, CC; genetics and immunology:
KEAL, DaVH, PJC; diagnostic criteria, serology
and endoscopy in the investigation of CD: MMW,
JAM, FB, PHRG, JFL, KEAL; follow-up: DAL,
PHRG, JCB, JFL; gluten-free diet (GFD): PJC, KK,
CC, GLS; refractory CD (RCD) and complications:
FZ, FB, DAL, PHRG; quality of life (QoL): GLS,
JCB, TRC, FZ; novel therapy: JCB, KEAL; screen-
ing for CD: TRC, KK, JAM, JFL. The working
groups wrote the sections, which were subsequently
internally reviewed. Each final fully written and

Recommendations

▸ Diagnosis of CD requires duodenal biopsy when
the patient is on a gluten-containing diet and
for the vast majority of adult patients also
positive serology. (Grade B)

▸ Biopsy remains essential for the diagnosis of
adult CD and cannot be replaced by serology.
Follow-up should aim at strict adherence to a
gluten-free diet. (Grade B)

Ludvigsson JF, et al. Gut 2014;0:1–20. doi:10.1136/gutjnl-2013-306578 1

Guidelines
 Gut Online First, published on June 10, 2014 as 10.1136/gutjnl-2013-306578

Copyright Article author (or their employer) 2014. Produced by BMJ Publishing Group Ltd (& BSG) under licence. 

 group.bmj.com on June 12, 2014 - Published by gut.bmj.comDownloaded from 



Diagnosis and management of adult coeliac disease:
guidelines from the British Society
of Gastroenterology
Jonas F Ludvigsson,1,2 Julio C Bai,3 Federico Biagi,4 Timothy R Card,5

Carolina Ciacci,6 Paul J Ciclitira,7 Peter H R Green,8 Marios Hadjivassiliou,9

Anne Holdoway,10 David A van Heel,11 Katri Kaukinen,12,13,14 Daniel A Leffler,15

Jonathan N Leonard,16 Knut E A Lundin,17 Norma McGough,18 Mike Davidson,19

Joseph A Murray,20 Gillian L Swift,21 Marjorie M Walker,22 Fabiana Zingone,23

David S Sanders,24 Authors of the BSG Coeliac Disease Guidelines Development Group

For numbered affiliations see
end of article.

Correspondence to
David S Sanders,
Gastroenterology and Liver
Unit, Royal Hallamshire
Hospital & University of
Sheffield, Sheffield S10 2JF,
UK; david.sanders@sth.nhs.uk

Received 12 December 2013
Revised 23 April 2014
Accepted 25 April 2014

To cite: Ludvigsson JF,
Bai JC, Biagi F, et al. Gut
Published Online First:
[please include Day Month
Year] doi:10.1136/gutjnl-
2013-306578

ABSTRACT
A multidisciplinary panel of 18 physicians and 3 non-
physicians from eight countries (Sweden, UK, Argentina,
Australia, Italy, Finland, Norway and the USA) reviewed
the literature on diagnosis and management of adult
coeliac disease (CD). This paper presents the
recommendations of the British Society of
Gastroenterology. Areas of controversies were explored
through phone meetings and web surveys. Nine working
groups examined the following areas of CD diagnosis
and management: classification of CD; genetics and
immunology; diagnostics; serology and endoscopy;
follow-up; gluten-free diet; refractory CD and
malignancies; quality of life; novel treatments; patient
support; and screening for CD.

INTRODUCTION
Objective
The aim was to create updated guidelines for the
management of adult coeliac disease (CD), but
non-coeliac gluten sensitivity (NCGS) was not
considered.

Development of the guidelines
The British Society of Gastroenterology (BSG)
guidelines on the management of adult CD were
originally published in 1996. Recently the
European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) published
updated guidelines for paediatric CD,1 but inter-
national guidelines for adult CD are scarce2–5 since
the NIH consensus6 on CD in 2005 (despite more
than 4000 PubMed publications about CD in the

last 8 years). As a result, the Clinical Services and
Standards Committee of the BSG commissioned
these guidelines, subject to rigorous peer review
and based on a comprehensive review of the recent
literature, including data from any available rando-
mised controlled trials, systematic reviews,
meta-analyses, cohort studies, prospective and
retrospective studies.
A multidisciplinary panel of 18 physicians from

eight countries (Sweden, UK, Argentina, Australia,
Italy, Finland, Norway and the USA), a dietitian
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In follow-up of CD, the key endpoints are normalisation of the 
health of patients judged by an absence of symptoms, and 
mucosal healing. 

A lack of symptoms. or negative serological markers are not
reliable or responsive surrogates of mucosal response to diet. 

?

The proportion of patients who do not achieve full histological
recovery on diet varies, with most reports suggesting mucosal
healing in 57–76% 
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ABSTRACT
A multidisciplinary panel of 18 physicians and 3 non-
physicians from eight countries (Sweden, UK, Argentina,
Australia, Italy, Finland, Norway and the USA) reviewed
the literature on diagnosis and management of adult
coeliac disease (CD). This paper presents the
recommendations of the British Society of
Gastroenterology. Areas of controversies were explored
through phone meetings and web surveys. Nine working
groups examined the following areas of CD diagnosis
and management: classification of CD; genetics and
immunology; diagnostics; serology and endoscopy;
follow-up; gluten-free diet; refractory CD and
malignancies; quality of life; novel treatments; patient
support; and screening for CD.

INTRODUCTION
Objective
The aim was to create updated guidelines for the
management of adult coeliac disease (CD), but
non-coeliac gluten sensitivity (NCGS) was not
considered.

Development of the guidelines
The British Society of Gastroenterology (BSG)
guidelines on the management of adult CD were
originally published in 1996. Recently the
European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) published
updated guidelines for paediatric CD,1 but inter-
national guidelines for adult CD are scarce2–5 since
the NIH consensus6 on CD in 2005 (despite more
than 4000 PubMed publications about CD in the

last 8 years). As a result, the Clinical Services and
Standards Committee of the BSG commissioned
these guidelines, subject to rigorous peer review
and based on a comprehensive review of the recent
literature, including data from any available rando-
mised controlled trials, systematic reviews,
meta-analyses, cohort studies, prospective and
retrospective studies.
A multidisciplinary panel of 18 physicians from

eight countries (Sweden, UK, Argentina, Australia,
Italy, Finland, Norway and the USA), a dietitian
and a representative and a patient advocate from
Coeliac UK reviewed the literature on the manage-
ment of CD. These individuals were involved in
the original stakeholder meetings and with revision
of the manuscript.

Intent and levels of evidence
All aspects of the contemporary diagnosis and man-
agement of patients with adult CD were consid-
ered. PubMed literature was searched from 1900 to
2012 to obtain evidence for these guidelines. Also
there was input from all authors who have consid-
erable expertise and experience in diagnosis and
management of CD. The panel of international
experts previously collaborated in the publication
of definitions of CD7 and were invited by the BSG
through coauthor DSS. Our task force contained
representatives from the clinical disciplines gastro-
enterology, paediatrics, histopathology, neurology,
dermatology, genetics and immunology.
The current literature of review papers was

examined, focusing on 10 reviews8–17 to explore
gaps in current reviews on CD. Nine working sub-
groups were then formed that examined the follow-
ing areas of CD management: classification of CD:
FB, MH, DSS, CC; genetics and immunology:
KEAL, DaVH, PJC; diagnostic criteria, serology
and endoscopy in the investigation of CD: MMW,
JAM, FB, PHRG, JFL, KEAL; follow-up: DAL,
PHRG, JCB, JFL; gluten-free diet (GFD): PJC, KK,
CC, GLS; refractory CD (RCD) and complications:
FZ, FB, DAL, PHRG; quality of life (QoL): GLS,
JCB, TRC, FZ; novel therapy: JCB, KEAL; screen-
ing for CD: TRC, KK, JAM, JFL. The working
groups wrote the sections, which were subsequently
internally reviewed. Each final fully written and

Recommendations

▸ Diagnosis of CD requires duodenal biopsy when
the patient is on a gluten-containing diet and
for the vast majority of adult patients also
positive serology. (Grade B)

▸ Biopsy remains essential for the diagnosis of
adult CD and cannot be replaced by serology.
Follow-up should aim at strict adherence to a
gluten-free diet. (Grade B)
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in whom the GFD has just commenced, and neither the mucosa
nor biochemical aberrations have yet normalised.

There are four steps to assess dietary adherence: clinical
assessment of symptoms, dietetic review, serum antibodies and
follow-up biopsy.

Symptoms
A meta-analysis of seven studies including more than 3000 sub-
jects showed that the presence of gastrointestinal IBS-like symp-
toms is common in CD. IBS-type symptoms are more common
in patients with CD who are not adherent to a GFD (OR 2.69;
95% CI 0.75 to 9.56).161 However, patients with CD who are
also adherent to a GFD are more likely to experience (persist-
ent) symptoms than controls.161

Dietetic review
The second step is a careful dietetic review conducted by a diet-
itian or dedicated physician. Apart from a visual analogue score
scale which consists of an unmarked line with the anchor sentences
‘I never adhere to my diet’ and ‘I always adhere to my diet’ at each
end,162 there are a number of questionnaires evaluating self-
reported GFD adherence and food frequency in the English lan-
guage163–166 that are also available in other languages.167–171

These questionnaires should be augmented by a dietetic review,
which is a useful tool to tease out inadvertent gluten intake and to
provide education for a balanced and adequate nutrient intake.
There is no standard or quality control for dietetic review because
local diets and habits require a specific structured interview, which
is related to the quality of the diet. Currently, no data are available
on GFD review outcomes in different countries, and there is no
evidence that a careful review can substitute for other tools (eg,
biopsy) to predict mucosal damage.

Studies report that poor dietary adherence due to occasional
lapses is frequent and it is influenced by a number of factors,
such as age at diagnosis, knowledge of disease and psychological
factors.172 173

Serology
The third step in the first year is to check the IgA-TG2 or appro-
priate serology. Despite contradictory results,148 149 it is reason-
able to assume that positive antibody titres correspond to some
gluten intake and there is also some evidence that low TTG
titres do not accurately predict mucosal recovery.148 149 Tursi
et al148 reported that out of 17 patients with persistent villous
atrophy 1 year after diagnosis, only 1 (6%) was anti-TG2-
positive and 3 (18%) EMA-positive. Vahedi et al149 reported a

Table 3 Histological recovery of duodenal mucosa in CD

Study Country
Number of
patients

Female
patients
(%)

Median
(M)/average
(A) follow-up,
years

Positive
correlation
between dietary
adherence and
mucosal
improvement

Symptoms
assessed

Main
reason for
mucosal
damage

Histological recovery
of duodenal mucosa

Normal Improved

No
change/
worse

Hutchinson
et al156

UK 284 71 1.9 (M) p=0.014 No 9% poor
adherence

35% 40% 20.10%

Rubio Tapia
et al150

USA 241 73 –* p<0.01 Yes Poor
adherence/
severe CD
at diagnosis

66%
(5 years)

19%
(2–5
years)

Lanzini
et al 159

Italy 465 77† 1.3 (A) p=0.029 Yes 25% poor
adherence

8% 65% 27%

Ciacci
et al158

Italy 390 77 6.9 (A) p<0.001 Yes Poor
adherence

43.60% 32.60%

Wahab
et al160

The
Netherlands

158 72 1–2‡ No data NRCD=symptoms 65% 17.1%
(5 years)

Kaukinen
(specific
study of
NRCD)151

Finland 591
13 with
NRCD

69% of
those
with
NRCD

0.7 (M)§ p=0.02†† Became
symptomatic if
NRCD

46% poor
adherence

1.90%

Tuire et al72 Finland 177 73 7–10¶ No correlation** Patients
asymptomatic
Clinical relevance of
persistent IELs with
normal villi

85%

Lebwohl
et al155

Sweden 7648 63 1.3 (M) No data no No data 57% 43%

This table is restricted to studies involving at least 100 patients and presents available data on histological recovery of the duodenal mucosa.
Comment on table: In adult studies with >100 patients, non-adherence to a gluten-free diet is a major reason for poor outcome. Symptoms are not a reliable predictor of mucosal
healing. Antibodies are not good enough to predict small intestinal damage,149 so a follow-up biopsy is important. Lymphocytic duodenosis is common, but not significant in
contribution to symptoms, although it correlates with transgression of adherence to diet.
*Authors present mucosal recovery rate according to Kaplan–Meier at 2-year and 5-year follow-up.
†The authors do not present an exact percentage (or absolute number of female patients). The percentage 77% is based on reported data that the female:male ratio was 3.3:1.
‡No absolute follow-up time is reported but first follow-up biopsies were carried out between 1 and 2 years after coeliac diagnosis.
§Median duration in individuals with persistent villous atrophy. The paper contains no data on the follow-up of the 580 with improved mucosa.
¶Median duration was 7 years in those with persistent villous atrophy but 10 years in those with normal mucosa. The abstract of the paper states an average follow-up of 11 years but
that figure is not reported in the paper.
**All individuals, also those with persistent mucosal villous atrophy, had a good dietary adherence. Hence, there can be no positive correlation between dietary adherence and mucosal
improvement.
††p value (Fisher’s exact test) calculated by us based on 6/13 versus 0/18 with poor dietary adherence; see table 1 in original publication for explanation.
CD, coeliac disease; IEL, intraepithelial lymphocyte; NRCD, non-responsive CD.
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ABSTRACT
A multidisciplinary panel of 18 physicians and 3 non-
physicians from eight countries (Sweden, UK, Argentina,
Australia, Italy, Finland, Norway and the USA) reviewed
the literature on diagnosis and management of adult
coeliac disease (CD). This paper presents the
recommendations of the British Society of
Gastroenterology. Areas of controversies were explored
through phone meetings and web surveys. Nine working
groups examined the following areas of CD diagnosis
and management: classification of CD; genetics and
immunology; diagnostics; serology and endoscopy;
follow-up; gluten-free diet; refractory CD and
malignancies; quality of life; novel treatments; patient
support; and screening for CD.

INTRODUCTION
Objective
The aim was to create updated guidelines for the
management of adult coeliac disease (CD), but
non-coeliac gluten sensitivity (NCGS) was not
considered.

