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Summary
Background  Autoimmune enteropathy (AIE) defined by intractable diarrhoea and nonceliac enteropathy with 
villous atrophy, is a rare digestive disease. Case reports of this disease are sporadic and the clinical characteristics of 
AIE is seldom discussed.

Purpose  We evaluate the clinical, laboratory, histopathological features, response to therapy and outcome of AIE in 
children.

Method  We conducted a retrospective analysis of five children with AIE in our hospital. A comprehensive search 
of MEDLINE was performed using PubMed, through keywords of “autoimmune enteropathy, pediatric or children”. 
The clinical manifestations, endoscopic results, pathological results, and medication therapy of these children were 
collected and the cases were divided into two groups, infants (≤ 1 year old) and children (> 1 year old).

Results  Five cases treated in our department: one case took eight years to make the final diagnosis; one case was 
positive for anti-intestinal epithelial cell (AE) antibody; three cases showed crypt apoptosis in histopathology; and two 
cases showed celiac-like changes. All cases were responsive to glucocorticoid therapy in the early stage of treatment, 
while three cases required immunosuppressant maintenance. After reviewing the literature, we performed a statistical 
analysis of 50 cases with a male-to-female ratio of 31:19. Among them, 35 patients (70%) were within 1 year of age, 
and their clinical manifestations were mainly watery stool (43 cases, 86%), weight loss (28 cases, 56%), abdominal 
distension (3 cases, 6%), serum AE or anti-goblet cell (AG) antibody positivity (32 cases, 64%), other immune-related 
antibodies (21 cases, 42%), gene mutations (9 cases, 18%), and family history (21 cases, 42%). All the children showed 
different degrees of intestinal villous atrophy. Thirty-seven (74%) of the children were treated early, and their clinical 
symptoms were relieved. Comparing the cases between different age groups, it was found that the mortality rate of 
children with onset in infancy was higher (P < 0.05), and there was no difference in other autoimmune diseases, AE 
antibody positivity rates, and other antibodies between the two groups. In addition to survival rate between different 
age group (P = 0. 005), there was no difference in sex, autoantibody positivity rate, single gene mutation, or family 
history between the two groups (P > 0.05) through analysis of mortality and clinical remission cases.
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Introduction
Autoimmune enteropathy (AIE) is a rare intestinal dis-
ease characterised by intractable diarrhoea and immune-
mediated intestinal mucosal damage [1]. The incidence 
of AIE is 0.06 out of 100,000 children; most cases are 
associated with growth retardation while some children 
have other comorbid autoimmune diseases [2]. Clini-
cal manifestations of AIE include intractable diarrhoea, 
severe nutrient malabsorption, and hypoproteinaemia. 
Small intestinal villus atrophy is a main histopathologi-
cal feature, among other manifestations such as lym-
phocytic infiltration in the lamina propria of mucosa, 
chronic inflammation characterized by increased or 
active apoptotic bodies in the crypt epithelium, and neu-
trophilic cryptitis. Anti-intestinal epithelial (AE) or anti-
goblet cell (AG) antibodies are present in the serum. In 
1978, McCarth et al. [3] reported a case of severe intes-
tinal mucosal atrophy in a child and then proposed the 
concept of AIE. In 1997, based on the clinical data of 14 
patients, the Mayo Clinic proposed the diagnostic criteria 
that are still in use today [4]: (1) chronic diarrhoea (dura-
tion > 6 weeks); (2) manifestations of malabsorption syn-
drome; (3) manifestations of specific small bowel lesions: 
partial/complete villous atrophy, deep crypt lymphocyto-
sis, increased crypt apoptosis, and increased intraepithe-
lial lymphocytes; (4) exclusion of other causes of villous 
atrophy, such as Crohn’s disease, sprue, and small intesti-
nal lymphoma; and (5) positivity for AE and/or AG anti-
bodies. Among them, conditions (1)–(4) are necessary 
for the diagnosis of AlE. Positive AE or AG antibodies 
can support the diagnosis; however, an absence of posi-
tive antibodies cannot exclude the diagnosis of AIE.

