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Abstract

Autoimmune enteropathy (AIE) is a rare disorder characterized by severe diarrhea and small

intestinal mucosal atrophy resulting from immune-mediated injury. It remains a challenging

diagnosis due to its clinicopathologic variability. In order to better understand its histopathological

features, we describe the gastrointestinal biopsy findings of 25 patients, including children and

adults. The most common finding on small intestinal biopsy (13/25 cases, 52%) was villous

blunting, expansion of the lamina propria by mixed but predominantly mononuclear inflammation,

and neutrophilic cryptitis with or without crypt microabscesses. In 5 cases (20%), the duodenum

exhibited changes indistinguishable from celiac disease, with villous blunting and intraepithelial

lymphocytosis. Increased crypt apoptosis with minimal inflammation, resembling acute Graft-

versus-Host Disease (GvHD), was observed in 4 cases (16%). The remaining 3 cases (12%)

exhibited a mixture of 2 or more of the above patterns. Mucosal abnormalities outside the small

intestine were present in all 24 cases with available biopsies (100%), with the stomach most

commonly affected (19/22 cases, 86%), followed by the colon (14/22, 64%) and esophagus (5/18,

28%). Findings in non-small intestinal sites were variable and included mixed active and chronic

inflammation, chronic inflammation alone, intraepithelial lymphocytosis, and increased apoptosis

resembling acute GvHD. In summary, AIE most commonly presents as an active enteritis with

villous blunting and expansion of the lamina propria by mixed inflammation. Mucosal

abnormalities are frequently seen elsewhere in the gut. AIE may be thus better regarded as a pan-

gastrointestinal autoimmune disorder, and biopsies from sites other than the small intestine may

greatly facilitate its diagnosis.
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INTRODUCTION

Autoimmune enteropathy (AIE) is an uncommon disorder characterized by protracted

diarrhea, small intestinal villous atrophy, lack of response to dietary exclusion, and evidence

of autoimmunity(1-3). The clinical and pathological features of AIE are variable. Although

it is primarily a pediatric disease, with an estimated incidence at less than 1 in 100,000

infants(3), it is now well recognized to occur in adults as well(4).

AIE appears to result from dysregulation of gut humoral and immune function. Genetic

mutations that result in T-cell overactivity underlie two syndromic forms of AIE: the

Immune dysregulation, Polyendocrinopathy, Enteropathy, and X-linked (IPEX) syndrome,

and the Autoimmune phenomena, Polyendocrinopathy, Candidiasis, and Ectodermal

Dystrophy syndrome (APECED), also known as Autoimmune Polyglandular syndrome

(APS-1)(2, 3, 5). IPEX syndrome in particular is caused by loss-of-function mutations in

Forkhead box p3 (FOXP3), a transcriptional regulator required for normal development and

function of regulatory T-cells (Treg)(6). Loss of FOXP3 activity leads to immune

overactivity in response to antigen stimulation and cellular injury via CD4+ effector T

cells(5). IPEX syndrome classically presents early in infancy with AIE, insulin-dependent

diabetes mellitus, and cutaneous manifestations such as eczema, atopic dermatitis, or

alopecia(3, 5).

Aberrant expression of HLA class II molecules by enterocytes has also been documented in

AIE(7, 8), and circulating autoantibodies to intestinal epithelial cells (goblet cells or

enterocytes) are often detected in AIE patients(1, 4, 9). However, widespread consensus

regarding the pathogenic and diagnostic significance of such autoantibodies is lacking.

While some have argued for the presence of autoantibodies as a diagnostic criterion(4),

other studies have shown that they are not specific for AIE(10, 11). In everyday clinical

practice, testing for these antibodies remains difficult and expensive.

Beyond the diagnostic requirement for villous blunting, the small intestinal histopathologic

features of AIE are variable. Reported findings include mixed inflammatory infiltrates,

prominent crypt epithelial apoptosis similar to acute Graft-vs-Host Disease, and

morphological changes largely indistinguishable from celiac disease(4, 7, 9, 12, 13). Goblet

cells and Paneth cells may be substantially decreased in numbers or completely absent(4, 7,

9, 13). Although AIE is traditionally considered a disease of the small intestine, other sites

in the tubular gut may be affected as well(4, 7, 9, 13, 14). In the absence of truly specific

histopathologic findings, misdiagnosis and delayed diagnosis of AIE remain common(2, 3).

