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ABSTRACT

Celiac disease is a chronic immune-mediated enteropathy that affects
approximately 1% of the global population. Most patients respond well
to a strict gluten-free diet; however, a small subset develop worsening or
life-threatening symptoms despite gluten avoidance. These cases present
diagnostic and therapeutic challenges and raise concern for alternative or
overlapping disorders. Collagenous sprue, refractory celiac disease types
I and I, ulcerative jejunitis, and enteropathy-associated T-cell lymphoma
are all types of celiac-related disorders that present in patients with
nonresponsive celiac disease.

Collagenous sprue is defined by a thickened subepithelial collagen band
and celiac-like histologic features of the small intestine. It remains uncertain
whether collagenous sprue lies within the celiac disease spectrum or
represents a distinct entity. Refractory celiac disease is a rare form of
celiac disease unresponsive to a gluten-free diet and is subdivided into
types | and Il. Type Il is defined by a clonal population of aberrant
intraepithelial lymphocytes that accumulate lymphomagenic mutations. This
premalignant condition may present with ulcerative jejunitis or progress to
enteropathy-associated T-cell lymphoma, an aggressive intestinal
lymphoma with poor prognosis. Diagnosis of refractory celiac disease is
complex and requires immunohistochemistry, flow cytometry, and T-cell
receptor clonality testing. Treatment may include immunosuppressants,
chemotherapy, and stem cell transplantation.

This review summarizes current knowledge of collagenous sprue, refractory
celiac disease, ulcerative jejunitis, and enteropathy-associated T-cell
lymphoma. It provides a unified framework that outlines presentation,
pathogenesis, diagnosis, and treatment. The goal is to guide clinicians
toward earlier disease recognition and timely management.
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Introduction

Celiac disease (CD) has ancient roots dating back to
Aretaeus of Cappadocia, a Greek physician around 250
AD, who first described a syndrome of abdominal pain,
chronic diarrhea, and malnutrition.! Since that time, our
understanding of celiac disease has evolved to include
the identification of gluten as the trigger of immune-
mediated bowel injury leading to a wide spectrum of
disease manifestation. The condition occurs in specific
individuals who carry a genetic predisposition. Elimination
of gluten from the diet is the primary treatment, which
leads to resolution of both symptoms and histologic
derangements in the vast majority of patients. There is a
subset of patients who experience persistent symptoms
and mucosal injury despite adherence to a gluten-free
diet (GFD). From this group of patients, approximately
10% have refractory celiac disease (RCD), which can
progress to ulcerative jejunitis (UJ) and enteropathy-
associated T-cell lymphoma (EATL). There are other
disorders such as collagenous sprue (CS) that share
overlapping features with CD; nevertheless, it remains
unclear whether collagenous sprue represents a distinct
disease or exists within the spectrum of CD. This review
aims to explore the clinical and pathologic spectrum of
celiac disease and sprue-like enteropathies, including
collagenous sprue, refractory celiac disease, ulcerative
jejunitis, and enteropathy-associated T-cell lymphoma.

Celiac disease

One of the first modern descriptions of celiac disease
came from Dr. Samuel Gee in 1888 when he reported
symptoms of diarrhea and malabsorption in children and
hypothesized that the etiology was linked to diet.2 Fifty
years later, the Dutch pediatrician, Dr. Willem Karel
Dicke, described the link between gluten and celiac
disease. He observed that his hospitalized patients
improved during World War Il when breads and cereals
were scarce. He showed that a gluten-free diet improved
symptoms of celiac disease.3

Gluten ("glue" in Latin) is found in rye, barley, and wheat
and is made up of gliadins and glutenins, which form a
glue-like substance when mixed with water. Large gluten
peptides reach the small bowel largely undigested due
to their high proline and glutamine content, which resist
enzyme breakdown.

PATHOPHYSIOLOGY

Gluten peptides interact with innate immune cells and
trigger the release of interleukin-15 (IL-15), which
promotes activation of intraepithelial lymphocytes (IELs).
The cytotoxic activity of IELs against enterocytes causes
epithelial cell damage. In individuals with human
leukocyte antigen (HLA) DQ2 or DQ8 alleles, gluten
undergoes deamidation by tissue transglutaminase 2
(tTG2), thus increasing its affinity for HLA-DQ2/DQ8
proteins on antigen-presenting cells. This process
enhances activation of gluten-specific CD4+ T helper cells
in the lamina propria. These T helper cells produce pro-
inflammatory cytokines and promote B cell activation. In
turn, the gluten-specific B cells produce antibodies such as
anti-tTG2, anti-deamidated gliadin peptide, and anti-
endomysial antibodies that contribute to tissue damage.4

PRESENTATION AND EPIDEMIOLOGY

Patients with CD can present with chronic diarrheaq,
weight loss, bloating, abdominal pain, anemia, and
nutrient deficiencies.> A systematic review and meta-
analysis by Singh et al® estimated a global prevalence
of celiac disease of 1.4% based on serology and 0.7%
based on biopsy. The prevalence of CD is higher in
populations with European ancestry due to increased
incidence of HLA-DQ2 and HLA-DQ8 haplotypes.”
Prevalence is up to two times higher in women compared
to men and increased in patients with autoimmune
conditions. Additionally, prevalence is increasing in
developing countries due to dietary westernization and
greater disease recognition.8

DIAGNOSIS
Celiac disease can be diagnosed using symptomatology,
serologic markers including elevated fissue

transglutaminase IgA, and small bowel biopsies showing
villous atrophy, crypt hyperplasia and increased IELs.?
HLA-DQ2 and/or DQ8 testing is useful due to its high
negative predictive value which can exclude CD in cases
with discordant serology and histology findings or for
those patients already on GFD without antecedent
diagnostic testing.> Endoscopic evaluation can reveal non-
specific features suggestive of villous atrophy such as
flattening of folds, scalloping, nodularity and fissuring
(Figure 1).7

»y -

Figure 1. Endoscopic markers of villous atrophy in celiac disease. Esophagogastroduodenoscopy (A) and video capsule
endoscopy (B, C) images of duodenal scalloping and fissuring in patients with new diagnosis of celiac disease.