Development of the guidelines
The British Society of Gastroenterology (BSG)
guidelines on the management of adult CD were
originally published in 1996. Recently the
European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) published
updated guidelines for paediatric CD,1 but inter-
national guidelines for adult CD are scarce2–5 since
the NIH consensus6 on CD in 2005 (despite more
than 4000 PubMed publications about CD in the

last 8 years). As a result, the Clinical Services and
Standards Committee of the BSG commissioned
these guidelines, subject to rigorous peer review
and based on a comprehensive review of the recent
literature, including data from any available rando-
mised controlled trials, systematic reviews,
meta-analyses, cohort studies, prospective and
retrospective studies.
A multidisciplinary panel of 18 physicians from

eight countries (Sweden, UK, Argentina, Australia,
Italy, Finland, Norway and the USA), a dietitian
and a representative and a patient advocate from
Coeliac UK reviewed the literature on the manage-
ment of CD. These individuals were involved in
the original stakeholder meetings and with revision
of the manuscript.

Intent and levels of evidence
All aspects of the contemporary diagnosis and man-
agement of patients with adult CD were consid-
ered. PubMed literature was searched from 1900 to
2012 to obtain evidence for these guidelines. Also
there was input from all authors who have consid-
erable expertise and experience in diagnosis and
management of CD. The panel of international
experts previously collaborated in the publication
of definitions of CD7 and were invited by the BSG
through coauthor DSS. Our task force contained
representatives from the clinical disciplines gastro-
enterology, paediatrics, histopathology, neurology,
dermatology, genetics and immunology.
The current literature of review papers was

examined, focusing on 10 reviews8–17 to explore
gaps in current reviews on CD. Nine working sub-
groups were then formed that examined the follow-
ing areas of CD management: classification of CD:
FB, MH, DSS, CC; genetics and immunology:
KEAL, DaVH, PJC; diagnostic criteria, serology
and endoscopy in the investigation of CD: MMW,
JAM, FB, PHRG, JFL, KEAL; follow-up: DAL,
PHRG, JCB, JFL; gluten-free diet (GFD): PJC, KK,
CC, GLS; refractory CD (RCD) and complications:
FZ, FB, DAL, PHRG; quality of life (QoL): GLS,
JCB, TRC, FZ; novel therapy: JCB, KEAL; screen-
ing for CD: TRC, KK, JAM, JFL. The working
groups wrote the sections, which were subsequently
internally reviewed. Each final fully written and

Recommendations

▸ Diagnosis of CD requires duodenal biopsy when
the patient is on a gluten-containing diet and
for the vast majority of adult patients also
positive serology. (Grade B)

▸ Biopsy remains essential for the diagnosis of
adult CD and cannot be replaced by serology.
Follow-up should aim at strict adherence to a
gluten-free diet. (Grade B)
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ORIGINAL ARTICLE

Long-term mucosal recovery and healing in celiac disease is the rule – not the
exception

Petter Hærea , Ole Høiea, Tom Schulza, Irina Sch€onhardtb, Melinda Rakic and Knut E. A. Lundind

aDepartment of Gastroenterology, Sørlandet Hospital HF, Arendal, Norway; bDepartment of Pathology, Sørlandet Hospital HF, Kristiansand,
Norway; cDepartment of Pathology, Oslo University Hospital, Oslo, Norway; dCIR – Centre for Immune Regulation in Oslo, Oslo University
Hospital, University of Oslo, Oslo, Norway

ABSTRACT
Objective: The prevalence of persistent villous atrophy (VA) in patients with celiac disease (CD) on a
gluten-free diet (GFD) varies greatly between studies. Most studies show a relatively high prevalence of
mucosal atrophy and inflammation in treated patients, a finding which have led to a concept of non-
responsive CD. Few studies have examined the prevalence of long-term mucosal healing. Our study
aimed to determine the extent of mucosal healing in a cohort of Norwegian patients with CD treated
with GFD for several years.
Materials and methods: Adult patients diagnosed with VA between 1989 and 2009 were included.
We performed a follow-up gastroscopy with duodenal biopsies. Two pathologists evaluated the biop-
sies according to the Marsh–Oberhuber classification. Mucosal healing was defined as Marsh 0 while
mucosal recovery was defined as Marsh 0-2.
Results: Duodenal biopsies were obtained from 127 adult patients with established CD. After a follow-
up time of 8.1 years (median, range 2.3–22.3), 103 (81%) of the patients showed mucosal healing, 120
patients (94%) showed mucosal recovery, and 7 patients (6%) showed persistent VA. In addition, 103
of the 127 patients (81%) had undergone a routine follow-up biopsy 12.6 months (median, range
5.2–28.8) after diagnosis. At the time of the routine follow-up, only 52 of these patients (50.5%) had
achieved mucosal recovery.
Conclusions: Although half of the patients had persistent VA at the time of routine follow-up, both
long-term mucosal recovery and healing is possible for the vast majority of adult patients with CD.
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Introduction

Celiac disease (CD) is a chronic disorder of the small intestine
characterized by mucosal inflammation caused by ingestion
of gluten in genetically predisposed individuals. In CD, the
inflammation leads to villous atrophy (VA) and gastrointes-
tinal symptoms.[1–3] The damage to the intestine may inhibit
the absorptive functions of the bowel and lead to nutrient
deficiencies if left untreated.[4] In addition to being a disease
of the small intestine, CD is also associated with other extra-
intestinal diseases, such as malignant diseases, osteoporosis
and a variety of dermatologic, endocrine and auto-immune
disorders.[5–10]

The primary treatment for patients who have CD is to
avoid foods that contain gluten, predominantly wheat, barley
and rye. Typically, patients treated with a gluten-free diet
(GFD) will experience clinical improvement over the first
weeks or months,[11] while some patients continue to
experience continuous symptoms even years after starting a
GFD.[12] The slow resolution of symptoms and apparent lack
of mucosal healing has led some to a concept of non-respon-
sive CD.[13] Optimally, adherence to a GFD will mitigate the
mucosal inflammation and restore the damaged intestinal
mucosa. Most prior studies on mucosal healing have shown

that the mucosa of adult patients heals slowly, and that a
significant proportion of adult patients fail to achieve muco-
sal recovery. Results from these studies vary, reporting a
prevalence of persistent VA spanning from 4% to
79%.[14–24] The true effect of GFD on mucosal healing is
therefore, at best, uncertain. The scientific evidence is fur-
thermore limited as there are no, and will not be, random-
ized, blinded and controlled trials showing the effect of a
GFD in CD. The aim of our study was to examine the extent
of mucosal healing in a population of Norwegian celiac
patients on a GFD.

Materials and methods

Study design

Our study was designed as a descriptive epidemiological
study.

Population

The study population consists of patients living in Aust-
Agder county in the southern part of Norway. The
Department of Gastroenterology at Sørlandet Hospital,

CONTACT Petter Hære petter.hare@sshf.no Department of Internal Medicine, Sørlandet Hospital HF, PO Box 783, Stoa, 4809 Arendal, Norway
! 2016 Informa UK Limited, trading as Taylor & Francis Group
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first phase. 31 of the patients stated that they did not want
to undergo gastroscopy, 17 stated that they had no time to
participate in the study and 13 patients found the study too
comprehensive. 10 patients stated that they felt too sick to
participate, while 9 patients felt healthy and did not see a
reason to participate.

Mucosa status

The results of the biopsy evaluation for all 127 patients are
shown in Table 2. After a median time of 8.1 years (range
2.3–22.3, mean time 9.3 ± 5.0 years), 103 patients had
achieved healing of the mucosa. An additional 17 patients
had persistent inflammation in the absence of VA (Marsh 1-
2), and 7 patients showed signs of VA. The prevalence of
mucosal recovery was 94%. The patients with persistent VA
are shown in Table 3. The interobserver kappa values for VA
and healing were 0.70 and 0.53, respectively.

The IEL counts of all 127 biopsies are shown in Figure 2.
Pathologist B counted on average 6.3 (95% CI 4.5–8.1)
IELs/100 enterocytes higher than pathologist A (p< .001).

A total of 14 of the 127 patients showed at least one
macroscopic finding associated with CD. Three of these
patients were subsequently classified with VA, whereas four
of the remaining 113 patients were classified with VA.

Of the patients who underwent study biopsies, 103 had
also undergone routine follow-up biopsies a time after diag-
nosis. After a median of 12.6 months (range 5.2–28.8, mean
13.0 ± 4.1 months), 52 patients (50.5%) had achieved mucosal
recovery. The prevalence of mucosal recovery was 73%, 53%
and 32% for patients diagnosed with VA corresponding to
Marsh 3A, 3B and 3C, respectively (Figure 3). There were no
statistically significant differences in time to routine follow-
up between the three groups. There was a statistically signifi-
cant relationship between mucosal recovery prevalence and
Marsh grade at diagnosis (p¼ .006). Patients who underwent

routine biopsy less than 12 months after diagnosis had a
lower prevalence of mucosal recovery compared to the
patients who underwent biopsy at least 12 months after
diagnosis (36% vs. 58%, p¼ .032). There were no statistically
significant differences in mucosal healing or recovery

Table 2. Histological evaluation of all study biopsies (n¼ 127) after a median
follow-up time of 8.1 years (range 2.3–22.3).

Pathologist A,
n (%)

Pathologist B,
n (%)

Consensus
agreement, n (%)

Marsh 0 105 (83%) 89 (70%) 103 (81%)
Marsh 1 14 (11%) 15 (12%) 11 (9%)
Marsh 2 2 (2%) 15 (12%) 6 (5%)
Marsh 3 6 (5%) 8 (6%) 7 (6%)

Marsh 3A 3 (2%) 5 (4%) 4 (3%)
Marsh 3B 1 (1%) 1 (1%) 1 (1%)
Marsh 3C 2 (2%) 2 (2%) 2 (2%)

The modified Marsh–Oberhuber classifications for both pathologists are shown,
together with the final consensus agreement.

Table 3. Characteristics of the seven patients who were found to have persistent villous atrophy.

Age Gender
Age at

diagnosis
Duration of
GFD (years)

GSRS-IBS
score Clinicians assessment of adherence

CDAT
score

Marsh
grade IEL count

Anti-TG2
level

55 Female 53 3 22 Moderate adherence 10 3A 80 7
65 Male 64 2 34 Poor adherence, eats gluten voluntarily. 20 3C 67 64
35 Male 27 8 15 Poor adherence, eats gluten voluntarily 12 3A 36 3a

66 Female 57 10 43 Poor adherence, eats gluten voluntarily 19 3C 64 61
53 Male 43 11 20 Poor adherence, eats gluten voluntarily 19 3A 59 20
64 Female 45 19 18 Good adherence 11 3A 25 2
37 Female 17 21 24 Poor adherence, eats gluten voluntarily 14 3B 42 11
aOne patient had a total IgA deficiency.

Figure 2. Scatter-plot showing intraepithelial lymphocyte (IEL) counts per 100
enterocytes of all 127 study biopsies. The IEL counts of the two pathologists are
plotted on different axis. The horizontal and vertical lines represent the normal
cutoff level of 25 IELs/100 enterocytes.

Figure 3. Prevalence of mucosal recovery for the 103 patients who underwent
both a routine follow-up biopsy and a study biopsy. The patients are grouped
according to the severity of the villous atrophy (VA) at diagnosis. Gray bars
show the prevalence of mucosal recovery at the routine follow-up biopsy 12.6
months (median, range 5.2–28.8) after diagnosis. Black bars show the preva-
lence of mucosal recovery at the time of the study biopsy 7.2 years (median,
range 2.3–22.3) after diagnosis.
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ORIGINAL ARTICLE

Long-term mucosal recovery and healing in celiac disease is the rule – not the
exception

Petter Hærea , Ole Høiea, Tom Schulza, Irina Sch€onhardtb, Melinda Rakic and Knut E. A. Lundind

aDepartment of Gastroenterology, Sørlandet Hospital HF, Arendal, Norway; bDepartment of Pathology, Sørlandet Hospital HF, Kristiansand,
Norway; cDepartment of Pathology, Oslo University Hospital, Oslo, Norway; dCIR – Centre for Immune Regulation in Oslo, Oslo University
Hospital, University of Oslo, Oslo, Norway

ABSTRACT
Objective: The prevalence of persistent villous atrophy (VA) in patients with celiac disease (CD) on a
gluten-free diet (GFD) varies greatly between studies. Most studies show a relatively high prevalence of
mucosal atrophy and inflammation in treated patients, a finding which have led to a concept of non-
responsive CD. Few studies have examined the prevalence of long-term mucosal healing. Our study
aimed to determine the extent of mucosal healing in a cohort of Norwegian patients with CD treated
with GFD for several years.
Materials and methods: Adult patients diagnosed with VA between 1989 and 2009 were included.
We performed a follow-up gastroscopy with duodenal biopsies. Two pathologists evaluated the biop-
sies according to the Marsh–Oberhuber classification. Mucosal healing was defined as Marsh 0 while
mucosal recovery was defined as Marsh 0-2.
Results: Duodenal biopsies were obtained from 127 adult patients with established CD. After a follow-
up time of 8.1 years (median, range 2.3–22.3), 103 (81%) of the patients showed mucosal healing, 120
patients (94%) showed mucosal recovery, and 7 patients (6%) showed persistent VA. In addition, 103
of the 127 patients (81%) had undergone a routine follow-up biopsy 12.6 months (median, range
5.2–28.8) after diagnosis. At the time of the routine follow-up, only 52 of these patients (50.5%) had
achieved mucosal recovery.
Conclusions: Although half of the patients had persistent VA at the time of routine follow-up, both
long-term mucosal recovery and healing is possible for the vast majority of adult patients with CD.
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Introduction

Celiac disease (CD) is a chronic disorder of the small intestine
characterized by mucosal inflammation caused by ingestion
of gluten in genetically predisposed individuals. In CD, the
inflammation leads to villous atrophy (VA) and gastrointes-
tinal symptoms.[1–3] The damage to the intestine may inhibit
the absorptive functions of the bowel and lead to nutrient
deficiencies if left untreated.[4] In addition to being a disease
of the small intestine, CD is also associated with other extra-
intestinal diseases, such as malignant diseases, osteoporosis
and a variety of dermatologic, endocrine and auto-immune
disorders.[5–10]

The primary treatment for patients who have CD is to
avoid foods that contain gluten, predominantly wheat, barley
and rye. Typically, patients treated with a gluten-free diet
(GFD) will experience clinical improvement over the first
weeks or months,[11] while some patients continue to
experience continuous symptoms even years after starting a
GFD.[12] The slow resolution of symptoms and apparent lack
of mucosal healing has led some to a concept of non-respon-
sive CD.[13] Optimally, adherence to a GFD will mitigate the
mucosal inflammation and restore the damaged intestinal
mucosa. Most prior studies on mucosal healing have shown

that the mucosa of adult patients heals slowly, and that a
significant proportion of adult patients fail to achieve muco-
sal recovery. Results from these studies vary, reporting a
prevalence of persistent VA spanning from 4% to
79%.[14–24] The true effect of GFD on mucosal healing is
therefore, at best, uncertain. The scientific evidence is fur-
thermore limited as there are no, and will not be, random-
ized, blinded and controlled trials showing the effect of a
GFD in CD. The aim of our study was to examine the extent
of mucosal healing in a population of Norwegian celiac
patients on a GFD.