In order to better understand the spectrum of histopathologic features of AIE in the tubular

gut, we describe here the gastrointestinal biopsy findings in 25 patients, which represents the

largest series of AIE patients reported to date. The most common pattern of injury seen in

the small intestine is an active enteritis with prominent villous blunting, lymphoplasmacytic

expansion of the lamina propria, and neutrophilic cryptitis, sometimes with crypt

microabscesses.
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MATERIALS AND METHODS

25 cases of AIE were identified from 2 institutions: Royal Brisbane and Women’s Hospital,

Brisbane, Queensland, Australia and Massachusetts General Hospital, Boston, MA, USA.

Cases were identified either prospectively from inpatients seen at the institution, or

retrospectively from the pathology files. Patients were diagnosed with AIE based on the

diagnostic criteria proposed by Unsworth and Walker-Smith(1): protracted diarrhea, small

intestinal villous atrophy, lack of response to dietary therapy, and evidence of autoimmunity

in the form of circulating autoantibodies to gut epithelium and/or associated autoimmune

diseases. In some patients, clinical response to immunosuppressive therapy was considered

evidence of autoimmunity by our clinical colleagues. All available endoscopic biopsies of

the gastrointestinal tract were reviewed. Biopsies were fixed in 10% buffered formalin,

embedded in paraffin, sectioned at 5 micron thickness, and stained with hematoxylin and

eosin. One case was processed at an outside institution and reviewed in consultation at

Massachusetts General Hospital. Villous blunting in small intestinal biopsies was graded on

the basis of villous-to-crypt ratio as follows: mild, between 2:1 and 3:1; moderate, between

2:1 and 1:1; severe, less than 1:1(15). The diagnostic criterion for increased crypt epithelial

apoptosis was >1 apoptotic figure per 10 glands or crypts(16). Where available,

immunohistochemical stains for Helicobacter pylori were examined. Immunohistochemical

stains for gastrin and chromogranin were performed on gastric biopsies in one case (case 8).

Demographic, clinical, and treatment data were obtained from the available medical records.

Duodenal biopsies were classified on basis of the predominant histological pattern as:

1. Active chronic duodenitis (ACD): villous blunting, expansion of the lamina propria

by mixed but predominantly mononuclear inflammation (consisting of

lymphocytes, plasma cells, and eosinophils), and neutrophilic cryptitis (with or

without crypt abscesses); with or without increased apoptosis in crypt epithelium.

Plasma cells were the predominant cell within the lamina propria inflammatory

infiltrate.

2. Celiac disease-like (Celiac-like): villous blunting and marked increase in

intraepithelial lymphocytes in surface epithelium (>40 IELs/100 enterocytes)(15).

3. Graft-versus-Host Disease-like (GvHD-like): increased apoptosis in crypt

epithelium (>1 apoptotic figure per 10 crypts)(16), with or without crypt dropout,

with minimal inflammation.

4. Mixed/no predominant pattern: admixture of ≥2 patterns or insufficient features to

qualify for any the above 3 patterns.

A duodenal biopsy was not available in one case (case 13). In this instance, ileal biopsy

findings were used to classify the small intestinal histological pattern, applying the same

criteria described above.
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RESULTS

Demographic and clinical features

25 patients were identified, comprising 14 males (56%). The age at the time of diagnosis

ranged from 2 months to 80 years. 8 patients were adults (≥18 years; 32%) and 14 were 6

years of age or less (56%). There were 2 patients with IPEX syndrome (9%) and one patient

with probable DNA ligase 4 deficiency (4%). All patients presented with intractable or

protracted diarrhea. Among other signs and symptoms at presentation, weight loss was

common in adults 6 of 8 cases, 75%). Other autoimmune conditions included diabetes

mellitus, autoimmune hepatitis, autoimmune haemolytic anemia, rheumatoid arthritis,

steroid-responsive uveitis, and thyroid disease. One patient had a family history of AIE.

Anti-enterocyte autoantibodies were detected in 4 of 5 patients tested (80%). Anti-goblet

cell antibody testing was not available. Other autoantibodies were detected in 10 of 19

patients tested (53%), and included antinuclear antibody (ANA; the most common, seen in 9

of 16 patients, 56%), antigliadin antibody, anti-cytoplasmic antibody (ANCA), extractable

nuclear antibodies (eNA - Ro, La, Sm, RNP, Jo-1, Scl-70, dsDNA), anti-parietal cell

antibody, anti-mitochondrial antibody (AMA), anti-liver kidney microsomal (anti-LKM)

antibody, anti-smooth muscle antibody (SMA), rheumatoid factor (RF), anti-pancreatic islet

cell antibodies, anti-cyclic citrullinated peptide (anti-CCP) antibody, and anti-glutamic acid

decarboxylase (anti-GAD) antibody.

