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ABSTRACT

This is a case of adult-onset autoimmune enteropathy (AIE) in a 46-year-old man with multiple autoimmune conditions who
presented with worsening disease process after receiving cyclophosphamide. We describe the investigations and management of
this patient over a 6-year timeline. The diagnosis and management of AIE is challenging given the heterogeneity in clinico-
pathologic findings and a small number of adult case reports. We describe the current diagnostic criteria, review the literature on
treatment options and outcomes, and discuss the evidence for cyclophosphamide in the treatment of AIE. Adult-onset AIE should
be considered in the differential diagnosis of refractory diarrhea and weight loss.

INTRODUCTION

Autoimmune enteropathy (AIE) is a rare immune-mediated disorder characterized by chronic diarrhea, malabsorption, and villous
atrophy. It presents mostly in the pediatric population and was first described by Unsworth andWalker-Smith.1 Their patient was a
1 1/2-year-old boy who presented with chronic diarrhea and failure to thrive. His serology and intestinal biopsies were suggestive of
celiac disease (CD), but he was unresponsive to a gluten-free diet (GFD). In addition, they discovered the presence of a gut epithelial
antibody. Only a small number of adult cases have been reported, making adult-onset AIE an uncommon entity. In this case report,
we highlight the diagnostic challenges of adult-onset AIE and describe a disease flare associated with cyclophosphamide, a treatment
that has been used to manage AIE.

CASE REPORT

Our patient is a 46-year old man with a medical history of polyglandular autoimmune disease, pernicious anemia, pure red cell
aplasia (PRCA) associated with T-cell large granular lymphocytic leukemia, adrenal insufficiency, and parathyroid disease. He was
diagnosed in 2013 with CD after presenting with a 10-year history of intermittent diarrhea, malabsorption, and difficulty gaining
weight. Initial investigations included endoscopy, with duodenal biopsies revealing intraepithelial lymphocytosis and focal villous
blunting (Figure 1). Celiac serology from 2002 was negative. ANA, anti-intrinsic factor, anti-smooth muscle, anti-parietal cell, and
anti-mitochondrial antibodies were negative.

In June 2017, the patientwas admitted to the hospital for severe hypokalemia and a 7-month history of profuse diarrhea despite being
GFD compliant. There was no known dietary, infectious, or medication triggers. He was taking prednisone 20 mg daily for the
management of PRCA and adrenal insufficiency, and he weighed 38 kg. Repeat anti-tissue transglutaminase antibody was negative.
He underwent upper endoscopy and colonoscopy during the admission. Duodenal biopsies showed mild subtotal villous atrophy
and mild to minimal intraepithelial lymphocytosis.
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In addition, there was diffuse acute colitis with prominent ap-
optotic colopathy (Figure 2). CT enterography demonstrated
no evidence of small bowel Crohn’s or intestinal lymphoma.
HLA-DQ2/DQ8 was later reported negative. Given his history
of autoimmunity, lack of response to a GFD, negative gluten-
sensitivity antibodies, negative HLA DQ2/DQ8, and intestinal
histology, he was diagnosed with AIE. Prednisone was in-
creased to 40 mg daily, and the patient’s stool volume signifi-
cantly decreased.

In July 2019, the patient was readmitted with severe hypoka-
lemia and a 2-week history of worsening diarrhea. He had been
on prednisone 10 mg daily, which was just increased because
of recurrent diarrheal symptoms. Of note, he was started on
cyclophosphamide (CY) 50 mg daily in March 2019 for
treatment of PRCA, and this was increased to 100 mg daily in
mid-June.

Infectious etiologies were ruled out and CYwas discontinued as
it was the only identifiable trigger. The patient was trialed on an
elemental diet and switched tomethylprednisolone 40mg daily
for 2 weeks with significant improvement in stool volume. His
diarrhea resolved, and he was discharged on prednisone 35 mg

daily with a slow taper. At 1-month follow-up, the patient was
having formed stools and his weight was stable.

DISCUSSION

This case highlights the overlap between AIE and CD, resulting
in treatment delays and increase inmorbidity. Clinicians should
consider AIE in their differential diagnosis in patients with a
diagnosis of CDwhen there is a lack of response to a strict GFD.
Literature has described cases with AIE and both positive gluten
sensitivity antibodies and celiac-associated HLA markers.
There is also documented overlap in small-intestinal biopsy
findings between the 2 disease entities, where patients di-
agnosed with AIE have demonstrated the classic CD or amixed
CD-AIE pattern.2 Villous atrophy is seen in both CD and AIE,
but AIE is characterized by the absence of significant intra-
epithelial lymphocytosis2 and mucosal injury to other locations
outside the small bowel including the esophagus, stomach, and
colon.2–14 The most commonly involved site appears to be the
colon with 1 large case series showing colonic involvement in
more than 60% of patients diagnosed with AIE.6 It is well-
documented that AIE is associated with other autoimmune
diseases.2,9,15–17

Figure 1. (A) Small intestinal mucosa with subtotal villous atrophy (hematoxylin and eosin stain, 23magnification) and (B) blunted villi with
intraepithelial lymphocytosis (hematoxylin and eosin stain, 203 magnification).