Diagnosis of AIE is challenging, requires small bowel 
biopsy, and often confused with other caoditions causing 
glycogenic diarrhea, celiac disease, inflammation bowel 
disease, gene mutations related immune deficiency dis-
ease, and so on.

Given the rare nature of AIE, most articles on this dis-
ease have been isolated case reports or case series, lack-
ing multi-centre statistical data, especially the clinical 
characteristics of children at different ages. Therefore, 
this article will further deepen our understanding of the 
disease by comparing the clinical characteristics of chil-
dren of different ages at time of disease onset.

Methods
Detailed clinical data of five children diagnosed with AIE 
in our hospital from January 2020 to August 2022 were 
collected. Articles from 1982 to December 2021 were 
searched on Pubmed with the keyword “autoimmune 
enteropathy, Paediatric or children”, and the case data of 
all children diagnosed with AIE were obtained. A total of 
69 cases involving children have been reported [5–17]. 
Except for 24 cases with unknown auxiliary examination 
data and medication therapy data, a total of 50 children 
were included as part of the research sample of this paper. 
According to the age of onset, they were divided into an 
infant group (≤ 1 year) and a child group (> 1 year). SPSS 
software was used for statistical analysis and Fisher’s 
exact test was used for comparison between the two 
groups. This study was reviewed by the Ethics Commit-
tee of the hospital (Ethics Review No: SHERLL2020026), 
and the guardians of five cases treated in our department 
signed the informed consent form.

Patient
Case 1  A 2 -year-old girl developed gastroenteritis after 
an insanitary diet at the beginning of the disease and then 
developed chronic diarrhoea. The clinical manifesta-
tions were watery stools and abdominal distension, which 
could not be relieved by diet therapy, antibiotic appli-
cation, or other treatments. The stool was yellow green 
watery with occasional mucus and no bloody substances. 
During repeated monitoring, no red or white blood cells 
were found in the routine examination of the stool. Physi-
cal examination on admission revealed severe malnutri-
tion. Laboratory examination:serum AE antibody was 
positive, decreased serum albumin. Endoscopic examina-
tion showed that the duodenal villi were low and flat (see 
Fig. 1A, B). The histology suggested that the small intesti-
nal villi were atrophied (see Fig. 2A, B), apoptotic bodies 
were present.

Case 2  A 5-month-old girl presented with increasing fre-
quency of defaecation along with slow weight gain. Feed-
ing the patient a deeply hydrolyzed formula powder was 
not effective. Colonoscopy showed terminal ileal oedema, 
a pathology suggestive of active inflammation, and the 
symptoms were slightly relieved by dexamethasone(1 mg/
kg/day)(Due to early onset and ineffective to conventional 
treatment, VEO-IBD was considered by local hospital, so 
dexamethasone was added for treatment.). By the age of 

Conclusion  Endoscopic examination and mucosal pathological examination should be performed to diagnose AIE 
in children with watery stool and weight loss who fail to be treated with diet therapy. Immunotherapy is the core of 
medical management of AIE and can improve prognosis. Children with a poor prognosis in infancy should be actively 
treated to reduce mortality rates associated with AIE.
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9 months, after respiratory tract infection, the child had 
a large amount of watery stool and progressive weight 
decline. Physical examination at admission revealed 
severe malnutrition and a dehydrated appearance. Gas-
troscopy showed duodenal mucosal oedema, and path-
ological examination showed obvious atrophy of the 
duodenal mucosa, lymphocyte infiltration in the lamina 
propria, goblet cells, and crypt apoptosis.

Case 3  A 9 -month-old-boy, had intermittent watery 
stool with slow weight gain 2 months after birth. Repeated 
antidiarrheal and antibiotic treatments were not effective. 
No ulcer or erosion was found via gastroscopy or colo-
noscopy in the other hospitals. Physical examination on 
admission revealed severe malnutrition and mild dehydra-
tion. antibody and gene detection of celiac disease were 
negative. Gastroscopy showed low duodenal mucosa. 
Pathological examination showed celiac-like changes with 
few neutrophil infiltrations (see Fig. 2C). Diet therapy was 
ineffective in this case.

