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Abstract
AIM: To investigate all patients referred to our center 
with non-responsive celiac disease (NRCD), to establish 
a cause for their continued symptoms.

METHODS: We assessed all patients referred to our 
center with non-responsive celiac disease over an 
18-mo period. These individuals were investigated to 
establish the eitiology of their continued symptoms. 
The patients were first seen in clinic where a thorough 
history and examination were performed with routine 
blood work including tissue transglutaminase antibody 
measurement. They were also referred to a specialist 
gastroenterology dietician to try to identift any lapses 
in the diet and sources of hidden gluten ingestion. A 
repeat small intestinal biopsy was also performed and 
compared to biopsies from the referring hospital where 
possible. Colonoscopy, lactulose hydrogen breath test-
ing, pancreolauryl testing and computed tomography 
scan of the abdomen were undertaken if the symptoms 
persisted. Their clinical progress was followed over a 
minimum of 2 years.

RESULTS: One hundred and twelve consecutive pati
ents were referred with NRCD. Twelve were found not 
to have celiac disease (CD). Of the remaining 100 pa-
tients, 45% were not adequately adhering to a strict 
gluten-free diet, with 24 (53%) found to be inadver-
tently ingesting gluten, and 21 (47%) admitting non-
compliance. Microscopic colitis was diagnosed in 12% 
and small bowel bacterial overgrowth in 9%. Refractory 
CD was diagnosed in 9%. Three of these were diag-
nosed with intestinal lymphoma. After 2 years, 78 pa-
tients remained well, eight had continuing symptoms, 
and four had died.

CONCLUSION: In individuals with NRCD, a remediable 
cause can be found in 90%: with continued gluten in-
gestion as the leading cause. We propose an algorithm 
for investigation.
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INTRODUCTION
Celiac disease (CD) is induced by ingestion of  gluten and 
related proteins with consequent intestinal injury and 
varied clinical manifestations. The defining feature is the 
expectation that the intestinal lesion improves with strict 
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exclusion of  gluten from the diet. However, a propor-
tion of  individuals do not respond to a gluten-free diet 
(GFD), in terms of  clinical or histological recovery. Early 
analysis has indicated that as many as 30% of  individuals 
prescribed a GFD do not experience symptomatic im-
provement[1]. Non-responsive CD (NRCD) is defined as 
continued symptoms (including lethargy, abdominal pain 
and diarrhea) in patients on a GFD. There have been no 
recent studies to provide robust epidemiological data to 
assess the incidence of  NRCD, although in clinical prac-
tice it is a common occurrence, based on the authors’ 
experience and several publications[2-5]. The investigation 
of  NRCD has been reported[6], however, there are no 
data on the management and longer term follow-up of  
these subjects. Most patients with CD experience a rapid 
symptomatic recovery with a strict GFD. In 30% of  
cases there may be a protracted (≥ 12 mo) or incomplete 
phase of  mucosal recovery[7]. An arbitrary period of  6-12 
mo on a GFD before reassessment has been suggested 
but the urgency of  further investigation is often dictated 
by the severity of  continued symptoms or clinical mani-
festations. In this context, we define NRCD as failure of  
expected symptomatic response to a GFD. Accordingly, 
NRCD is not intended to be a diagnostic term but rather 
a clinical description to allow a pragmatic and systematic 
approach to be followed to evaluate and investigate these 
patients. The practical management of  NRCD depends 
on establishing a cause for continued symptoms. The 
commonest reason for persistent symptoms in a previous 
study of  55 patients was failure to comply with a GFD[6]. 
Imposition of  a strict gluten-free dietary regimen appears 
to abolish symptoms in the majority of  CD patients with 
continued symptoms[8].