Histopathologic findings in the duodenum (Table 1)

Active chronic duodenitis (ACD)—Active chronic duodenitis (ACD) represented the

most common pattern of injury, noted in 13 of 25 cases (52%). This pattern is characterized

by moderate to severe villous blunting, expansion of the lamina propria by an inflammatory

infiltrate that is predominantly mononuclear (comprised by plasma cells and lymphocytes)

but includes scattered eosinophils and neutrophils, and neutrophilic cryptitis, with or without

neutrophilic crypt abscesses (Fig. 1). Note that duodenal biopsy was not performed in one

case (case 13), but ileal biopsy exhibited findings indistinguishable from the ACD pattern of

injury. The case was therefore classified as ACD on the basis of ileal biopsy (see below for

detailed discussion of ileal biopsy findings).

Crypt abscesses were identified in 3 cases (23%). Severe villous blunting was common, as it

was seen in 10 cases (77%). The remaining 3 cases exhibited moderate villous blunting.

Intraepithelial lymphocytes were elevated in only 2 of 13 cases (15%). Crypt epithelial

apoptosis was increased in 6 cases (46%). The ACD pattern was the most common pattern

seen in both pediatric patients (47%) and in adults (63%). It was also the most common

pattern seen in patients with positive anti-enterocyte antibodies (3 of 4, 75%) (Fig. 2).

Celiac disease-like (Celiac-like)—The second most common pattern observed was

Celiac-like (5 cases, 21%). These cases exhibited villous blunting with crypt hyperplasia and

markedly increased intraepithelial lymphocytes in surface epithelium (>40 IELs/100

enterocytes). The degree of villous blunting was less prominent than that seen in ACD: it

was mild in 3 cases (60%), moderate in 1 case (20%), and severe in 1 case (20%). Increased
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crypt epithelial apoptosis was seen in 3 cases (60%). Neutrophilic inflammation was absent

in all 5 cases. Testing for celiac disease serology was performed in all 5 cases, and was

negative (Table 1). In addition, HLA DQ2/8 testing was performed in 2 cases (cases 14 and

16), and was negative (Fig. 3).

Acute Graft-versus-Host Disease-like (GvHD-like)—GvHD-like pattern was

observed in 4 cases (17%). These cases exhibited villous blunting with prominent crypt

epithelial cell apoptosis and relative absence of inflammation (Fig 4). Interestingly, although

single cell apoptosis was prominently increased (Fig 5), crypt dropout was not observed,

suggesting that the histopathologic features are not entirely analogous to acute GvHD.

Despite the absence of crypt dropout, significant villous blunting was observed (moderate in

3 cases and severe in 1 case).

Mixed/no predominant pattern—3 cases (13%) exhibited findings that would not allow

classification into any of the above 3 patterns of injury. These cases exhibited villous

blunting and expansion of the lamina propria by a mixed, predominantly mononuclear

inflammatory infiltrate (comprised of plasma cells, lymphocytes, and admixed eosinophils)

(Fig. 6). Increased crypt epithelial apoptosis was present in 2 cases (66%), but the amount of

inflammation did not allow for their classification as GvHD-like. The degree of villous

blunting was moderate in all 3 cases (100%). Neutrophilic inflammation was absent.

Histopathologic findings in the jejunum and ileum

Jejunal biopsies (performed via push enteroscopy) were available in 2 cases. In both cases,

the jejunum showed an active chronic jejunitis pattern of injury, essentially identical to that

seen in the corresponding biopsy of the duodenum.

Ileal biopsies were available in 12 cases, and were abnormal in 9 cases (75%). In 5 cases

(42%) the ileum exhibited a pattern of injury identical to ACD. Thus, active chronic ileitis

was also the most common pattern of injury observed in the ileum. Of these 5 cases, a

duodenal biopsy was not available in 1 case (case 13); 2 cases exhibited ACD in the

duodenum; and 2 cases exhibited different patterns of injury in the duodenum (1 case of

Celiac-like and 1 case of Mixed). Severe villous blunting was seen in 3 of the 5 cases,

neutrophilic crypt microabscesses in 1, and increased crypt epithelial apoptosis in 2.

