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OBJECTIVES: Refractory celiac disease (RCD) is a severe cause of non-responsive celiac disease (CD) due to its association with
the enteropathy associated T-cell lymphoma (EATL). Conflicting data exist on the prevalence and the clinical manifestations of RCD
type I (RCD I) and type II (RCD II). The aim of the current study was to provide insight in the incidence of RCD and in the distinction
with other causes of non-responsive CD.
METHODS: A total of 106 CD patients were referred to our tertiary referral center between January 2006 and December 2011 for
evaluation of non-responsive CD. In addition, a questionnaire was sent to all 82 gastroenterology departments in the Netherlands
to reveal whether a patient with RCD was currently being evaluated or had been treated between 2006 and 2012.
RESULTS: During a 6 year period, a total of 31 patients were diagnosed with RCD (19 RCD I and 12 RCD II). The nationwide survey
revealed 5 additional patients with RCD I and one patient with RCD II. This leads to an annual incidence of RCD of 0.83/10.000 CD
patients. The remaining patients were diagnosed with involuntary gluten ingestion (21.7%), delayed mucosal recovery (11.3%),
enteropathy associated T-cell lymphoma (7.5%) and autoimmune enteropathy (1.8%).
CONCLUSIONS: This nationwide study reveals a low incidence of RCD in the Netherlands. Nevertheless, RCD is a clinically
relevant disease entity in CD patients non-responsive to the gluten-free diet.
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INTRODUCTION

A gluten-free diet (GFD) induces clinical improvement in the
majority of celiac disease (CD) patients within weeks to
months.1 Nevertheless, in a substantial group of patients long-
standing mucosal abnormalities can be found despite a strict
GFD. This can be either due to inadvertent gluten intake or
slow mucosal recovery, i.e., lasting longer than 1 year.2 The
latter may occur in up to 80% of adult onset CD patients, and
this would decrease to a still considerable 40% after five years
of treatment.2–7 These patients should be distinguished from
those who develop primary or secondary resistance to a
gluten-free diet with persisting or recurring intestinal villous
atrophy (VA) and symptoms of malabsorption. Patients with
such refractory CD (RCD) can be distinguished based on the
absence (type I RCD) or presence (type II RCD) of increased
numbers (420%) of intra-epithelial lymphocytes (IELs) with
an abnormal phenotype.8,9 The latter are characterized by the
absence of cell surface CD3 expression yet have CD3
contained within the cytoplasm (cytCD3+sCD3ˉCD45+CD7+

CD4−CD8−cells) and are considered lymphoma precursor
cells.10 Indeed, over 50% of patients with RCD type II (RCD II)
develop overt lymphoma within 5 years.11–13 Especially the
distinction betweenRCD type I (RCD I) and slow response to a
GFD can be a challenge in clinical practice.

RCD is considered a rare entity but the exact incidence and
prevalence are not well known.Moreover, previous studies have
shown discordant results regarding the distribution of the RCD
subtype. Various reasons, including heterogenic definitions and
diagnostic work-up have been suggested to be responsible, at
least in part, for these differences.14 This distinction is however
crucial, asRCD I generally follows a benign coursewhile RCD II
is associated with high morbidity and mortality.15

The aim of this study was (1) to provide insight in the
prevalence of RCD in the Dutch population and (2) to gain
insight in the underlying causes of persisting VA in patients
where RCD has been excluded.

METHODS

Patients. Patients included in this study visited the out-patient
department of Gastroenterology at the VU University Medical
Centre, Amsterdam, The Netherlands, for an one day diagnostic
work-up for suspected complicated CD. Initial CD diagnosis
was reassessed. Diet compliance was evaluated by a
specialized dietitian and follow-up of anti-tissue transglutami-
nase antibody and anti-endomysium antibody (EMA) titers.
Furthermore, HLA genotyping, IgA serumlevels, anti-

enterocyte IgA and IgG antibodies, as well as hematological
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and biochemical parameters were determined. All patients
underwent upper gastrointestinal endoscopy during which
biopsies were collected from different locations in the
duodenum. Four biopsies were scored according to the Marsh
classification and evaluated for other causes of VA including
giardiasis, collagenous sprue, eosinophilic duodenitis, abse-
nce of plasma cells and Whipple’s disease. In addition,
epithelial cell populations were evaluated as described below.
The diagnosis of RCD was based on persisting or recurring