Refractory CD (RCD) describes a distinct clinical en-
tity and represents a subset of  non-responsive patients. 
RCD is defined by symptomatic and persistent villous 
atrophy in patients despite a strict GFD[8]. RCD can be 
diagnosed after primary failure of  GFD or occur as a 
secondary phenomenon in previously treated CD. It can 
be subdivided into types Ⅰ and Ⅱ. This clinical definition 
has been refined by the discovery that 80% of  individu-
als with true RCD possess an abnormal population of  
intraepithelial lymphocytes (IELs) detectable in their small 
intestinal mucosa (CD103+, intracellular CD3+, CD4-, 
CD8-, surface CD3-)[8]. These IELs may demonstrate a 
monoclonal T cell receptor (TCR)-γ gene rearrangement, 
detectable by polymerase chain reaction (PCR) analysis 
of  biopsy specimens. The presence of  this aberrant T cell 
phenotype has been termed type Ⅱ RCD (as opposed to 
type Ⅰ RCD in which this anomaly is not present). Studies 
have shown that type Ⅱ RCD is associated with a signifi-
cantly greater mortality than type Ⅰ RCD; 41% vs 14% at 
2 years[9]; 42% vs 4%[10] and 56% vs 7% 5-year mortality[11], 
with the major cause of  death attributed to the develop-
ment of  enteropathy-associated T cell lymphoma (EATL). 
This is characterized by malignant lymphoid tissue with 
the same immunophenotype as described in type Ⅱ RCD. 

It has been postulated that the presence of  this type Ⅱ 
RCD T cell phenotype may represent a cryptic T cell 
lymphoma. In 41 patients with RCD, over 50% developed 
EATL during a mean of  2 years follow-up[9]. Survival 
from EATL remains abysmal. Thus, there are compelling 
clinical reasons to investigate CD patients with continued 
symptoms despite a GFD, in order to establish a treatable 
cause or identify cases of  RCD or intestinal lymphoma. 
NRCD and RCD may both be present with weight loss, 
diarrhea, or malabsorption; all of  which warrant expedi-
tious investigation. 

MATERIALS AND METHODS
We maintain a prospective database of  patients diagnosed 
with CD. We selected patients who were referred to our 
institution with a diagnosis of  NRCD (defined as failure 
of  expected symptomatic response to a GFD) between 
April 2002 and October 2003. 

Initial evaluation included an appraisal of  the origi-
nal diagnosis of  CD, history of  symptoms (including 
lethargy, increased bowel frequency and weight loss), 
clinical examination, routine blood tests and assessment 
of  dietary intake and GFD compliance. Patients were 
then investigated according to our usual clinical practice 
and subsequent findings; thus, some patients were inves-
tigated differently to others, however, all patients were 
followed for a minimum of  2 years; those who developed 
further symptoms were reinvestigated. Unless an obvious 
cause was immediately apparent, we undertook a further 
small bowel biopsy, which was performed by the authors 
to ensure a standard quality of  biopsy specimen. Jumbo 
endoscopy forceps were used to obtain four samples that 
were carefully placed, mucosal surface upwards, onto pa-
per to ensure optimal orientation. 

Following standard preparation, histological examina-
tion was performed by our histopathology department, 
although in borderline or ambiguous cases, we often 
elected additionally to examine the slides within our de-
partment. An excess above 20 IELs per 100 enterocytes 
defined a pathological increase and villous atrophy was 
defined as being unequivocally present if  the villous 
height to crypt depth ratio was below 2[12]. Direct visual 
comparison was made with any previous small intestinal 
specimens for the same patient. If  there were any con-
cerns regarding the validity of  the diagnosis of  CD, a glu-
ten challenge was carried out. This involved ingestion of  
10 g gluten (equivalent to four slices of  white bread daily) 
for a minimum of  2 wk before repeat duodenal biopsy[13]. 

If  colonoscopy was performed, random colonic biopsies 
were taken. In the diagnosis of  microscopic colitis, we 
defined this condition as > 20 lymphocytes per 100 epi-
thelial cells in the superficial colonic mucosa in patients 
with diarrhea[14]. 

Tests for small bowel bacterial overgrowth (SBBO) 
involved a lactulose hydrogen breath test. A positive 
test was indicated by an early rise in breath hydrogen >  
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20 ppm from baseline after ingestion of  10 g lactulose. 
We note the low sensitivity and specificity of  breath tests 
for bacterial overgrowth, including hydrogen and labeled 
carbon tests[15]. In order to validate a diagnosis of  SBBO, 
we additionally required that symptoms resolved following 
rotating antibiotic treatment (ciprofloxacin 250 mg bd for 
2 wk followed by metronidazole 200 mg tds fortnightly 
for 4 mo). 

Lactose intolerance was diagnosed on dietary exclu-
sion alone as tests are also unreliable. Exclusion of  dairy 
products carries no risk and, if  symptoms resolve, is reli-
able in establishing a confident diagnosis of  lactose intol-
erance. Non-invasive testing of  pancreatic function was 
performed in a number of  patients (pancreolauryl test). 
False positives may occur in CD[16], so the diagnosis could 
only be confirmed with symptomatic improvement with 
oral pancreatic supplements. 