Pseudopyloric gland metaplasia was not observed in any cases. If we collectively consider

all small intestinal sites (duodenum, jejunum, and ileum), the active chronic enteritis pattern

of injury was seen in at least one small intestinal site in 15 of 25 patients (60%). The

remaining 4 abnormal ileal biopsies comprised 2 cases (17%) of increased intraepithelial

lymphocytes, with or without expansion of the lamina propria; 1 case (8%) of increased

apoptosis in crypt epithelium; and 1 case (8%) with mild villous blunting and expansion of

the lamina propria, but no active inflammation or increased intraepithelial lymphocytes.

Absence of an epithelial cell subtype in the small intestine was observed in only 3 of the 25

cases (12%): one case with absence of Paneth cells, one with absence of Goblet cells, and

one with absence of Paneth and Goblet cells.
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Histopathologic findings in other sites in the tubular gut

Biopsies from sites other than the small intestine (esophagus, stomach, or colon) were

available for 24 of 25 patients (96%). Abnormal histopathologic findings in non-small

intestinal biopsies were present in all 24 patients (100%). A single non-small intestinal site

was abnormal in 13 patients (54%), and 2 or more were abnormal in 11 patients (46%). The

findings in these sites were variable and cases were not easily classified into mutually

exclusive patterns as was the case in the small intestine.

Stomach—The gastric mucosa was the most common non-small intestinal site to exhibit

abnormalities (19 of 22 cases, 86%). Expansion of the lamina propria by mononuclear

inflammation, consisting of lymphocytes and plasma cells, without activity (nonspecific

chronic gastritis) was seen in 11 cases (50%). Active chronic gastritis (mononuclear

inflammation in the lamina propria with neutrophilic glanditis) (Fig. 7) was present in 4

cases (18%), 1 of which exhibited neutrophilic glandular microabscesses. Active gastritis

alone was present in 1 case (5%). One case (5%) showed chronic atrophic gastritis in the

body/fundus with loss of parietal cells and ECL cell hyperplasia (confirmed by

immunohistochemical stains for gastrin and chromogranin). Although intestinal metaplasia

was not identified, the histopathologic features were essentially those of autoimmune

atrophic gastritis. The patient had iron-deficiency anemia at presentation and had a positive

anti-parietal cell antibody.

Increased apoptosis in glandular epithelium (with or without inflammation) was present in 7

cases (32%); of these, 2 cases showed atrophic glands with luminal debris (Fig. 8). In 3 of

these 7 cases the duodenum exhibited a GvHD-like pattern, while in the remaining 3 cases,

it showed ACD. Epithelioid multinucleated giant cells were present in 1 case (5%).

Immunohistochemical stains for Helicobacter pylori were available in 6 cases, and were all

negative.

Colon—The colonic mucosa was abnormal in 14 of 22 cases with available biopsies (64%).

Active chronic inflammation, characterized by expansion of the lamina propria by a

mononuclear inflammatory infiltrate (consisting of lymphocytes and plasma cells) and

neutrophilic cryptitis (Fig. 9), was present in 7 cases (32%). Active inflammation alone was

seen in 2 cases (9%). Neutrophilic crypt microabscesses were seen in 2 cases (9%).

Increased intraepithelial lymphocytes, with or without expansion of the lamina propria,

reminiscent of lymphocytic colitis, were seen in 3 cases (14%). Increased crypt epithelial

cell apoptosis (with or without inflammation) was seen in 8 cases (36%) (Fig. 10), including

1 case with atrophic crypts with luminal debris (5%). Multinucleated giant cells were seen in

2 cases (9%). Crypt architectural distortion with crypt dropout was noted in 2 cases (9%).

Two cases (9%) exhibited Paneth cell metaplasia in the distal colon.

The findings in the colon did not necessarily coincide with the pattern of injury observed in

the small intestine. Of the 3 patients with increased intraepithelial lymphocytes in the colon,

only 1 had duodenal biopsies with Celiac-like pattern, and of the 8 patients with increased

apoptosis in the colon, only 3 had GvHD-like pattern in the duodenum.
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Esophagus—The esophageal mucosa was abnormal in 5 of 18 cases with available

biopsies (28%). Eosinophilic infiltration of squamous epithelium was the most common

findings, seen in 4 cases (22%). The peak intraepithelial eosinophil count exceeded 40 per

high-power field in 2 of the 4 cases. In one of the 4 cases, biopsies at the time of

presentation showed increased intraepithelial lymphocytes (reminiscent of so-called

lymphocytic esophagitis), and subsequent biopsies showed eosinophilic infiltration.