symptoms despite strict adherence to a gluten-free diet for at
least one year and small intestinal VA in absence of other
disease entities as mentioned above. To differentiate between
RCD I and RCD II flow cytometric analysis of duodenal IEL
subsets was used as it has shown to be the most accurate
diagnostic tool currently available.9,16 The diagnosis RCD II
was based on the clinically validated cutoff of more than 20%
aberrant IELs.9 Computed tomography-scan, videocapsule
imaging, magnetic resonance imaging-enteroclysis, colono-
scopy and positron emission tomography-scan were per-
formed on indication.
According to the WHO-classification, enteropathy asso-

ciated T-cell lymphoma (EATL) was defined as a nonmono-
morphic, pleomorphic, anaplastic or immunoblastic tumor,
with a CD3+CD4−CD8−CD7+CD5−CD56− phenotype with
expression of Granzyme B and TIA.17 It should be noted that
immunhistochemistry is unable to differentiate between sur-
face and cytoplasmatic expression of CD3.18 The CD3
expression by EATL cells is therefore thought to represent
cytoplasmic CD3 expression.

Flow cytometric analysis of intra-epithelial lymphocytes.
Multiparameter flow cytometric immunophenotyping was
performed on IEL suspensions, isolated as previously
described.9 In brief, biopsies were vigorously shaken at
37 °C for 60 min in phosphate-buffered saline supplemented
with 1 mM dithiothreitol (Fluka BioChemika, Buchs Switzerland)
and 1 mM ethylenediaminetetraacetic acid (Merck, Darmstadt
Germany). The released IELs were washed twice with
phosphate-buffered saline supplemented with 0.1% BSA
(Roche Diagnostics) and subsequently stained for 30 min on
ice, with fluorescein isothiocyanate, phycoerythrin, peridinin
chlorophyll protein and allophycocyanin-labeled monoclonal
antibodies directed against CD3, CD4, CD7, CD8, CD16+56,
CD19, CD45 (all from BD Biosciences, San Jose, CA, USA)
and CD52 (Serotec, Düsseldorf, GermanyCD103 (IQ products,
Groningen, The Netherlands) Cytoplasmic staining of CD3 was
performed after cell permeabilisation by Cytofix/CytoPerm Plus
(BD Biosciences), according to the manufacturer’s instructions.
Stained cells were washed with phosphate-buffered
saline containing 0.1% bovine serum albumin (BSA, Sigma,
St. Louis, MO) and analysed on a standard 4-color flowcyt-
ometer (FACSCalibur, BD Biosciences). The data were
analysed using Cellquest software (BD Biosciences). Care
was taken to analyse only viable cellular events based on light
scatter properties.

Inventory of RCD II prevalence in the Netherlands. To
estimate the incidence of RCD in the Netherlands, all 82
gastroenterology departments in the Netherlands were sent a
short questionnaire. The questionnaire included two questions:

(1) whether a patient with (suspected) RCD was currently being
treated by any of the gastroenterologist practicing in that
department. (2) Whether a patient with RCD had been
diagnosed during the last 6 years by any of the gastroenter-
ologist practicing in that department. Responses were provided
per department. When no response was obtained after 14 days,
one or more gastroenterologist per department received a
phone consultation. In case a patient had been diagnosed with
RCD further information was acquired to verify if the patient
fulfilled the diagnostic criteria for RCD.19

Ethical approval. This study was in accordance with the
ethical guidelines of our institution.

Statistical analysis. Incidence was reported as number per
100.000 inhabitants. 95% confidence intervals (CI) were
calculated based on a Poisson distribution.
IEL populations were reported as percentages of total, and

per group as median and 10th–90th percentile. One-way
analysis of variance analysis of the data, for comparison
between the groups, was performed using SSPS software
(version 20, SPSS Inc., Chicago, IL, USA). To correct for
multiple testing, post hoc pair wise comparisons using Tukey’s
honestly significant difference test were carried out. A value of
Po0.05 was considered statistically significant.

RESULTS

Referrals. From January 2006 until December 2011 a total
number of 106 patients were evaluated for suspected
complicated CD. These patients were referred from 66
hospitals in the Netherlands. Clinical and demographic data
are summarized in Table 1. At time of referral the median age
was 56.6 years (range: 22–77 years). The majority of patients
(56%) presented with recurring symptoms, and had been on a
GFD for a median of 4 years (range: 1–40 years; Table 1). CD
patients with persisting symptoms since diagnosis had been
on a strict GFD for a median of 2 years (range: 1–5 years).
The majority of patients (64.9%) presented with symptoms

of diarrhea and-or weight loss. Anemia and hypoalbuminemia
were present in 46.2% and 24% of patients, respectively
(Table 1). Histological evaluation of duodenal specimens
revealed VA (Marsh≥ 3A) in 50.9% of patients. The remainder
of patients did not fulfill the criteria for VA. Causes for their
symptoms will be further discussed below.