RCD was suspected in those with severe, symptomat-
ic NRCD with demonstrated villous atrophy, particularly 
those with pronounced weight loss. Urgent and extensive 
investigation was arranged in these individuals. This in-
cluded computed tomography  scanning of  the abdomen 
and pelvis, colonoscopy and small bowel imaging. Video 
capsule endoscopy was not routinely performed at the 
outset of  this study, although this now forms part of  our 
assessment of  suspected RCD. If  appropriate, serologi-
cal testing for anti-enterocyte antibody was performed to 
exclude autoimmune enteropathy. 

Additionally, tissue analysis for IEL immunopheno-
typing and PCR reaction amplification for TCR clonality 
were undertaken; DNA was analyzed by a series of  mul-
tiplex PCR assays, which amplified TCR β and γ gene re-
arrangements. PCR primer sequences were those used by 
the Biomed-2 consortium and have been shown to detect 
clonal signals in approximately 95% of  all T cell clonal 
cases[17,18].

The presenting symptoms, investigation process, results 
and outcome of  subsequent management were recorded. 
We followed up patients for a minimum of  2 years and 
observed if  patients remained symptom-free or suffered 
further relapses or related adverse events such as death 
or identification of  malignancy. Any other tests deemed 
necessary, based on clinical history and examination, were 
performed, which resulted in a number of  other diagnoses. 

RESULTS
One hundred and twelve patients were referred to our 
center and underwent assessment for NRCD. The mean 
age of  this group was 48.5 years (range 19-72 years) and 
69% were female; CD had been diagnosed at a mean age 
of  31 years. The commonest presenting symptoms were 
diarrhea (65%), lethargy (43%), abdominal pain (27%) 
and weight loss (23%). The demographic details and 
clinical symptoms are shown in Table 1. The results are 
summarised in Figure 1

Twelve out of  the 112 patients had been wrongly 
diagnosed with CD. Due to the doubt over the diagno-

sis, these 12 patients underwent gluten challenge and 
repeat biopsy which was normal in all cases. Additionally, 
anti-endomysial antibody (EMA) tests were all nega-
tive, although four patients had anti-gliadin antibodies 
detected. In four cases, initial duodenal biopsy had not 
been performed previously and diagnosis had been made 
based on dramatic reduction in symptoms with initial 
wheat exclusion. In the remaining eight, we were able to 
examine the original histology in five patients. Four of  
these were sufficiently normal to exclude CD in tandem 
with the subsequent negative gluten challenge. One pa-
tient did have villous atrophy on their original biopsy, 
which was felt to have been due to bacterial overgrowth, 
which had subsequently improved with antibiotic treat-
ment. We were not able to examine previous specimens 
from three patients but the negative gluten challenge was 
deemed sufficient to exclude a diagnosis of  CD. In total, 
six out of  12 patients had been previously shown to have 
supportive positive serology for CD in other institutions 
(mainly anti-gliadin antibody). Seven patients were diag-
nosed with irritable bowel syndrome; three with primary 
SBBO; and one each with anorexia nervosa and IgE-me-
diated wheat allergy. These individuals were subsequently 
removed from the analysis.

Forty-five of  the remaining 100 patients were found 
to be ingesting sufficient gluten to cause their symptoms. 
Of  these, 24 were discovered to be consuming gluten ac-
cidentally, and 21 admitted poor compliance with aspects 
of  their prescribed diet. In total, 37 (23/24 accidental 
group and 14/21 poor compliance group) patients un-
derwent repeat duodenal biopsy in order to establish this 
information. Of  these specimens, 33/37 were abnormal 
(Marsh Ⅲa-c) which assisted in correlating the continued 
ingestion with the persisting histological abnormalities. 

The majority (28/37) proceeded to have a further du-
odenal sample taken that showed comparative improve-
ment in all but one case. In this case, further gluten inges-
tion was admitted on further questioning. In summary, all 
45 patients in this group reported symptomatic improve-
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Table 1  Demographics and distribution of symptoms in 112 
patients referred to our institution with continued symptoms 
on a gluten-free diet (%)

Male 31
Female 69
Mean age (yr)    48.5
Primary non-responsive 72
Secondary non-responsive 28
Mean years since diagnosis of CD (yr) 3 (range 1-12)
Diarrhea 65
Lethargy/fatigue 43
Abdominal pain 37
Weight loss 23
Nausea and vomiting 10
Symptoms of anemia 10
Two symptoms 49
Three symptoms 20

CD: Celiac disease.