© 2025 European Society of Medicine 2


https://web.endnote.%2BPHJlZi10eXBlPjE3PC9yZWYtdHlwZT48Y29udHJpYnV0b3JzPjxhdXRob3JzPjxhdXRob3I%2BRnJlZW1hbiwgSHVnaCBKYW1lczwvYXV0aG9yPjwvYXV0aG9ycz48L2NvbnRyaWJ1dG9ycz48dGl0bGVzPjx0aXRsZT5UaGUgTmVvbGl0aGljIHJldm9sdXRpb24gYW5kIHN1YnNlcXVlbnQgZW1lcmdlbmNlIG9mIHRoZSBjZWxpYWMgYWZmZWN0aW9uPC90aXRsZT48c2Vjb25kYXJ5LXRpdGxlPkludCBKIENlbGlhYyBEaXM8L3NlY29uZGFyeS10aXRsZT48c2hvcnQtdGl0bGU%2BVGhlIE5lb2xpdGhpYyByZXZvbHV0aW9uIGFuZCBzdWJzZXF1ZW50IGVtZXJnZW5jZSBvZiB0aGUgY2VsaWFjIGFmZmVjdGlvbjwvc2hvcnQtdGl0bGU%2BPC90aXRsZXM%2BPGRhdGVzPjx5ZWFyPjIwMTM8L3llYXI%2BPC9kYXRlcz48cGFnZXM%2BMTktMjI8L3BhZ2VzPjx2b2x1bWU%2BMTwvdm9sdW1lPjxudW1iZXI%
https://web.endnote.%2BMTc8L3JlZi10eXBlPjxjb250cmlidXRvcnM%2BPGF1dGhvcnM%2BPGF1dGhvcj5Eb3dkLCBCLjwvYXV0aG9y
https://web.endnote.%2BPGNvbnRyaWJ1dG9ycz48YXV0aG9ycz48YXV0aG9yPnZhbiBCZXJnZS1IZW5lZ291d2VuLCBHIFA8L2F1dGhvcj48YXV0aG9yPk11bGRlciwgQyBKPC9hdXRob3I%2BPC9hdXRob3JzPjwvY29udHJpYnV0b3JzPjx0aXRsZXM%2BPHRpdGxlPlBpb25lZXIgaW4gdGhlIGdsdXRlbiBmcmVlIGRpZXQ6IFdpbGxlbS1LYXJlbCBEaWNrZSAxOTA1LTE5NjIsIG92ZXIgNTAgeWVhcnMgb2YgZ2x1dGVuIGZyZWUgZGlldDwvdGl0bGU%2BPHNlY29uZGFyeS10aXRsZT5HdXQ8L3NlY29uZGFyeS10aXRsZT48c2hvcnQtdGl0bGU%2BUGlvbmVlciBpbiB0aGUgZ2x1dGVuIGZyZWUgZGlldDogV2lsbGVtLUthcmVsIERpY2tlIDE5MDUtMTk2Miwgb3ZlciA1MCB5ZWFycyBvZiBnbHV0ZW4gZnJlZSBkaWV0PC9zaG9ydC10aXRsZT48L3RpdGxlcz48ZGF0ZXM%2BPHllYXI%2BMTk5MzwveWVhcj48L2RhdGVzPjxwYWdlcz4xNDczLTE0NzU8L3BhZ2VzPjx2b2x1bWU%2BMzQ8L3ZvbHVtZT48dXJscz48cmVsYXRlZC11cmxzPjx1cmw%2BaHR0cHM6Ly9ndXQuYm1qLmNvbS9jb250ZW50L2d1dGpubC8zNC8xMS8xNDczLmZ1bGwucGRmPC91cmw%2BPC9yZWxhdGVkLXVybHM%2BPC91cmxzPjxlbGVjdHJvbmljLXJlc291cmNlLW51bT4xMC4xMTM2L2d1dC4zNC4xMS4xNDczPC9lbGVjdHJvbmljLXJlc291cmNlLW51bT48bnVtYmVyPjExPC9udW1iZXI%2BPHJlYy1ndWlkPjJjM2U0M2EyLWM3NDQtNDE0OC1iZGU5LTZjNGNlMmNjNGJlNzwvcmVjLWd1aWQ%2BPHJlYy11c24%2BMzMxPC9yZWMtdXNuPjwvcmVjb3JkPiIsInJlY29yZFN0YXR1cyI6ImFjdGl2ZSIsInBhZ2VzIjoiMTQ3My0xNDc1Iiwic2Vjb25kYXJ5VGl0bGUiOiJHdXQiLCJncm91cEd1aWRzIjpbIjdjMjFmNGYyLTcxMjQtNDc5MS1iYWIyLWJkMz
https://web.endnote.%2BMTc8L3JlZi10eXBlPjxjb250cmlidXRvcnM%2BPGF1dGhvcnM%2BPGF1dGhvcj5JdmVyc2VuLCBSLjwvYXV0aG9yPjxhdXRob3I%2BU29sbGlkLCBMLiBNLjwvYXV0aG9yPjwvYXV0aG9ycz48L2NvbnRyaWJ1dG9ycz48YXV0aC1hZGRyZXNzPktHIEplYnNlbiBDb2VsaWFjIERpc2Vhc2UgUmVzZWFyY2ggQ2VudHJlLCBJbnN0aXR1dGUgb2YgQ2xpbmljYWwgTWVkaWNpbmUsIFVuaXZlcnNpdHkgb2YgT3NsbywgT3NsbywgTm9yd2F5OyBlbWFpbDogbC5tLnNvbGxpZEBtZWRpc2luLnVpby5uby5EZXBhcnRtZW50IG9mIEltbXVub2xvZ3ksIE9zbG8gVW5pdmVyc2l0eSBIb3NwaXRhbC1SaWtzaG9zcGl0YWxldCwgT3NsbywgTm9yd2F5LjwvYXV0aC1hZGRyZXNzPjx0aXRsZXM%2BPHRpdGxlPlRoZSBJbW11bm9iaW9sb2d5IGFuZCBQYXRob2dlbmVzaXMgb2YgQ2VsaWFjIERpc2Vhc2U8L3RpdGxlPjxzZWNvbmRhcnktdGl0bGU%2BQW5udSBSZXYgUGF0aG9sPC9zZWNvbmRhcnktdGl0bGU%2BPC90aXRsZXM%2BPGRhdGVzPjx5ZWFyPjIwMjM8L3llYXI%2BPHB1Yi1kYXRlcz48ZGF0ZT5KYW4gMjQ8L2RhdGU%2BPC9wdWItZGF0ZXM%2BPC9kYXRlcz48cGFnZXM%2BNDctNzA8L3BhZ2VzPjx2b2x1bWU%2BMTg8L3ZvbHVtZT48ZWRpdGlvbj4yMDIyMDkwNjwvZWRpdGlvbj48a2V5d29yZHM%2BPGtleXdvcmQ%2BSHVtYW5zPC9rZXl3b3JkPjxrZXl3b3JkPipDZWxpYWMgRGlzZWFzZS9kaWFnbm9zaXMvZ2VuZXRpY3M8L2tleXdvcmQ%2BPGtleXdvcmQ%2BVHJhbnNnbHV0YW1pbmFzZXM8L2tleXdvcmQ%2BPGtleXdvcmQ%2BR2x1dGVucy9hZHZlcnNlIGVmZmVjdHM8L2tleXdvcmQ%2BPGtleXdvcmQ%2BSExBLURRIEFudGlnZW5zL2dlbmV0aWNzPC9rZXl3b3JkPjxrZXl3b3JkPkF1dG9hbnRpYm9kaWVzPC9rZXl3b3JkPjxrZXl3b3JkPkIgY2VsbHM8L2tleXdvcmQ%2BPGtleXdvcmQ%2BSGxhPC9rZXl3b3JkPjxrZXl3b3JkPlQgY2VsbHM8L2tleXdvcmQ%2BPGtleXdvcmQ%2BYXV0b2ltbXVuaXR5PC9rZXl3b3JkPjxrZXl3b3JkPmNlbGlhYyBkaXNlYXNlPC9rZXl3b3JkPjxrZXl3b3JkPmdsdXRlbjwva2V5d29yZD48a2V5d29yZD50cmFuc2dsdXRhbWluYXNlIDI8L2tleXdv
https://web.endnote.%2BPHJlZi10eXBlPjE3PC9yZWYtdHlwZT48Y29udHJpYnV0b3JzPjxhdXRob3JzPjxhdXRob3I%2BTGVid29obCwgQmVuamFtaW48L2F1dGhvcj48YXV0aG9yPlJ1YmlvLVRhcGlhLCBBbGJlcnRvPC9hdXRob3I%2BPC9hdXRob3JzPjwvY29udHJpYnV0b3JzPjx0aXRsZXM%2BPHRpdGxlPkVwaWRlbWlvbG9neSwgUHJlc2VudGF0aW9uLCBhbmQgRGlhZ25vc2lzIG9mIENlbGlhYyBEaXNlYXNlPC90aXRsZT48c2Vjb25kYXJ5LXRpdGxlPkdhc3Ryb2VudGVyb2xvZ3k8L3NlY29uZGFyeS10aXRsZT48L3RpdGxlcz48ZGF0ZXM%2BPHllYXI%2BMjAyMTwveWVhcj48cHViLWRhdGVzPjxkYXRlPjIwMjEtMDEtMDE8L2RhdGU%2BPC9wdWItZGF0ZXM%2BPC9kYXRlcz48cGFnZXM%2BNjMtNzU8L3BhZ2VzPjx2b2x1bWU%2BMTYwPC92b2x1bWU%2BPHB1Ymxpc2hlcj5FbHNldmllciBCVjwvcHVibGlzaGVyPjxpc2JuPjAwMTYtNTA4NTwvaXNibj48ZWxlY3Ryb25pYy1yZXNvdXJjZS1udW0%2BMTAuMTA1My9qLmdhc3Ryby4yMDIwLjA2LjA5ODwvZWxlY3Ryb25pYy1yZXNvdXJjZS1udW0%2BPGFjY2Vzcy1kYXRlPjIwMjUtMDMtMzBUMTY6MzA6Mzg8L2FjY2Vzcy1kYXRlPjxudW1iZXI%
https://web.endnote.%2BPHJlZi10eXBlPjE3PC9yZWYtdHlwZT48Y29udHJpYnV0b3JzPjxhdXRob3JzPjxhdXRob3I%2BU2luZ2gsIFAuPC9hdXRob3I%2BPGF1dGhvcj5Bcm9yYSwgQS48L2F1dGhvcj48YXV0aG9yPlN0cmFuZCwgVC4gQS48L2F1dGhvcj48YXV0aG9yPkxlZmZsZXIsIEQuIEEuPC9hdXRob3I%2BPGF1dGhvcj5DYXRhc3NpLCBDLjwvYXV0aG9yPjxhdXRob3I%2BR3JlZW4sIFAuIEguPC9hdXRob3I%2BPGF1dGhvcj5LZWxseSwgQy4gUC48L2F1dGhvcj48YXV0aG9yPkFodWphLCBWLjwvYXV0aG9yPjxhdXRob3I%2BTWFraGFyaWEsIEcuIEsuPC9hdXRob3I%2BPC9hdXRob3JzPjwvY29udHJpYnV0b3JzPjxhdXRoLWFkZHJlc3M%