Case 4  A 10-year-old-girl had an increased defaeca-
tion frequency, 2–5 times per day, by the time she was 
2 years old and slow weight gain with abdominal disten-

sion. Serum α-1 antitrypsin level was at the lower limit of 
normal examined by local hospital. Gastroscopy and cap-
sule endoscopy showed chapped fissure-like changes(see 
Fig.  1C, D), the celiac antibody gene was negative, and 
enteral nutrition and single-element diet were ineffective. 
Physical examination at admission revealed severe mal-
nutrition, abdominal distension, and obvious hypopro-
teinaemia. Gastroscopy showed celiac-like changes in the 
descending duodenum, and the small intestinal villi were 
flat, with celiac-like changes and few neutrophil infiltra-
tions (see Fig.  2D). Diet therapy was ineffective in this 
case.

Case 5  A 4-year-old girl had chronic diarrhoea, watery 
stool with obvious weight loss after gastrointestinal infec-
tion, and ineffective routine fasting and rehydration treat-
ment at the beginning of the disease. Physical examination 
at admission revealed mild malnutrition and abdominal 
dilatation, while gastroscopy showed oedema in the duo-
denal bulb and descending part, along with sparse villi. 
Pathological examination showed duodenal mucosa atro-
phy, obvious lymphocyte infiltration in the lamina pro-
pria, and goblet cells with crypt apoptosis.

Fig. 1  Endoscopy figures of case 1 and 4. (A) Showed the villi in the descending part of duodenum are low and flat. (B) Showed the villi of the terminal 
ileum are sparse, and no ulcer or erosion is found. (C) and (D) showed the small intestinal villi are flat, with celiac-like changes

 



Page 4 of 9Jin et al. BMC Pediatrics          (2023) 23:601 

Results
Five children in our hospital received routine rehydration 
therapy, parenteral nutrition support, and diet restric-
tion after admission; but diarrhoea symptoms were 
not relieved. Through further examinations to exclude 
inflammatory bowel disease, celiac disease, stomatitis 
diarrhoea, small intestinal lymphoma and other diseases 
that may cause atrophy of small intestinal villi, a whole 
exon gene examination was performed, and no mutation 
of pathogenic site was found, which met Mayo diagnostic 
criteria [4], and the final diagnosis was AIE. Glucocorti-
coid therapy was administered at an initial dose of 2 mg/
kg/day of methylprednisolone. Except for cases 4 and 5, 
the diarrhoea symptoms were relieved, whereas in other 
children, it was not immediately beneficial. After the 
dosage increased to 4 mg in cases 1–3, the symptoms of 
loose stool in cases 2 and 3 were relieved. These symp-
toms reappeared in the process of glucocorticoid reduc-
tion to 4 mg/day but were relieved once tacrolimus was 
added to the treatment course. In case 1, the symptoms 
were relieved by treatment with glucocorticoid combined 

with cyclosporine, but the symptoms reappeared in the 
process of adding normal diet, and rescue treatment with 
infliximab was ineffective. After adjusting the immuno-
suppressant dose to include tacrolimus, clinical remis-
sion was achieved.

Clinical characteristics of five children in our hospital 
are shown in Tables 1 and 2, and 3. Of the five cases, two 
cases had onset within 1 year of age, the mean onset age 
was 1.59 years old and the average time from onset to 
final diagnosis was 2.4 years. All children had malnutri-
tion, anaemia, and hypoproteinaemia and were respon-
sive to glucocorticoid therapy. One case in which the 
drug was completely stopped, and the other three cases 
needed immune drugs to be maintained, there is also one 
patient with hormone reduction under observation.