Dewar DH et al . Management of NRCD



112 Patients (69% female)

Insufficient evidence of celiac disease Diagnosis of celiac disease checked Sufficient evidence of celiac disease (100 patients)

Gluten challenge and repeat D2 biopsy

Normal D2 biopsy (12 patients)

Dietician review

Gluten ingestion (45 patients) Strict gluten-free diet (55 patients)

Accidental ingestion (24 patients) Poor compliance (21 patients)

Symptoms improve following dietary advice (45 patients)

Colonoscopy with biopsies

Microscopic colitis (11 patients)
Diverticular disease (2 patients)

Ulcerative colitis (7 patients)
Colorectal cancer (1 patient)

Pancreolauryl test

Lactulose breath-H2 test

SBBO (9 patients)

Repeat D2 biopsy (37 patients) 
(33 abnormal)

Pancreatic insufficiency 
(2 patients)

28 had repeat D2 biopsy

Histological improvement
(27 patients)

No histological improvement
(1 patient)

Poor compliance at 
dietary review

Refractory celiac disease (9 patients)
RCD Ⅰ (2 patients)
RCD Ⅱ:
   Ulcerative jejunitis (3 patients)
   EATL (4 patients)
Other
   Medication induced diarrhea (2 patients)
   HIV (1 patient)
   Anorectal dysfunction (1 patient)
   Lactose intolerance (1 patient)

Figure 1  Flow chart showing the investigation and diagnoses of the patient cohort. RCD: Responsive celiac disease; ������ ������ ������ ������������� ���������SBBO: Small bowel bacterial overgrowth; 
EATL: Enteropathy-associated T cell lymphoma�.

ment on a strict GFD, with 27/45 having demonstrable 
histological improvement. 

Eleven patients were treated successfully for micro-
scopic colitis. Diagnosis was made based on the presence 
of  diarrhea and typical colonic histological features. All of  
these patients underwent simultaneous small bowel biopsy 
which was abnormal in 7/11 (64%) cases, mainly with 
an isolated intra-epithelial lymphocytosis. No alternative 
cause was established on enquiry or testing. These individ-
uals were treated with a combination of  mesalazine, loper-
amide, prednisolone and azathioprine (1-2.5 mg/kg). Five 
out of  11 required azathioprine for resolution of  symp-
toms. Three patients suffered a relapse of  diarrhea within 
2 years; again treated successfully with oral steroids. When 
abnormal, patients had comparative improvement in their 

duodenal histology following resolution of  symptoms. We 
performed a total of  75 colonoscopies in NRCD patients 
with diarrhea and found significant lymphocytic infiltra-
tion in 15. This included four patients defined as having 
RCD who did not show histological or clinical improve-
ment with immunosuppressive treatment. 

Nine patients were successfully diagnosed and treated 
for bacterial overgrowth with sustained resolution of  
symptoms. There have been two relapses both in the same 
patient within 2 years; responding on each occasion to 
further courses of  antibiotic treatment (metronidazole and 
ciprofloxacin). Interestingly, one patient was found to have 
combined variable immunodeficiency as an underlying 
cause for bacterial overgrowth and was referred for immu-
noglobulin infusions as part of  further management. 
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Ten patients had normal investigations (all had duo-
denal biopsy and colonoscopy). This group was reassured 
and treated symptomatically for irritable bowel syndrome. 
At review after 2 years, 5/10 had continued functional 
symptoms with no new positive investigations. One pa-
tient had been diagnosed empirically with lactose intoler-
ance. The remaining four patients were symptom free.

Lactose intolerance was diagnosed in six individuals; 
all of  whom had dramatic symptomatic resolution when 
a lactose-free diet was commenced. All of  these patients 
had primary NRCD. 

We identified seven patients with coexisting inflam-
matory bowel disease (IBD); all of  whom were suffering 
from ulcerative colitis. The predominant pattern was 
proctitis in five patients, and two had sigmoid colitis. Six 
responded to 5-ASA therapies, and one required azathio-
prine to control their IBD. All remained well and no sur-
gical intervention has been required at 2 years follow-up.