Neutrophilic inflammation was present in 1 case (6%). Occasionally, apoptotic keratinocytes

were observed at the base of the squamous mucosa.

Treatment and follow-up

A detailed treatment history was available for 17 patients. 16 patients (94%) received

steroids (prednisone, prednisolone, methylprednisolone, or budesonide), 9 patients (53%)

received immunomodulators (azathioprine, methotrexate, or cyclosporine), 7 patients (41%)

received the anti-T-cell agent tacrolimus, and 6 patients received the anti-TNF agent

infliximab (35%). 2 patients (13%) had a bone marrow transplant because of debilitating

clinical symptoms and failure of immunosuppressive therapy. Biopsies performed one

month post-transplant in one patient showed near complete resolution of histological

changes.

Clinical follow-up was available for 12 patients, with a mean length of follow-up of 47.2

months after diagnosis, and a median of 27.5 months after diagnosis. 2 patients (17%)

achieved complete clinical remission, 7 patients (58%) achieved partial response, and 3

patients (25%) achieved no or minimal response; all 3 died. Follow-up biopsies after

treatment were available for 19 patients. In patients with multiple sets of follow-up biopsies,

only the most recent follow-up biopsy was considered for the purposes of outcome analysis.

The mean length of follow-up was 36.8 months after diagnosis, and the median was 25

months after diagnosis. 9 patients (47%) achieved complete histological remission (no

histopathological abnormalities observed). 5 patients (26%) experienced partial histological

response, as their follow-up biopsies remained abnormal but significantly improved with

respect to biopsies at the time of diagnosis. 5 patients (26%) experienced no or minimal

histological response, with follow-up biopsies essentially unchanged.

In the 7 cases where both clinical and histological follow-up was available, we did not

observe a consistent correlation between the two. Clinical and histological response

(whether partial or complete) was seen in 4 of 7 cases (57%). In 2 cases (29%), there was no

or minimal histological response but partial or complete clinical response, while in 1 case

(14%) there was partial histological response but no clinical response.

DISCUSSION

We present here the largest series of AIE reported to date, including both pediatric and adult

patients, and syndromic and non-syndromic patients. Our two key observations are that the

most common pattern of injury on small intestinal biopsy is an active chronic enteritis

(ACE) with moderate to severe villous blunting and prominent neutrophilic inflammation;

and that histopathologic abnormalities at other sites in the GI tract are exceedingly common.
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Awareness of these two aspects of AIE should help the pathologist recognize an entity

which lacks truly specific histopathologic features.

AIE commonly presents with acute and chronic inflammation in the small intestine

Active chronic enteritis was seen in 50% of duodenal biopsies. We chose to center our study

on the duodenum, given that this site is the most likely to be biopsied at the time of

presentation, and has received the most attention in the literature. However, we found that

involvement of the ileum by AIE (regardless of the pattern of injury) was very common. If

we consider duodenal and ileal biopsies together, the active chronic enteritis pattern of

injury becomes even more common, as it was seen in at least one site in 60% of cases. We

use the descriptor “chronic” in its broad sense, meaning expansion of the lamina propria by

a mixed inflammatory infiltrate containing mononuclear cells (lymphocytes and plasma

cells) and eosinophils, rather than chronicity of inflammatory bowel disease (IBD) type.

Our findings are in general agreement with three previous studies: a series of 12 IPEX

syndrome patients reported by Patey-Mariaud de Serre and coworkers(9), a series of 15

adult AIE patients reported by Akram and coworkers(4), and a series of 14 pediatric AIE

patients reported by Singhi and co-workers(13). With some differences in emphasis, they

describe a comparable pattern of injury in 9 of 12 (75%) cases of IPEX syndrome, 8 of 14

cases (57%) of adult AIE, and 11 of 14 cases (79%) of pediatric AIE(4, 9, 13). Akram and

coworkers describe the pattern as “increased mononuclear inflammation in the lamina

propria, lymphocytic infiltration into deep crypt epithelium with a relative paucity of surface

lymphocytosis (<40 lymphocytes per 100 epithelial cells), and increased numbers of crypt

apoptotic bodies”; neutrophilic cryptitis and villitis was seen in 5 of the 8 cases(4). Singhi

and co-workers describe the pattern as “villous blunting, crypt hyperplasia,

lymphoplasmacytic expansion of the lamina propria and crypt apoptosis”, and add that

neutrophilic cryptitis was seen in 4 of the 11 cases (including neutrophilic crypt

microabscesses in 3 cases)(13). Patey-Mariaud de Serre and coworkers refer to the pattern as