Figure 2. (A) Colonic mucosa showing apoptotic colopathy (hematoxylin and eosin stain, 203magnification) and (B) the colonic crypt with
apoptotic bodies (hematoxylin and eosin stain, 403 magnification).
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Unsworth and Walker-Smith have proposed diagnostic crite-
ria1 for AIE, which requires the fulfillment of 4 criteria: (1)
presentation with protracted diarrhea and severe enteropathy,
(2) no response to exclusion diet or total parenteral nutrition,
(3) evidence of predisposition to autoimmune diseases (pres-
ence of circulating autoantibodies) and/or associated disease
also believed to be autoimmune, and (4) no severe immuno-
deficiency. Akram et al later proposed diagnostic criteria2 in the
adult-onset population, which requires the fulfillment of cri-
teria 1-4: (1) adult-onset chronic diarrhea (.6 weeks’ dura-
tion), (2) malabsorption, (3) specific small bowel histology
(partial complete villous blunting, deep crypt lymphocytosis,
increased crypt apoptotic bodies, and minimal intraepithelial
lymphocytosis), (4) exclusion of other causes of villous atrophy
including CD, refractory sprue, and intestinal lymphoma, and
(5) anti-enterocyte and/or anti-goblet cell antibodies.

Our patient would have fulfilled both sets of proposed di-
agnostic criteria. As suggested by Akram et al, there is an
association between AIE and gut epithelial antibodies, but the
clinical significance and utility in diagnosis is not clear. They
are not specific to AIE and have been found in other diseases
such as inflammatory bowel disease and HIV.18,19 Gut epi-
thelial antibody testing was never performed in our patient
because of limited access. There is no standard treatment for
AIE. In the literature, the most commonly used treatment for
adult-onset AIE has been systemic steroids with partial to
complete therapeutic response. Patients have been treated
with any combination of systemic steroids, antimetabolites
(azathioprine and 6-mercaptopurine), biologics, budesonide,
tacrolimus, intravenous immunoglobulin, mesenchymal
stromal cells, and CY.3–11,13,14,17,20–30

CY has documented use in a variety of autoimmune diseases
and has been used to treat AIE in the pediatric population. In a
case report,31 an infant with refractory AIE was treated with
high-dose intravenous CY at 50mg/kg/d for 4 consecutive days.
She improved dramatically with resolution of both symptoms
and histopathological features without any further need for
immunosuppressive therapy. In adults, there is 1 documented
case of treatment with CY,9 which was dosed at 50 mg/d in
combination with prednisolone 60 mg/d. There was no symp-
tomatic response to therapy. In our patient, CY was initiated to
treat refractory PRCA. By the time of admission in July 2019, he
was on the typical 100 mg/d dose, which was much lower on a
weight basis compared with what was effective in the afore-
mentioned pediatric patient.

The pathophysiology of AIE is not well understood but could
be the result of intestinal immune dysregulation. CY may
paradoxically exacerbate inflammation through its effect on
CD41251 TREG, a particular subpopulation of regulatory
T cells involved in maintaining self-tolerance and sup-
pressing autoimmune and inflammatory disease.32–35 An-
other study showed that CY-treated mice had increased lung
inflammation and reduced lung expression of FoxP3,36 a

specific marker of CD41251 TREG cells.37 Given the timeline and
lack of an infectious trigger, it was suspected that CY contributed
to disease relapse in our patient. Unlike the treatment of other
autoimmunediseases, the role of biologics inAIE is undetermined.
The available evidence is based on case reports which describe
the use of infliximab, adalimumab, and rituximab.5,6,10,14,21 Patient
responses were variable from none to sustained remission at 10-
month follow-up. This highlights how insufficient evidence is
available on steroid-sparing treatment options, and the challenge
of managing patients with the steroid-refractory disease remains.

DISCLOSURES

Author contribution: J. Liu, Z. Hindi, and S. Albashir wrote the
manuscript. T. Aziz revised the manuscript. J. Liu is the article
guarantor.

Financial disclosure: None to report.

Informed consent was obtained for this case report.

Received March 25, 2020; Accepted October 4, 2020

REFERENCES
1. Unsworth DJ, Walker-Smith JA. Autoimmunity in diarrhoeal disease.

J Pediatr Gastroenterol Nutr. 1985;4(3):375–80.
2. Akram S, Murray JA, Pardi DS, et al. Adult autoimmune enteropathy: Mayo

ClinicRochester experience.ClinGastroenterolHepatol. 2007;5(11):1282–45.
3. Adike A, Boppana V, Lam-Himlin D, Stanton M, Nelson S, Ruff KC. A

mysteriousDRESSCase : Autoimmune enteropathy associatedwithDRESS
syndrome. Case Rep Gastrointest Med. 2017;3:1–5.

4. Mitomi H, Tanabe S, Igarashi M, et al. Autoimmune enteropathy with severe
atrophic gastritis and colitis in an adult : Proposal of a generalized autoimmune
disorder of the alimentary tract. Scand J Gastroenterol. 1998;33(7):716–20.