Statistical analysis was performed on the clinical data 
of the 50 children (Table 4). The ratio of males to females 
was 31:19, with boys being more affected by AIE. The 
average age of onset was 1.6 years old, while 35 cases 
(70%) experienced onset within 1 year of age, among 
them 27 were onset within 6 months, and the average 

Table 1  Clinical characteristics of 5 AIE patients of our hospital
No. Sex Onset age(Y) Time for diagnosis(m) Clinical manifestations Z-score weight for height Family history
1 F 2.2 4 Watery stools, abdominal distension -3.5 N

2 F 0.4 6 Watery stools -1.7 N

3 M 0.16 7 Watery stools -5.1 N

4 F 2 120 Mushy stool, abdominal distension -3.15 N

5 M 3.2 9 Watery stools, abdominal distension 0.3 N
F: Female, M: Male, Y: Year, m: Month, N: Negative

Fig. 2  Pathological figures of case 1, 3 and 4. (A) HE 400 times, (B) HE 100 times. Shows that the villi of duodenal bulb, descending part and terminal ileum 
mucosa are flat or disappear, some crypts are damaged, goblet cells are significantly reduced, apoptotic cells are occasionally seen at the bottom of the 
crypt, and a large number of lymphocytes infiltrate into the lamina propria. Pathology showed celiac-like changes (C) HE 400 times, (D) HE 100 times The 
mucosal villus is severely atrophic, the lamina propria can be seen with more lymphoplasma cells and a small amount of neutrophils infiltration, crypt 
hyperplasia, no apoptosis, and increased intraepithelial lymphocytes
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age of whom was 2.5 months. Clinical manifestations 
were mainly watery stools (43 cases, 86%), weight loss (28 
cases, 56%), abdominal distension (3 cases, 6%), and posi-
tive erum AE or anti-goblet cell (AG) antibody (32 cases, 
64%). Other immune-related antibodies were detected 
in 21 cases (42%): anti-thyroid antibody in 6 cases; anti-
nuclear antibody in 10 cases; anti-insulin antibody in 2 
cases; anti-Ergot antibody in 1 case; and anti-Saccharo-
myces cerevisiae antibody in 2 cases. Twenty-one chil-
dren (42%) had combined family histories of AIE. All 
children had intestinal mucosal pathology showing differ-
ent degrees of atrophy.

Gene mutations related disease were found in a total 
of 9 cases (18%): two cases immunodysregulation poly-
endocrinopathy enteropathy X-linked (IPEX),three 
cases hypogammaglobulinemia, one case autoimmune 
polyendrocrinopathy-cadidiasis-ectodermal dystrophy 
(APECED), one case Kabuki syndrome, one case X-linked 
immunodeficiency, and one case hyper-IgE syndrome.

42 cases received drug treatment after diagnosis 
(Table  5), 7 cases of simple glucocorticoid, 18 cases of 
tacrolimus, 9 cases of azathioprine, 2 cases of cyclospo-
rine, 2 cases of cyclophosphamide, and 4 cases of main-
tenance therapy with parenteral nutrition. Thirty-seven 

Table 2  Laboratory examinations of 5 AIE children of our hospital
No. Hb Alb AE-IgG Celiac 

antibody
Electronic gastroscope Electronic 

colonoscope
Capsule 
endoscope

Pathogenic 
detection

Other 
antibodies

Gene 
test-
ing

1 85 25 P N Duodenal villi low and flat Edema of 
terminal ileum 
mucosa

Not done N N N

2 78 29 N N Duodenal mucosal 
oedema

Sparse villi in 
terminal ileum 
mucosa

Not done fungal 
infection, 
cure

N N

3 68 25 N N Low duodenal mucosa N Not done N Anti-thyroid 
antibody

N

4 98 27 N N Celiac-like changes in the 
descending duodenum

N Lower and flat 
villi of upper 
small intestine

N Anti-Saccharo-
myces cerevisiae 
antibody

N

5 102 26 N N Oedema in the duodenal 
bulb and descending part, 
along with sparse villi

N The villi of the 
upper jejunum 
are low and flat

N Anti-Saccharo-
myces cerevisiae 
antibody

N

Hb: Hemoglobin, g/L, Alb: Albumin, g/L, AE-IgG: Anti-intestinal epithelial immunoglobulin G, P: Positive, N: Negative