https://web.endnote.%2BNTwvcmVmLXR5cGU%2BPGNvbnRyaWJ1dG9ycz48YXV0aG9ycz48YXV0aG9yPkxlYndvaGwsIEJlbmphbWluPC9hdXRob3I%2BPGF1dGhvcj5HcmVlbiwgUGV0ZXIgSC5SLjwvYXV0aG9yPjwvYXV0aG9ycz48c2Vjb25kYXJ5LWF1dGhvcnM%2BPGF1dGhvcj5GZWxkbWFuLCBNYXJrPC9hdXRob3I%2BPC9zZWNvbmRhcnktYXV0aG9ycz48L2NvbnRyaWJ1dG9ycz48dGl0bGVzPjx0aXRsZT5DZWxpYWMgRGlzZWFzZTwvdGl0bGU%2BPHNlY29uZGFyeS10aXRsZT5TbGVpc2VuZ2VyIGFuZCBGb3JkdHJhbidzIEdhc3Ryb2ludGVzdGluYWwgYW5kIExpdmVyIERpc2Vhc2U8L3NlY29uZGFyeS10aXRsZT48c2hvcnQtdGl0bGU%2BQ2VsaWFjIERpc2Vhc2U8L3Nob3J0LXRpdGxlPjwvdGl0bGVzPjxkYXRlcz48eWVhcj4yMDIxPC95ZWFyPjwvZGF0ZXM%2BPHBhZ2VzPjE3MzYtMTc1NWU2PC9wYWdlcz48ZWRpdGlvbj5FbGV2ZW50aCBFZGl0aW9uPC9lZGl0aW9uPjxzZWN0aW9uPjEwNzwvc2VjdGlvbj48cmVjLWd1aWQ%2BZjQ3ZDRhZTEtM2ZiYi00OTYwLTk4ZDktMDExMTA1OTdhM2E1PC9yZWMtZ3VpZD48cmVjLXVzbj4zNjE8L3JlYy11c24%2BPC9yZWNvcmQ%2BIiwieWVhciI6IjIwMjEiLCJyZWNvcmRTdGF0dXMiOiJhY3RpdmUiLCJyZWZlcmVuY2VUeXBlIjoiNSIsImF1dGhvcnMiOlsiTGVid29obCwgQmVuamFtaW4iLCJHcmVlbiwgUGV0ZXIgSC5SLiJdLCJwYWdlcyI6IjE3MzYtMTc1NWU2IiwidGl0bGUiOiJDZWxpYWMgRGlzZWFzZSIsImVkaXRpb24iOiJFbGV2
https://web.endnote.%2BPHJlZi10eXBlPjE3PC9yZWYtdHlwZT48Y29udHJpYnV0b3JzPjxhdXRob3JzPjxhdXRob3I%2BRmFzYW5vLCBBbGVzc2lvPC9hdXRob3I%2BPGF1dGhvcj5DYXRhc3NpLCBDYXJsbzwvYXV0aG9yPjwvYXV0aG9ycz48L2NvbnRyaWJ1dG9ycz48dGl0bGVzPjx0aXRsZT5DZWxpYWMgRGlzZWFzZTwvdGl0bGU%2BPHNlY29uZGFyeS10aXRsZT5OZXcgRW5nbGFuZCBKb3VybmFsIG9mIE1lZGljaW5lPC9zZWNvbmRhcnktdGl0bGU%2BPC90aXRsZXM%2BPGRhdGVzPjx5ZWFyPjIwMTI8L3llYXI%2BPC9kYXRlcz48cGFnZXM%2BMjQxOS0yNDI2PC9wYWdlcz48dm9sdW1lPjM2Nzwvdm9sdW1lPjxwdWJsaXNoZXI%2BTWFzc2FjaHVzZXR0cyBNZWRpY2FsIFNvY2lldHk8L3B1Ymxpc2hlcj48bm90ZXM%2BZG9pOiAxMC4xMDU2L05FSk1jcDExMTM5OTQ8L25vdGVzPjx1cmxzPjxyZWxhdGVkLXVybHM%2BPHVybD5odHRwczovL2RvaS5vcmcvMTAuMTA1Ni9ORUpNY3AxMTEzOTk0IDwvdXJsPjwvcmVsYXRlZC11cmxzPjwvdXJscz48ZWxlY3Ryb25pYy1yZXNvdXJjZS1udW0%2BMTAuMTA1Ni9ORUpNY3AxMTEzOTk0PC9lbGVjdHJvbmljLXJlc291cmNlLW51bT48YWNjZXNzLWRhdGU%2BMjAyNS8wOS8wODwvYWNjZXNzLWRhdGU%
https://web.endnote.%2BPHJlZi10eXBlPjE3PC9yZWYtdHlwZT48Y29udHJpYnV0b3JzPjxhdXRob3JzPjxhdXRob3I%2BUnViaW8tVGFwaWEsIEEuPC9hdXRob3I%2BPGF1dGhvcj5IaWxsLCBJLiBELjwvYXV0aG9yPjxhdXRob3I%2BU2VtcmFkLCBDLjwvYXV0aG9yPjxhdXRob3I%2BS2VsbHksIEMuIFAuPC9hdXRob3I%2BPGF1dGhvcj5HcmVlciwgSy4gQi48L2F1dGhvcj48YXV0aG9yPkxpbWtldGthaSwgQi4gTi48L2F1dGhvcj48YXV0aG9yPkxlYndvaGwsIEIuPC9hdXRob3I%2BPC9hdXRob3JzPjwvY29udHJpYnV0b3JzPjxhdXRoLWFkZHJlc3M%
https://web.endnote.%2BPHJlZi10eXBlPjE3PC9yZWYtdHlwZT48Y29udHJpYnV0b3JzPjxhdXRob3JzPjxhdXRob3I%2BTGVid29obCwgQmVuamFtaW48L2F1dGhvcj48YXV0aG9yPlJ1YmlvLVRhcGlhLCBBbGJlcnRvPC9hdXRob3I%2BPC9hdXRob3JzPjwvY29udHJpYnV0b3JzPjx0aXRsZXM%2BPHRpdGxlPkVwaWRlbWlvbG9neSwgUHJlc2VudGF0aW9uLCBhbmQgRGlhZ25vc2lzIG9mIENlbGlhYyBEaXNlYXNlPC90aXRsZT48c2Vjb25kYXJ5LXRpdGxlPkdhc3Ryb2VudGVyb2xvZ3k8L3NlY29uZGFyeS10aXRsZT48L3RpdGxlcz48ZGF0ZXM%2BPHllYXI%2BMjAyMTwveWVhcj48cHViLWRhdGVzPjxkYXRlPjIwMjEtMDEtMDE8L2RhdGU%2BPC9wdWItZGF0ZXM%2BPC9kYXRlcz48cGFnZXM%2BNjMtNzU8L3BhZ2VzPjx2b2x1bWU%2BMTYwPC92b2x1bWU%2BPHB1Ymxpc2hlcj5FbHNldmllciBCVjwvcHVibGlzaGVyPjxpc2JuPjAwMTYtNTA4NTwvaXNibj48ZWxlY3Ryb25pYy1yZXNvdXJjZS1udW0%2BMTAuMTA1My9qLmdhc3Ryby4yMDIwLjA2LjA5ODwvZWxlY3Ryb25pYy1yZXNvdXJjZS1udW0%2BPGFjY2Vzcy1kYXRlPjIwMjUtMDMtMzBUMTY6MzA6Mzg8L2FjY2Vzcy1kYXRlPjxudW1iZXI%2BMTwvbnVtYmVyPjxyZWMtZ3VpZD43NDk5ZDJhZC1iOGY4LTQ3NzYtYTA2Yi1lOTY0MmNlMTcyNTg8L3JlYy1ndWlkPjxyZWMtdXNuPjMzNzwvcmVjLXVzbj48L3JlY29yZD4iLCJlbGVjdHJvbmljUmVzb3VyY2VOdW1iZXIiOiIxMC4xMD
https://web.endnote.com/citations/eyJkaXNwbGF5VGV4dCI6IjciLCJjaXRhdGlvbnMiOlt7ImJpYmxpb0NvbnRlbnQiOlt7InllYXIiOiIyMDIxIiwicmVmZXJlbmNlVHlwZSI6IjUiLCJyZWNvcmRTdGF0dXMiOiJhY3RpdmUiLCJlZGl0aW9uIjoiRWxldmVudGggRWRpdGlvbiIsInNlY29uZGFyeUF1dGhvcnMiOlsiRmVsZG1hbiwgTWFyayJdLCJzZWNvbmRhcnlUaXRsZSI6IlNsZWlzZW5nZXIgYW5kIEZvcmR0cmFuJ3MgR2FzdHJvaW50ZXN0aW5hbCBhbmQgTGl2ZXIgRGlzZWFzZSIsImF1dGhvcnMiOlsiTGVid29obCwgQmVuamFtaW4iLCJHcmVlbiwgUGV0ZXIgSC5SLiJdLCJyc3htbCI6IjxyZWNvcmQ%2BPHJlZi10eXBlPjU8L3JlZi10eXBlPjxjb250cmlidXRvcnM%2BPGF1dGhvcnM%2BPGF1dGhvcj5MZWJ3b2hsLCBCZW5qYW1pbjwvYXV0aG9yPjxhdXRob3I%2BR3JlZW4sIFBldGVyIEguUi48L2F1dGhvcj48L2F1dGhvcnM%2BPHNlY29uZGFyeS1hdXRob3JzPjxhdXRob3I%2BRmVsZG1hbiwgTWFyazwvYXV0aG9yPjwvc2Vjb25kYXJ5LWF1dGhvcnM%2BPC9jb250cmlidXRvcnM%2BPHRpdGxlcz48dGl0bGU%2BQ2VsaWFjIERpc2Vhc2U8L3RpdGxlPjxzZWNvbmRhcnktdGl0bGU%2BU2xlaXNlbmdlciBhbmQgRm9yZHRyYW4ncyBHYXN0cm9pbnRlc3RpbmFsIGFuZCBMaXZlciBEaXNlYXNlPC9zZWNvbmRhcnktdGl0bGU%2BPHNob3J0LXRpdGxlPkNlbGlhYyBEaXNlYXNlPC9zaG9ydC10aXRsZT48L3RpdGxlcz48ZGF0ZXM%2BPHllYXI%2BMjAyMTwveWVhcj48L2RhdGVzPjxwYWdlcz4xNzM2LTE3NTVlNjwvcGFnZXM%2BPGVkaXRpb24%2BRWxldmVudGggRWRpdGlvbjwvZWRpdGlvbj48c2VjdGlvbj4xMDc8L3NlY3Rpb24%2BPHJlYy1ndWlkPmY0N2Q0YWUxLTNmYmItNDk2MC05OGQ5LTAxMTEwNTk3YTNhNTwvcmVjLWd1aWQ%2BPHJlYy11c24%