5. ScialomS,MalamutG,Meresse B, et al. Gastrointestinal disorder associated
with olmesartan mimics autoimmune enteropathy. PLoS One. 2015;10(6):
e0125024.

6. Sharma A, Choung RS, Wang XJ, et al. Features of adult autoimmune
enteropathy compared with refractory celiac disease. Clin Gastroenterol
Hepatol. 2018;16:877–83.

7. Al Khalidi H, Kandel G, Streutker CJ. Enteropathy with loss of enter-
oendocrine andPaneth cells in a patient with immune dysregulation: A case
of adult autoimmune enteropathy. Hum Pathol. 2006;37(3):373–6.

8. Carroccio A, Volta U, Prima LDI, et al. Autoimmune enteropathy and
colitis in an adult patient. Dig Dis Sci. 2003;48(8):1600–6.

9. Casis B, Ferna I, Sol JA. Autoimmune enteropathy in an adult with autoim-
mune multisystemic involvement. Scand J Gastroenterol. 2002;37(9):1012–6.

10. Hasan SS, Siddiqui NS, Krishna S, et al. Diffuse autoimmune enteropathy
and colopathy in an adult patient successfully treated with adalimumab and
a review of the literature. Am J Ther. 2016;23:e963–e968.

11. León F, Olivencia P, Rodríguez-Pena R, et al. Clinical and immunological
features of adult-onset generalized autoimmune gut disorder. Am J Gas-
troenterol. 2004;99(8):1563–71.

12. Mais DD, Mulhall BP, Adolphson KR, Ascp HTL, Yamamoto K.
Thymoma-associated autoimmune enteropathy: A report of two cases. Am
J Clin Pathol. 1999;112(6):810–5.

13. MasiaR, Peyton S, LauwersGY, Brown I.Gastrointestinal biopsyfindings of
autoimmune enteropathy: A review of 25 cases. Am J Surg Pathol. 2014;
38(10):1319–29.

14. Mccabe P, Alli-akintade L, Stondell J. Seronegative adult autoimmune en-
teropathy in a male traveler. ACG Case Rep J. 2017;4:e19.

15. Hill SM, Milla PJ, Bottazzo GF, Mirakian R. Autoimmune enteropathy and
colitis: Is there a generalised autoimmune gut disorder? Gut. 1991;32(1):
36–42.
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28. Ciccocioppo R, D’Alò S, Di Sabatino S, et al. Mechanisms of villous atrophy
in autoimmune enteropathy and coeliac disease. Clin Exp Immunol. 2002;
128(1):88–93.

29. Ciccocioppo R, Croci GA, Biagi F, et al. Intestinal T-cell lymphoma with
enteropathy-associated T-cell lymphoma-like features arising in the setting
of adult autoimmune enteropathy. Hematol Oncol. 2018;36(2):481–8.

30. CorazzaGR, Biagi F, Volta U, AndreaniML,De Franceschi L, Gasbarrini G.
Early report Autoimmune enteropathy and villous atrophy in adults.
Lancet. 1997;350(9071):106–9.

31. Oliva-hemker MM, Loeb DM, Abraham SC, Lederman HM. Case report
remission of severe autoimmune enteropathy after treatment with high-
dose cyclophosphamide. J Pediatr Gastroenterol Nutr. 2003;36(5):639–43.

32. KuniyasuY, TakahashiT, ItohM, Shimizu J, TodaG, Sakaguchi S.Naturally
anergic and suppressive CD251CD41 T cells as a functionally and phe-
notypically distinct immunoregulatory T cell subpopulation. Int Immunol.
2000;12(8):1145–55.

33. O’Garra A, Murphy K. T-cell subsets in autoimmunity. Curr Opin Immu-
nol. 1993;5(6):880–6.

34. Sakaguchi S, Sakaguchi N, Masanao A, Misako I, Masaaki T. Immunologic
self-tolerance maintained by activated T cells expressing 11-2 receptor a-
chains (CD25). J Immunol. 1995;155(3):1151–64.

35. Mason D, Fowell D. T-cell subsets in autoimmunity. Curr Opin Immunol.
1992;4(6):728–32.

36. Su YC, Rolph MS, Cooley MA, Sewell WA. Cyclophosphamide augments
inflammation by reducing immunosuppression in a mouse model of al-
lergic airway disease. J Allergy Clin Immunol. 2006;117(3):635–41.

37. Hori S,NomuraT, Sakaguchi S. Control of regulatory T cell development by
the transcription factor Foxp3. J Immunol. 2017;198(3):981–5.

Copyright:ª 2021 The Author(s). Published byWolters Kluwer Health, Inc. on behalf of
The American College of Gastroenterology. This is an open-access article distributed
under the terms of the Creative Commons Attribution-Non Commercial-No Derivatives
License 4.0 (CCBY-NC-ND), where it is permissible to download and share the work
provided it is properly cited. The work cannot be changed in any way or used com-
mercially without permission from the journal.

ACG Case Reports Journal / Volume 8 acgcasereports.com 4

Liu et al Acute Flare of Adult-Onset AIE

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://acgcasereports.com