“GvHD-like pattern” to emphasize increased apoptosis; the remaining features of the

pattern, however, are more in keeping with our pattern of acute chronic enteritis: severe

villous atrophy, moderate-to-marked mixed inflammation in the lamina propria (composed

of lymphocytes, plasma cells, neutrophils, and eosinophils), and neutrophilic crypt

abscesses(9). In our series, the inflammatory changes were more characteristic than

increased apoptosis, which was prominent in only a minority of cases (8 of 25, 32%). We

thus chose to designate “GvHD-like” those cases with prominent apoptosis but minimal

inflammatory changes, which are a more adequate comparison to actual acute GvHD.

Absence of an epithelial cell subtype (Paneth cells or goblet cells) has been reported in a

number of AIE cases (17-19), but we found this to be uncommon (12%). Absence of an

epithelial cell subtype varies widely in case series, from 8% to 60%(4, 9, 13). Thus,

although this feature is certainly helpful when present, in practical terms we believe that one

cannot rely on it to suggest the diagnosis of AIE.

We found that normalization of small intestinal histology after treatment is common,

although biopsy findings may not correlate completely with the clinical course. Histological

resolution with therapy has been previously reported(4), and histologic improvement in the
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absence of clinical improvement (which we observed in 1 case) has also been noted(17).

Although no specific recommendations exist regarding repeat endoscopy with biopsy in the

management of AIE patients, our experience is that clinicians will often perform it (in some

patients, on an annual basis) and request comparison to the most recent prior biopsy in order

to gauge histological improvement.

Celiac disease remains an important differential diagnostic consideration

In a subset of AIE patients, small intestinal biopsies exhibited changes essentially

indistinguishable from celiac disease, with villous blunting and markedly increased

intraepithelial lymphocytes in surface epithelium. This is recognized in the literature(4, 9,

13, 20-22) and represents a significant diagnostic challenge. In all 5 cases we report with

this histopathological pattern, serological studies for celiac disease were negative, which

allowed exclusion of celiac disease (HLA DQ2/8 testing was performed in 2 cases and was

also negative). However, celiac serology may be positive in AIE patients(4, 13). We

observed positive antigliadin antibodies in 2 of 25 patients, but neither of these patients

exhibited celiac disease-like histology. Similarly, even when duodenal biopsies show villous

blunting and increased intraepithelial lymphocytes, the presence of other histological

features of AIE (prominent apoptosis and absence of epithelial cell subtypes) may facilitate

recognition of AIE in patients with positive celiac serology(13).

The most challenging scenario is the small subset of AIE patients with both celiac disease-

like histology on small intestinal biopsy and positive celiac serology (2 out of 15 in one

study)(4). These patients will not respond to gluten-free diet and will need

immunosuppressive therapy. Recognition of AIE in this setting necessitates consideration of

other clinical and laboratory features. We find biopsies of non-small intestinal sites to be

helpful in this scenario. In 3 of the 5 patients with Celiac-like duodenal histology, biopsies

outside the small intestine showed abnormalities that would be considered unusual for celiac

disease (acute and chronic inflammation in stomach, ileum, or colon; and increased

apoptosis in the colon). We recognize that, in particularly difficult instances, the distinction

between AIE and celiac disease may necessitate exclusion of HLA DQ2/8 phenotypes(23).

In cases with a more mixed histopathological picture, we find the extent of neutrophilic

inflammation, and in particular the presence of crypt microabscesses, to be helpful in

distinguishing AIE from celiac disease. Although neutrophilic inflammation may be seen in

celiac disease, crypt microabscesses are exceedingly rare, as they are present in less than 1%

of cases(24).