Materials and methods

Study design

Our study was designed as a descriptive epidemiological
study.

Population

The study population consists of patients living in Aust-
Agder county in the southern part of Norway. The
Department of Gastroenterology at Sørlandet Hospital,
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between the patients who had underwent routine follow-up
biopsy and those who had not.

Serology

At the time of the study, 119 of the patients had levels of
IgA antibodies against tissue transglutaminase (anti-TG2) in
the normal range. Two of the seronegative patients had VA
in biopsies, including one patient with IgA deficiency (S-IgA
<0.83 g/L). Eight patients showed elevated levels of anti-TG2,
and five (63%) of these patients had VA. The median anti-
TG2 level in the seronegative patients was 1U/ml (range
0–5), and the median anti-TG2 level of the seropositive
patients was 18.5 (range 7–64).

Dietary adherence and oat consumption

The CDAT score could be calculated for 126 of the 127
patients who underwent study biopsies. The mean CDAT
score was 13.3 ± 3.2 for the group as a whole. 14 patients
had a CDAT score >17 indicating poor adherence, 59
patients had a score <13 indicating good adherence. The
other 53 patients scored 13–17 points and were defined as
having an indeterminate adherence. In addition to the CDAT
questionnaire, the clinician who performed the endoscopy
classified five out of the seven patients who turned out to
have persistent VA as having a poor adherence to GFD
(Table 3).

There was no statistical significant difference in mean
CDAT score between the patients who showed mucosal
recovery and the patients with persistent VA (13.2 vs. 15.0).
Three patients with a CDAT score >17, three patients with a
score <13 and one patient with a score between 13 and 17
had persistent VA. The prevalence of VA was not significantly
different between the poor and good adherence groups.

A total of 106 patients included oats as part of their diet
while 20 patients did not consume oats (one patient who
happened to have persistent VA in biopsies did not know
whether he consumed oats or not). There was no difference
in the prevalence of persistent VA between the group who
consumed oats and the group who did not consume oats. In

addition, there was no statistically significant difference in
oat consumption between the group with mucosal healing
and the group of patients with persistent inflammation, i.e.,
biopsies consistent with either Marsh 1 or Marsh 2.

Symptom score

A total GSRS-IBS score could be calculated for 123 of the 127
patients who underwent study biopsy. The mean GSRS-IBS
for all patients was 26.4 ± 9.9. Patients with poor adherence
showed a higher GSRS-IBS score of 36.0 ± 10.0 compared to a
score of 22.0 ± 7.7 in patients with a good adherence, with a
mean difference of 14.0 (95% CI: 9.2–18.9, p< 0.001). There
was no statistical significant difference in GSRS-IBS score
between patients with mucosal recovery (26.4 ± 9.9) and
patients with persistent VA (25.1 ± 9.9). There was also no sig-
nificant difference in GSRS-IBS score between the patients
who consumed oats as part of their diet (26.5 ± 9.9) and
those who did not (26.2 ± 9.7). Brottveit et al. have previously
reported a total GSRS-IBS score at similar levels in a different
cohort of Norwegian patients with CD.[29] There are few
studies that have reported GSRS-IBS scores in the normal
population. Karling et al. reported a total mean score of 6.0
and 6.5 in two healthy Swedish populations.[35,36] It must
be noted that the Swedish studies used a scoring scale of
0–6, while we have used the original scale of 1–7. The mean
results of the Swedish studies must therefore be adjusted
upwards by one point for each question in the questionnaire
to be comparable (resulting in a total mean score of 19.0
and 19.5, respectively).

Discussion

Our study population of 127 patients demonstrated a very
high degree of long-term mucosal recovery, with a preva-
lence of VA at 6% after a median follow-up time of 8.1 years.
Furthermore, 81% of our patients showed no signs of muco-
sal inflammation. Most of the previous studies that have
examined mucosal healing have reported either a relatively
high prevalence of persistent VA or persistent mucosal
inflammation after treatment with a GFD (Table 4).

Table 4. Prior studies which have reported histological follow-up in adult patients with celiac disease. The studies are sorted by the reported proportion of vil-
lous atrophy (VA).

Marsh

Author Year Country n Duration of gluten-free diet 0 1 2 3

Lee et al. [18]a 2003 USA 39 8.5 years (mean), range 1–45 21% 79%
Bardella et al. [20]b 2007 Italy 114 2 years (median), range 1–23 18% 20% 62%
Hutchinson et al. [22]c 2010 UK 284 1.6 years (median), IQR 0.9–3.7 39% 17% 44%
Martini et al. [17]d 2002 Italy 101 1 year 12% 51% 38%
Ciacci et al. [15] 2002 Italy 390 6.9 years (mean), range 2–22 44% 10% 23% 24%
Lanzini et al. [21] 2009 Italy 465 1.3 years (mean), range 1.1–18.5 8% 9% 62% 21%
Newnham et al. [24]b 2016 Australia 45 5 years 50% 35% 15%
Tursi et al. [19] 2006 Italy 42 2 years 60% 17% 12% 12%
Wahab et al. [16] 2002 The Netherlands 158 >5 years 39% 24% 27% 10%
Tuire et al. [23]b 2012 Finland 177 11 years (mean), range 2–41 42% 54% 4%
aStudy did not classify biopsies according to Marsh grade, but only according to villous atrophy (VA). A villous/crypt ratio !4 was considered normal, while a
ratio <4 was considered as VA.
bStudies which did not report any patients with Marsh grade 2.
cStudy did not report patients with Marsh grade 2 and 3A separately. This group equaled 32.4% of the total patient cohort and is presented in the table
together with Marsh 3B and 3C. IQR: interquartile range.
dStudy did not report Marsh grade 2 and 3 separately.
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SUMMARY

Background
A repeat biopsy is recommended, but often omitted in coeliac disease patients on a
gluten-free diet. The effect of performing or not performing repeat biopsies is cur-
rently unknown.

Aim
To identify factors associated with and the significance of lacking biopsy for long-
term outcome. Predictors and the importance of incomplete histological recovery
after 1 year was investigated in re-biopsied patients.

Methods
A total of 760 patients participated in a nationwide follow-up study. Medical data
were gathered via interviews and patient records, and blood samples were drawn for
serology. Current symptoms and well-being were assessed by validated PGWB, SF-36
and GSRS questionnaires.

Results
Malabsorption was more common among those with a repeat biopsy (46%) than those
without repeat biopsy (33%), P < 0.001, as were severe symptoms at diagnosis (24% vs.
16%, P = 0.05) and concomitant gastrointestinal (40% vs. 32%, P = 0.049) or muscu-
loskeletal (35% vs. 27%, P = 0.023) diseases such as arthritis, osteoporosis and back
pain. Repeat biopsy was more rare in subjects diagnosed in private care (11% vs. 23%,
P < 0.001) or by screening (10% vs. 16%, P = 0.010). The groups were comparable as
to current symptoms and dietary adherence, but those without re-biopsy were less con-
fident of their diet (89% vs. 94%, P = 0.002) and more often seropositive on diet (14%
vs. 9%, P = 0.012). They reported better SF-36 physical functioning (P = 0.043) and
less pain and indigestion (P = 0.013 and P = 0.046 respectively) and total GSRS
(P = 0.052) score. Incomplete mucosal recovery was predicted by more advanced his-
tological (P < 0.001) and serological (P = 0.001) disease at diagnosis, whereas the
groups did not differ in long-term adherence, symptoms, seropositivity, questionnaire
scores, frequency of fractures or malignancies.

Conclusions
Severe disease at diagnosis predicted the record of a repeat biopsy and incomplete
mucosal recovery. Neither lacking biopsy nor incomplete recovery in a relative short
time span of 1 year was associated with poorer long-term outcome, although survival
bias cannot be excluded.

Aliment Pharmacol Ther 2017;45: 1459–1468
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patients, whose coeliac disease is often found by screen-
ing and who might have an increased risk of endoscopic
complications.26 Repeat biopsies were also more often
taken from patients with concomitant gastrointestinal
and musculoskeletal illnesses, strengthening the concep-
tion that those with comorbidities and ongoing symp-
toms undergo the procedure with a lower threshold.

We also found patients diagnosed in the private sec-
tor to have the repeat biopsy omitted more often than
those diagnosed in public healthcare. This might be
because in private care patients have to pay for the sec-
ond endoscopy themselves. In addition, in Finland
healthcare has evolved around a strong public sector
which, as also seen in the present study, treats most

coeliac disease patients. In contrast, the private sector is
more focused on frontline screening and refers the puta-
tive patients to public healthcare for further diagnosis
and follow-up.28 The results would very likely differ in
countries where a system of private health insurances
predominates, as in the USA.27, 28 What is more, we
found no differences in the rate of re-biopsy between
public healthcare levels. This somewhat unexpected find-
ing might be explained by the organised decentralisation
of coeliac disease diagnostics and the use of uniform
nationwide guidelines at all healthcare levels in Fin-
land.26, 29 In fact, nowadays up to 85% of Finnish coe-
liac disease patients are diagnosed and followed in
primary and secondary care.29, 30

Table 1 | Clinical, serological and histological characteristics at diagnosis in 760 coeliac disease patients without (No
repeat biopsy) or with (Repeat biopsy) a follow-up biopsy done

No repeat biopsy
n = 244

Repeat biopsy
n = 516

P-valuen % n %

Females 181 74 413 80 0.093
Clinical presentation*
Malabsorption 80 33 235 46 0.001
Gastrointestinal symptoms 204 84 425 82 0.664
Extra-intestinal symptoms† 97 40 201 39 0.864
Screen-detected 39 16 49 10 0.010

Duration of symptoms before diagnosis 0.571
>5 year 96 42 209 43
<5 year 119 50 245 50

Severity of symptoms at diagnosis 0.052
Severe 40 16 122 24
Moderate 100 41 216 42
Mild 91 37 158 31
No symptoms 13 5 18 4

Symptoms during childhood 72 28 181 35 0.223
Coeliac disease in family 146 63 329 64 0.790
Endomysial antibody titres at diagnosis 0.461
High 1: >200 36 39 77 35
Low 1:5–1:200 47 51 107 49
Negative 10 11 35 16

Severity of villous atrophy at diagnosis <0.001
Total 42 24 124 26
Subtotal 58 34 196 42
Partial 73 42 149 32

Site of diagnosis <0.001
Primary care 41 17 79 15
Private care 57 23 58 11
Secondary care 108 44 250 49
Tertiary care 38 17 125 24

* Patient can present with more than one symptom.

† Arthritis, dental enamel defects, dementia, dermatitis herpetiformis, glossitis, aphtous stomatitis, gynecological problems,
myopathy, neurologic symptoms, osteoporosis, Sj€ogren’s disease, chronic eczema, IgA nephropathy.

Bold values are statistically significant.
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again probably since they have more musculoskeletal
comorbidities. In contrast, the groups did not differ in
any of the PGWB sub-dimension scores, indicating
that the minor differences seen in the prevalence of
symptoms and comorbidities have no major effect on
self-perceived well-being and quality of life.

Another important finding was that the omission of a
repeat biopsy 1 year after the diagnosis did not affect
long-term dietary adherence. This suggests that the inva-
sive follow-up does not play a major role in commitment
to the gluten-free diet, at least in Finland, where adher-
ence is generally very good and the additional costs of
the diet remain reasonable.2, 31, 33 Nevertheless, patients
without a repeat biopsy considered their capability to
manage their diet lower and were somewhat more often
seropositive, indicating that a subgroup of patients might
benefit from the endoscopic follow-up.32 Then again, it
might be worthwhile investigating whether the re-biopsy

Table 4 | Gastrointestinal symptoms and quality of life during long-term follow-up in 760 coeliac disease patients
with (Repeat biopsy) or without (No repeat biopsy) a follow-up biopsy done

No repeat biopsy n = 244 Repeat biopsy n = 516

P-valueMedian Quartiles Median Quartiles

GSRS sub-scores
Total 1.8 1.5–2.5 1.9 1.5–2.6 0.052
Indigestion 2.3 1.8–3.2 2.5 1.8–3.0 0.046
Diarrhoea 1.3 1.0–2.3 1.7 1.0–2.0 0.128
Abdominal pain 1.7 1.3–2.7 2.0 1.3–2.3 0.150
Constipation 1.7 1.0–2.7 1.8 1.0–2.7 0.323
Reflux 1.5 1.0–2.0 1.5 1.0–2.0 0.468

SF-36 sub-scores
Bodily pain 78 53–90 68 48–90 0.013
Physical functioning 95 80–100 90 75–100 0.043
Role limitations, emotional 100 67–90 100 67–88 0.127
General health perception 65 45–80 60 45–75 0.196
Role limitations, physical 100 25–100 75 50–100 0.223
Vitality 75 53–85 70 55–80 0.583
Social functioning 90 75–100 88 75–100 0.634
Mental health 84 72–100 80 72–100 0.978

PGWB sub-scores
Total 107 95–117 106 94–115 0.515
General health 14 10–15 13 11–16 0.147
Well-being 17 15–20 18 15–19 0.745
Vitality 18 16–20 18 15–21 0.746
Anxiety 25 21–27 25 21–27 0.810
Depression 17 15–18 17 15–18 0.941
Self-control 16 14–17 16 13–17 0.958

GSRS, gastrointestinal symptom rating scale, lower scores indicate fewer gastrointestinal symptoms; PGWB, psychological general
well-being, higher scores indicate better well-being; SF-36, short form 36, higher scores indicate better social functioning.

