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Celiac disease is a T cell-mediated disorder that results
from intolerance to gluten. The major cause of failure to
respond to a gluten-free diet is continuing gluten ingestion.
In poorly responsive patients diagnosis of refractory sprue
can be established after exclusion of a limited number of
conditions. Refractory sprue may occur after an initial
response to the diet or without evidence of preexisting
celiac disease. The detection of aberrant, clonally
expanded, intraepithelial lymphocytes has led to better def-
inition and classification of patients with refractory sprue.
Only a few series of patients with well-characterized refrac-
tory sprue have been reported in the literature. The prog-
nosis is poor, though some patients respond to
corticosteroids and immunosuppressive agents. The pres-
ence of an aberrant clonal intraepithelial T-cell population
has led to the designation of refractory sprue as a cryptic
intestinal T-cell lymphoma.

Introduction

Celiac disease is a genetically determined chronic inflamma-
tory intestinal disorder caused by T cell-mediated immune
response to gluten in the diet [1]. “Gluten” is the term for the
storage proteins of wheat. Similar proteins occur in rye and
barley and are also toxic to individuals with celiac disease. The
disease has a wide range of dlinical presentation from a classic
diarrhea-predominant malabsorption syndrome to a silent or
asymptomatic form [2]. Diagnosis of celiac disease requires a
small intestinal biopsy that shows characteristic changes of
intraepithelial lymphocytosis, crypt hyperplasia, and varying
degrees of villous atrophy, together with either clinical or his-
tologic improvement on a gluten-free diet [3e,4]. Positive
celiac serologic tests are supportive of the diagnosis, though
not essential [4].

Response to the Gluten-free Diet
Most patients respond clinically to a gluten-free diet within
weeks or months; however, a subset of patients are poorly

responsive to the diet [5,6¢]. Some of these patients are
slow responders who eventually do respond. Others who
do not respond can be classified into several groups. The
major cause of a poor response to the diet is continuing
gluten ingestion. The sources of gluten may be obvious,
such as intentional or regular ingestion of gluten, as in the
classic example of regularly ingested communion wafers.
They may also be subtle, as in ingestion of prescription or
over-the-counter medications that contain gluten.

An important step in the management of poorly
responsive patients is consultation with a dietician who is
familiar with the intricacies of a gluten-free diet. Another
important step is to review the initial biopsy material to
ensure that the patient does in fact have celiac disease.
Inadequate biopsy material and misinterpretation of
poorly oriented biopsies may lead to overinterpretation of
villous atrophy by pathologists who are unfamiliar with
the interpretation of duodenal biopsies [7].

A repeat small intestinal biopsy should be performed
after a period on a gluten-free diet to demonstrate histo-
logic improvement, although this is not necessary for diag-
nosis. A follow-up biopsy as early as 3 to 4 months after
starting the diet has been advocated [1], but an early
biopsy in a patient doing well on the diet does not serve a
useful role. Whereas return to normal is common in chil-
dren, many adults do not normalize their histology even
after long periods on the diet [8,9].

Celiac serologies normalize on a gluten-free diet. Nor-
malization usually occurs after 6 to 12 months; however, it
may take up to 30 months, depending on the height of the
original titer of antibodies [10]. Serologic tests become nega-
tive prior to normalization of the histologic appearance of
duodenal biopsies [11]. In addition, the antibodies are not
sensitive markers of minor dietary indiscretion [12]. Persis-
tence of the antibodies suggests ongoing gluten ingestion.

Patients in whom the diagnosis is confirmed are on a
strict gluten-free diet and have persistent symptoms that fall
into two categories. Either another disease process is present
in addition to celiac disease or they have refractory sprue.

Causes of Persistent Diarrhea in Celiac Disease
Other disease processes that occur in patients with celiac
disease and account for failure to respond to a gluten-free
diet include lactose intolerance [13], pancreatic insuffi-
ciency [14], bacterial overgrowth [15], and microscopic or
collagenous colitis [13]. Less commonly, this failure may
be caused by intolerance of another food, such as fructose,
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or a sensitivity to other foods, though this is rare. Patients
may be intolerant of other types of food, including soy,
milk, fish, and chicken. Other causes of persistent symp-
toms include anal sphincter dysfunction, resulting in fecal
incontinence and irritable bowel syndrome [6e,13];
inflammatory bowel disease; enteropathy-associated T-cell
lymphoma; ulcerative jejunitis; and autoimmune enterop-
athy. Patients with autoimmune enteropathy have anti-
enterocyte antibodies, negative endomysial antibodies,
enteropathy without a triggering dietary protein, contin-
ued diarrhea with fasting, and the presence of other organ-
specific autoimmune disease. However, autoimmune dis-
ease is rare [16].