Occasionally, biopsies from the tubular gut exhibited features that may raise the possibility

of IBD; specifically, Crohn’s disease. We observed multinucleated epitheloid giant cells in 3

cases (2 in the colon, 1 in the stomach), but no well-formed granulomas were seen. Crypt

architectural distortion was observed in the colon in 2 cases; however, basal

lymphoplasmacytosis was absent. Crypt architectural changes were not seen in the small

intestine, and pseudopyloric gland metaplasia was not seen in the ileum. Paneth cell

metaplasia in the distal colon was seen in 2 cases. Although Paneth cell metaplasia is

considered an indication of chronic mucosal injury, it is by no means specific to IBD, as it is

recognized to occur in other gastrointestinal diseases such as lymphocytic colitis,
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collagenous colitis, and cord colitis syndrome(25-27). We believe that the overall

histopathologic features, in conjunction with the clinical presentation, should direct the

pathologist away from strongly considering Crohn’s disease. From a purely pathologic

standpoint, the differential diagnosis of the active chronic enteritis pattern is broad, and

includes infection, drug-mediated injury (particularly olmesartan(28)), and acute GvHD.

Correlation with clinical and laboratory parameters is of critical importance for the

pathologist to arrive at the correct diagnosis.

Histopathologic abnormalities outside the small intestine are seen in all AIE patients

We found abnormalities in non-small intestinal sites to be the norm, although protean in

nature. This is overall consistent with previous reports and lends support to the view that

AIE is a disease of the entire gastrointestinal tract(7, 13, 29). Reported findings in the

stomach and colon comprise a spectrum similar to what we observed, and include acute

inflammation, chronic inflammation, increased apoptosis, and lymphocytic infiltration of

epithelium(4, 7, 9, 13, 17, 21, 29, 30). Chronic atrophic gastritis involving the body/fundus

with features of autoimmune gastritis, as we observed in 1 case, has been previously

reported in AIE patients(4, 13). We thus recommend upper and lower endoscopy with

biopsies when AIE is in the differential diagnosis clinically or pathologically. As noted

above, this may help distinguish AIE from celiac disease. In one case (case 13), colonic

biopsies performed 15 months prior to the diagnosis of AIE showed lymphocytic colitis. The

patient presented with diarrhea and was treated with budesonide without good response.

Since small intestinal biopsies were not performed when the patient presented with

lymphocytic colitis, we do not know whether there was histological evidence of enteropathy

at the time. However, this raises the possibility that lymphocytic colitis preceded

development of AIE, which to our knowledge has not been previously reported.

The presence of eosinophilic inflammation in esophageal biopsies may represent

superimposed eosinophilic esophagitis, rather than a manifestation of AIE. Involvement of

the esophagus by AIE appears to be less common than the stomach or colon, but is

recognized to occur(17, 30). However, we could not identify features that would allow

distinction of these cases from eosinophilic esophagitis.

The significance of autoantibodies to gut epithelial cells

The pathogenic significance and diagnostic relevance of circulating autoantibodies to gut

epithelial cells (anti-enterocyte and anti-goblet cell antibodies) remains controversial. In our

series, anti-enterocyte antibodies were detected in 4 of 5 patients tested (80%). Detection of

said antibodies has been proposed as a diagnostic criterion for AIE by Akram and

coworkers, who detected anti-goblet cell or anti-enterocyte antibodies in 13 of 14 patients in

their adult series(4). Similarly, Patey-Mariaud de Serre and coworkers detected anti-

enterocyte antibodies in all 12 patients in their IPEX syndrome series(9). However, patients

with clinical and pathological features otherwise characteristic of AIE may lack these

antibodies(21). This includes patients in the series reported by Akram and coworkers(4) and

the original series reported by Unsworth and Walker-Smith, who therefore accepted either

circulating anti-enterocyte autoantibodies or presence of other autoimmune diseases as proof
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of autoimmunity for diagnostic purposes(1). In the series by Singhi and coworkers, anti-

enterocyte antibodies were positive in 10 of 14 patients (71%) at presentation(13).

More importantly, the specificity of anti-enterocyte and anti-goblet cell antibodies for AIE

remains in question, as their rate of detection in non-AIE patients varies widely in the

literature. Some studies have shown that they are not detected in patients with various

gastrointestinal illnesses other than AIE(1, 7, 20, 31). Others, however, have detected them

in patients with a wide range of gastrointestinal ailments (including IBD, celiac disease,

cows’ milk insensitivity, and protein-losing enteropathy) and with other conditions such as

HIV(8, 10, 11, 32, 33). For example, in one study, antibodies to intestinal epithelial cells

were detected in 69.7% of IBD patients and 55.7% of their relatives(11). In AIE patients,

testing for anti-enterocyte antibodies may be negative at presentation but become positive

afterwards(13). Some authors therefore consider these antibodies to be non-specific

indicators of mucosal injury(3), and recommend that they not be used as a diagnostic

criterion(13).