Bold values are statistically significant.

Table 5 | Long-term follow-up characteristics in 476
coeliac disease patients with (Recovery) or without
(Atrophy) histological response at follow-up biopsy

Atrophy
n = 200

Recovery
n = 276

P-valuen % n %

Received dietary advice 154 77 215 78 0.683
Capable of managing GFD 184 92 264 95 0.820
Strictness of GFD 0.060
Strict 195 97 275 100
Occasional lapses 5 3 1 0
Normal gluten use

Use of oats 162 81 231 82 0.947
Regular follow-up 131 66 198 71 0.426
TG2-ab positivity 45 23 79 28 0.497
Any malignancy 9 5 14 5 0.762
Fractures 53 27 80 28 0.859

GFD, gluten-free diet; TG2-ab, transglutaminase-2 antibodies.
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SUMMARY

Background
A repeat biopsy is recommended, but often omitted in coeliac disease patients on a
gluten-free diet. The effect of performing or not performing repeat biopsies is cur-
rently unknown.

Aim
To identify factors associated with and the significance of lacking biopsy for long-
term outcome. Predictors and the importance of incomplete histological recovery
after 1 year was investigated in re-biopsied patients.

Methods
A total of 760 patients participated in a nationwide follow-up study. Medical data
were gathered via interviews and patient records, and blood samples were drawn for
serology. Current symptoms and well-being were assessed by validated PGWB, SF-36
and GSRS questionnaires.

Results
Malabsorption was more common among those with a repeat biopsy (46%) than those
without repeat biopsy (33%), P < 0.001, as were severe symptoms at diagnosis (24% vs.
16%, P = 0.05) and concomitant gastrointestinal (40% vs. 32%, P = 0.049) or muscu-
loskeletal (35% vs. 27%, P = 0.023) diseases such as arthritis, osteoporosis and back
pain. Repeat biopsy was more rare in subjects diagnosed in private care (11% vs. 23%,
P < 0.001) or by screening (10% vs. 16%, P = 0.010). The groups were comparable as
to current symptoms and dietary adherence, but those without re-biopsy were less con-
fident of their diet (89% vs. 94%, P = 0.002) and more often seropositive on diet (14%
vs. 9%, P = 0.012). They reported better SF-36 physical functioning (P = 0.043) and
less pain and indigestion (P = 0.013 and P = 0.046 respectively) and total GSRS
(P = 0.052) score. Incomplete mucosal recovery was predicted by more advanced his-
tological (P < 0.001) and serological (P = 0.001) disease at diagnosis, whereas the
groups did not differ in long-term adherence, symptoms, seropositivity, questionnaire
scores, frequency of fractures or malignancies.

Conclusions
Severe disease at diagnosis predicted the record of a repeat biopsy and incomplete
mucosal recovery. Neither lacking biopsy nor incomplete recovery in a relative short
time span of 1 year was associated with poorer long-term outcome, although survival
bias cannot be excluded.
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Abstract
BACKGROUND AND OBJECTIVES—Celiac disease (CD), characterized by the presence of
villous atrophy (VA) in the small intestine, is associated with increased mortality, but it is
unknown if this excess mortality is influenced by mucosal recovery. We examined overall
mortality according to mucosal recovery in CD.

METHODS—Through biopsy reports from all pathology departments (n=28) in Sweden we
identified 7,648 individuals with CD (defined as VA) who had undergone a follow-up biopsy
within 5 years following diagnosis. We then used Cox regression to examine overall mortality
according mucosal recovery in the follow-up biopsy (persistence of VA vs. recovery).
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RESULTS—The mean age of CD diagnosis was 28.4, 63% were female, and the median follow-
up after diagnosis was 11.5 years. Of the 7,648 patients, persistent VA was present in 3,317
(43%). There were 606 (8%) deaths. Patients with persistent VA were not at increased risk of
death compared to those with mucosal healing (Hazard Ratio 1.01; 95% Confidence Interval
0.86-1.19). Mortality was not increased in children with persistent VA (HR 1.09 95% CI
0.37-3.16) or adults (HR 1.00 95% CI 0.85-1.18), including adults older than age 50 years (HR
0.96 95% CI 0.80-1.14).

CONCLUSION—Persistent VA was not associated with increased mortality in CD in this
population followed for a median of 11.5 years. While a follow-up biopsy will determine if there
is improvement in histology and allow detection of refractory disease in symptomatic patients, our
study suggests that early routine follow up biopsies performed within 5 years does not predict
long-term mortality risk.

Keywords
coeliac; death; inflammation; serial biopsy (British spelling of coeliac)

Introduction
Celiac disease (CD) is an immune-mediated disorder that occurs in approximately 1% of the
Western world.1-2 In patients with CD, ingestion of gluten causes small intestinal
inflammation and villous atrophy (VA). Typically, patients are recommended a gluten-free
diet for life, and with dietary adherence most symptoms will usually resolve.

Patients with CD are at an increased risk of earlier death.3-4 The gluten-free diet may be
responsible for the fact that the excess mortality observed in CD decreases towards that of
the general population in the years following diagnosis.4

The diagnosis of CD is based on characteristic histopathologic abnormalities on small
intestinal biopsy in the appropriate clinical context. A follow-up biopsy had earlier been
considered standard-of-care to confirm healing after adoption of a gluten-free diet.5
However, subsequently this practice has declined due to the availability of serology data that
normalize after elimination of dietary gluten.6 As a result, more recent guidelines no longer
explicitly mandate a follow-up biopsy.7 Nevertheless, multiple studies of patients
undergoing follow-up small intestinal biopsy have shown that persistent VA is observed in a
large proportion of patients, as high as 62-79% in patients in the United States.8-9 Persistent
VA is often present even in those patients with normalized serologies,8-12 but is more
commonly present in those whose adherence to the gluten-free diet is poor.9, 11-12

It is unknown if survival in CD is related to mucosal recovery. An earlier study found that
mucosal healing was associated with a decreased risk of death that did not achieve statistical
significance, possibly due to inadequate power (241 patients, with 11 deaths). 9 A second
study of apparently asymptomatic individuals with persistent VA (n=13) reported high rates
of malignancy and other morbidity associated with failure to heal.13 Both of these studies
were limited by small size and potential for referral bias.

We therefore examined mortality in a Swedish nationwide cohort study of more than 7,000
patients with biopsy-verified CD and a follow-up biopsy.
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Mucosal Healing and Risk for Lymphoproliferative Malignancy in
Celiac Disease
A Population-Based Cohort Study
Benjamin Lebwohl, MD, MS; Fredrik Granath, PhD; Anders Ekbom, MD, PhD; Karin E. Smedby, MD, PhD; Joseph A. Murray, MD;
Alfred I. Neugut, MD, PhD; Peter H.R. Green, MD; and Jonas F. Ludvigsson, MD, PhD

Background: Celiac disease (CD) is associated with an increased
risk for lymphoproliferative malignancy (LPM). Whether this risk is
affected by the results of follow-up intestinal biopsy, performed to
document mucosal healing, is unknown.

Objective: To examine the association between mucosal healing in
CD and subsequent LPM.

Design: Population-based cohort study.

Setting: 28 pathology departments in Sweden.

Patients: 7625 patients with CD who had follow-up biopsy after
initial diagnosis.

Measurements: The risk for LPM was compared with that of the
general population by using expected rates. The rate of LPM in
patients with persistent villous atrophy was compared with that of
those with mucosal healing by using Cox regression.

Results: Among 7625 patients with CD and follow-up biopsy,
3308 (43%) had persistent villous atrophy. The overall risk for LPM
was higher than that in the general population (standardized inci-

dence ratio [SIR], 2.81 [95% CI, 2.10 to 3.67]) and was greater
among patients with persistent villous atrophy (SIR, 3.78 [CI, 2.71
to 5.12]) than among those with mucosal healing (SIR, 1.50 [CI,
0.77 to 2.62]). Persistent villous atrophy compared with mucosal
healing was associated with an increased risk for LPM (hazard ratio
[HR], 2.26 [CI, 1.18 to 4.34]). The risk for T-cell lymphoma was
increased (HR, 3.51 [CI, 0.75 to 16.34]) but not for B-cell lym-
phoma (HR, 0.97 [CI, 0.21 to 4.49]).

Limitation: No data on dietary adherence.

Conclusion: Increased risk for LPM in CD is associated with the
follow-up biopsy results, with a higher risk among patients with
persistent villous atrophy. Follow-up biopsy may effectively stratify
patients with CD by risk for subsequent LPM.

Primary Funding Source: National Institutes of Health, The
American-Scandinavian Foundation, Celiac Sprue Association, Öre-
bro University Hospital, Karolinska Institutet, Swedish Society of
Medicine, Swedish Research Council, and Swedish Celiac Society.

Ann Intern Med. 2013;159:169-175. www.annals.org
For author affiliations, see end of text.

Celiac disease (CD) is a common autoimmune disease,
affecting approximately 1% of individuals in Western

nations (1, 2). The prevalence of diagnosed and undiag-
nosed CD has increased substantially over the past half
century (3, 4). Several studies have found an increased risk
for lymphoproliferative malignancy (LPM) in patients with
CD (5–10). The risk for LPM decreases over time after
CD diagnosis, presumably from the beneficial effects of
diagnosis and treatment with a gluten-free diet. This risk,
although diminished, remains persistently elevated com-
pared with the general population (5, 10, 11).

The reason for this increased risk for LPM in CD is
unknown, but it may be due to persistent villous atrophy
in a subset of patients. Historically, healing of the duode-
nal mucosa while adhering to a gluten-free diet has been
considered a necessary component to diagnose CD (12),
but recent studies have found that mucosal healing is not
evident on follow-up biopsies in a substantial proportion of
patients with serologic and histologic evidence of CD (13–
20). Persistent villous atrophy is more common in patients
with poor adherence to a gluten-free diet (14, 16–19), and
2 studies described patients with persistent villous atrophy
who subsequently developed significant illness, including
osteoporosis and cancer (14, 20). However, these studies
did not include a control group (20) and did not quantify
the risk for LPM (14).

Uncertainty exists about whether follow-up biopsy to
confirm mucosal healing should be done routinely in pa-
tients with CD, and published guidelines are contradictory
on this topic (21). Therefore, we aimed to determine
whether the presence of villous atrophy on follow-up bi-
opsy in patients with CD is associated with the risk for
LPM compared with the presence of mucosal healing on
follow-up biopsy. We also wanted to quantify the risk for
LPM among patients with persistent villous atrophy and
those with mucosal healing compared with the general
population.

METHODS

Between October 2006 and February 2008, we col-
lected data from reports on biopsies of the small intestine
from Sweden’s 28 pathology departments (22). Biopsy re-
port data included personal identity number, date of bi-
opsy, morphologic characteristics, and topographic infor-
mation (duodenum and jejunum). Biopsies were done
from 1969 to 2008. Celiac disease was defined as villous

See also:

Print
Summary for Patients. . . . . . . . . . . . . . . . . . . . . . . I-20
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Results: Among 7625 patients with CD and follow-up biopsy, 3308 (43%) had persistent villous atrophy. 
The overall risk for LPM was higher than that in the general population (standardized incidence ratio [SIR], 
2.81) and was greater among patients with persistent villous atrophy (SIR, 3.78) than among those with mucosal healing
(SIR, 1.50). 
Persistent villous atrophy compared with mucosal healing was associated with an increased risk for LPM 
(hazard ratio [HR], 2.26 [CI, 1.18 to 4.34]). 

The risk for T-cell lymphoma was increased (HR, 3.51) but not for B-cell lymphoma (HR, 0.97). 

Limitation: No data on dietary adherence. 

Conclusion: Increased risk for LPM in CD is associated with the follow-up biopsy results,  with a higher risk among patients
with persistent villous atrophy. 
Follow-up biopsy may effectively stratify patients with CD by risk for subsequent LPM. 
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Summary

Background: Coeliac disease has been linked to anxiety and depression. However,

their association with mucosal healing is unknown.

Aim: To examine the relationship between anxiety, depression and mucosal healing

in coeliac disease.

Methods: Between 1969 and 2008, we collected data on all small intestinal biopsies

with villous atrophy from Sweden's 28 pathology departments. We restricted our

cohort to individuals with data on follow‐up biopsy (either persistent villous atrophy

[n = 3317] or mucosal healing [n = 4331]). Through Cox regression, we estimated

hazard ratios (HRs) for anxiety or depression.

Results: During follow‐up, 123 (2.8/1000 person‐years) individuals with mucosal

healing had developed anxiety, compared to 94 (2.1/1000 person‐years) with persis-

tent villous atrophy. Mucosal healing was hence associated with a higher risk of

future anxiety (HR = 1.49; 95% CI = 1.12‐1.96). Similarly, 167 (3.8/1000 person‐
years) individuals with mucosal healing developed depression, compared to 148 (3.3/

1000 person‐years) with persistent villous atrophy, corresponding to a HR of 1.25

(95% CI = 0.99‐1.59). Mucosal healing was more common in individuals with prior

diagnoses of anxiety or depression before follow‐up biopsy. Anxiety diagnosed

between diagnostic and follow‐up biopsy for coeliac disease was associated with an

almost nine‐fold increased chance of mucosal healing (odds ratio = 8.94; 95%CI =

2.03‐39.27).
Conclusion: Anxiety and depression are more common in coeliac disease patients

with mucosal healing, both before and after follow‐up biopsy, an association poten-

tially mediated through more vigilant compliance with a gluten‐free diet. This finding

raises concern that achieving the goal of mucosal healing may come at a cost of an

increased risk of mood disorders.

The Handling Editor for this article was Professor Peter Gibson, and it was accepted for

publication after full peer-review.
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Aim: To examine the relationship between anxiety, depression and mucosal healing

in coeliac disease.

Methods: Between 1969 and 2008, we collected data on all small intestinal biopsies

with villous atrophy from Sweden's 28 pathology departments. We restricted our

cohort to individuals with data on follow‐up biopsy (either persistent villous atrophy

[n = 3317] or mucosal healing [n = 4331]). Through Cox regression, we estimated

hazard ratios (HRs) for anxiety or depression.

