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Abstract
Celiac disease is a gluten-dependent small intestinal mucosal disorder that causes malabsorption, often with diarrhea and weight loss. Diagnosis is based on detection of typical biopsy changes in the proximal small bowel, followed by evidence for an unequivocal response to a gluten-free diet. Refractoriness in celiac disease may be due to poor diet compliance, sometimes intentional, or consumption of ubiquitious sources of gluten. Alternatively, the original diagnosis may not be correct (eg. duodenal Crohn's disease), or a second cause for symptoms may be present (eg. collagenous colitis, functional bowel disorder). In some with recurrent symptoms, a complication may be present (eg. collagenous sprue, small bowel carcinoma, lymphoma). In some, a response to a gluten-free diet can not be unequivocally defined, and more precise historical terms have been used including "sprue-like intestinal disease" or "unclassified sprue". Although a "wastebasket diagnosis", these likely represent a heterogeneous group, and some, but not all, may develop lymphoma. Precise definition will be critical in the future as an array of new treatments, including biological agents, may emerge.
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INTRODUCTION

Celiac disease is a gluten-dependent malabsorption disorder that involves the small bowel and can cause diarrhea and weight loss. Diagnosis is based on two criteria: first, proximal small intestinal mucosal biopsies that show typical biopsy abnormalities; and second, evidence for an unequivocal response to a gluten-free diet. Severe ("flat") or variably severe small bowel mucosal architectural abnormalities are present with crypt epithelial cell hyperplasia and villous atrophy. Lymphoid cell changes also occur, including intraepithelial lymphocytosis. Alterations are most severe in duodenum and proximal jejunum, and less severe, or absent, in ileum. Although characteristic, these findings are not specific or diagnostic alone as several disorders can produce similar, but not necessarily, identical histopathological changes (Table 1). Some serological assays (eg. tissue transglutaminase antibodies, or tTG) are useful screening tools in adults, but these alone do not permit a definitive diagnosis. The most critical step in the diagnosis of celiac disease is definition of a gluten-free diet response. Usually, with a gluten-free diet, diarrhea resolves and weight gain occurs. Histopathologic changes in the small bowel normalize, initially in distal intestinal sites of involvement, and later, sometimes only after prolonged periods (even months to years), in the proximal duodenum[1,2]. Recent studies have also shown that normalization of duodenal biopsies may take even longer in the elderly[3].
REFRACTORINESS IN CELIAC DISEASE
Recurrent symptoms may occur in established celiac disease (Table 2). Most often, this appears to be due to poor compliance with a strict gluten-free diet, although compliance is sometimes very difficult to define or fully ascertain. Intentional dietary indiscretion may be obvious, or, alternatively, there may be limited awareness of gluten-containing food sources. Gluten is so ubiquitous, known to be present in pill capsules and communion wafers, as well as in a host of processed food products. Gluten-free foods may be quite expensive, limited in their palatability, and, especially in some developing countries, difficult to obtain. Moreover, professionals, including physicians and dietitians, support groups and the internet, all represent potential sources of inaccurate information. Motivation to follow a strict diet may be limited if symptoms are minimal or absent when "cheating" occurs. Finally, social or peer pressure, especially during adolescence or early adulthood may also hinder efforts to maintain compliance.
In some with recurrent symptoms, however, other causes may be responsible. It is possible that the original diagnosis was incorrect, especially if there was only limited attention to defining the response to a gluten-free diet. And, there are many conditions that may cause a virtually identical histopathological small bowel lesion[4]. In addition, a second cause for symptoms may have developed. These may include other associated or linked disorders, like collagenous colitis[5] or even a functional bowel disorder. Alternatively, in those that appear to have "refractory" symptoms, a complication may have developed (eg. collagenous sprue, small intestinal carcinoma, lymphoma)[6]. In some with persistent symptoms and architecturally abnormal biopsies, clonal expansion of an aberrant intra-epithelial lymphocyte population has been reported (so-called type 2 disease versus type 1 disease with apparently normal intraepithelial lymphocyte phenotype). This condition has been labeled "cryptic T-cell lymphoma" as there appears to be a higher risk of overt T-cell lymphoma[2,7].