TREATMENT

A strict gluten-free diet remains the only effective and
recommended therapy for celiac disease. Maintaining a
strict GFD and avoiding inadvertent exposure are
challenging and leave a therapeutic window open to
novel therapies. There are several drugs under
investigation that target different steps in the CD
pathogenesis including gluten degradation, intestinal
permeability, immunomodulation and gluten tolerance
induction.10.11 Notably, ZED-1227, an oral
transglutaminase 2 inhibitor, has shown reduction in
mucosal injury and is expected to progress in clinical
evaluation.! Novel agents in various stages of
investigation may eventually change the landscape of CD
treatment.'2 Presently, a strict GFD is the only therapy
approved for routine CD management. Medications for
the management of refractory celiac disease will be
discussed later in this review.

Collagenous sprue

Collagenous sprue is characterized by the presence of
malabsorptive symptoms and a subepithelial collagen
band (Figure 2).'3.'4 Weinstein et al'3 first introduced the
term collagenous sprue to describe a patient with
steatorrhea, malabsorption, villous atrophy, subepithelial
collagen and non-responsiveness to a gluten free diet. He
hypothesized that some cases of refractory celiac disease
may be collagenous sprue.

PREVALENCE AND EPIDEMIOLOGY

CS is a rare disorder with an unknown prevalence. There
are studies describing cohorts from 1 to 35 patients with
collagenous sprue spanning decades.!3:16-19 The youngest
patient with CS was a 3-month-old infant in Japan!”
successfully treated with steroids and immunomodulator
therapy. CS predominantly affects older adults (60-70s
years) with female predominance (approximately 2 to 1
female:male ratio).’31619-21  Rubio-Tapia et al?°
described 30 patients with CS undergoing GFD and
steroid treatment, 29 of which were White and 1 was
Black. This race disparity may represent underdiagnosis
in other patient populations rather than true race-disease
association.

PATHOGENESIS

The mechanism of CS remains unknown. CS may be its
own distinct pathological entity or lie within the celiac
disease spectrum. The inconsistent presence of celiac

serologies and variable HLA-DQ2/DQ8 association
suggests that collagenous sprue may be a distinct entity
outside of the celiac disease spectrum.22 Additionally, CS-
like histology can be seen with exposure to medications
such as olmesartan23, nonsteroidal anti-inflammatory
drugs, proton pump inhibitors and statins which favors a
non-gluten mediated mechanism.22 Finally, some patients
with CS may not respond to GFD and require
immunosuppression or  withdrawal of offending
medications2223 which differs from the treatment of
uncomplicated CD.13,18,20,24

Evidence that CS may lie within the CD spectrum includes
shared HLA DQ2/DQ8 genotypes and diagnosis of CD
in several patients with CS (Table 1). Additionally, some
patients with CS can respond to GFD which suggests a
gluten sensitivity mechanism.13:1920 CS and CD share
similar histologic features, including villous atrophy and
intraepithelial lymphocytosis.'425 Notably, subepithelial
collagenous thickening can be present in certain cases of
CD.13.26

Although the mechanism of CS is not fully understood, it
likely involves immune-mediated injury triggered by
immune dysregulation or environmental factors. CS
coexists with other autoimmune disorders, which points to
a possible link between immune dysregulation and CS.
Rubio et al20 reported 70% of patients with CS had
immune-mediated disorders such as CD (most common),
microscopic colitis, autoimmune thyroiditis, and hepatitis.
Similarly, Vakiani et al'3 reported 63% of patients with
CS had autoimmune or immune disorders. Notably,
authors suggested that the degree of collagen deposition
may be the result of the extent of immune dysregulation,
as patients with severe fibrosis had more autoimmune
conditions. An increase in IgG4-positive plasma cells
found in a subset of patients with CS adds to the theory
that autoimmune disease plays a role in the pathogenesis
of CS.16

There may be a shared mechanism between CS and other
collagenous gastrointestinal diseases such as collagenous
gastritis and collagenous colitis given similar histologic
appearance and associated medication triggers. 2223 A
similar association between CD, especially refractory CD,
with other collagenous disorders such as microscopic
colitis is well established.?”

Table 1. Prevalence of celiac disease in patients with collagenous sprue.

Patients Patients with CD Percent of CS patients
with CS (serology or biopsy) with CD

Rubio-Tapia et al2° 30 11 37%

Lan et al? 21 5 24%

Vakiani et al'3 19 17 89%

van Gils et al'8 4 0 0%

Maguire et al?s 12 4 33%

CD = celiac disease, CS = collagenous sprue.

The mucosal injury in CS may be due to chronic mucosal
inflammation mediated by IELs, lamina propria
lymphocytes, plasma cells, or eosinophils.’? The
subepithelial collagen band may be the result of
increased subepithelial collagen synthesis, decreased

collagen breakdown via suppression of matrix
metalloproteinases, and eosinophil-associated
fibrosis.’322 Ultimately, the chronic mucosal injury leads to
villous atrophy, a thick subepithelial collagen band, and
a disrupted intestinal barrier.
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A Clinical Review of Collagenous Sprue, Refractory Celiac Disease, Ulcerative Jejunitis, and Enteropathy-Associated T-cell
Lymphoma

PRESENTATION AND DIAGNOSIS

There are no formal guidelines for the diagnosis of CS.
The final diagnosis can be made taking into account the
clinical presentation and histology while excluding other
etiologies.28 The clinical presentation most commonly
associated with CS includes chronic diarrhea, weight loss,
malnutrition, and abdominal pain, which may be
refractory to GFD.20 The definitive diagnosis of CS

Figure 2. Histological features of collagenous sprue. Collagenous duodenitis with du

requires small bowel biopsies. The hallmark histologic
feature is a thick subepithelial collagen band (greater
than 10 pum), while other features such as villous atrophy
and |ELs may be present.20.22.29 Additional evaluation to
exclude other causes of enteropathy, such as medications
and autoimmune enteropathy, should be pursued.28

A

odenal villous blunting (A, 4x and B,

b 3 - '

20x), chronic active duodenitis, intraepithelial lymphocytosis and subepithelial collagen band (trichrome stain, inset B,
40x).30 This image was previously presented at the American College of Gastroenterology Annual Meeting, Philadelphia,

PA.
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Figure 3. Duodenal blopS);".fro"m the
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same patient as Figure 2 defnonstrqting histologic resolution of collagenous sprue

following strict gluten-free diet. (A) 10x H&E stain: Low-power view showing largely maintained villi to crypt ratio, with
no obvious villous blunting and shortening. (B) 20X H&E stain: Villi with minimal intra-epithelial lymphocytosis. (C) 40x
H&E stain: High-power view of unremarkable duodenal villi, consistent with treatment response. H&E = hematoxylin and

eosin stain.

TREATMENT

CS was initially thought to have a poor prognosis due to
progressive malabsorption, severe clinical presentation,
hospitalization, frequent total parenteral nutrition
requirements,'? and lack of effective treatments at the
time; however, more studies have shown favorable
outcomes.’331 GFD may prove effective in CS
management, especially in patients with concomitant CD
(Figure 3). Nevertheless, when compared to CD, the
response to GFD in CS is low and ranges from O to 21%
across several studies.’317.182022 |n those who do not
respond to GFD, corticosteroid therapy should be
initiated. In a study of 30 patients with CS, 87% received
corticosteroids, and 80% achieved a clinical response.20
Budesonide was the most commonly used corticosteroid,
likely due to its favorable safety profile. Notably,

budesonide is used as first-line management in refractory
celiac disease and collagenous colitis. In steroid-
refractory cases, immunomodulators such as azathioprine,
6-mercaptopurine’ and thioguanine’® have proven
helpful to various degrees. Inmunomodulators may be
used alongside corticosteroids. Medication withdrawal in
cases of suspected drug-induced CS should be
considered. Possible culprit medications include
olmesartan, non-steroidal anti-inflammatory  drugs,
proton pump inhibitors, and statins.22.23

Nonresponsive celiac disease

Nonresponsive celiac disease (NRCD) is defined as the
persistence or recurrence of symptoms, signs, and
laboratory changes characteristic of celiac disease
despite 6 to 12 months of gluten-free diet.?32 The
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estimated prevalence of NRCD in patients with CD is
22%.33 The most common cause is inadvertent gluten
ingestion which occurs in 33-50% of cases of NRCD.33-35

The 2019 European Society for the Study of Coeliac
Disease (ESsCD) guideline discourages the term NRCD as
most of the patients in this category are considered GFD
slow-responders or may have an alternative diagnosis
for their symptoms.3¢ Nonetheless, the ESsCD guideline
regarding management of GFD slow-responders is
similar to the American College of Gastroenterology
guidelines. The evaluation of NRCD should start with
confirmation of celiac disease by reviewing serologies
and histology. After the diagnosis is confirmed,
inadvertent gluten exposure should be evaluated with
celiac serologies and consultation with an expert
dietitian.?3¢37 An objective assessment of inadvertent
gluten exposure in NRCD with urine or stool gluten
immunogenic peptides (GIP) is recommended.37:38

If gluten exposure is excluded and symptoms persist,
repeat duodenal biopsies should be obtained to assess
for ongoing villous atrophy.?3637 If villous atrophy is
identified then consider CD with slow mucosal healing
beyond the generally accepted 6-12 month GFD
treatment time frame.323639 Additionally, non-CD
etiologies of villous atrophy such as autoimmune
enteropathy, small intestinal bacterial overgrowth,
tropical sprue, collagenous sprue, eosinophilic enteritis,
common variable immunodeficiency, drug-induced
enteropathy and Crohn's disease should be ruled out.?32

If there is no villous atrophy on repeat duodenal biopsies
despite persistent symptoms then other disorders that
may coexist or mimic CD such as irritable bowel
syndrome, lactose intolerance, fructose intolerance,
microscopic colitis and pancreatic insufficiency should be
considered. Colon biopsies should be considered in
patients without villous atrophy and persistent diarrhea
to rule out microscopic colitis and inflammatory bowel
disease. 23638 Finally, if other causes of villous atrophy
have been excluded then an evaluation for refractory
celiac disease should be performed.?3238

Refractory Celiac Disease

Refractory celiac disease (RCD) refers to persistent
symptoms and villous atrophy in patients with confirmed
CD despite GFD for 12 months or longer, after excluding
other possible causes of NRCD. There are 2 subtypes of
RCD based on immunophenotypic and molecular
characteristics of IELs. RCD type | (RCD 1) is characterized
by normal polyclonal IELs while RCD type Il (RCD II) has
a clonal population of aberrant |ELs.%:38

RCD is rare with a prevalence of approximately 1% in
patients with CD38 and up to 23% in patients with
NRCD.3? The reported prevalence of RCD is decreasing
in newer studies3> which may be due to improved
differentiation from conditions that mimic RCD, improved
gluten detection, and reduced referral center bias.