Gluten contamination. Twenty-three (21.7%) CD patients
were referred with persisting symptoms (Table 2). These
symptoms were considered to be due to inadvertent gluten
contamination as supported by positive serology and inad-
vertent gluten intake objectified by a specialized dietitian. In
20/23 (90.9%) of these patients histological evaluation of the
duodenum was abnormal (Marsh≥ 1). Two other sympto-
matic CD patients had no histological abnormalities yet
positive serology and persistent gluten intake was substan-
tiated by our dietitian.

Slow responders. Twelve patients were referred due to
persisting mucosal abnormalities (≥ Marsh 3a) upon upper
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endoscopy despite the absence of clinical symptoms such as
diarrhea, weight loss or abdominal discomfort (Table 2). These
asymptomatic patients received follow-up endoscopy to con-
firm mucosal recovery, as recommended by local guidelines.20

Median age of this group was 58 years (range: 34–77) and
median time between index and follow-up endoscopy was 2
years (range 1–12). Eleven patients were human leukocyte
antigen (HLA)-DQ2 and/or DQ8 positive, whereas one patient
was homozygous for the HLA-DQ2 beta chain (*02). Serology
was negative in all patients and dietary evaluation revealed no
inadvertent gluten intake. In all these patients index and follow-
up biopsies were re-evaluated by a specialized gastrointestinal
pathologist. Follow-up biopsies at our institution showed
minimal abnormalities (Marsh score o2) in 5 of these patients.
In 7 patients persistent evident abnormalities (i.e., Marsh score
42) were observed, but histological scores had improved
compared to the index biopsies. Based on these findings these
patients were diagnosed as “slow responders”.

Suspected aberrant IEL populations. Three patients were
referred with a supposed aberrant IEL population as diagnosed
elsewhere with the use of immunohistochemistry. Two patients

received follow-up endoscopy because they were experiencing
symptoms: one patient reported fatigue and the other patient
had unexplained recurrent fever episodes. The third patient
was asymptomatic but received follow-up endoscopy in
accordance with the previously mentioned guidelines. Flow
cytometric analysis revealed normal IEL populations and
histological examination no other abnormalities.

Non-responsive disease without duodenal abnormalities.
In 33 symptomatic patients (31.1%) duodenal examination
revealed no persisting abnormalities. Most reported symp-
toms included abdominal discomfort (42%), diarrhea (37%)
and fatigue (11%).
In three patients, the initial CD diagnosiswas rejected based

on absence of HLA-DQ2 or –DQ8 in combination with atypical
histology and lack of CD-antibodies at time of diagnosis. In the
other 30 patients the initial CD diagnosis could be confirmed.
In two of these patients a Helicobacter pylori infection
appeared to be the cause of their symptoms since symptoms
disappeared after eradication. Nineteen of the remaining 28
patients underwent colonoscopy. Three patients were diag-
nosed with microscopic colitis, and one with inflammatory
bowel disease. The rest of these patients were considered to
suffer from CD-related irritable bowel syndrome and was
treated accordingly.

Symptomatic patients with duodenal abnormalities on a
strict GFD. In addition to the 12 patients that had been
categorized as slow responder, 36 CD patients (34%) had
evident duodenal abnormalities (Marsh≥3A) despite being
on a strict GFD, as indicated by the absence of CD-related
antibodies and dietary evaluation (Table 2).
In eight patients a secondary EATL was present. Three

patients suffered from concomitant other disease entities: two
were diagnosed with an autoimmune enteropathy, and
another with common variable immunodeficiency disorder.
Twenty-five patients (23.6%) were eventually diagnosed with
RCD. Fourteen patients were diagnosed with RCD I. Opposed
to patients in the slow responder group, these patients were

Table 1 Patient characteristics

CD patients with suspected
RCD

n=106

Sex Female: 56.8 %
Age (median; range) 56.6 years (22–77)
Time since onset of GFD 4 years (1–40)
Symptoms
Absent 14.2%
Present 85.8%

Symptomatic patients n=91
Symptoms: persisting—recurring 44–56%
Abdominal pain 28.6%
Diarrhea only 15.4%
Weight loss only 4.4%
Diarrhea and weight loss 45.1%
Fatigue 5.5%
Fever/night sweats 0.9%