Table 3  Endoscopy, treatment and outcome of 5 AIE children of our hospital
No. Endoscopy Pathological 

type
Treatment Outcome Follow up

1 Villi low and flat Duodenitis type Glucocorticoid 
-Cyclosporin-Remicade-Tacrolimus

No diarrhea, weight gain Tacrolimus maintenance

2 Villi low and flat Duodenitis type Glucocorticoid Normal defecation and growth No repetition after drug 
withdrawal

3 Villi low and flat Celiac-like Glucocorticoid - Tacrolimus Defecate 1–2 times per day Tacrolimus maintenance

4 Villi low and flat Celiac-like Glucocorticoid Defecate 1 times per day, weight 
gain

Glucocorticoid 
reduction

5 Villi low and flat Duodenitis type Glucocorticoid - Tacrolimus Defecate 1 times per day, normal 
weight

Tacrolimus maintenance

Table 4  The clinical features of 50 AIE children
Clinical features N = 50
Sex
M 31(62%)

F 19(38%)

Age(Y) Average: 1.6y

≤ 1Y 35(70%) Av-
erage: 4.2 m

<6 m 27(54%) Av-
erage: 2.5 m

≥6 m &≤1Y 8(16%) Aver-
age: 10 m

> 1Y 15(30%)

Clinical manifestation (Onset symptoms)
Watery stools 43(86%)

Weight loss 28(56%)

Watery stools and weight loss at the same time 27(54%)

Abdominal distension 3(6%)

Vomit 1(2%)

Laboratory examination
Positive AE antibody 32(64%)

Positive other antibodies 21(42%)

Gene mutations related disease 9(18%)

Mucosal atrophy 50(100%)

Positive family history 21(42%)
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cases achieved clinical remission after drug treatment 
(74%), five cases died of infection after adding immuno-
suppressants, and eight cases died without medication.

The children in our study were divided into infant (≤ 1 
year old) and child (> 1 year old) groups. The chi-square 
test was used for the analysis (Table 6). The mortality rate 
of children with onset in infancy was higher (P = 0.005, < 
0.05). There was no significant difference in other auto-
immune diseases, in the AE antibody-positive rate, and 
other antibodies between the two groups. In addition to 
age group, there was no difference in sex, autoantibody 
positivity rate, single gene mutation, or family history 
between the two groups through analysis of death and 
clinical remission case groups (Table 7).

Discussion
Autoimmune enteropathy (AIE) is an autoimmune dis-
ease of unknown aetiology, characterised by villous atro-
phy of the small intestinal mucosal epithelium. Most of 
these cause chronic diarrhea and may be life-threating 
diarrhea in infancy.

The main clinical manifestation of AIE is severe and 
long-term secretory diarrhoea, which is characterised by 
a large amount of watery stools, with a diarrhoea volume 
of up to 5,000 mL/day. The effects of fasting and water 
deprivation are not typically beneficial and the faecal 
aetiology is negative. Parenteral nutrition is required to 
maintain water and electrolyte balance. Intestinal malab-
sorption can result in low body weight and poor growth 
[18]. In addition, children with AIE are often prone to 
local and systemic infections related to the skin barrier, 
intestinal barrier, immunotherapy, and malnutrition [19]. 

In this paper, five children who were clinically relieved 
by immunotherapy developed systemic infections and 
died. Endoscopic manifestations are mostly mild, with 
sparse or oedema of the small intestinal villi, and some 
of them show fan-shaped and fissure-like changes in the 
duodenum, which are difficult to distinguish from celiac 
disease. AIE can be isolated in the gastrointestinal tract 
or may be part of a systemic disease. In children, these 
systemic diseases are mostly primary immunodeficiency 
diseases that are mostly related to gene mutations [5, 20]. 
Common diseases include immune disorders, multiple 
endocrine diseases, enteropathy, autologous multiple 
endocrine diseases, candidiasis, ectodermal dystrophy 
syndrome, and others [21].