Results: During follow‐up, 123 (2.8/1000 person‐years) individuals with mucosal

healing had developed anxiety, compared to 94 (2.1/1000 person‐years) with persis-

tent villous atrophy. Mucosal healing was hence associated with a higher risk of

future anxiety (HR = 1.49; 95% CI = 1.12‐1.96). Similarly, 167 (3.8/1000 person‐
years) individuals with mucosal healing developed depression, compared to 148 (3.3/

1000 person‐years) with persistent villous atrophy, corresponding to a HR of 1.25

(95% CI = 0.99‐1.59). Mucosal healing was more common in individuals with prior

diagnoses of anxiety or depression before follow‐up biopsy. Anxiety diagnosed

between diagnostic and follow‐up biopsy for coeliac disease was associated with an

almost nine‐fold increased chance of mucosal healing (odds ratio = 8.94; 95%CI =

2.03‐39.27).
Conclusion: Anxiety and depression are more common in coeliac disease patients

with mucosal healing, both before and after follow‐up biopsy, an association poten-

tially mediated through more vigilant compliance with a gluten‐free diet. This finding

raises concern that achieving the goal of mucosal healing may come at a cost of an

increased risk of mood disorders.
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1 | INTRODUCTION

Coeliac disease is an immune‐mediated disorder triggered by the

exposure to gluten in genetically predisposed individuals.1 While the

presence of HLA DQ2/DQ8 is a prerequisite for coeliac disease,2

other factors likely contribute to disease development.3

Coeliac disease has been linked to a range of complications and

comorbidities,4-6 with most7 but not all8 studies finding an excess

mortality rate compared to the general population. Observations of a

link between small intestinal disease (including coeliac disease) and

psychiatric disease were made as far back as 1970, by Goldberg9

This report has since been followed by several studies10 indicating a

link to depression,11-16 anxiety, eating disorders,17,18 and even sui-

cide.19,20 When Smith and Gerdes reviewed the evidence up until

2012 (18 studies on depression and 11 on anxiety), they found a

positive association of coeliac disease with depression, but not with

anxiety.21

The gluten‐free diet (GFD) is currently the only available treat-

ment in coeliac disease,1 the aim being to achieve mucosal healing,

but also to decrease symptoms.22

In a national cohort of more than 7000 individuals with coe-

liac disease and follow‐up biopsy we have previously shown that

mucosal healing may decrease the risk of certain complications

such as lymphoproliferative cancer and hip fractures.23,24 However,

as mucosal healing is closely associated with strict GFD adher-

ence, adhering to the diet may in itself influence the quality of

life.25,26 The direction in which mucosal healing in coeliac disease

affects the risk of future anxiety and depression is unclear. While

we are unaware of any study exploring the association between

anxiety and depression and mucosal healing in coeliac disease,

Bosch et al have previously shown that mucosal wound healing is

delayed in individuals with depressive symptoms.27 In another gas-

trointestinal disorder, inflammatory bowel disease (IBD), it has

recently been demonstrated that anxiety and depression are

tightly linked to IBD activity.28

For these reasons, we carried out a population‐based study

examining the risk of anxiety, depression and their treatment accord-

ing to follow‐up histology among individuals with coeliac disease. As

a secondary aim, we examined if the presence of these psychiatric

disorders could predict mucosal healing.

2 | METHODS

2.1 | Study sample: patients with coeliac disease
undergoing repeated biopsy

In the years 2006‐2008, we requested all small intestinal biopsy

reports from Sweden's 28 Swedish pathology departments. We

obtained information on date of biopsy and personal identity num-

ber29 for biopsies that took place in 1969‐2008 (Table 1). The pur-

pose of the data collection was to identify individuals with coeliac

disease (here equalled to villous atrophy, Villous atrophy [Marsh

III30]). Details on the data collection have been published

elsewhere,31 and our initial cohort included 29 096 patients with

coeliac disease. The study was approved by the Research Ethics

Review Board in Stockholm, Sweden on 14 June 2006. Since this

was a strictly register‐based study informed consent was waived by

the Review Board.32

In this study, data were restricted to those with a biopsy within

the specified time frame of 0.5‐5 years after the first diagnostic

biopsy (n = 7648) (in case patients had more than one biopsy, the

first in this time span was used). Patients with Marsh III at follow‐up
biopsy were classified as having persistent villous atrophy, while

those with a less severe histopathology were classified as having

achieved mucosal healing.

On average, biopsy reports were based on three tissue speci-

mens submitted during the follow‐up endoscopy.33 In the Swedish

setting, villous atrophy is rarely due to other causes than coeliac dis-

ease, and a patient chart review of 114 individuals with a record of

villous atrophy confirmed the coeliac disease diagnosis in 108 (95%)

patients. This is actually a higher positive predictive value than for

physician‐assigned diagnoses of coeliac disease in the Swedish

Patient Register.31,34

2.2 | Diagnosis of anxiety and depression and
retrieval of medications data for prediction and
outcome

International classification of disease (ICD) codes was used to define

anxiety and depression from the Swedish Patient Register.35 Psy-

chotropic drugs were defined as having a relevant Anatomic Thera-

peutic Chemical‐code in the Swedish Prescribed Drug Register

(Appendix 1).

2.3 | Statistical analyses

We used Cox proportional hazards models to estimate hazard ratios

(HR) and 95% confidence intervals (CIs) of subsequent diagnoses of

anxiety or depression among individuals with persistent villous atro-

phy vs individuals with mucosal healing on follow‐up biopsy. Follow‐
up time started from the day of the follow‐up biopsy and ended on

the date of death, emigration, outcome or 31 December 2009,

whichever came first. We performed similar Cox analyses where dif-

ferent medications (described above) were set as the outcomes;

these analyses were restricted to individuals diagnosed with coeliac

disease from July 2005 and onwards, to align with the start of data

collection of the Swedish Prescribed Drug Register.36 As a sensitivity

analysis, we also examined the HR of a first ever (incident or new

onset) diagnosis of anxiety or depression according to follow‐up
biopsy. We used log‐minus‐log curves to test the proportional haz-

ards assumption. We used conditional logistic regression to evaluate

the impact of anxiety and depression at any time before follow‐up
biopsy and between first (diagnostic) and second (follow‐up) biopsies
on the probability of mucosal healing. We also examined the impact

of psychotropic medications before and in‐between biopsies in a

similar way.
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TABLE 1 Characteristics of patient cohort with coeliac disease and follow‐up biopsies

Characteristic

Full cohort Cohort restricted to the years 2005 ‐2009

Mucosal
healing, n (%)

Persistent villous
atrophy, n (%) P‐value (χ2)

Mucosal
healing, n (%)

Persistent villous
atrophy, n (%) P‐value (χ2)

Total number 4331 3317 418 155

Characteristics of included patients

Age at diagnosis of coeliac disease (y)

0‐19 2130 (49) 1379 (42) <0.01 154 (37) 26 (17) <0.01

20‐39 868 (20) 499 (15) 111 (27) 26 (17)

40‐59 855 (20) 823 (25) 97 (23) 42 (27)

≥60 478 (11) 616 (19) 56 (13) 61 (39)

Male 1548 (36) 1268 (38) 0.03 149 (36) 54 (35) 0.86

Female 2783 (64) 2049 (62) 369 (64) 101 (65)

Interval between diagnosis and follow‐up biopsy

6 mo‐1 y 1006 (23) 1018 (31) <0.01 170 (41) 84(54) 0.01

>1 to <2 y 2101 (49) 1328 (40) 234 (56) 66 (43)

2‐5 y 1224 (28) 971 (29) 14 (3) 5 (3)

Calendar period of first biopsy

≤1989 357 (8) 717 (23) <0.01 All after 2000

1990‐1999 1637 (38) 1637 (49)

≥2000 2337 (54) 963 (29)

Level of education

Missing data 78 (2) 80 (2) <0.01 5 (1) 1 (0.7) <0.01

<2 y of high school 975 (23) 1042 (31) 62 (15) 40 (26)

2 y of high school 858 (20) 689 (21) 70 (17) 39 (25)

3 y of high school 919 (21) 695 (21) 94 (22) 31 (20)

College/University 1501 (35) 811 (24) 187 (45) 44 (28)

Number of individuals with anxiety and depression diagnoses in different time frames

Anxiety after follow‐up biopsy 123 (3) 94 (3) 0.98 Analyses were not run separately for this group

Anxiety between diagnostic and
follow‐up biopsy

22 (0.5) 2 (<0.1) <0.01

Anxiety before follow‐up biopsy, including
time before diagnostic biopsy

41 (1) 14 (0.4) <0.01

Depression after follow‐up biopsy 167 (4) 148 (4) 0.18

Depression between diagnostic and
follow‐up biopsy

30 (0.7) 126 (0.5) 0.24

Depression before follow‐up biopsy,
including time before diagnostic biopsy

85 (2) 50 (2) 0.13

Number of individuals with prescriptions of different types of medications

Antidepressants after follow‐up biopsy Analyses were not run for the entire cohort
due to lack of medication data before 2005

66 (16) 33 (21) 0.12

Antidepressants between diagnostic and
follow‐up biopsies

47 (11) 25 (16) 0.11

Anxiolytics after follow‐up biopsy 39 (9) 25 (16) 0.02

Anxiolytics between diagnostic and
follow‐up biopsies

21 (5) 8 (5) 0.94

Sleep medications after follow‐up biopsy 54 (13) 43 (28) <0.01

Sleep medications between diagnostic
and follow‐up biopsies

36 (9) 25 (16) <0.01
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All models (Cox models and logistic regressions) were adjusted

for age at follow‐up biopsy, sex, duration of coeliac disease at the

time of follow‐up biopsy (0.5 to 1, >1 to <2 or 2 to 5 years), calen-

dar period of first biopsy (1990‐1999, 2000‐2009 vs ‐1989), and

educational attainment (five categories; see Olén et al for more data

on education37). For children with missing data on education we

used the highest educational attainment of either parent.

We used SAS version 9.4 (Cary, NC) for all statistical analyses.

3 | RESULTS

3.1 | Characteristics of included patients

In total, we included 4331 individuals with mucosal healing with a

mean follow‐up of 10.1 years after follow‐up biopsy and 3317 indi-

viduals with persistent villous atrophy with a mean follow‐up of

13.4 years. Characteristics of the study participants are presented in

Table 1. All of the demographic and temporal characteristics

described in Table 1 were associated with mucosal healing, and were

hence used for adjustment in all analyses.

3.2 | Risk of being diagnosed with “anxiety” after
follow‐up biopsy

During follow‐up, 123 (2.8 per 1000 person‐years of follow‐up) coe-
liac individuals with mucosal healing developed anxiety, compared to

94 (2.1 per 1000 person‐years) with persistent villous atrophy

(Table 1). In the multivariable analysis, mucosal healing was associ-

ated with a higher risk of future anxiety (HR = 1.49; 95% CI = 1.12‐
1.96) (Table 2). This association was also statistically significant in all

stratified analyses by age and sex (Table 2). The HR for being diag-

nosed with a first ever (incident) diagnosis of anxiety after follow‐up
biopsy showing mucosal healing was 1.23 (95% CI = 0.93‐1.64) com-

pared to individuals with persistent villous atrophy.

3.3 | Risk of being diagnosed with “depression”
after follow‐up biopsy

Depression was seen in 167 (3.8 per 1000 person‐years) coeliac indi-

viduals with mucosal healing vs 148 (3.3 per 1000 person‐years) of
those with persistent villous atrophy. This corresponded to an

adjusted HR of 1.25 (95% CI = 0.99‐1.59). The association was sta-

tistically significant in women (HR = 1.39; 95% CI = 1.05‐1.82), that
is, women with mucosal healing were more likely to have a future

TABLE 2 Association of mucosal healing with “subsequent”
outcomes of anxiety, depression, antidepressants, psychostimulants,
anxiolytics and hypnotics/sedatives

Outcome (group)
Number
of events

Adjusteda

HR (95% CI) P value

Diagnosis of anxiety

Persistent villous atrophy 94 1.0 <0.01

Mucosal healing 123 1.49 (1.12‐1.96)

Stratified analyses of anxiety

Diagnosis of anxiety in children

Persistent villous atrophy 40 1.0 0.02

Mucosal healing 49 1.75 (1.11‐2.78)

Diagnosis of anxiety in adults

Persistent villous atrophy 54 1.0 0.04

Mucosal healing 74 1.47 (1.02‐2.12)

Diagnosis of anxiety in women

Persistent villous atrophy 76 1.0 0.02

Mucosal healing 94 1.39 (1.02‐1.92)

Diagnosis of anxiety in men

Persistent villous atrophy 18 1.0 <0.01

Mucosal healing 29 2.00 (1.06‐3.70)

Diagnosis of depression

Persistent villous atrophy 148 1.0 0.06

Mucosal healing 167 1.25 (0.99‐1.59)

Stratified analyses of depression

Diagnosis of depression in children

Persistent villous atrophy 47 1.0 0.14

Mucosal healing 52 1.39 (0.89‐2.13)

Diagnosis of depression in adults

Persistent villous atrophy 101 1.0 0.21

Mucosal healing 115 1.19 (0.91‐1.59)

Diagnosis of depression in women

Persistent villous atrophy 99 1.0 0.02

Mucosal healing 125 1.39 (1.05‐1.82)

Diagnosis of depression in men

Persistent villous atrophy 49 1.0 0.95

Mucosal healing 42 1.01 (0.65‐1.56)

Prescription of antidepressants

Persistent villous atrophy 33 1.0 0.50

Mucosal healing 66 1.16 (0.75‐1.85)

(Continues)

TABLE 2 (Continued)

Outcome (group)
Number
of events

Adjusteda

HR (95% CI) P value

Prescription of anxiolytics

Persistent villous atrophy 25 1.0 0.31

Mucosal healing 39 0.76 (0.44‐1.30)

Prescription of hypnotics/sedatives

Persistent villous atrophy 43 1.0 0.25

Mucosal healing 54 0.78 (0.51‐1.19)

Prescription of any medication above

Persistent villous atrophy 63 1.0 0.32

Mucosal healing 103 0.84 (0.61‐1.19)

HR, hazard ratio; villous atrophy, villous atrophy.
aCox regression adjusted for patient age at follow‐up biopsy, sex, calen-
dar period of first biopsy, education and duration of coeliac disease at
the time of follow‐up biopsy.
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Summary

Background: Coeliac disease has been linked to anxiety and depression. However,

their association with mucosal healing is unknown.