HLA-DQ genotype n=91
HLA-DQ2 heterozygous 56%
Homozygous 26.4%
HLA-DQ8 heterozygous 8.8%
HLA-DQ2/DQ8 heterozygous 3.3%
HLA-DQ2/DQ8 negative 5.5%

Laboratory abnormalities n=104
Anemia 46.2%
Folic acid deficiency 89 6.7%
Vitamin B12 deficiency 88 8.0%
Hypoalbuminemia 100 24.0%

Duodenal histology n=106
Marsh 0 28.3%
Marsh 1 14.2%
Marsh 2 6.6%
Marsh 3A 29.2%
Marsh 3B 6.6%
Marsh 3C 12.3%
Ulcerative jejunitis 2.8%

CD, celiac disease; GFD, gluten-free diet; RCD, refractory celiac disease.

Table 2 Diagnosis of CD patients with suspected complicated CD

Diagnosis of CD patients suspected for complicated
CD

n (%)

Gluten contamination 23 (21.7)
Slow responders 12 (11.3)
No duodenal abnormalities 33 (31.1)

Microscopic colitis 3 (2.8)
Inflammatory bowel disease 1 (0.9)
Helicobacter pylory infection 2 (1.8)
Irritable bowel syndrome 24 (22.6)
Absence of CD 3 (2.8)

Immunodeficiency disorder 1 (0.9)
Autoimmune enteropathy 2 (1.8)
RCD I 14 (13.2)
RCD II 11 (10.4)
CD with clonal γδ-T-cells 2 (1.8)
Secondary EATL 8 (7.5)
Total 106

CD, celiac disease; EATL, enteropathy associated T-cell lymphoma; RCD,
refractory celiac disease
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experiencing malabsorption related symptoms and-or dis-
played iron- or vitamin deficiencies. Eleven patients were
diagnosed with RCD II based on the presence of increased
numbers of aberrant T-cells. The median percentage of these
cellswas 59% (10th–90th percentile: 22–88) in RCD II patients
(Table 3). Two RCD I patients expressed exceptionally high
percentages (470%) of monoclonal γδ-T-cells in their
epithelial layers, and were considered as a distinctive type of
RCD, as more extensively described elsewhere.21

Nationwide questionnaire: prevalence of RCD. In order to
further define the prevalence of RCD in the Netherlands, all
Gastroenterology departments were sent a questionnaire and
14 (17%) received a follow-up telephone call after two weeks.
As a result, a response was received from all hospitals (100%
response rate). Eight patients were reported to be diagnosed
with RCD elsewhere. After careful evaluation of the patient
history, six patients fulfilled the criteria for RCD. These
included five RCD I and one RCD II patients. These patients
continued their treatment at their own institution.
Over a 6 year period a total of 31 patients were diagnosed

with RCD: 19 with RCD I and 12 with RCD II. The annual
incidence of RCD in the Dutch population (16.7 million
inhabitants) is 0.031 per 100,000 inhabitants (CI 0.022–
0.044). According to a recent study using the Dutch Pathology
Registry (PALGA) that has full nationwide coverage, the
incidence of biopsy proven CD is 6.65 (CI 6.27–7.06) per
100,000 inhabitants.22 This indicates that 1,111 new patients
were diagnosed with CD in the Netherlands in the year 2010,
as compared to 5 patients with RCD (0.46%). Another study
addressed the prevalence of recognized and unrecognized
CD using serological markers and HLA-genotype in a study
group representative for the Dutch population.23 The pre-
valence of both recognized (0.016%) and unrecognized CD
(0.35%) was 0.37% (CI 0.27–0.51%), which indicates that
there are ~ 62,000 CD patients in the Netherlands. This
indicates an annual incidence of RCD of 0.83 (CI 0.67–0.01)
per 10,000 CD patients (both recognized and unrecognized).

DISCUSSION

RCD is an extremely rare yet feared complication of CD. In our
tertiary referral center, 23.6% of non-responsive CD patients
were eventually diagnosed with RCD, which is higher than
reported in other studies (0 to 10%).24–27 This is most likely due
to differences in the referral population. Inadvertent gluten
contamination was observed in 21.7% of our referred patients,
whereas this number was much higher in other studies, ranging
between 35–45%.24–27 In a substantial number of patients
(21.7%) duodenal abnormalities were absent at time of RCD
work-up, an observation that is consonant with other
studies24–27 Autoimmune enteropathy was diagnosed in two
patients and in one patient a variable immunodeficiency disorder
was identified. This reiterates the variety of sometimes rare
causes that can underlie persistent VA and may mimic RCD.28