Laboratory tests for AIE lack specificity, and AE and/
or AG antibodies are only present in the serum intesti-
nal autoantibodies of some children. Positive serum AE 
or AG antibodies increase the possibility of AIE diagno-
sis, but is not necessary for diagnosis [22]. It has been 
reported that serum intestinal autoantibodies appear 
only after the onset of mucosal injury and decrease or 
become negative with treatment before histological 
remission [23]. Although many experts currently recom-
mend their use as diagnostic criteria for AIE, the retro-
spective analysis in this paper shows that the positive rate 
of antibodies is only 64%. The presence of antibodies can-
not be detected in all patients with typical AIE and not in 
other diseases either, such as inflammatory enteropathy, 
celiac disease, and HIV [23–26]. In addition, peripheral 
blood autoantibodies that can be detected in AIE patients 
include anti-thyroglobulin, anti-thyroid peroxidase, and 
anti-Saccharomyces cerevisiae antibodies; however, their 
significance and diagnostic value in the pathogenesis 
of AIE are still unclear [27]. Our retrospective statisti-
cal analysis also concluded that there was no difference 
between the presence of autoantibodies and remission 
rate and prognosis of treatment.

AIE has no specific histological features; however, all 
patients have gastrointestinal mucosal injuries. Injury 
is usually confined to the mucosa, while deep ulcers or 
transmural inflammatory changes are rarely observed. 
The pathological diagnostic criteria of AIE in the past 
were blunt villi, lymphocytosis in the deep crypt, 
increased apoptosis of crypt cells, and increased lympho-
cytes in the surface intraepithelium; however, at present, 
the pathological tissues of AIE can be divided into four 

Table 5  The clinical therapeutic and outcome of 50 AIE 
children
Clinical therapeutic N = 50 Outcome
Simple glucocorticoids 7(14%) Clinical remission

Immune drugs 31(62%) 26 cases clinical remission(83%)

Tacrolimus 18 4 cases died, 14 cases Clinical 
remission(77%)

Azathioprine 9 1 case died, 8 cases Clinical 
remission(88%)

Cyclosporine 2 Clinical remission

Cyclophosphamide 2 Clinical remission

Parenteral nutrition 4(8%) Partial remission of Intestinal 
symptoms, but no remission of 
growth retardation

Table 6  The analysis of clinical features of the AIE patients from different ages
AE antibody Other antibodies Genetic defect Survival rate

Age N P N P N P Survival Death

≤ 1Y 14 21 21 14 30 5 22 13

>1Y 4 11 8 7 11 4 15 0

Chi-square 0.834 0.192 1.034 11.126

P Value 0.523 0.662 0.423 0.005
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types: active duodenitis (characterised by active chronic 
inflammatory process and neutrophil cryptitis, but 
without abscess), celiac disease-like, graft-versus-host 
disease-like (obvious apoptosis can be seen in crypts), 
and mixed mode. At present, all four types have been 
reported in paediatric patients [5, 20, 28]. A retrospec-
tive study of the mucosal pathology of AIE showed that 
among 23 children, there were 10 celiac-like (43.3%), 
eight mixed mode, one acute GVHD mode, and four duo-
denitis modes, while for patients with immunodeficiency, 
the prevalence of celiac-like mode could be as high as 
72% [6]. Two of the confirmed cases in our hospital also 
showed a celiac-like pattern; therefore, this pattern is still 
very common among children, which is important in 
early differentiation and diagnosis.

These results suggest that the prognosis of patients 
with AIE depends on the severity of symptoms and 
signs of the digestive system, the severity and extent of 
histological lesions of the gastrointestinal tract, and the 
existence of parenteral involvement [27, 29]. However, 
through retrospective analysis of case data, it was found 
that only the age of onset was closely related to mortal-
ity (Table  2), whereas there was no difference in family 
history, signs, or other diseases between the age groups. 
This may also be due to the fact that the number of cases 
we collected was mostly from the literature, and the pur-
pose of case studies in the literature is specific and the 
description of pathological changes is different, which 
has a certain impact.