Aim: To examine the relationship between anxiety, depression and mucosal healing

in coeliac disease.

Methods: Between 1969 and 2008, we collected data on all small intestinal biopsies

with villous atrophy from Sweden's 28 pathology departments. We restricted our

cohort to individuals with data on follow‐up biopsy (either persistent villous atrophy

[n = 3317] or mucosal healing [n = 4331]). Through Cox regression, we estimated

hazard ratios (HRs) for anxiety or depression.

Results: During follow‐up, 123 (2.8/1000 person‐years) individuals with mucosal

healing had developed anxiety, compared to 94 (2.1/1000 person‐years) with persis-

tent villous atrophy. Mucosal healing was hence associated with a higher risk of

future anxiety (HR = 1.49; 95% CI = 1.12‐1.96). Similarly, 167 (3.8/1000 person‐
years) individuals with mucosal healing developed depression, compared to 148 (3.3/

1000 person‐years) with persistent villous atrophy, corresponding to a HR of 1.25

(95% CI = 0.99‐1.59). Mucosal healing was more common in individuals with prior

diagnoses of anxiety or depression before follow‐up biopsy. Anxiety diagnosed

between diagnostic and follow‐up biopsy for coeliac disease was associated with an

almost nine‐fold increased chance of mucosal healing (odds ratio = 8.94; 95%CI =

2.03‐39.27).
Conclusion: Anxiety and depression are more common in coeliac disease patients

with mucosal healing, both before and after follow‐up biopsy, an association poten-

tially mediated through more vigilant compliance with a gluten‐free diet. This finding

raises concern that achieving the goal of mucosal healing may come at a cost of an

increased risk of mood disorders.
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between diagnostic and follow‐up biopsy for coeliac disease was associated with an
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 INTRODUCTION 
 Celiac disease (CD) is an autoimmune disease where gliadin pep-
tides of wheat, barley, and rye drive a T-cell-mediated immune 
response in genetically susceptible individuals carrying the HLA-
DQ2 or -DQ8 haplotype ( 1 ). Th is response leads to a progressive 
damage of the small intestinal mucosa (so called gluten-sensitive 

enteropathy), which is characterized by three major features: 
increased intraepithelial lymphocytes (IEL), crypt hypertrophy, 
and villous atrophy ( 2 ). Th e immune response to gliadin is also 
characterized by the production of serum antibodies directed 
against tissue transglutaminase (tTG), which is considered the 
auto-antigen of CD. Th e presence of these serum antibodies and 

                                    How Patchy Is Patchy Villous Atrophy?: Distribution 
Pattern of Histological Lesions in the Duodenum of 
Children With Celiac Disease    
  Alberto       Ravelli  ,   MD   1        ,     Vincenzo       Villanacci  ,   MD   2      ,     Chiara       Monfredini  ,   MD   1      ,     Silvia       Martinazzi  ,   MS   1      ,     Veronica       Grassi  ,   MD   1       and 
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 INTRODUCTION 
 Celiac disease (CD) is an autoimmune disease where gliadin pep-
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and villous atrophy ( 2 ). Th e immune response to gliadin is also 
characterized by the production of serum antibodies directed 
against tissue transglutaminase (tTG), which is considered the 
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including all children aged     <    2 years) or anti-gliadin antibodies 
IgG ( n     =    6 with selective IgA defi ciency). Th ese 686 children 
carried either the HLA-DQ2 ( n     =    676, 98.5 % ) or HLA-DQ8 
( n     =    10, 1.5 % ) heterodimer as follows: HLA-DQ2 heterozygote 
587 (85.5 % ), mostly with DQ5 / 6 (61.5 %  of DQ2 heterozygosity) 
or DQ 7 (27 %  of DQ2 heterozygosity); HLA-DQ2 homozygote 
89 (13 % ); HLA-DQ8 heterozygote (1.1 % ); HLA-DQ8 homozy-
gote (0.4 % ). All these 686 children had histological lesions 
compatible with CD. 

 A degree of villous atrophy was found in 659 / 686 patients 
(96.1 % ) in at least one biopsy site, and 235 (34.2 % ) of them had the 
same degree of villous atrophy — type 3a, 3b, or 3c — throughout 
the duodenum. Total or severe (type 3c) villous atrophy was the 
most common single lesion: it was found in 545 (79.4 % ) patients 
but in the majority (59.9 % ) of them it was associated with atro-
phy of a lesser degree and / or with a type 2 lesion ( Figure 1 ). Four 
hundred and thirty (62.7 % ) patients had lesions of diff erent type 
at diff erent biopsy sites, but the diff erence did not exceed 1 degree, 

e.g., type 2    +    type 3a, 3b, and / or 3c ( Figure 1 ). In 116 of these 
430 patients — i.e., 16.9 %  of all patients with CD — lesions of dif-
ferent types were found within the same biopsy, with type 2    +    3A 
being the most frequent association (43 % ) ( Figure 2 ), followed by 
2    +    3A    +    3B (27 % ) and 2    +    3A    +    3B    +    3C (22 % ) ( Figures 3 and 4 ). 
Although in the majority of these 116 patients there were also areas 
that appeared normal within the same biopsy ( Figure 5 ), anti-
CD3 immunostaining showed that IEL were always abnormally 
increased in such areas ( Figures 6 and 7 ). Th erefore, irrespective 
of the most prevalent type of lesion, no biopsy was completely nor-
mal histologically, i.e., showing a type 0 histology with a diff use 
or patchy pattern. Furthermore, the frequency of total (grade 3C) 
villous atrophy increased signifi cantly from the duodenal bulb to 
the distal duodenum / proximal jejunum (  χ   2     =    52.38 with   α      =    0.01 
and d.f.    =    12;  P     <    0.0001), whereas the frequency distribution of 
other histological lesions did not signifi cantly diff er among diff er-
ent biopsy sites, thereby suggesting that the severity of duodenal 
lesions increases in an aborad manner in CD ( Figure 8 ). 

    Figure 1 .         Type and frequency of histological lesions in 686 patients with celiac disease. Along the  x  axis the type of lesion is shown, according to Oberhuber ’ s 
classifi cation. The coexistence of two different types of lesions is marked with a  “     +     ”  and the coexistence of different degrees of villous atrophy is indicated 
as 3ab, 3abc, and 3bc.  
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  Figure 2 .         Duodenal biopsy showing coexistence of lesions types 2 and 3A. 
Crypt hyperplasia (lesion type 2) on the right is indicated by red arrows, 
whereas mild villous atrophy (lesion type 3A) on the left is indicated by 
black arrows (hematoxylin / eosin (H & E),  × 20).  

 Figure 3 .         Duodenal biopsy showing mild and moderate villous atrophy. 
A mild grade of villous atrophy or lesion type 3A (red arrow) is adjacent 
to an area of moderate villous atrophy or lesion type 3B (black arrow) 
(hematoxylin / eosin (H & E),  × 20).  
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What is the best histopathological classification for celiac disease? Does 
it matter? A letter of comment to the review of Amado Salvador Pena; 

a new proposal 
Vincenzo Villanacci 
Institute of Pathology Spedali Civili Brescia Italy 
 
To The Editor: 

 
I read with great interest the excellent review of 
Amado Salvador Pena about the problems related 
to the histopathological classification of celiac 
disease (CD) (1). The widespread knowledge of 
the multiform clinical manifestations of CD, 
together with the availability of highly sensitive 
and specific serological tests such as tTG, have 
significantly reduced the relevance and impact of 
small bowel biopsy in the diagnostic approach to 
CD. Small bowel biopsy can no longer be viewed 
as the gold standard for the diagnosis of CD and it 
is quite likely that the next guidelines produced by 
gastroenterological societies worldwide will 
suggest that small bowel biopsy be carried out 
only in selected cases of suspected CD. Far from 
reducing the relevance of the procedure, it is 
important to keep in mind the importance of an 
accurate and standardized approach to each step, 
from biopsy taking to handling and processing of 
biopsy specimens. In this sense as 
 First point, the orientation of the biopsies is 
fundamental and mandatory is the use of acetate 
cellulose filters already cut to avoid incorrect 
evaluation of the architecture of villi (Figure 1); 
second point the different histopathological 
classifications Marsh, Marsh modified by 
Oberhuber, Corazza Villanacci and Ensari 
represent another important crucial and misleading 

point in this field in particular “ the greater the 
number of diagnostic categories of a method, the 
lower its diagnostic reproducibility “ .For the 
above reasons I propose a simplified histological 
scheme for the diagnosis of CD that could help the 
pathologists and the clinicians (2):  
Only two categories:  
1. Type A normal villi but with a pathological 
increase of T lymphocytes. 
2. Type B atrophy of villi with a pathological 
increase of T lymphocytes (Figure 2). 
Two points are really important: 
The first: in presence of normal villi the 
pathological increased number of intraepithelial T 
lymphocytes is crucial but attention! This 
condition is found in different pathological 
disorders as well and it is not specific of CD (3).  
The second: the presence of atrophy of villi with 
the concomitant pathological increase in the 
number of intraepithelial T lymphocytes without 
differentiation in the grade of atrophy. 
       The above scheme presents some advantages: 
x The elimination of different categories in the 
condition of atrophy, not useful for the 
gastroenterologist 

LETTER TO EDITOR 

Please see the pages: 239-243 
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A more simple approach to the initial lesions of 
CD; in this sense when the clinical and serological 
data are absent we prefer the term proposed by 
Rostami et al. of Microscopic Enteritis (4).  This 

term is indicative of a pathological situation 
without the necessary elements leading to a correct 
aetiological diagnosis and a stimulus for the 
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Risk of complications in coeliac patients depends on age at
diagnosis and type of clinical presentation.
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Tortora R , Klersy C , Corazza GR .

Abstract
Coeliac disease is characterised by an increased mortality mostly due to its

complications.

To study the risk of developing complications according to clinical presentation and age at
diagnosis, a combined retrospective-prospective longitudinal study was performed in three
Italian centres.

Incidence of complications and mortality rates were calculated using type and age
at diagnosis of coeliac disease, sex, and centre of diagnosis as predictors. Patients referred
after being found to suffer from coeliac disease elsewhere were excluded.

Between 01/1999 and 06/2015, 2225 adult coeliac patients were directly diagnosed
in our centres. 17 of them developed a complication and 29 died. In patients older than 60 years
at diagnosis of coeliac disease, the risk of complication is 18 times higher than in patients
diagnosed at 18-40 years and 9 times higher than in patients diagnosed at 40-60 years.
Classical presentation increases the risk of complications by 7 times compared to non-classical
presentation; in asymptomatic patients the risk of complication is virtually absent.

The risk of developing complications in coeliac patients is linked to age at
diagnosis of coeliac disease and type of clinical presentation. Follow-up methods of coeliac
patients should be tailored according to these parameters.

Copyright © 2017. Published by Elsevier Ltd.
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in our centres. 17 of them developed a complication and 29 died. In patients older than 60 years
at diagnosis of coeliac disease, the risk of complication is 18 times higher than in patients
diagnosed at 18-40 years and 9 times higher than in patients diagnosed at 40-60 years.
Classical presentation increases the risk of complications by 7 times compared to non-classical
presentation; in asymptomatic patients the risk of complication is virtually absent.

The risk of developing complications in coeliac patients is linked to age at
diagnosis of coeliac disease and type of clinical presentation. Follow-up methods of coeliac
patients should be tailored according to these parameters.

Copyright © 2017. Published by Elsevier Ltd.
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 INTRODUCTION 
 Th is clinical guideline addresses the diagnosis, treatment, and 
overall management of patients with celiac disease (CD), includ-
ing an approach to the evaluation of non-responsive CD. While 
it is primarily directed at the care of adult patients, variations 
pertinent to the pediatric population have been included. 

 Each section will provide specifi c recommendations based 
on the current literature and a summary of the evidence support-
ing those recommendations. Th e GRADE system was used to 
evaluate the quality of supporting evidence ( 1 ) ( Table 1 ). A  “ strong ”  
recommendation is made when the benefi ts clearly outweigh 

the negatives and the result of no action.  “ Conditional ”  is used 
when some uncertainty remains about the balance of benefi t /
 potential harm. Th e quality of the evidence is graded from 
high to low.  “ High ” -quality evidence indicates that further 
research is unlikely to change the authors ’  confi dence in the 
estimate of eff ect.  “ Moderate ” -quality evidence indicates that 
further research would be likely to have an impact on the confi -
dence of the estimate, whereas  “ Low ” -quality evidence indicates 
that further study would likely have an important impact on the 
confi dence in the estimate of the eff ect and would likely change 
the estimate.   