Evaluation of Poorly Responsive Patients

Patients who are poorly responsive to the gluten-free diet
may benefit from a trial of pancreatic enzyme supplements
because a relative pancreatic insufficiency is common.
Breath tests to exclude lactose or fructose intolerance and
bacterial overgrowth are appropriate. A trial of an antibi-
otic to treat bacterial overgrowth or of bismuth subsalicy-
late for microscopic colitis is also appropriate. In poorly
responsive patients we have found that pancreatic supple-
ments (gluten-free) and bismuth subsalicylate frequently
bring resolution of diarrhea. Colonoscopy with biopsy to
exclude microscopic colitis, or less commonly to identify
the presence of inflammatory bowel disease, is an impor-
tant step in evaluation of these patients. Radiologic imag-
ing studies are helpful to exclude lymphoma and chronic
pancreatitis. The role of video capsule endoscopy has not
been evaluated. Antienterocyte antibodies, mentioned in
the previous section, are available in several centers. Lap-
arotomy may be required in patients with a high index of
suspicion for intra-abdominal lymphoma. A systematic
approach to the evaluation of poorly responsive celiac dis-
ease allows the greatest opportunity to identify potentially
reversible processes in this population (Fig. 1) [6e].

Refractory Sprue

Refractory sprue was originally described by Trier et al. [17]
in 1978. The term was coined to encompass patients with
villous atrophy and persistent diarrhea who were refractory
to the gluten-free diet administered for at least 6 months.
Some patients with refractory sprue definitely have celiac
disease. Despite an initial response to the diet they develop
tolerance to it and recurrence of symptoms. Relapse after
an initial response to a gluten-free diet is called secondary
refractory sprue or refractory celiac disease. Patients whose
clinical or pathologic picture is similar to that of celiac dis-
ease but who have no history of response to a gluten-free
diet lack a crucial component in the diagnosis of celiac dis-
ease: response to the diet. These patients are considered to
have primary refractory sprue [5,18]. Other evidence, such
as family history of celiac disease, presence of an appropri-

ate HLA type, splenic atrophy, and presence of an endomy-
sial antibody have been used to determine whether
patients with refractory sprue have celiac disease [3¢,19e¢].

Frequency of refractory sprue

Refractory sprue is uncommon. The literature consists
mainly of case reports. Cellier et al. [19¢] identified 21
patients diagnosed between 1974 and 1998 from 56
French gastroenterology referral centers, and Maurino et al.
[20e] reported recently from Argentina on seven patients
from a gastroenterology referral center. What is the fre-
quency of diagnosis of refractory sprue in the United
States? Refractory sprue was identified in nine patients
among 55 with poorly responsive celiac disease at the
Mayo Clinic. Robert et al. [21] from the University of Cali-
fornia at Los Angeles reported on 10 patients who were
seen over an unspecified time period, some of whom had
undergone suction capsule biopsy previously. At our insti-
tution we have identified 18 patients with refractory celiac
disease/sprue among 580 patients with celiac disease.
Approximately 20% of these patients were initially
assessed because of a poor response to a gluten-free diet;
the greatest number had persistent gluten ingestion. From
this experience it can be discerned that refractory sprue is
uncommon, with only a few centers gaining experience in
the management of this challenging condition.

Refractory sprue has been associated in case reports
with ulcerative jejunitis, mesenteric lymph node cavitation
[22], collagenous sprue, lymphoma and enteropathy-asso-
ciated T-cell lymphoma (EATL), and progressive neuro-
logic disorders. Pathologically, small intestinal biopsies in
refractory sprue and active celiac disease are similar. How-
ever, Robert et al. [21] noted prominent subcryptal chronic
inflammation, marked mucosal thinning, and collagenous
sprue in a group of refractory patients. Hypoplasia of
crypts is considered a very late irreversible finding [3e].