At present, there is no consensus on the treatment of 
AIE, because children with AIE often suffer from stunt-
ing due to nutritional absorption disorder, and their 
developmental conditions such as weight and height are 
mostly lower than those of normal children of the same 
age. The use of immunosuppressants based on nutritional 
support is recommended [21, 23]. At present, there is no 
evidence-based treatment scheme owing to the lack of a 
large-scale sample and controlled trial evaluation. Glu-
cocorticoids are the first choice for immunosuppressive 
therapy; when glucocorticoids are ineffective, tacroli-
mus, cyclosporine, tumour necrosis factor α monoclonal 
antibody, and other second-line treatment schemes can 
be selected for immunosuppressive therapy. Tacrolimus 
has been reported to have a high clinical remission rate 
(approximately 77%) for steroid-ineffective or refractory 
autoimmune bowel disease [23], which is similar to the 
remission rate of the cases we collected (78%). All cases 
in this study were treated with hormone and immu-
nosuppressive therapy, and most of them had clinical 
remission. A few children died of septicaemia, but the 
mortality rate was significantly lower than that of the 
untreated children. Therefore, early drug treatment can 
save the lives of children with AIE.
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Overall, the clinical and histopathological manifesta-
tions of AIE in children, especially in infants, are quite 
varied. Early diagnosis and medication can reduce mor-
tality and improve growth and development. Therefore, 
it is helpful for clinicians and pathologists to identify the 
clinical characteristics and different pathological patterns 
of AIE in its early stages.

This paper has limitations. Since the clinical data of 45 
children were reported in the previous literature, the clin-
ical remission time and follow-up after drug addiction 
were not fixed, so the overall evaluation and long-term 
clinical remission rate of drug treatment were uncertain. 
Therefore, the follow-up will strengthen the follow-up 
work of the confirmed patients in our hospital and help 
to evaluate the medication and clinical prognosis.

Acknowledgements
Not applicable.

Author Contributions
Meng Jin wrote the main manuscript text and prepared Figs. 1 and 2; Tables 1, 
2, 3, 4 and 5. Youzhe Gong and Wenwen Liu collected the clinical data and 
participated in data analysis. All authors reviewed the manuscript.

Funding
This study was supported by the Cultivation Plan Foundation of the Capital 
Institute of Pediatrics (PY-2019-08).

Data Availability
The data have been listed above in the main paragraph.

Declarations

Ethics approval and consent to participate
This study was approved by the medical ethics committee of the Children’s 
Hospital Capital Institute of Pediatrics (Ethics Review No.: SHERLL2020026), 
Beijing, China. Guardians of all pediatric participants signed the informed 
consent form. All methods were performed in accordance with the relevant 
guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Gastroenterology Department, Children’s Hospital Capital Institute of 
Pediatrics, Beijing 100020, China

Received: 25 July 2023 / Accepted: 19 November 2023

References
1.	 Sarah E, Umetsu I, Brown C, Langner, Gregory Y, Lauwers. Autoimmune 

enteropathies. Virchows Arch. 2018;472(1):55–66. https://doi.org/10.1007/
s00428-017-2243-7.

2.	 Mitomi H, Tanabe S, Igarashi M, Katsumata T, Arai N, Kikuchi S, Kiyohashi 
A, Okayasu I. 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. https://doi.
org/10.1080/00365529850171657.

3.	 McCarthy DM, Kaltz SI, Gazze L, Waldmann TA, Nelson DL, Strober W. Selective 
IgA deficiency associated with total villous atrophy of the small intestine and 
an organ-specific anti-epithelial cell antibody. J Immunol. 1978;120(3):932–8. 
PMID:632592.

4.	 Corazza GR, Biagi F, Volta U, Andreani ML, De Franceschi L, Gasbarrini 
G. Autoimmune enteropathy and villous atrophy in adults. Lancet. 
1997;350(9071):106–9. https://doi.org/10.1016/S0140-6736(97)01042-8.