UNCLASSIFIED SPRUE OR "SPRUE-LIKE INTESTINAL DISEASE"

Sometimes, the small bowel biopsy changes do not appear to improve despite apparently good compliance on a gluten-free diet. Persistent symptoms and changes in the small bowel biopsies are present. Although a relatively treatment-resistant form of celiac disease could be present, possibly with a distal small bowel diet response, it is more likely that celiac disease is not present at all. Rather than labeling these patients with refractory celiac disease, more precise terms have been historically used including "sprue-like intestinal disease" or "unclassified sprue"[8].

In these, persistent symptoms and ongoing pathological changes are present despite a strict gluten-free diet. In some reports, persistent pathological abnormalities refer to results of repeated endoscopic biopsies from the proximal small bowel during an arbitrary time period of 6 mo to up to one year. Rarely, there is a rapidly progressing disease course that makes it difficult to show a convincing response to a gluten-free diet. While clinical and pathological changes are reminiscent of celiac disease in some of these patients, there is usually no convincing evidence that a gluten-free diet response ever occurred. "Sprue-like intestinal disease" or unclassified sprue is a "wastebasket" disease diagnosis that appears to represent a heterogeneous group of different disorders. Some eventually develop lymphoma, but some do not. A few are reported to have epithelial cell antibodies, specificially anti-enterocyte and anti-goblet cell antibodies. These have been reported in both children or adults with persistent diarrhea and severe biopsy changes, similar to untreated celiac disease. In these, no response to a gluten-free diet or any dietary exclusion occurs. Some believe that these represent a distinct autoimmune enteropathic disorder[10] .
FUTURE DEVELOPMENTS

Refractory disease represents a complex array of difficult clinical problems, in part, because definitions are evolving and there is no clear consensus for treatment, unless a lymphoma has already been detected. In case reports of refractory disease with clonally expanded T-cell populations, use of infliximab[11] and cladribine[12] were described, but progression to overt lymphoma occurred. In addition, use of autologous hematopoietic stem-cell transplantation has also been done, but with mixed results, especially if overt T-cell lymphoma is present[13-15]. Better refinements in the definition of refractory diseases are needed, possibly using genetic markers to identify risk[16]. These may eventually aid in treatment, especially with emergence of an array of new biological agents for treatment of immune-mediated and malignant disorders.
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Table 1  Some causes of biopsy changes similar to celiac disease
	Causes     
	Diseases

	Sprue syndromes
	Collagenous sprue

Mesenteric lymph node cavitation syndrome

Oats-induced villous atrophy

Other protein injury (soy, milk)

Unclassifi ed or refractory sprue

	Infectious causes
	Infectious gastroenteritis

Specifi c infections (eg. parasite: strongyloidiasis,

Protozoan: giardia, mycobacteria)

Tropical sprue

Stasis syndrome (contaminated small bowel syndrome)

Whipple’s disease

	Defi ciency causes  
	Nutrients (zinc, vitamin B12, folic acid)

Kwashiorkor

Immunodefi ciency syndromes



	Others  
	Intestinal lymphangiectasia

Crohn’s disease (duodenum)

Graft-versus-host disease

Immunoproliferative disease (lymphoma)

Macroglobulinemia

Zollinger-Ellison syndrome

Drug-induced small bowel injury (eg. NSAIDs)


Table 2 Recurrent or refractory symptoms in celiac disease
	Dietary non-compliance
Ubiquitous gluten source (e.g. pill capsules)

Wrong initial diagnosis

Associated or second cause (e.g. collagenous colitis)

Superimposed complication (e.g. collagenous sprue, lymphoma)
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