After initial assessment and duodenal biopsy, 20 pa-
tients were considered to have a high suspicion of  RCD. 
All of  these patients had weight loss and diarrhea and a 
history of  positive correlative celiac serology. After ex-
haustive investigation and assessment according to the 
United European Gastroenterology Week guidelines[11] 
(median duration 5 mo), a firm diagnosis of  RCD was 
made in 9/20 patients; all of  whom had a raised IEL 
count (> 20 per 100 enterocytes). Furthermore, all had 
marked villous atrophy (Marsh Ⅲa-c). None of  this 
group was found to have a positive anti-enterocyte an-
tibody. An alternative and remediable explanation for 
symptoms was identified in 11 patients (seven continued 
gluten ingestion; three with bacterial overgrowth; and one 
with microscopic colitis). RCD may be divided into those 
without aberrant T cells (type Ⅰ) and those with aber-
rant T cells or ulcerative jejunitis (type Ⅱ)[11]. Of  the nine 
refractory patients, seven had type Ⅱ RCD with positive 
clonality by γ TCR PCR. Three had ulcerative jejunitis; 
four were found to have or developed an enteropathy-
associated intestinal lymphoma, two of  whom have sub-
sequently died, one from proven EATL and the other 
from suspected EATL (a post-mortem was refused by 
the relatives); both survived less than 1 year from di-
agnosis. The other two patients remain alive; one is on 
immunosuppressive medication and the other has been 
successfully treated with surgery. The remaining patients 
have continued to have symptoms over the follow-up pe-
riod of  2 years (median 33 mo).

Of  the two patients with type Ⅰ RCD, one has died 
but we have no information available as to the precise 
cause of  death, and the other patient has continued to 
have symptoms over the follow-up period of  2 years. In 
summary 3/9 (33%) patients diagnosed with RCD in our 
study have died.

Other diagnoses that were established are listed in 
Table 2. A diagnosis was only included if  the symptoms 
were clearly attributable and symptomatic improvement 
occurred with appropriate treatment. Ten patients had 
more than one diagnosis established during the study 

period (median 33 mo). This was largely as a result of  
ongoing investigation for additional symptoms during the 
study period. 

Further assessment of  patients’ symptoms was con-
ducted 2 years after their initial evaluation. Overall, four 
patients had died, with one from an unrelated cause. 
The vast majority (78%) reported being symptom-free 
at 2 years. A total of  eight patients reported continued 
symptoms, with four describing them as moderate or 
severe. Those with continued symptoms included four 
diagnosed with RCD, two with irritable bowel syndrome 
and two with microscopic colitis. Ten patients could not 
be contacted.

In the 100 patients with NRCD, 73% had detectable 
anti-tissue transglutaminase (tTG) antibodies at varying 
titers. There was no statistical correlation between pres-
ence of  antibodies, antibody titer and the established 
cause of  NRCD. However, it was noted that 9/20 pa-
tients with RCD had positive celiac serological tests. 

DISCUSSION
Evaluation of  patients referred to us with continued symp-
toms on a GFD concluded that 12 out of  112 patients 
did not actually have CD. The diagnosis of  CD might 
appear straightforward but this indicates that errors are 
still made in clinical practice. The main difficulties appear 
to be basing the diagnosis on serology alone; where avail-
able tTG and EMA should be tested because these are 
most sensitive and specific[19,20]. DQ2/8 HLA typing may 
be useful to exclude CD in patients when tTG is nega-
tive but villous atrophy is present, and there is doubt over 
the diagnosis. In this study, DQ2/8 was not performed 
given difficulty in availability; furthermore, it adds little in 
patients who have a positive tTG and villous atrophy. In 
experienced hands, serology testing is highly specific but, 
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Table 2  Summary of established diagnosis in 100 patients 
referred to our center with non-responsive celiac disease

Diagnosis n

Continued dietary gluten 45
Microscopic colitis 11
Bacterial overgrowth   9
Lactose intolerance   7
Inflammatory colitis   7
Irritable bowel syndrome 10
Refractory celiac disease   9
   Type Ⅰ RCD   2
   Type Ⅱ RCD   7
Anorexia nervosa   2
Pancreatic insufficiency   2
Diverticular disease   2
Medication-induced diarrhea   2
Combined variable immunodeficiency   1
Human immunodeficiency virus   1
Colorectal cancer   1
Anorectal dysfunction   1
Incorrect diagnosis of celiac disease 12

RCD: Responsive celiac disease.