                                   ACG Clinical Guidelines: Diagnosis and Management of 
Celiac Disease    
  Alberto       Rubio-Tapia  ,   MD   1      ,     Ivor D.       Hill  ,   MD   2      ,     Ciar á n P.       Kelly  ,   MD   3      ,     Audrey H.       Calderwood  ,   MD   4       and     Joseph A.       Murray  ,   MD   1                

 This guideline presents recommendations for the diagnosis and management of patients with celiac disease. 
Celiac disease is an immune-based reaction to dietary gluten (storage protein for wheat, barley, and rye) that 
primarily affects the small intestine in those with a genetic predisposition and resolves with exclusion of gluten 
from the diet. There has been a substantial increase in the prevalence of celiac disease over the last 50 years 
and an increase in the rate of diagnosis in the last 10 years. Celiac disease can present with many symptoms, 
including typical gastrointestinal symptoms (e.g., diarrhea, steatorrhea, weight loss, bloating, fl atulence, abdominal 
pain) and also non-gastrointestinal abnormalities (e.g., abnormal liver function tests, iron defi ciency anemia, bone 
disease, skin disorders, and many other protean manifestations). Indeed, many individuals with celiac disease may 
have no symptoms at all. Celiac disease is usually detected by serologic testing of celiac-specifi c antibodies. The 
diagnosis is confi rmed by duodenal mucosal biopsies. Both serology and biopsy should be performed on a gluten-
containing diet. The treatment for celiac disease is primarily a gluten-free diet (GFD), which requires signifi cant 
patient education, motivation, and follow-up. Non-responsive celiac disease occurs frequently, particularly in those 
diagnosed in adulthood. Persistent or recurring symptoms should lead to a review of the patient ’ s original diagnosis 
to exclude alternative diagnoses, a review of the GFD to ensure there is no obvious gluten contamination, and 
serologic testing to confi rm adherence with the GFD. In addition, evaluation for disorders associated with celiac 
disease that could cause persistent symptoms, such as microscopic colitis, pancreatic exocrine dysfunction, and 
complications of celiac disease, such as enteropathy-associated lymphoma or refractory celiac disease, should be 
entertained. Newer therapeutic modalities are being studied in clinical trials, but are not yet approved for use in 
practice. Given the incomplete response of many patients to a GFD-free diet as well as the diffi culty of adherence 
to the GFD over the long term, development of new effective therapies for symptom control and reversal of 
infl ammation and organ damage are needed. The prevalence of celiac disease is increasing worldwide and many 
patients with celiac disease remain undiagnosed, highlighting the need for improved strategies in the future for 
the optimal detection of patients.  
   Am J Gastroenterol  2013; 108:656–676;  doi: 10.1038/ajg.2013.79; published online 16 April 2013         
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NRCD may be defined as persistent symptoms, signs or 
laboratory abnormalities typical of CD despite 6–12 months of 
dietary gluten avoidance

NRCD is common, affecting from 7 to 30% of patients treated
with a GFD for CD 

There are many distinct etiologies, including inadvertent gluten
ingestion (the most common cause), other food intolerances,
small-intestinal bacterial overgrowth, microscopic colitis, 
pancreatic insufficiency, irritable bowel syndrome and refractory
CD 
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Celiac serologies are helpful if positive, as this points to 
probable gluten exposure as the cause for NRCD. However, 
normal serologies do not exclude intermittent or low-level
gluten ingestion sufficient to cause persistent CD activity. 

Once dietary causes of NRCD have been excluded, small-
intestinal biopsy should be repeated and the findings
compared to the diagnostic biopsy. 

Ongoing inflammatory enteropathy with villous atrophy is
consistent with refractory CD, gluten exposure, or possibly
small-intestinal bacterial overgrowth and other causes of 
villous atrophy
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668  Rubio-Tapia  et al.  

the initial diagnosis of CD by review of small-intestinal histol-
ogy and serology obtained at the time of diagnosis ( Figure 4 ). If 
the diagnosis of CD is not correct then response to a GFD is not 
to be expected and alternative diagnoses and treatments must be 
considered ( 248 ). In those with confi rmed CD the ingestion of 

intolerance), small-intestinal bacterial overgrowth, microscopic 
colitis, pancreatic insuffi  ciency, irritable bowel syndrome and 
refractory CD ( 218,219,242 – 247 ). Th us, careful evaluation is 
needed to identify and treat the specifi c source in any given patient 
( 218,219,242,243 ). Th e fi rst step in evaluation is to re-confi rm 

Non-responsive celiac disease1
Supporitng evidence:

• Confirmation of small-bowel histolgy findings
 consistent with celiac disease
• Positive EMA, tTGA, or DGP serology at some
 time during the clinical course
• Presence of HLA-DQ2 or HLA-DQ8
• Biopsy-proven dermatitis herpetiformis
• Clinical and/or histological response to GFD
• Strong family history of celiac disease
• Presence of associated auto-immune
 disorders

Evaluated for other causes of villous atrophy2

and /or other condition with celiac-like clinical
presentations3

Confirm accuracy of celiac disease diagnosis

Yes

Celiac serologies4  &
expert dietician evaluation:

gluten ingestion and/or
other food intolerances identified?

Yes

Yes

Yes

Type II RCD Type I RCD

Reconsider and exclude other
etiologies for villous atrophy2

Consider alternative etiologies
for ongoing symptoms3

Refractory celiac disease (RCD)5

Abnormal or clonal intestinal T lymphocytes? 6

No

No

No

Adjust diet &
monitor progress

Small-bowel biopsy
(with colonic biopsies
if persisting diarrhea)

Enteritis with
villous atrophy?

No

  Figure 4 .         An approach to the investigation of non-responsive celiac disease (NRCD) and refractory celiac disease (RCD) (adapted from references Rubio-
Tapia ( 6 ) and Abdallah ( 261 )). (1) NRCD may be defi ned as persistent symptoms, signs, or laboratory abnormalities typical of celiac disease (CD) despite 
6 – 12 months of dietary gluten avoidance. (2) Causes of non-celiac, small-intestinal villous atrophy that may be misdiagnosed as CD include autoimmune 
enteropathy, tropical sprue, small-intestinal bacterial overgrowth, hypogammaglobulinemia and combined variable immunodefi ciency, collagenous sprue, 
eosinophilic enteritis, Crohn ’ s disease, and peptic duodenitis. (3) Conditions that present clinically in a similar fashion to CD but where villous atrophy is 
not evident include irritable bowel syndrome, food intolerances, small-intestinal bacterial overgrowth, eosinophilic enteritis, Crohn ’ s disease, and microsco-
pic colitis. (4) Positive celiac serologies despite 12 months of treatment with a gluten-free diet (GFD) suggest that there may be ongoing gluten ingestion. 
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the initial diagnosis of CD by review of small-intestinal histol-
ogy and serology obtained at the time of diagnosis ( Figure 4 ). If 
the diagnosis of CD is not correct then response to a GFD is not 
to be expected and alternative diagnoses and treatments must be 
considered ( 248 ). In those with confi rmed CD the ingestion of 

intolerance), small-intestinal bacterial overgrowth, microscopic 
colitis, pancreatic insuffi  ciency, irritable bowel syndrome and 
refractory CD ( 218,219,242 – 247 ). Th us, careful evaluation is 
needed to identify and treat the specifi c source in any given patient 
( 218,219,242,243 ). Th e fi rst step in evaluation is to re-confi rm 
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  Figure 4 .         An approach to the investigation of non-responsive celiac disease (NRCD) and refractory celiac disease (RCD) (adapted from references Rubio-
Tapia ( 6 ) and Abdallah ( 261 )). (1) NRCD may be defi ned as persistent symptoms, signs, or laboratory abnormalities typical of celiac disease (CD) despite 
6 – 12 months of dietary gluten avoidance. (2) Causes of non-celiac, small-intestinal villous atrophy that may be misdiagnosed as CD include autoimmune 
enteropathy, tropical sprue, small-intestinal bacterial overgrowth, hypogammaglobulinemia and combined variable immunodefi ciency, collagenous sprue, 
eosinophilic enteritis, Crohn ’ s disease, and peptic duodenitis. (3) Conditions that present clinically in a similar fashion to CD but where villous atrophy is 
not evident include irritable bowel syndrome, food intolerances, small-intestinal bacterial overgrowth, eosinophilic enteritis, Crohn ’ s disease, and microsco-
pic colitis. (4) Positive celiac serologies despite 12 months of treatment with a gluten-free diet (GFD) suggest that there may be ongoing gluten ingestion. 
(5) RCD may be defi ned as persistent or recurrent malabsorptive symptoms and signs with small-intestinal villous atrophy despite a strict GFD for more 
than 12 months and in the absence of other disorders, including overt lymphoma. (6) Abnormal intestinal lymphocytes may be identifi ed by immuno-
histochemistry of IELs or by fl ow cytometry showing an increased number of CD3-positive cells lacking CD8, or by the identifi cation of clonal T-cell 
receptor gene rearrangement by molecular analysis. DGP, deamidated gliadin peptide; EMA, endomysium antibodies; HLA, human leukocyte antigen; 
IELs, intraepithelial lymphocytes; TTGA, tissue transglutaminase antibody.   
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Celiac serologies are 
helpful if positive, as this
points to probable gluten
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However, normal
serologies do not exclude
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to cause persistent CD 
activity. 



Non-responsive Celiac Disease
Generally, most patients are negative for EMA and TTG at the 
time of RCD diagnosis, but the presence of persisting elevated
titres of circulating EMA and/or TTG does not necessarily rule out 
RCD, though this should lead to questions about dietary
adherence. 
In all cases, a careful dietary interview should be performed to 
exclude gluten exposure before diagnosing RCD. 
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The Oslo definitions for coeliac disease and
related terms
Jonas F Ludvigsson,1,2 Daniel A Leffler,3 Julio C Bai,4 Federico Biagi,5 Alessio Fasano,6

Peter H R Green,7 Marios Hadjivassiliou,8 Katri Kaukinen,9 Ciaran P Kelly,3

Jonathan N Leonard,10 Knut Erik Aslaksen Lundin,11 Joseph A Murray,12

David S Sanders,13,14 Marjorie M Walker,14 Fabiana Zingone,15 Carolina Ciacci16

ABSTRACT
Objective The literature suggests a lack of consensus on
the use of terms related to coeliac disease (CD) and gluten.
Design A multidisciplinary task force of 16 physicians
from seven countries used the electronic database
PubMed to review the literature for CD-related terms up
to January 2011. Teams of physicians then suggested
a definition for each term, followed by feedback of these
definitions through a web survey on definitions,
discussions during a meeting in Oslo and phone
conferences. In addition to ‘CD’, the following descriptors
of CD were evaluated (in alphabetical order):
asymptomatic, atypical, classical, latent, non-classical,
overt, paediatric classical, potential, refractory, silent,
subclinical, symptomatic, typical, CD serology, CD
autoimmunity, genetically at risk of CD, dermatitis
herpetiformis, gluten, gluten ataxia, gluten intolerance,
gluten sensitivity and gliadin-specific antibodies.
Results CD was defined as ‘a chronic small intestinal
immune-mediated enteropathy precipitated by exposure
to dietary gluten in genetically predisposed individuals’.
Classical CD was defined as ‘CD presenting with signs
and symptoms of malabsorption. Diarrhoea,
steatorrhoea, weight loss or growth failure is required.’
‘Gluten-related disorders’ is the suggested umbrella term
for all diseases triggered by gluten and the term gluten
intolerance should not to be used. Other definitions are
presented in the paper.
Conclusion This paper presents the Oslo definitions for
CD-related terms.

INTRODUCTION
Coeliac disease (CD) is a chronic small intestinal
immune-mediated enteropathy precipitated by
exposure to dietary gluten in genetically predis-
posed people. Although symptoms and signs of CD
have been recognised for more than 100 years, it
was in the 1940s that the Dutch paediatrician
Dicke established a link between the protein
component of wheat (gluten) exposure and CD.1

CD and related diseases are now common chronic
diseases in children and adults, and increased diag-
nosis has led to a proliferation of research activities.
As with many other chronic conditions, the
boundaries of CD are not always clear, with the
consequence that there is considerable confusion
and a lack of consensus regarding diagnostic criteria
of CD and related conditions.

The first consensus definition of CD was
published in Acta Paediatrica in 1970.2 This publi-
cation defined CD as a permanent condition of
gluten intolerance with mucosal flattening that
reversed on a gluten-free diet (GFD) and then
relapsed on re-introduction of gluten. Although the
definition of CD has undergone minor changes
since 1970,3 4 consensus definitions have been
restricted to CD. However, the scientific commu-
nity has come to recognise that there is a spectrum
of disorders related to gluten ingestion.

Due to a lack of common definitions for the
spectrum of terms and disorders related to CD,
a multidisciplinary task force of 16 physicians from
seven countries with particular expertise in diag-
nosis and treatment of CD proposes the following
definitions for the variety of vague and often
confusing terms currently in use in the literature.
These definitions are based on thorough literature
reviews (table 1), a discussion in Oslo at the 14th
International Coeliac Disease Symposium in June
2011, and agreement on consensus statements by
a web survey and phone conferences. We refer to
our definitions as the ‘Oslo definitions’.

< An additional appendix is
published online only. To view
this file please visit the journal
online (http://gut.bmj.com/
content/early/recent).

For numbered affiliations see
end of article.
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Significance of this study

What is already known on this subject?
< There is a lack of consensus on the use of terms

related to coeliac disease (CD) and gluten.
< Variability in the use of terminology has led to

difficulty when comparing and evaluating clinical
studies and research findings.

What are the new findings?
< The panel reached agreement on the definition

of terms related to CD and/or gluten currently in
use in clinical practice and research.

< Some terms in current use should be abandoned
because they are outdated or misleading.

How might it impact on clinical practice in the
foreseeable future?
< Uniform definitions for common terms relating

to CD will improve communication among
researchers, clinicians and the general public,
and will ensure that research is conducted and
reported in a consistent manner.
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ABSTRACT
A multidisciplinary panel of 18 physicians and 3 non-
physicians from eight countries (Sweden, UK, Argentina,
Australia, Italy, Finland, Norway and the USA) reviewed
the literature on diagnosis and management of adult
coeliac disease (CD). This paper presents the
recommendations of the British Society of
Gastroenterology. Areas of controversies were explored
through phone meetings and web surveys. Nine working
groups examined the following areas of CD diagnosis
and management: classification of CD; genetics and
immunology; diagnostics; serology and endoscopy;
follow-up; gluten-free diet; refractory CD and
malignancies; quality of life; novel treatments; patient
support; and screening for CD.

INTRODUCTION
Objective
The aim was to create updated guidelines for the
management of adult coeliac disease (CD), but
non-coeliac gluten sensitivity (NCGS) was not
considered.

Development of the guidelines
The British Society of Gastroenterology (BSG)
guidelines on the management of adult CD were
originally published in 1996. Recently the
European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) published
updated guidelines for paediatric CD,1 but inter-
national guidelines for adult CD are scarce2–5 since
the NIH consensus6 on CD in 2005 (despite more
than 4000 PubMed publications about CD in the

last 8 years). As a result, the Clinical Services and
Standards Committee of the BSG commissioned
these guidelines, subject to rigorous peer review
and based on a comprehensive review of the recent
literature, including data from any available rando-
mised controlled trials, systematic reviews,
meta-analyses, cohort studies, prospective and
retrospective studies.
A multidisciplinary panel of 18 physicians from

eight countries (Sweden, UK, Argentina, Australia,
Italy, Finland, Norway and the USA), a dietitian
and a representative and a patient advocate from
Coeliac UK reviewed the literature on the manage-
ment of CD. These individuals were involved in
the original stakeholder meetings and with revision
of the manuscript.