Refractory Celiac Disease Type |
RCD | is the more common and less aggressive RCD
subtype. It accounts for approximately 75% of all RCD

cases and it typically affects older individuals with a
higher prevalence in females.#0 RCD | has a more
favorable prognosis with a 5-year survival of 80% to
90%.3%

PATHOGENESIS AND DIAGNOSIS

RCD | is defined by polyclonal IELs that are
phenotypically normal (expressing surface CD3 and
surface CD8 markers). The pathogenesis of RCD | is
incompletely understood. A possible mechanism consists
of enhanced immune response to trace amounts of gluten
in genetically predisposed individuals such as those with
HLA DQ2.5 homozygosity.“0 Another possible mechanism
involves IL-15 overexpression independent of gluten
exposure. IL-15 leads to activation of dysregulated IELs
with  improved survival and independence from
regulatory T cells which contributes to chronic mucosal
damage.

Another trigger for IL-15 upregulation includes type 1
interferons which can be seen in the antiviral response.4°
Additionally, IL-15 overexpression may represent an
autoimmune process supported by the increased
autoimmune disease burden and positive response to
immunosuppressive therapy observed in patients with
RCD 1.32

Diagnosis of RCD | involves the use of
immunohistochemistry, flow cytometry and polymerase
chain reaction (PCR)-based T-cell receptor molecular
studies to look for polyclonal, phenotypically normal IELs
characteristic of RCD . [ELs in RCD | have a normal surface
marker profile which includes CD3+, CD8+, T-cell
receptor (TCR). Additionally, PCR testing shows diversity
of T-cell receptor gamma (y) and beta (B) proteins which
indicates  polyclonal |ELs and excludes clonal
dominance.38

TREATMENT

Treatment goals include symptom improvement, mucosal
healing, improvement in nutritional status and prevention
of progression to RCD Il or EATL. The foundation of care
remains strict GFD with regular follow up with a
multidisciplinary team to monitor nutritional status. First-
line therapy consists of corticosteroids. Open-capsule
budesonide (OCB) is the preferred choice due to low
systemic absorption and improved delivery to the small
bowel.38 OCB should be given for at least 3 months.36

In a retrospective cohort study of 43 patients with RCD |
and 13 patients with RCD I, Mukewar et al4! showed that
OCB achieved complete and partial clinical improvement
in 92% of patients and histologic improvement in 89% of
patients despite prior treatment failure with regular
budesonide, systemic corticosteroids and azathioprine in
51% of the cohort. OCB was well tolerated with only
three patients experiencing adverse effects (edemaq,
fatigue and nausea). Nearly half of the patients were
successfully tapered off OCB while the rest stayed at
lower doses. The median treatment duration was 15
months. OCB was dosed 3 mg three times daily with each
dose swallowed in such a way as to target the upper
small bowel (open-capsule, crushed in applesauce), mid
small bowel (open-capsule in applesauce) and distal
small bowel (intact capsule).4!
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If OCB is unavailable or if patients have severe or
rapidly progressive symptoms then prednisone 40 - 60
mg daily with gradual taper can be used. Second-line
therapy consists of thiopurines. Azathioprine (2-2.5
mg/kg/day) is the preferred thiopurine and can be used
for patients with partial response to corticosteroids,
relapse during steroid taper, or for those who have
become steroid dependent.38

Duodenal biopsy should be performed to assess response
to azathioprine after 3 months of therapy. Lack of
response should prompt optimization of thiopurine dose
and reevaluation of alternative diagnosis to RCD. Annual
endoscopy with biopsy should be performed to evaluate
for transformation to RCD 11.36.38

Refractory Celiac Disease Type Il

RCD Il is an extremely rare and severe form of refractory
celiac disease. RCD Il has a worse prognosis than RCD |
with a 5-year survival of 44-58%3¢ driven by the high
risk of progression to EATL. Al-Toma et al42 found that 26
of 50 patients (52%) developed secondary EATL within
4-6 years. Clinical presentation of patients with RCD
includes malabsorptive symptoms and laboratory
abnormalities such as diarrhea, weight loss, abdominal
pain, fatigue, hypoalbuminemia, anemia that are
generally worse in patients with RCD 11.43 The median age
at diagnosis is slightly older in RCD Il (52-57 years)
compared to RCD | (48-54 years).#344 RCD patients are
predominantly females with less pronounced female
representation in RCD [1.43-45

PATHOGENESIS AND DIAGNOSIS

The key feature of RCD Il is the clonal expansion of
aberrant |ELs. Aberrant |IELs may originate from immune
lymphoid cell (ILC)-like precursors whose differentiation
stopped at the pre-natural killer (NK) cell or pre-T cell
stages46 rather than mature T cells who have lost their
typical markers.#° The arrested development of aberrant
IELs increases their susceptibility to clonal expansion and
mutations which is enhanced by the IL-15 rich environment
of CD.# One such mutation involves the Janus kinase
(JAK)1 /signal transducer and activator of transcription
(STAT) 3 signaling pathway that leads to increased
proliferation, decreased apoptosis and reduced
response to regulatory T cells in response to several
cytokines including IL-15.3248.49

Aberrant IELs have an abnormal immunophenotype that
lacks surface CD3, CD8 and has cytoplasmic CD3.40 Flow
cytometry can distinguish surface from cytosolic CD3 and
should be used over IHC if available due to its greater
sensitivity and specificity.3” The aberrant IEL threshold for
RCD Il diagnosis is > 50% of the total IEL population by
IHC or = 20% by flow cytometry.3740 |[HC or flow
cytometry should be followed by TCR clonal analysis to
enhance diagnostic accuracy. IEL clonality alone should
not be used to establish the diagnosis of RCD Il as clones
can occur in uncomplicated CD and RCD Il. The diagnosis
of RCD Il should be made by taking into consideration the
clinical presentation, histology, IEL immunophenotype and
clonality.38

Singh et al4 used multi-omic single-cell analysis in
patients with RCD to show the presence of several
lymphoma driver somatic mutations, especially in RCD I,
and proposed a new model to classify celiac disease on
a continuum based on accumulation of mutated IELs. Using
this continuum model, no mutated IELs corresponds to CD
in remission and a markedly expanded mutation-rich
clonal population corresponds to RCD I1.47

TREATMENT

The evidence that guides RCD Il treatment is limited.
Presently, there is no therapy that decreases aberrant
IELs and prevents RCD Il to EATL progression. After initial
RCD Il diagnosis, UJ and EATL should be excluded as
these conditions can alter management. Imaging with
capsule  endoscopy and  adjunctive  computed
tomography (CT) or magnetic resonance (MR)
enterography can be used to evaluate for UJ and EATL.38

The treatment goals and initial treatment of RCD Il mirrors
that of RCD | as described in the RCD | section above.
Treatment should start with strict GFD, nutritional support

and OCB.

Despite initial improvement in symptoms and histology
while on OCB, patients may become refractory to
corticosteroids or develop EATL32 If a patient is not
improving while on corticosteroids, clinicians should
consider evaluation at a center with RCD experience or
enrollment in clinical trials. Additionally, patients should
have regular follow up with a multidisciplinary team that
includes gastroenterologists and dietitians.38

For patients with life-threatening disease and who have
had partial or no response to corticosteroids, limited
therapies exist. These may include purine analogs such as
cladribine, small bowel mesalamine release, biologics,
autologous stem cell transplantation, anti IL-15
monoclonal antibodies and tofacitinib.38,50

AMG 714, an anti-IL-15 monoclonal antibody, improved
symptoms and stabilized TCR clonality in patients without
reduction in aberrant [ELs.5? Cladribine, a cytotoxic
purine nucleoside analog, targets abnormal lymphoid
cells with high or low proliferative activity. Cladribine
showed clinical response in 81% of patients and aberrant
IEL reduction in 41% of patients with an improved 5-year
survival in the responders (83%) compared to the non-
responders (22%). Progression to EATL was observed in
16% of patients.52 ASCT showed clinical and histologic
improvement in 13 patients who failed cladribine with a
4-year survival of 66% in the post-transplant group.
There was no decrease in aberrant IELs which suggests
this metric may not be a reliable marker of treatment
response or prognosis.53 Tofacitinib, a JAK1 /3 inhibitor,
was used to treat 6 patients with RCD Il. While treatment
did not lead to reduction in aberrant IELs, there was rapid
symptom response and histologic improvement which may
be due to aberrant IEL function suppression. There was no
progression to EATL during the extended follow up of just
over 2 years.50 There is a need for additional studies to
develop standardized treatments that achieve clinical
response, reduce aberrant IELs and decrease progression
to EATL.
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A Clinical Review of Collagenous Sprue, Refractory Celiac Disease, Ulcerative Jejunitis, and Enteropathy-Associated T-cell
Lymphoma

Ulcerative Jejunitis in Refractory Celiac

Disease

INTRODUCTION

Ulcerative jejunitis is a rare and serious complication of
CD, most commonly found in RCD Il. Although most
reported cases of UJ are associated with RCD Il, UJ is still
exceedingly rare. In a study of 713 patients with CD, only
5 patients developed UJ.54 Risk factors include older age
at diagnosis, noncompliance to a strict GFD, persistent
villous atrophy and severe malabsorption.