Dewar DH et al . Management of NRCD



there can be discordant results between different labora-
tories. The limitations of  celiac serology have previously 
been reported[21]. Accordingly, duodenal biopsy remains 
mandatory for a clear diagnosis of  CD to be made and 
this is supported by current recommendations. We feel 
it is important to reassess the initial biopsy, as failure to 
orientate the small intestinal mucosal biopsy can result in 
a false interpretation of  villous atrophy. 

When the diagnosis of  CD is secure, investigation of  
continued symptoms yields a remediable cause in 90% 
of  cases, with continued gluten ingestion as the leading 
diagnosis. This parallels the findings of  a previous study 
in an NRCD group[6]. In our study, the commonest cul-
prit for inadvertent intake was malted breakfast cereals, 
although beer, cooking sauces, pizza, and biscuits - the 
latter two of  which were clearly labeled as containing 
gluten - were also identified as sources of  continued glu-
ten ingestion. The diagnosis of  continued gluten inges-
tion was only accepted, if  after dietary modification, the 
patients’ symptoms were reported to have resolved at a 
later follow-up appointment. It is of  interest that nearly 
half  of  those failing to adhere to a GFD were aware that 
their compliance was suboptimal but withheld this in-
formation at initial assessment. It appears that some CD 
patients are reluctant to acknowledge that a minor intake 
of  gluten could account for their continued symptoms. It 
is therefore important that appropriate dietary advice is 
provided at the outset to avoid unnecessary investigation 
at a later date. Celiac societies have a useful role in advis-
ing on GFD. However, some patients in our study were 
following a recommended GFD but improved when cer-
tain “safe” foods were removed from their diet. There has 
been considerable debate as to the acceptable safe thresh-
old for gluten in foods, with 200 ppm being initially rec-
ommended. Some individuals do appear to suffer ongoing 
symptoms with persistent duodenal injury, even with trace 
quantities of  gluten ingested in certain foods. Therefore, a 
lower limit of  20 mg/kg (20 ppm) has been accepted for 
labeling of  gluten-free foods with 100 mg/kg labeled as 
gluten-reduced. These regulations will be introduced in 
2012[22]. We advise patients that appear to be exquisitely 
sensitive to traces of  gluten to adhere to a wheat-free 
GFD. This involves avoidance of  products that are made 
by extraction of  wheat proteins from flour because this 
process is usually incomplete to some degree, with traces 
of  residual gluten remaining.

The association of  microscopic colitis has been re-
ported in CD patients[6,13]. It has been postulated that the 
lymphocytic infiltrate is part of  the same autoimmune 
pathogenesis that is seen in the small bowel and that this 
infiltrate improves with a GFD. Similarly, microscopic 
colitis appears to be linked with RCD, which again sug-
gests an aberrant immunological process. In our study, 
we suggest that there may have been an overlap between 
the groups diagnosed with microscopic colitis and RCD. 
It may be difficult to differentiate the two conditions, 
especially when duodenal abnormalities are marked. We 
based our diagnosis on the predominant abnormality be-

tween colonic and duodenal histology, severity of  clinical 
manifestations, and the response to treatment. In prac-
tice, once lymphoma has been exhaustively excluded, the 
management of  resistant symptoms may be largely similar 
with recourse to immunosuppressive therapy. Treatment 
of  microscopic colitis is currently suboptimal but overall, 
the natural history is benign. We do not attempt here to 
discuss the validity of  treatments for microscopic colitis 
in CD; only that sustained symptomatic improvement 
was achieved in these cases. In our experience, a trial of  
oral mesalazine may prove sufficient, although this is 
frequently ineffective. Following this, moderate-dose oral 
systemic steroids (20 mg/d prednisolone) usually provides 
rapid complete symptomatic response. The dose should 
be tapered gradually, although in a few cases it may be 
necessary to maintain 5-7.5 mg/d; in such instances, aza-
thioprine as a steroid-sparing agent should be considered. 