T-cell studies in refractory sprue

Recent immunohistochemical studies have further defined
patients with refractory sprue based on the presence of spe-
cific T-cell immunophenotypes. Much of the recent work
on pathogenic mechanisms of celiac disease have concen-
trated on the role of HLA DQ2 and DQ8 restricted T cells
in the lamina propria that react with gliadin peptides after
deamination by tissue transglutaminase. These lamina pro-
pria intestinal CD4+ T cells recognize the peptides pre-
sented by DQ2 and DQ8. Subsequently, interferon-y is
released, causing villous atrophy and the inflammatory
response [23ee].

These studies have failed to invoke a pathogenic role
for the intraepithelial lymphocytosis that occurs as an ini-
tial phenomenon in the pathology of gluten enteropathy
[3e]. This failure can be attributed to the fact that no glia-
din-restricted T-cell clones have been isolated from the epi-
thelium. The importance of the intraepithelial lymphocyte
(IEL) is underscored by its early appearance in celiac dis-
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ease and by its role in two major diseases that complicate
celiac disease: refractory sprue and EATL, also known as
enteropathy-type intestinal T-cell lymphoma (EITCL)
[19ee,24].

In normal subjects and patients with uncomplicated
celiac disease, IELs express surface CD3 and CD8 (CD3+,
CD8+) and the af or y5 T-cell receptor (TCR). They do not
express surface CD4 (CD4-) [25,26]. In refractory sprue,
[ELs, while cytologically normal, have lost surface expres-
sion of CD3, CD8, and the TCR. The IELs express intracyto-
plasmic CD3 [25]. Because immunohistochemical studies
do not distinguish between intracellular and surface CD3
expression, the immunohistochemical phenotype of these
IELs is CD3+, CD8- [26,27]. In addition, these IELs were
found to have an oligoclonal TCRy gene rearrangement
[19e¢,24,25]. However, other phenotypes are found even
in patients with celiac disease-related refractory sprue. We
identified a patient with refractory sprue in whom oligo-
clonal IELs were CD4+, CD56+ (Green and Jabri, Unpub-
lished results).

Figure 1. A systematic approach to evalua-
tion of patients considered to have celiac
disease who do not respond to a gluten-free
diet. 5-ASA—>5-aminosalicylic acid; PCR—
polymerase chain reaction.
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Whereas lymphocytic gastritis and colitis occur in both
celiac disease and refractory sprue, the aberrant mono-
clonal population of T cells found in the small intestine of
patients with refractory sprue may also be identified in the
stomach, colon, and blood [28]. This dissemination of the
clonal T-cell population to the entire gastrointestinal tract
suggests that refractory sprue is a diffuse gastrointestinal
process. In addition, duodenal biopsy is adequate for the
diagnosis of refractory sprue because clonally restricted T
cells identified in jejunal biopsies were also found in
duodenal biopsies [28]. Although enteroscopy may detect
jejunal ulceration in up to 50% of patients with refractory
sprue [29], the diagnosis can be based on duodenal biopsy.

As a result of the presence of IELs with clonal prolifera-
tions, refractory sprue has been regarded as a cryptic T-cell
lymphoma [30]. Refractory sprue may in fact progress to
overt lymphoma of the EATL type. However, not all EATL is
considered to arise from refractory sprue. The major form
of EATL, with an immunohistologic phenotype of
CD3+CD8-CD4-, is compatible with an origin from refrac-




376 Small Intestine

tory sprue, in which the IELs are CD8-CD4- with intracel-
lular CD3+ [31].

Not all patients with refractory sprue have clonal T-cell
proliferation. However, when T-cell proliferation is present
there is a poor response to treatment and a high rate of
progression to EATL with an associated dismal prognosis
[19ee]. Immunohistologic phenotyping and TCR gene
rearrangement studies can be performed using formalin
fixed tissue sections in nonspecialized pathology laborato-
ries and are therefore widely available [26]. Frozen fresh
biopsies are not required. The application of these tech-
niques in refractory patients will allow classification and
gathering of data with regard to the frequency of this rare
condition and, one hopes, lead to controlled studies of
innovative therapies.