PATHOPHYSIOLOGY

UJ is characterized by chronic intestinal inflammation
despite adherence to a GFD. Aberrant IELs in RCD ||
release cytokines such as IL-15 and IFN-y leading to
chronic mucosal inflammation and villous atrophy.55:5¢ This
persistent breakdown of mucosa within the small intestine
can result in ulcer formation, most commonly in the
proximal jejunum. Other manifestations have been
reported such as transverse circumferential ulcerations,
stricture formation, and fissuring type ulcerations.57-5° The
accumulation of these clonal aberrant IELs may represent

an early step in lymphomagenesis, and UJ is considered
a precursor to EATL.5557

PRESENTATION AND DIAGNOSIS

Patients may present with nonspecific symptoms such as
abdominal pain, chronic diarrhea, weight-loss, and
malabsorption. They may also present with acute
symptoms such as gastrointestinal obstruction, bleeding,
perforation, and peritonitis. UJ should be suspected in
any patient with RCD Il who fails to improve following a
strict GFD and aggressive nutritional support as these
symptoms overlap with other gastrointestinal disorders
and can make the diagnosis challenging.>?

Due to the location of UJ, traditional endoscopy often
fails to detect the disease. Consequently, advanced
imaging techniques such as video capsule endoscopy
(VCE) and double-balloon endoscopy (DBE) are often
utilized. DBE allows for direct biopsy and is considered
the most effective tool for diagnosing UJ. VCE is a less
invasive method that can aid in visualizing the extent of
the disease as long as strictures have been ruled out
(Figure 4).57

Figure 4. Video capsule endoscopy findings in ulcerative jejunitis. (1) Duodenal fold scalloping, (2) elevated mucosal
lesion with broad villi, (3, 4) ulcerative jejunitis. Image and legend adapted from Sigman et al, 2014, BMC
Gastroenterology, 14:29. Distributed under CC BY 2.0. Image cropped; legend condensed.

PATHOLOGY

Considering that UJ is highly associated with RCD II, the
histology of ulcerations typically reveals villous atrophy,
crypt distortion, and infiltration of aberrant IELs, as seen
in RCD 11.58 These aberrant IELs lack typical surface CD3,
CD4, CD8, and TCR but retain cytoplasmic CD3 and
express surface CD103.¢0

TREATMENT

There are no standardized guidelines for the treatment
of UJ. Adherence to a strict GFD and nutritional support
are essential. In one case involving a 9-year-old girl, strict
adherence to GFD resulted in normalization of the jejunal
mucosa on follow-up endoscopy without the need for
immunosuppressive therapy.®’ In other cases, more
aggressive therapy may be necessary. In a case involving
an adult patient with RCD Il and UJ who did not respond
to systemic corticosteroids, surgical resection of the
affected jejunal segment followed by GFD and OCB
resulted in symptom resolution.é2 Targeted
immunosuppressive agents, such as JAK inhibitors, have
also been utilized in the treatment of UJ. A study
evaluating the use of Tofacitinib in patients with RCD I
showed two patients with UJ who had clinical and
histologic remission while on tofacitinib.50 These cases

highlight the need for an individualized treatment
approach for patients with UJ.

Enteropathy Associated T-cell Lymphoma
INTRODUCTION

EATL is a rare and aggressive intestinal T-cell non-
Hodgkin lymphoma. EATL is not a single disease but
rather two distinct disorders that differ cytologically,
genetically, and in their association with CD. Type | EATL
is most often diagnosed in patients with refractory or
untreated CD and can have either a monomorphic or
pleomorphic cytologic appearance. In contrast, type |l
EATL is commonly characterized by a monomorphic
appearance and can be seen in patients with and without
a history of CD. Type Il EATL has been renamed
monomorphic epitheliotropic intestinal T-cell lymphoma
(MEITL).63 Both types are characterized by abnormal T-
cells that infiltrate the intestinal epithelium primarily in the
small intestine.®4

EPIDEMIOLOGY AND RISK FACTORS

EATL is estimated to account for 1-2% of all non-Hodgkin
lymphoma cases globally. It has an annual incidence rate
of 0.5-1 per million, is more frequently seen in
populations with a higher incidence of CD, such as
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Western countries, and is more commonly seen in males
over the age of 60.93 The disease commonly localizes to
the jejunum and ileum. Risk factors for the development
of EATL include nonadherence to GFD, late diagnosis of
CD, and the HLA-DQ2 haplotype, especially those with
HLA-Dg2.5 homozygosity. Characteristic  genetic
alterations include gain of chromosome 9¢q31.3 and
deletion of 16q12.1.4265 Most reported cases are in
patients with a diagnosis of RCD Il. In one retrospective
study, 52% of patients with RCD Il developed EATL within
4 to 6 years.®

PATHOPHYSIOLOGY

EATL arises from the malignant transformation of
aberrant IELs in RCD Il. Aberrant IELs create a chronic
inflammatory environment within the intestinal mucosa in
which they acquire mutations that lead to unregulated
clonal expansion resulting in lymphomagenesis. Patients
with a higher population of aberrant IELs are more likely
to develop EATL. Key molecular drivers of this malignant
transformation include overexpression of IL-15 and
mutations in the JAK1/STAT3 pathway. Overexpression
of IL-15 promotes IEL survival and the cytotoxic activity
by impairing normal regulatory T cell function, while
mutations in the JAK1/STAT3 promote resistance to
apoptosis.®”

PRESENTATION AND DIAGNOSIS

Common presenting symptoms of EATL include abdominal
pain, diarrhea, fever, night sweats, and unintentional
weight loss. In nearly half of patients, the initial
presentation is an acute complication such as
gastrointestinal bleeding or bowel obstruction and EATL
is diagnosed only after surgery.t348 Laboratory
abnormalities that should raise suspicion for EATL in a
patient with RCD Il include hypoalbuminemia, anemia,
peripheral  eosinophilia, and elevated lactate
dehydrogenase.

The overlap between EATL and other inflammatory
bowel conditions can make the diagnosis challenging. MR
enteroclysis, CT scans and positron emission tomography
(PET) can be used; however, the sensitivity of CT scans
and PET scans has been limited in detecting early-stage
lymphoma making the diagnosis highly reliant on clinical
suspicion and other forms of comprehensive testing, such
as DBE and VCE, as these can detect lesions that are
typically found in the jejunum and ileum.5”

PATHOLOGY

Histopathologic, immunophenotypic, and molecular
techniques are essential for confirming the diagnosis of
EATL, although the features of EATL are highly variable.63
Commonly used methods include IHC, flow cytometry, and
TCR gene rearrangement studies. These methods reveal
the presence of aberrant IELs, a hallmark of the disease.
However, the sensitivity of IHC and TCR rearrangement
testing decreases in patients with mild elevations in
aberrant [ELs.? In such cases, flow cytometry should be
used. Histologically, small intestinal biopsies in EATL
typically reveal pleomorphic lymphoid cells with
increased mitotic activity. These tumor cells exhibit a
characteristic immunophenotype: CD3+, CD4—, CD5—,
CDb7+, CD8—, CD56—, CD103+, CD30+, and variably

TCRB+. They also display a cytotoxic profile with
expression of perforin, granzyme B, and TIA-T,
supporting their origin from intraepithelial T lymphocytes.
Surrounding mucosal findings often reflect the underlying
CD, with villous atrophy, crypt hyperplasia, and an
increase in |ELs.%8

PROGNOSIS AND TREATMENT

At diagnosis, most patients have either stage lll or IV
disease.®3 EATL carries a dismal prognosis with a survival
of 7.5 months. Roughly 40% of patients treated with
chemotherapy achieve complete remission. There is no
current standardized treatment for EATL. Surgery is often
utilized for local debulking and resecting masses that are
at high risk of developing bleeding, obstruction, or
perforation. Chemotherapy with CHOP
(cyclophosphamide,  doxorubicin,  vincristine, and
prednisone) is most often used. However, it cannot be
administered in over 50% of cases secondary to low
performance status and advanced age at time of
diagnosis.63.68

Some studies have examined the use of combining
brentuximab vedotin with cyclophosphamide,
doxorubicin, and prednisone (CHP). In one study,
brentuximab vedotin plus CHP was compared to CHOP
in patients with CD30+ peripheral T-cell lymphomas,
including a small number of patients with EATL. This study
demonstrated superior progression-free survival and
overall survival in the brentuximab vedotin plus CHP
group.’?® In a subsequent study, this same regimen
followed by high-dose therapy and autologous stem cell
transplantation (HDT-ASCT) was studied in newly
diagnosed EATL patients and resulted in a 2-year
progression-free survival of 63% and an overall survival

of 68%.7!

Other novel therapies and radiotherapy have also been
studied. A monoclonal antibody targeting CD52 on T-
lymphocytes, alemtuzumab, has shown varying results
when combined with chemotherapy in EATL. Some case
reports demonstrated complete responses while other
studies have reported relapse or progression. Cladribine
has demonstrated clinical and histologic responses in
patients with RCD I, potentially reducing progression to
EATL. However, its effectiveness in overt EATL remains
unclear. Radiotherapy has been used as an adjunct to
chemotherapy. Other agents that have been studied
include histone deacetylase inhibitors such as romidepsin
and belinostat, and experimental therapies targeting IL-
15, which  contributes to IEL  survival and
lymphomagenesis.*3.68

Conclusion

Celiac disease is a complex, immune-mediated
enteropathy of varying severity. It is associated with
additional forms of small bowel injury apart from villous
atrophy such as collagenous sprue and ulcerative jejunitis.
In rare cases, it can progress to an immune-dysregulated
refractory form that leads to injury independent of
gluten. This includes refractory celiac disease type |I
which carries a poor prognosis due to its risk of
progression to enteropathy-associated T-cell lymphoma.
While a strict gluten free diet is fundamental in the
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management of celiac disease, therapeutic options are
limited for patients who develop refractory disease or
progress to EATL. Future studies are needed to shed more
light on the molecular and genetic mechanisms of RCD
and EATL with the objective of finding those at highest
risk. Additional research is needed to develop
standardized therapies for the management of these
patients.