SBBO is associated with CD and is probably under-
diagnosed[23]. The mucosal abnormalities may theoreti-
cally disrupt the innate defenses of  the small intestine 
and predispose to this condition. In our study, patients all 
responded to antibiotic therapy but relapse was common. 
A second longer course of  rotating antibiotic therapy 
was prescribed, which appeared to eradicate symptoms in 
the long term. If  suspected, the diagnosis can be difficult 
to confirm, either by duodenal aspiration or breath test 
because these tests have a low sensitivity and specific-
ity[15]. The duodenal histology may be normal, abnormal 
or exhibit patchy changes that are difficult to detect[24]. 
Treatment may be reasonably advised empirically if  this 
diagnosis is suspected[23]. Although there is minimal data 
from clinical trials, it is our practice to treat patients with 
ciprofloxacin 250 mg twice daily, rotating fortnightly 
with metronidazole 200 mg three times daily for 3 mo. 
Symptomatic response is assessed to determine success 
of  treatment. Duration of  treatment depends on the 
conviction that SBBO is the underlying course. In our ex-
perience, patients may require treatment with alternating 
antibiotics for up to 4 mo if  symptoms are resistant or 
recur after discontinuation of  a short course of  empirical 
antibiotics.

Acquired lactose intolerance is widely recognized to 
be a potential problem in CD. Exclusion of  dairy produce 
is often recommended in the first 3-6 mo of  GFD to 
allow disruption of  the brush-border disaccharidase ac-
tivity to recover. IBD can coexist with CD, because both 
are common and not mutually exclusive. One study has 
previously reported an increased incidence of  IBD in pa-
tients with CD compared with the general population[25]. 
Two patients in our cohort had evidence of  concomitant 
pancreatic insufficiency. Abnormal exocrine function, as 
tested with fecal elastase, was demonstrated in 13 (42%) 
subjects in one series of  31 CD patients, although only in 
three was this clinically significant[26]. A trial of  treatment 
with pancreatic supplements may be advisable in those in 
whom pancreatic insufficiency is suspected.

Continued symptoms in CD patients may be func-
tional because the symptoms are often indistinguish-
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able[27]. In 10% of  our NRCD patients, further investiga-
tions, including duodenal biopsy, were normal and the 
symptom pattern was consistent with standard criteria 
for irritable bowel syndrome. It is possible that the origi-
nal symptoms at presentation were functional and that 
the CD was an incidental diagnosis. Additionally, a GFD 
frequently fails to provide adequate fiber intake that may 
exacerbate constipation and symptoms of  irritable bowel 
syndrome, for which we advise supplementary fiber with 
either an ispaghula or psyllium seed husk preparation. 
Clearly, the GFD should be continued if  the diagnosis of  
CD has been confirmed. Patients with CD may also suf-
fer from a range of  other conditions that affect the gen-
eral population and they should be investigated accord-
ingly. It is not satisfactory to attribute any subsequent 
symptoms to a previous diagnosis of  CD, particularly in 
cases in which symptoms initially responded to a GFD.

Responsive celiac disease
In our study of  NRCD, nine patients were characterized 
as having RCD. Three were diagnosed with intestinal 
lymphoma, but one survived following treatment. At 
2 years, 3/9 had died (33%), which is comparable to pre-
existing cohorts[9,28]. There are no controlled trials but 
there are reports of  symptomatic improvement with use 
of  oral steroids and azathioprine. It is our practice to 
manage RCD and ulcerative jejunitis with moderate-dose 
prednisolone (20 mg/d), with initiation of  azathioprine as 
a steroid-sparing agent (2-2.5 mg/kg). The steroid dose is 
tapered according to symptomatic response. We continue 
to monitor for the development of  EATL. It is our prac-
tice to repeat duodenal biopsy after 4-6 mo to assess the 
small bowel inflammation and correlate this to ongoing 
symptoms and treatment. 

Celiac serology
We test for serum IgA EMA and tTG antibodies in all 
patients with suspected CD, because these are the most 
sensitive and specific. We also test for IgA deficiency 
because this is over-represented in CD patients and can 
lead to a false-negative EMA result. We no longer recom-
mend using anti-gliadin antibody testing because of  poor 
specificity[19]. Initial reports have suggested that celiac se-
rology is a good indicator of  response to GFD[29]. How-
ever, a further study has indicated that serology correlates 
poorly with histological recovery[30]. In our experience of  
NRCD, there was a high rate of  low titer positive serol-
ogy and this disappointingly failed to correlate with spe-
cific causes. Although celiac antibody testing should be 
performed routinely in symptomatic CD, we do not feel 
that this should deter further investigation of  the non-
responsive patient.