Despite the relatively high percentage of RCD in our referral
population, our findings indicate that RCD is an extremely rare
disorder with an annual incidence of 0.031 per 100,000 Dutch
inhabitants and 8.4 in CD patients (both recognized and
unrecognized). As far as we are aware other studies so far

have reported on the prevalence, but not incidence, of RCD.
This included three population-based studies. In an unse-
lected, population-based cohort study from Derby, United
Kingdom, five out of the 713 (0,7%) diagnosed CD patients
fulfilled the criteria for RCD between 1978 en 2005.29 In
another population-based study encompassing 204 biopsy
proven CD patients in Omsted County, United States, three
patients were diagnosed with RCD over a 56 year time
period.19 A Finnish study reported the lowest prevalence
(0.31%) of RCD in CD patients.30 Finland has the highest
prevalence (0.7%) of clinically diagnosed CD in a population,
and has a high (88%) dietary adherence. Based on these
observations, the authors suggested that early diagnosis and
treatment of CD may result in a lower incidence of RCD. Other
studies from tertiary referral centers have reported much
higher prevalence’s, ranging from 1.7–10%.7,19,27,31–33 How-
ever, these study populations might have been subject to
selection bias, and are difficult to compare.

Table 3 IEL phenotype per disease entity

Active
CD (%)

CD in
remission (%)

RCD I
(%)

RCD II
(%)

EATL
(%)

CD3+ T-cells
Median 98 92 97 40a 44
10–90th
percentile

84–99 78–99 69–99 9–82 15–98

CD8+ T-cells
Median 69 74 70 19b 33
10–90th
percentile

53–84 38–86 32–87 4–55 9–78

CD4+ T-cells
Median 5.5 6 2 8 7
10–90th
percentile

2.5–20 2–24 0.5–12 2–18 4–10

NK cells
Median 1 3 2 5 3.5
10–90th
percentile

0.1–5 1–11 0–5 0.3–11 1–7.8

γδ T-cells
Median 26 18 22 11c 10
10–90th
percentile

13–52 5–49 9–42 0.4–20 2–31

B-cells
Median 0.1 0.02 0.1 0.2 0.2
10–90th
percentile

0–1 0–0.8 0–0.9 0–1 0–1

Aberrant IELs
Median 1 4 1 59d 48
10–90th
percentile

0.1–8 0.6–12 0.2–14 22–88 0.1–75

CD, celiac disease; EATL, enteropathy associated T-cell lymphoma; IELS, intra-
epithelial lymphocytes; NK, natural killer; RCD I, refractory celiac disease type I;
RCD II, refractory celiac disease type 2.
aSignificantly less CD3+ T-cells in RCD II and EATL as compared to all other
groups Po0.001.
bSignificantly less CD8+ T-cells in RCD II as compared to active CD Po0.01.
cSignificantly less γδ T-cells in RCD II and EATL as compared to all other groups
Po0.001.
dSignificantly more aberrant T-cells in RCD and EATL as compared to all other
groups Po0.001.
Median of percentages of various cell subsets present in the duodenal epithelium.
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RCD I appears to be more common than RCD II; in the
published case series so far 56–92% of patients was
diagnosed with type I RCD.11–13,24,25,27,31,33–35 We have
recently shown that for the diagnosis of RCD, immunohisto-
chemistry may underestimate the number of aberrant cells in
duodenal tissue and RCD II patients with moderately
increased numbers of aberrant IELs may erroneously be
classified as type I RCD.16 This may also explain the variety in
outcome in RCD I patients between different centers.
In conclusion, this study underlines the wide variety of

causes underlining non-responsive CD. This nationwide study
on the prevalence of RCD shows that the incidence of RCD in
the Netherlands, and in other European and North-American
populations are more similar than previously thought. The
likelihood of developing refractory disease is extremely low
which may be reassuring and of help in the counseling of
patients. Understanding why and identification of which
patients may develop this severe complication of CD remains
a major challenge. Collaboration between specialized centers
to standardize diagnostic procedures and treatment protocols
is therefore urgently needed.
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Study Highlights
WHAT IS CURRENT KNOWLEDGE
✓ Refractory celiac disease (RCD) is a feared cause of

non-responsive celiac disease (CD).

✓ There is conflicting data on the prevalence of RCD.

WHAT IS NEW HERE
✓ This nationwide study reveals a low incidence of RCD.

✓ Insight in the aetiologies of non-responsive CD in an
European center.
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