© 2025 European Society of Medicine

Conflicts of Interest Statement
The authors report no conflicts of interest pertaining to
this work.

Funding Statement

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.



Reference list

1.

10.

11.

12.

13.

14.

15.

Freeman HJ. The Neolithic revolution and subsequent
emergence of the celiac affection. Int J Celiac Dis.
2013;1(1):19-22.

Dowd B, Walker-Smith J. Samuel Gee, Aretaeus, and
the coeliac affection. Br Med J. Apr 6
1974;2(5909):45-7. doi:10.1136 /bmj.2.5909.45
van Berge-Henegouwen GP, Mulder CJ. Pioneer in the
gluten free diet: Willem-Karel Dicke 1905-1962,
over 50 vyears of gluten free diet. Gut
1993;34(11):1473-1475.
doi:10.1136/gut.34.11.1473

Iversen R, Sollid LM. The Immunobiology and
Pathogenesis of Celiac Disease. Annu Rev Pathol. Jan
24 2023;18:47-70. doi:10.1146/annurev-
pathmechdis-031521-032634

Lebwohl B, Rubio-Tapia A. Epidemiology,
Presentation, and Diagnosis of Celiac Disease.
Gastroenterology. 2021-01-01 2021;160(1):63-75.
doi:10.1053 /j.gastro.2020.06.098

Singh P, Arora A, Strand TA, et al. Global Prevalence
of Celiac Disease: Systematic Review and Meta-
analysis. Clin Gastroenterol Hepatol. Jun 2018;16(6):
823-836.e2. doi:10.1016/j.cgh.2017.06.037
Lebwohl B, Green PHR. Celiac Disease. In: Feldman M,
ed. Sleisenger and Fordtran's Gastrointestinal and Liver
Disease.  Eleventh  Edition ed. 2021:1736-
1755e6:chap 107.

Fasano A, Catassi C. Celiac Disease. New England
Journal of Medicine. 2012;367(25):2419-2426.
doi:10.1056 /NEJMcp 1113994

Rubio-Tapia A, Hill ID, Semrad C, et al. American
College of Gastroenterology Guidelines Update:
Diagnosis and Management of Celiac Disease. Am J
Gastroenterol. Jan 1 2023;118(1):59-76.
doi:10.14309/ajg.0000000000002075

Massironi S, Franchina M, Elvevi A, Barisani D. Beyond
the gluten-free diet: Innovations in celiac disease
therapeutics. World J Gastroenterol. Oct 14
2024;30(38):4194-4210.

doi:10.3748 /wjg.v30.i38.4194

D'Heedene M, Vanuytsel T, Wauters L. Celiac disease:
Hope for new treatments beyond a gluten-free diet.
Clin Nutr. Jun 2024;43(6):1240-1249.
doi:10.1016/j.clnu.2024.04.014

Celiac Disease Foundation. Future therapies for celiac
disease. Accessed August 31st, 2025.
https: / /celiac.org /about-celiac-disease /future-
therapies-for-celiac-disease/

Vakiani E, Arguelles-Grande C, Mansukhani MM, et
al. Collagenous sprue is not always associated with
dismal outcomes: a clinicopathological study of 19
patients. Mod Pathol. Jan 2010;23(1):12-26.
doi:10.1038/modpathol.2009.151

Brown |, Bettington M, Rosty C. The role of
histopathology in the diagnosis and management of
coeliac disease and other malabsorptive conditions.
Histopathology. Jan 2021;78(1):88-105.
doi:10.1111 /his.14262

Weinstein WM, Saunders DR, Tytgat GN, Rubin CE.
Collagenous  sprue--an unrecognized type of
malabsorption. N Engl J Med. Dec 10

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

1970;283(24):1297-301.
doi:10.1056/nejm197012102832401
Schoolmeester JK, Jenkins SM, Murray JA, Wu TT,
Chandan VS. Increased immunoglobulin G4-positive
plasma cells in collagenous sprue. Hum Pathol. Aug
2013;44(8):1624-9.
doi:10.1016/j.humpath.2013.01.013

Jimbo K, Aoyagi Y, Tanaka M, et al. Collagenous
sprue  in a 3-month-old infant. Pediatr Int.
2015;57(1):e18-22. doi:10.1111 /ped.12506

van Gils T, van de Donk T, Bouma G, van Delft F,
Neefjes-Borst EA, Mulder CJ. The first cases of

collagenous  sprue  successfully treated  with
thioguanine. BMJ Open Gastroenterol.
2016;3(1):e000099.  doi:10.1136/bmjgast-2016-
000099

Lan N, Shen B, Yuan L, Liu X. Comparison of clinical

features, treatment, and outcomes of collagenous
sprue, celiac disease, and collagenous colitis. J
Gastroenterol Hepatol. Jan 2017;32(1):120-127.
doi:10.1111 /jgh.13592

Rubio—Tapia A, Talley NJ, Gurudu SR, Wu TT, Murray
JA. Gluten-Free Diet and Steroid Treatment Are
Effective Therapy for Most Patients With Collagenous
Sprue. Clinical Gastroenterology and Hepatology.
2010-04-01 2010;8(4):344-349.e3.
doi:10.1016/j.cgh.2009.12.023

Jain A, Sebastian K, Quigley B. Collagenous sprue, an
enigma in the spectrum of celiac disease. Clin
Gastroenterol Hepatol. Jan 2014;12(1):e2-3; quiz e4-
6. doi:10.1016/j.cgh.2013.05.031

Kung VL, Livu TC, Ma C. Collagenous Enteritis is Unlikely
a Form of Aggressive Celiac Disease Despite Sharing
HLA-DQ2/DQ8 Genotypes. Am J Surg Pathol. Apr
2018;42(4):545-552.

doi:10.1097 /pas.0000000000001022

Rubio-Tapia A, Herman ML, Ludvigsson JF, et al.
Severe spruelike enteropathy associated with
olmesartan. Mayo Clin Proc. Aug 2012;87(8):732-8.
doi:10.1016/j.mayocp.2012.06.003

Soendergaard C, Riis LB, Nielsen OH. Collagenous
sprue: a coeliac disease look-alike with different
treatment strategy. BMJ Case Rep. Mar 28
2014;2014doi:10.1136/bcr-2014-203721

Maguire AA, Greenson JK, Lauwers GY, et al
Collagenous sprue: a clinicopathologic study of 12
cases. Am J Surg Pathol. Oct 2009;33(10):1440-9.
doi:10.1097 /PAS.0b013e3181ae2545

Zhao X, Johnson RL. Collagenous sprue: a rare, severe
small-bowel malabsorptive disorder. Arch Pathol Lab
Med. Jun 2011;135(6):803-9. doi:10.5858/2010-
0028-rs.1

Gonzdlez-Castro AM, Ferndndez-Bafares F, Zabana
Y, et al. Microscopic Colitis and Celiac Disease:
Sharing More than a Diagnostic Overlap. Nutrients. Jul
11 2024;16(14)doi:10.3390/nu16142233

Leonard MM, Lebwohl B, Rubio-Tapia A, Biagi F. AGA
Clinical Practice Update on the Evaluation and
Management of Seronegative Enteropathies: Expert
Review. Gastroenterology. Jan 2021;160(1):437-
444, doi:10.1053 /j.gastro.2020.08.061

© 2025 European Society of Medicine 10


https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://celiac.org/about-celiac-disease/future-therapies-for-celiac-disease/
https://celiac.org/about-celiac-disease/future-therapies-for-celiac-disease/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

42.

Smyrk TC. Practical Approach to the Flattened
Duodenal  Biopsy. Surg Pathol Clin. Dec
2017;10(4):823-839.
doi:10.1016/j.path.2017.07.004

Dickson H, Moreno C, Niland B. Isolated Collagenous
Sprue in an Elderly Female With a New Diagnosis of
Celiac Disease. ACG 2024 Annual Scientific Meeting
Abstracts. Philadelphia, PA: American College of
Gastroenterology; 2024.

Nielsen OH, Riis LB, Danese S, Bojesen RD,
Soendergaard C. Proximal collagenous
gastroenteritides: clinical management. A systematic
review. Ann  Med. Aug 2014;46(5):311-7.
doi:10.3109/07853890.2014.899102

Malamut G, Soderquist CR, Bhagat G, Cerf-Bensussan
N. Advances in Nonresponsive and Refractory Celiac
Disease. Gastroenferology. Jun 2024;167(1):132-
147. doi:10.1053 /j.gastro.2024.02.048

Aggarwal N, Bhatia U, Dwarakanathan V, et al.
Prevalence and etiologies of non-responsive celiac
disease: A systematic review and meta-analysis. J
Gastroenterol Hepatol. Jan 2025;40(1):101-107.
doi:10.1111 /jgh.16808

Rishi AR, Rubio-Tapia A, Murray JA. Refractory celiac
disease. Expert Rev  Gastroenterol  Hepatol.
2016;10(4):537-46.
doi:10.1586/17474124.2016.1124759

Verdelho Machado M. Refractory Celiac Disease:
What the Gastroenterologist Should Know. Int J Mol
Sci. Sep 26 2024;25(19)
doi:10.3390/ijms251910383

Al-Toma A, Volta U, Auricchio R, et al. European
Society for the Study of Coeliac Disease (ESsCD)
guideline for coeliac disease and other gluten-related
disorders. United European Gastroenterol J. Jun
2019;7(5):583-613.
doi:10.1177/2050640619844125

Elli L, Leffler D, Cellier C, et al. Guidelines for best
practices in monitoring established coeliac disease in
adult patients. Nat Rev Gastroenterol Hepatol. Mar
2024;21(3):198-215.  doi:10.1038/541575-023-
00872-2

Green PHR, Paski S, Ko CW, Rubio-Tapia A. AGA

Clinical Practice Update on Management of
Refractory  Celiac  Disease:  Expert Review.
Gastroenterology. Nov  2022;163(5):1461-1469.