In view of this, we believe that it is not possible to rely on antibody testing for the diagnosis

of AIE. From a practical standpoint, further difficulty arises from the fact that such testing is

not standardized, its interpretation is observer-dependent, and it is not readily available at

most institutions. For example, at one institution in this study (MGH), testing is available for

anti-enterocyte antibody only, and is performed in a research laboratory. Even if widespread

consensus on the role of antibody testing is achieved, we believe the diagnosis of AIE is

likely to remain a clinicopathologic correlation. In our study, we have followed the

diagnostic criteria for AIE originally proposed by Unsworth and Walker-Smith(1)(see

Methods). Essentially the same criteria were used by both Akram and coworkers(4) and

Singhi and coworkers(13) to select patients for inclusion in their series (with the added

requirement of adult onset in the former): severe/protracted diarrhea unresponsive to dietary

exclusion, associated with villous atrophy on small intestinal biopsy, and with gut epithelial

cell autoantibodies and/or evidence of autoimmunity. The fulfillment of the last criterion is

variable, particularly given the lack of consensus regarding the utility of gut epithelial cell

autoantibodies. Like Singhi and coworkers, we have accepted non-gut epithelial cell

autoantibodies, other autoimmune diseases, or clinical response to immunosuppressive

therapy as evidence of autoimmunity(13). In the series by Akram and coworkers, if gut

epithelial cell autoantibodies are not considered, a predisposition to autoimmunity on the

basis of positive circulating autoantibodies or associated autoimmune disorders was seen in

12 of 15 patients (80%)(4).

In summary, we find that AIE most commonly presents in the small intestine with villous

blunting, lamina propria expansion by mixed but predominantly mononuclear inflammation

(consisting of plasma cells and lymphocytes), and neutrophilic cryptitis. Increased apoptosis

is not always seen but is a helpful feature when present. There is a comparatively minor

increase in intraepithelial lymphocytes, although a minority of cases is largely

indistinguishable from celiac disease. Histopathologic abnormalities outside the small

intestine are exceedingly common and may facilitate recognition of this uncommon disease

by the pathologist. AIE appears to be a pan-gastrointestinal disorder and further research is

needed to understand its pathogenesis.
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Figure 1. Active chronic duodenitis
This pattern is characterized by moderate to severe villous blunting, expansion of the lamina

propria by a mixed but predominantly mononuclear inflammatory infiltrate, and neutrophilic

cryptitis; crypt epithelial apoptosis may be increased. Hematoxylin and eosin.
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Figure 2. Neutrophilic crypt microabscess in active chronic duodenitis
Hematoxylin and eosin.
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Figure 3. Celiac disease-like pattern
This pattern is largely indistinguishable from celiac disease, and is characterized by villous

blunting and increased intraepithelial lymphocytes in surface epithelium. Hematoxylin and

eosin.
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Figure 4. Graft-versus-Host Disease-like pattern
This pattern is characterized by villous blunting with increased crypt epithelial apoptosis and

minimal inflammation, mimicking acute Graft-versus-Host Disease. Hematoxylin and eosin.

Masia et al. Page 17

Am J Surg Pathol. Author manuscript; available in PMC 2015 October 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 5. Increased crypt epithelial apoptosis in Graft-versus-Host Disease-like pattern
Hematoxylin and eosin.
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Figure 6. Mixed/no predominant pattern
This pattern consists of features that do not allow classification into the previous 3 patterns,

and typically exhibits villous blunting with a mixed, predominantly mononuclear

inflammatory infiltrate in the lamina propria. Hematoxylin and eosin.
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Figure 7. Active chronic gastritis involving the gastric antrum
Hematoxylin and eosin.
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Figure 8. Atrophic gland with luminal debris in the gastric body/fundus
This pattern of gastric involvement mimics acute Graft-versus-Host Disease. Hematoxylin

and eosin.
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Figure 9. Colitis with lymphoplasmacytic expansion of the lamina propria and neutrophilic
cryptitis
Hematoxylin and eosin.
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Figure 10. Colon with strikingly increased apoptosis in crypt epithelium
This pattern of colonic involvement mimics acute Graft-versus-Host Disease. Hematoxylin

and eosin.
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