Prognosis at two years
We have followed up this group of  NRCD patients to 
provide information on longer-term outcome of  NRCD. 
Only eight patients reported continued symptoms after 
2 years, which included patients with RCD, as one might 

expect, and microscopic colitis. This is reassuring in that 
NRCD has a good prognosis if  evaluated and managed 
appropriately. 

Investigation algorithm
This algorithm (Figure 2) has been used as a basic guide 
in the investigation of  patients referred to our institu-
tion with NRCD. It reflects the pivotal role of  repeat 
duodenal biopsy. It recognizes that mild histological 
abnormalities are more likely to indicate continued trace 
gluten intake or be present in the context of  a secondary 
diagnosis. More severe histological changes or significant 
weight loss warrant more urgent investigation for RCD 
or intestinal lymphoma. In our study, all nine patients 
with RCD had significant weight loss and severe histo-
logical abnormalities on duodenal biopsy.

The management of  NRCD depends on confirm-
ing the diagnosis of  CD and establishing a cause for the 
symptoms, which should be possible in 90% of  cases. 
We suggest that those with RCD should be evaluated 
for lymphoma and subsequently managed with immu-
nosuppressive therapy. Alternative strategies involving 
treatment with cyclosporine[31], cladribine[32], or fluadrib-
ine and melaphan, stem cell transplantation for type Ⅱ 
RCD[33] have been reported, although their use is not 
generally accepted. Continued gluten ingestion accounts 
for 45% of  persistent symptoms in patients with CD 
and a thorough and honest dietary assessment should be 
encouraged. Microscopic colitis and SBBO are impor-

Non-responsive celiac disease
≥ 1 yr symptoms

Any severe symptoms

Check diagnosis of celiac disease
Ensure compliance with GFD

Repeat small bowel biopsy

Moderate/
severe abnormal

Marsh Ⅲ/Ⅳ

Mild 
abnormal

Marsh Ⅰ/Ⅱ
Normal

Tests:
colonoscopy
tests for: SBBO
lactose intolerance
pancreatic 
insufficiency
or empirical 
treatment

Review GFD

Re-educate GFD

CT abdomen
small bowel 

imaging
IEL studies

Diarrhea Weight loss

Figure 2  Algorithm for investigating non-responsive celiac disease. Mod-
erate to severe abnormalities were defined by villous atrophy (Marsh Ⅲa-c, or 
Ⅳ)[20]. GFD: Gluten-free diet; SBBO: Small bowel bacterial overgrowth; IEL: 
Intraepithelial lymphocytes; CT: Computed tomography.
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tant causes of  persistent ongoing symptoms that should 
respond to treatment. The longer-term prognosis of  
NRCD is good, with a 90% prospect of  sustained symp-
tom resolution. 

COMMENTS
Background
Celiac disease (CD) is a common disease that affects approximately 1% of 
Northern Europeans and North Americans. It is an inflammatory condition 
predominantly involving the proximal small bowel in genetically susceptible 
individuals. Treatment involves a life-long gluten-free diet (GFD) with avoidance 
of dietary gluten present in wheat, rye and barley. Thirty percent of CD patients 
fail to improve or may relapse while on a GFD, which is termed non-responsive 
CD (NRCD). 
Innovations and breakthroughs
The investigators report that the commonest cause of NRCD is continued glu-
ten ingestion, either deliberately or by accidental ingestion. This cause is easily 
remediable by simple dietary measures. The authors also describe how other 
diagnoses can also contribute to the persistent symptoms: this includes micro-
scopic colitis, a disease that causes diarrhea with a normal visual examination 
of the large bowel, and small bowel bacterial overgrowth; both of which occur 
more commonly in CD than previously reported.
Applications
This article helps investigation of NRCD through provision of an investigative 
algorithm for physicians to investigate the persistent symptoms in individuals 
with CD who have been prescribed a GFD. It also highlights that continued glu-
ten intake and other diagnoses can be concomitant, such that they should be 
considered in the diagnostic work up.
Peer review
This is a good descriptive study in which authors investigate all patients referred 
to our centre with non-responsive celiac disease to establish a cause for their 
continued symptoms.The results are interesting and suggest that an algorithm 
for managing patients with non-responsive celiac disease.
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