doi:10.1053 /j.gastro.2022.07.086

Penny HA, Baggus EMR, Rej A, Snowden JA, Sanders
DS. Non-Responsive Coeliac Disease: A
Comprehensive Review from the NHS England
National Centre for Refractory Coeliac Disease.
Nutrients. Jan 14 2020;12(1)
doi:10.3390/nu12010216

Soderquist CR, Bhagat G. Cellular and molecular
bases of refractory celiac disease. Int Rev Cell Mol
Biol. 2021;358:207-240.
doi:10.1016/bs.ircmb.2020.12.001

. Mukewar SS, Sharma A, Rubio-Tapia A, Wu TT, Jabri

B, Murray JA. Open-Capsule Budesonide for
Refractory Celiac Disease. Am J Gastroenterol. Jun
2017;112(6):959-967. doi:10.1038/ajg.2017.71

Al-Toma A, Verbeek WH, Hadithi M, von Blomberg
BM, Mulder CJ. Survival in refractory coeliac disease
and  enteropathy-associated  T-cell lymphoma:

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

retrospective evaluation of single-centre experience.
Gut. Oct 2007;56(10):1373-8.
doi:10.1136/gut.2006.114512

Elli L, Soru P, Roncoroni L, et al. Clinical features of
type 1 and 2 refractory celiac disease: Results from a
large cohort over a decade. Dig Liver Dis. Feb
2023;55(2):235-242.
doi:10.1016/j.d1d.2022.08.022

Malamut G, Afchain P, Verkarre V, et al. Presentation
and long-term follow-up of refractory celiac disease:
comparison of type | with type Il. Gastroenterology.
Jan 2009;136(1):81-90.

doi:10.1053 /j.gastro.2008.09.069

Rubio-Tapia A, Kelly DG, Lahr BD, Dogan A, Wu TT,
Murray JA. Clinical staging and survival in refractory
celiac disease: a single center experience.
Gastroenterology. Jan 2009;136(1):99-107; quiz
352-3. doi:10.1053 /j.gastro.2008.10.013

Schmitz F, Tjon JML, Lai Y, et al. Identification of a
potential physiological precursor of aberrant cells in
refractory coeliac disease type Il. Gut. 2013-04-01
2013;62(4):509-519. doi:10.1136/gutijnl-201 2-
302265

Singh M, Louie RHY, Samir J, et al. Expanded T cell
clones with lymphoma driver somatic mutations
accumulate in refractory celiac disease. Sci Transl

Med. May 14  2025;17(798):eadp6812.
doi:10.1126/scitransimed.adp6812
Soderquist CR, Lewis SK, Gru AA, et al

Immunophenotypic Spectrum and Genomic Landscape
of Refractory Celiac Disease Type Il. Am J Surg
Pathol. Jul 1 2021;45(7):905-916.

doi:10.1097 /pas.0000000000001658

Cording S, Lhermitte L, Malamut G, et al. Oncogenetic
landscape of lymphomagenesis in coeliac disease.
Gut. 2022-03-01 2022;71(3):497-508.
doi:10.1136/gutjnl-2020-322935

Dieckman T, Schumann M, Beaumont H, Bontkes HJ,
Koning F, Bouma G. Enduring Clinical Remission in
Refractory Celiac Disease Type Il With Tofacitinib: An
Open-Label Clinical Study. Clin Gastroenterol Hepatol.
Nov 2024;22(11):2334-2336.
doi:10.1016/j.cgh.2024.05.022

Cellier C, Bouma G, van Gils T, et al. Safety and
efficacy of AMG 714 in patients with type 2
refractory coeliac disease: a phase 2a, randomised,
double-blind, placebo-controlled, parallel-group
study.  Lancet  Gastroenterol ~ Hepatol. Dec
2019;4(12):960-970. doi:10.1016/52468-
1253(19)30265-1

Tack GJ, Verbeek WH, Al-Toma A, et al. Evaluation
of Cladribine treatment in refractory celiac disease
type . World J Gastroenterol. Jan 28
2011;17(4):506-13. doi:10.3748 /wjg.v17.i4.506
Tack GJ, Wondergem MJ, Al-Toma A, et al. Auto-SCT
in refractory celiac disease type Il patients
unresponsive to cladribine therapy. Bone Marrow
Transplant. Jun 2011;46(6):840-6.
doi:10.1038/bmt.2010.199

West J. Celiac disease and its complications: a time
traveller's perspective. Gastroenterology. 2009:32-4.
vol. 1.

Mention JJ, Ben Ahmed M, Bégue B, et al. Interleukin
15: a key to disrupted intraepithelial lymphocyte

© 2025 European Society of Medicine 11


https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/

56.

57.

58.

59.

60.

61.

62.

63.

homeostasis and lymphomagenesis in celiac disease.
Gastroenterology. Sep 2003;125(3):730-45.
doi:10.1016/50016-5085(03)01047-3

Abadie V, Jabri B. IL-15: a central regulator of celiac
disease  immunopathology. Immunol  Rev. Jul
2014;260(1):221-34. doi:10.1111 /imr.12191
Nijeboer P, van Wanrooij RLJ, Tack GJ, Mulder ClJ,
Bouma G. Update on the Diagnosis and Management
of Refractory Coeliac Disease. Gasfroenterology
Research and Practice. 2013/01/01 2013;2013(1):
518483.

doi:https: //doi.org/10.1155/2013 /518483
Scarmozzino F, Pizzi M, Pelizzaro F, et al. Refractory
celiac disease and its mimickers: a review on
pathogenesis, clinical-pathological features and
therapeutic challenges. Front Oncol. 2023;13:
1273305. doi:10.3389 /fonc.2023.1273305
Chornenkyy Y, Peric M, Flores DM, et al. Ulcerative
Jejunitis in Celiac Disease: A Thirty-Year U.S.
Experience. Am J Gastroenterol. Oct 30
2024;d0i:10.14309/ajg.0000000000003170
Garcia Mateo S, Velamazdn Sandalinas R, Hijos
Mallada G, et al. Ulcerative jejunitis. Serious and
uncommon manifestation in the outbreak of coeliac
disease. Gastroenterol Hepatol. Oct 2021;44(8):568-
569. Yeyunitis ulcerativa. Manifestacion grave e
infrecuente en el debut de la enfermedad celiaca.
doi:10.1016/j.gastrohep.2020.07.006

Sigman T, Nguyen VH, Costea F, Sant'Anna A,
Seidman EG. Ulcerative jejunitis in a child with celiac
disease. BMC Gastroenterol. Feb 13 2014;14:29.
doi:10.1186/1471-230x-14-29

Le Mouel JP, Fumery M, Hakim S, et al. Type 2
refractory celiac disease on third-generation capsule
endoscopy and enteroscopy: typical appearance of
ulcerative jejunitis. Endoscopy. Jun 2020;52(6):E195-
e197. doi:10.1055/a-1046-1593

Soderquist RC, Shingleton J, Dave S, Bhagat G.
Enteropathy-Associated and Monomorphic
Epitheliotropic Intestinal T-cell Lymphomas. The
Peripheral T-Cell Lymphomas. 2021:211-223.

64.

65.

66.

67.

68.

69.

70.

71.

Al Somali Z, Hamadani M, Kharfan-Dabaja M,
Sureda A, El Fakih R, Aljurf M. Enteropathy-Associated
T cell Lymphoma. Curr Hematol Malig Rep. Apr
2021;16(2):140-147.  doi:10.1007/s11899-021-
00634-4

Delabie J, Holte H, Vose JM, et al. Enteropathy-
associated T-cell lymphoma: clinical and histological
findings from the international peripheral T-cell
lymphoma project. Blood. Jul 7 2011;118(1):148-55.
doi:10.1182/blood-2011-02-335216

Abdullah SAA, Goa P, Vandenberghe E, Flavin R.
Update on the Pathogenesis of Enteropathy-
Associated T-Cell Lymphoma. Diagnostics (Basel). Aug
9 2023;13(16)doi:10.3390/diagnostics13162629
Ondrejka S, Jagadeesh D. Enteropathy-Associated T-
Cell Lymphoma. Current Hematologic Malignancy
Reports. 2016/12/01 2016;11(6):504-513.
doi:10.1007/511899-016-0357-7

Di Sabatino A, Biagi F, Gobbi PG, Corazza GR. How
| treat enteropathy-associated T-cell lymphoma.
Blood. Mar 15 2012;119(11):2458-68.
doi:10.1182/blood-2011-10-385559

van Wanrooij RL, Miller DM, Neefjes-Borst EA, et al.
Optimal strategies to identify aberrant intra-
epithelial lymphocytes in refractory coeliac disease. J
Clin Immunol. Oct 2014;34(7):828-35.
doi:10.1007/s10875-014-0075-7

Horwitz S, O'Connor OA, Pro B, et al. Brentuximab
vedotin  with chemotherapy for CD30-positive
peripheral T-cell lymphoma (ECHELON-2): a global,
double-blind, randomised, phase 3 trial. The Lancet.
2019;393(10168):229-240. doi:10.1016/S0140-
6736(18)32984-2

Sibon D, Khater S, Bruneau J, et al. The Eatl-001 Trial:
Results of a Phase 2 Study of Brentuximab Vedotin
and CHP Followed By Consolidation with High-Dose
Therapy - Autologous Stem-Cell Transplantation
(HDT-ASCT) in the Frontline Treatment of Patients with
Enteropathy-Associated T-Cell Lymphoma. Blood.
2021;138(Supplement 1):136-136.
doi:10.1182/blood-2021-153709

© 2025 European Society of Medicine 12


https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://doi.org/10.1155/2013/518483
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/
https://web.endnote.com/reference-list/