Intent and levels of evidence
All aspects of the contemporary diagnosis and man-
agement of patients with adult CD were consid-
ered. PubMed literature was searched from 1900 to
2012 to obtain evidence for these guidelines. Also
there was input from all authors who have consid-
erable expertise and experience in diagnosis and
management of CD. The panel of international
experts previously collaborated in the publication
of definitions of CD7 and were invited by the BSG
through coauthor DSS. Our task force contained
representatives from the clinical disciplines gastro-
enterology, paediatrics, histopathology, neurology,
dermatology, genetics and immunology.
The current literature of review papers was

examined, focusing on 10 reviews8–17 to explore
gaps in current reviews on CD. Nine working sub-
groups were then formed that examined the follow-
ing areas of CD management: classification of CD:
FB, MH, DSS, CC; genetics and immunology:
KEAL, DaVH, PJC; diagnostic criteria, serology
and endoscopy in the investigation of CD: MMW,
JAM, FB, PHRG, JFL, KEAL; follow-up: DAL,
PHRG, JCB, JFL; gluten-free diet (GFD): PJC, KK,
CC, GLS; refractory CD (RCD) and complications:
FZ, FB, DAL, PHRG; quality of life (QoL): GLS,
JCB, TRC, FZ; novel therapy: JCB, KEAL; screen-
ing for CD: TRC, KK, JAM, JFL. The working
groups wrote the sections, which were subsequently
internally reviewed. Each final fully written and

Recommendations

▸ Diagnosis of CD requires duodenal biopsy when
the patient is on a gluten-containing diet and
for the vast majority of adult patients also
positive serology. (Grade B)

▸ Biopsy remains essential for the diagnosis of
adult CD and cannot be replaced by serology.
Follow-up should aim at strict adherence to a
gluten-free diet. (Grade B)
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ABSTRACT
A multidisciplinary panel of 18 physicians and 3 non-
physicians from eight countries (Sweden, UK, Argentina,
Australia, Italy, Finland, Norway and the USA) reviewed
the literature on diagnosis and management of adult
coeliac disease (CD). This paper presents the
recommendations of the British Society of
Gastroenterology. Areas of controversies were explored
through phone meetings and web surveys. Nine working
groups examined the following areas of CD diagnosis
and management: classification of CD; genetics and
immunology; diagnostics; serology and endoscopy;
follow-up; gluten-free diet; refractory CD and
malignancies; quality of life; novel treatments; patient
support; and screening for CD.

INTRODUCTION
Objective
The aim was to create updated guidelines for the
management of adult coeliac disease (CD), but
non-coeliac gluten sensitivity (NCGS) was not
considered.

Development of the guidelines
The British Society of Gastroenterology (BSG)
guidelines on the management of adult CD were
originally published in 1996. Recently the
European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) published
updated guidelines for paediatric CD,1 but inter-
national guidelines for adult CD are scarce2–5 since
the NIH consensus6 on CD in 2005 (despite more
than 4000 PubMed publications about CD in the

last 8 years). As a result, the Clinical Services and
Standards Committee of the BSG commissioned
these guidelines, subject to rigorous peer review
and based on a comprehensive review of the recent
literature, including data from any available rando-
mised controlled trials, systematic reviews,
meta-analyses, cohort studies, prospective and
retrospective studies.
A multidisciplinary panel of 18 physicians from

eight countries (Sweden, UK, Argentina, Australia,
Italy, Finland, Norway and the USA), a dietitian
and a representative and a patient advocate from
Coeliac UK reviewed the literature on the manage-
ment of CD. These individuals were involved in
the original stakeholder meetings and with revision
of the manuscript.

Intent and levels of evidence
All aspects of the contemporary diagnosis and man-
agement of patients with adult CD were consid-
ered. PubMed literature was searched from 1900 to
2012 to obtain evidence for these guidelines. Also
there was input from all authors who have consid-
erable expertise and experience in diagnosis and
management of CD. The panel of international
experts previously collaborated in the publication
of definitions of CD7 and were invited by the BSG
through coauthor DSS. Our task force contained
representatives from the clinical disciplines gastro-
enterology, paediatrics, histopathology, neurology,
dermatology, genetics and immunology.
The current literature of review papers was

examined, focusing on 10 reviews8–17 to explore
gaps in current reviews on CD. Nine working sub-
groups were then formed that examined the follow-
ing areas of CD management: classification of CD:
FB, MH, DSS, CC; genetics and immunology:
KEAL, DaVH, PJC; diagnostic criteria, serology
and endoscopy in the investigation of CD: MMW,
JAM, FB, PHRG, JFL, KEAL; follow-up: DAL,
PHRG, JCB, JFL; gluten-free diet (GFD): PJC, KK,
CC, GLS; refractory CD (RCD) and complications:
FZ, FB, DAL, PHRG; quality of life (QoL): GLS,
JCB, TRC, FZ; novel therapy: JCB, KEAL; screen-
ing for CD: TRC, KK, JAM, JFL. The working
groups wrote the sections, which were subsequently
internally reviewed. Each final fully written and

Recommendations

▸ Diagnosis of CD requires duodenal biopsy when
the patient is on a gluten-containing diet and
for the vast majority of adult patients also
positive serology. (Grade B)

▸ Biopsy remains essential for the diagnosis of
adult CD and cannot be replaced by serology.
Follow-up should aim at strict adherence to a
gluten-free diet. (Grade B)
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There is no standard treatment for RCD. Elemental diets, sys-
temic steroids, oral budesonide, oral thioguanines including
azathioprine are used in RCDI (and sometimes are beneficial),
but have limited benefit in RCDII.277 278 In RCDII, cyclospor-
ine, cladribine and high-dose chemotherapy with autologous
stem cell support have been reported; however, therapy must be
individualised and include surveillance for EATL.120

EATL is a rare lymphoma strongly associated with RCDII,273

which carries a poor prognosis with a cumulative 5-year survival
of less than 20%.279 280 Currently, two groups of EATL are
recognised281: EATL type I accounts for 80–90% of all cases and
is a large cell lymphoma exclusively associated with CD.282 In
contrast, EATL type II has not been associated with CD.281 283

The poor prognosis of EATL is determined by extent of
disease at diagnosis, multifocal small bowel involvement, poor
general health and presence of complications including perfor-
ation that preclude chemotherapy.120 Presence of RCDII is asso-
ciated with a poor prognosis compared with isolated EATL in
CD without RCDII. There is no proven effective treatment in
RCDII, though a number of strategies have been proposed, and
patients should be referred to a tertiary centre to optimise their
management.

Finally, numerous studies have confirmed the association
between CD and B-cell lymphoma284–286 and CD and small
intestinal adenocarcinoma.42 254 287–289

Recommendations

▸ Patients with persistent symptoms despite a GFD should
have a follow-up biopsy. (Grade B)

▸ In symptomatic patients with ongoing enteropathy and RCD,
coeliac-related malignancies and disorders that mimic CD
must be excluded. (Grade C)

▸ Small bowel imaging should be performed in any patient with
abdominal pain, fever, obstruction, anaemia, gastrointestinal
bleeding or unexplained weight loss. (Grade D)

▸ Patients with RCD should be referred to a tertiary centre to
optimise their management. (Grade D)

NOVEL TREATMENT
The role of non-dietary therapies—as an adjunct or as an alter-
native to the GFD—has yet to be ascertained. Of the candidate
approaches, immunotherapy (including hookworm expos-
ure)290 291 is currently explored as an alternative to GFD but,
even if successful, is unlikely to benefit all patients. The role of
glutenases (propyl endopeptidases) and tight junction regulators
(table 5) are likely to be in reducing the threshold response and
optimising the benefits of gluten restriction rather than allowing
a normal gluten-containing diet.

Table 5 contains a list of potential novel treatments. None of
the available novel treatments can as yet ( January 2014) be
recommended for use outside clinical trials.

Recommendation

▸ None of the available novel treatments can as yet be
recommended for use outside clinical trials. (Grade D)

DISCUSSION
We recommend testing for CD in those with suggested symp-
toms or syndromes, especially if they have a first-degree relative
with CD.53 There is not yet sufficient evidence to support indis-
criminate general population screening. Specific serology such as
IgA-TG2 and IgG-DGP with or without a strategy for determin-
ation of total IgA level should be the preferred serologic strategy
for detection of CD. Ideally a combination of serology and
biopsies done on a gluten-containing diet will then provide the
most robust diagnosis of CD. Additional testing may be neces-
sary for those with less than clear-cut results.

We recommend a duodenal biopsy before the diagnosis of
CD. This contrasts with the recent ESPGHAN recommenda-
tions where a duodenal biopsy is optional in symptomatic
paediatric patients in whom the IgA-TG2 level exceeds 10
times the upper limit of normal, EMA antibodies are positive
on a separately taken blood sample and HLA typing is positive
for DQ2 or DQ8.1 CD has been linked to a large number of
symptoms (table 1 in the ESPGHAN review on paediatric CD

Table 5 Novel treatment in CD

Treatment Comment

Cereal genomics The high copy numbers in gliadin genes have so far limited attempts to genetically modify cultivars incapable of
expressing immunotoxic peptides292

RNA interference of protein translation may reduce gliadin expression, with evidence of reduced proliferation of
lymphocytes challenged in vitro293

Prolyl endopeptidases (PEPs) These endopeptidases have been isolated from microbial sources and may be capable of enzymatic cleavage of the
immunotoxic gluten peptides ex vivo.294 295 296 A combination of a glutamine-specific endoprotease (EP-B2 from barley)
and a prolyl endopeptidase (subcutaneous PEP from Sphingomonas capsulata)297 acts synergistically and has been
evaluated in a 6-week phase IIA clinical trial against 2 g gluten taken daily298

Larazotide acetate Larazotide is a tight junction regulator299 and maintains intestinal barrier function after gluten challenge.299 300 Phase
IIA clinical trials have demonstrated limited effects on intestinal permeability after gluten ingestion, but beneficial effects
on symptoms and signs.301

TG2 inhibitors Candidate peptidomimetic blockers are currently entering clinical trials but no data are available yet.302 A potential
limitation of this drug candidate is that TG2 activity occurs in a number of diseases and a TG2 inhibitor may therefore
have unwanted side effects

Blocking of the antigen presenting groove of
HLA-DQ molecules

No trials yet. Regarded as unpredictable

Subcutaneous injection of dominant immunotoxic
gliadin peptides65

Stimulates an immunoregulatory T-cell response or deplete or anergise antigen specific memory T cells.
Responses would be specific to the HLA haplotype DQ2 or 8. Ongoing phase II trials.

Polymer binding agents303 No clinical trials performed yet

CD, coeliac disease; HLA, human leucocyte antigen; TG2, transglutaminase 2.
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ABSTRACT
A multidisciplinary panel of 18 physicians and 3 non-
physicians from eight countries (Sweden, UK, Argentina,
Australia, Italy, Finland, Norway and the USA) reviewed
the literature on diagnosis and management of adult
coeliac disease (CD). This paper presents the
recommendations of the British Society of
Gastroenterology. Areas of controversies were explored
through phone meetings and web surveys. Nine working
groups examined the following areas of CD diagnosis
and management: classification of CD; genetics and
immunology; diagnostics; serology and endoscopy;
follow-up; gluten-free diet; refractory CD and
malignancies; quality of life; novel treatments; patient
support; and screening for CD.

INTRODUCTION
Objective
The aim was to create updated guidelines for the
management of adult coeliac disease (CD), but
non-coeliac gluten sensitivity (NCGS) was not
considered.

Development of the guidelines
The British Society of Gastroenterology (BSG)
guidelines on the management of adult CD were
originally published in 1996. Recently the
European Society for Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) published
updated guidelines for paediatric CD,1 but inter-
national guidelines for adult CD are scarce2–5 since
the NIH consensus6 on CD in 2005 (despite more
than 4000 PubMed publications about CD in the

last 8 years). As a result, the Clinical Services and
Standards Committee of the BSG commissioned
these guidelines, subject to rigorous peer review
and based on a comprehensive review of the recent
literature, including data from any available rando-
mised controlled trials, systematic reviews,
meta-analyses, cohort studies, prospective and
retrospective studies.
A multidisciplinary panel of 18 physicians from

eight countries (Sweden, UK, Argentina, Australia,
Italy, Finland, Norway and the USA), a dietitian
and a representative and a patient advocate from
Coeliac UK reviewed the literature on the manage-
ment of CD. These individuals were involved in
the original stakeholder meetings and with revision
of the manuscript.

Intent and levels of evidence
All aspects of the contemporary diagnosis and man-
agement of patients with adult CD were consid-
ered. PubMed literature was searched from 1900 to
2012 to obtain evidence for these guidelines. Also
there was input from all authors who have consid-
erable expertise and experience in diagnosis and
management of CD. The panel of international
experts previously collaborated in the publication
of definitions of CD7 and were invited by the BSG
through coauthor DSS. Our task force contained
representatives from the clinical disciplines gastro-
enterology, paediatrics, histopathology, neurology,
dermatology, genetics and immunology.
The current literature of review papers was

examined, focusing on 10 reviews8–17 to explore
gaps in current reviews on CD. Nine working sub-
groups were then formed that examined the follow-
ing areas of CD management: classification of CD:
FB, MH, DSS, CC; genetics and immunology:
KEAL, DaVH, PJC; diagnostic criteria, serology
and endoscopy in the investigation of CD: MMW,
JAM, FB, PHRG, JFL, KEAL; follow-up: DAL,
PHRG, JCB, JFL; gluten-free diet (GFD): PJC, KK,
CC, GLS; refractory CD (RCD) and complications:
FZ, FB, DAL, PHRG; quality of life (QoL): GLS,
JCB, TRC, FZ; novel therapy: JCB, KEAL; screen-
ing for CD: TRC, KK, JAM, JFL. The working
groups wrote the sections, which were subsequently
internally reviewed. Each final fully written and

Recommendations

▸ Diagnosis of CD requires duodenal biopsy when
the patient is on a gluten-containing diet and
for the vast majority of adult patients also
positive serology. (Grade B)

▸ Biopsy remains essential for the diagnosis of
adult CD and cannot be replaced by serology.
Follow-up should aim at strict adherence to a
gluten-free diet. (Grade B)
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TAKE HOME MESSAGES – END STEP

LA RIVALUTAZIONE ISTOLOGICA PUO’ ESSERE OPPORTUNA NEI PAZIENTI CON DIAGNOSI DI CELIACHIA
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