Collagenous Sprue and Ulcerative Jejunitis

A subset of patients with refractory sprue may develop sub-
epithelial collagen deposition, more commonly known as
collagenous sprue [32]. Collagen deposition is not specific
to refractory sprue. It has been noted in villous atrophy sec-
ondary to tropical sprue as well as in celiac disease [33].
When present in refractory sprue, collagen deposition is
associated with a poor, though not uniformly dismal,
prognosis [21].

Ulcerative jejunitis is a well-documented complication
of celiac disease that occurs in refractory sprue and is asso-
ciated with a poor prognosis [29,34,35]. The ulcers in
ulcerative jejunitis and EATL may appear to be benign, but
a high rate of clonal T-cell populations has been reported
in biopsies from these ulcers [36].

Therapy for Refractory Sprue

Patients diagnosed with refractory sprue may require hos-
pitalization and treatment with intravenous fluids, electro-
lyte and trace mineral repletion, hyperalimentation, and
antidiarrheal agents. In addition to a gluten-free diet and
nutritional support, most patients with refractory sprue
have also received corticosteroids and immunosuppressive
therapy. Cyclosporine [37-39], azathioprine
[209,38,40,41], and methotrexate [19¢¢]| have been used
with variable benefit. Other innovative therapies have
included infliximab [42], recombinant human interleukin
(IL)-10 [43], and cladribine, a purine analogue that
depletes T cells [44]. A small group of patients with refrac-
tory sprue do not improve until other protein-containing
foods are removed from their diet. The foods identified
include milk, egg, and soy protein [45,46], and in one
patient eggs, chicken, and tuna [47]. One patient
responded to an elemental diet [48]. However, in adults,
non-gluten food protein-induced enteropathy is rare or
has seldom been explored as a cause of refractory sprue.

Response to Therapy

The presence of a clonal T-cell population in biopsies con-
fers a poor prognosis. Among the patients described by
Cellier et al. [19e¢], those without a clonal T-cell popula-
tion did well with corticosteroids, whereas those with a
clonal T-cell population had a worse outcome.

The patients with refractory sprue reported by Abdulka-
rim et al. [6¢] all did well. They received steroids, cyclospo-
rine, bismuth subsalicylate, or infliximab; however, only
one patient had a clonal T-cell expansion. Maurino et al.
[20e] administered azathioprine to seven patients with
refractory sprue after they failed to respond to corticoster-
oids. Five of six patients in whom it was sought had a
clonal T-cell population. Only two patients died. Of the
five who had a good response, improvement was noted in
the histologic appearance of biopsies, although the clonal
T-cell population persisted. Longer follow-up is needed to
determine the outcome in this group. We have identified
11 patients with refractory celiac disease/sprue and clonal
T-cell expansion; four (36%) died, indicating the poor out-
look in these patients.

The Future

The poor outlook for patients with refractory sprue under-
lines the urgent need to develop innovative therapies.
Humanized antibodies targeting specific lymphocyte sub-
types or cytokines may have a therapeutic role. IL-15 is a
potential target because it will activate IELs and promote
the development of lymphoma [49,50].

Conclusions

Therapy for celiac disease is straightforward, consisting of life-
long adherence to the gluten-free diet. However, not all
patients respond to this diet. In most patients a lack of
response is due to persistent gluten ingestion, but in others a
different disease process, such as lactose intolerance, pancre-
atic insufficiency, bacterial overgrowth, or microscopic colitis,
may be found and treated with improvement in symptoms. A
small subset of patients have refractory sprue, which is mainly
a diagnosis of exclusion. This uncommon disorder develops
in some patients during the course of celiac disease, but in
others the cause is unclear. A number of patients have an
aberrant intraepithelial T-cell population with specific immu-
nophenotype and TCRy gene rearrangements. This clonal
expansion suggests that the disease process is a cryptic lym-
phoma. Many patients, in fact, progress to lymphoma. Refrac-
tory sprue and celiac disease can now be distinguished by
intraepithelial lymphocyte phenotyping and the detection of
TCRy gene rearrangements. This capacity for precise pheno-
typing should become an important adjunct in classifying
patients and designing innovative therapies, which are greatly
needed because current therapies are inadequate.
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