5.	 Aatur D, Singhi A, Goyal JM, Davison MD, Regueiro RL, Roche S. Pediatric 
autoimmune enteropathy: an entity frequently associated with immunode-
ficiency disorders. Mod Pathol. 2014;27(4):543–53. https://doi.org/10.1038/
modpathol.2013.150. Epub 2013 Sep 20.

6.	 Villanacci V, Ravelli VLA, Buscarini E, Salviato T, Lionetti P, Martelossi MSS, 
De Giacomo C. Diego Falchetti, Gloria Pelizzo, Gabrio Bassotti. Clinical 
manifestations and gastrointestinal pathology in 40 patients with autoim-
mune enteropathy. Clin Immunol. 2019;207:10–7. https://doi.org/10.1016/j.
clim.2019.07.001. Epub 2019 Jul 4.

7.	 Lars M, Marthinsen H, Scott J, EJderhamn. Autoimmune enteropathy in 
Swedish children, 1985–2002: a call for strict diagnostic criteria. Scand J Gas-
troenterol. 2008;43(9):1102–7. https://doi.org/10.1080/00365520802029864.

8.	 Lachaux A, Loras-Duclaux I, Bouvier R. Autoimmune enteropathy in infants. 
Pathological study of the Disease in two familial cases. Virchows Arch. 
1998;433(5):481–5. https://doi.org/10.1007/s004280050277.

9.	 Seidman EG, Lacaille F, Russo P, Galeano N, Murphy G, Roy CC. Success-
ful treatment of autoimmune enteropathy with cyclosporine. J Pediatr. 
1990;117(6):929–32. https://doi.org/10.1016/s0022-3476(05)80140-4.

10.	 Mirakian R, Richardson A, Milla PJ, Walker-Smith JA, Unsworth J, Savage MO, 
Bottazzo GF. Protracted Diarrhoea of infancy: evidence in support of an auto-
immune variant. Br Med J. 1986;293(6555):1132–6. https://doi.org/10.1136/
bmj.293.6555.1132.

11.	 Walker-Smith JA, Unsworth DJ, Hutchins P, Phillips AD, Holborow EJ. Auto-
antibodies against gut epithelium in child with small-intestine enteropathy. 
Lancet. 1982;1(8271):566–7. https://doi.org/10.1016/s0140-6736(82)92076-1.

12.	 Fisher SE, Boyle JT, Holztapple P. Chronic protracted diarrhea and jejunal 
atrophy in an infant. Cimetidine-associated stimulation of jejunal mucosal 
growth. Dig Dis Sci. 1981;26(2):181–6. https://doi.org/10.1007/BF01312239.

13.	 Savage MO, Mirakian R, Harries JT, Botazzo GF. Could protracted Diarrhoea 
of infancy have an autoimmune pathogenesis? Lancet. 1982;1(8278):966–7. 
https://doi.org/10.1016/s0140-6736(82)91965-1.

14.	 Ellis D, Fisher SE, Smith WI Jr, Jaffe R. Familial occurrence of renal and 
intestinal Disease associated with tissue autoantibodies. Am J Dis Child. 
1982;136(4):323–6. https://doi.org/10.1001/archpedi.1982.03970400041013.

15.	 Powell BR, Buist NR, Stenzel P. An X-linked syndrome of diarrhea, polyendo-
crinopathy, and fatal Infection in infancy. J Pediatr. 1982;100(5):731–7. https://
doi.org/10.1016/s0022-3476(82)80573-8.

16.	 Martini A, Scotta MS, Notarangelo LD, Maggiore G, Guarnaccia S, De Giacomo 
C. Membranous glomerulopathy and chronic small-intestinal enteropathy 
associated with autoantibodies directed against renal tubular basement 
membrane and the cytoplasm of intestinal epithelial cells. Acta Paediatr 
Scand. 1983;72(6):931–4. https://doi.org/10.1111/j.1651-2227.1983.tb09846.x.

17.	 Charritat JL, Polonovski C. Pediatric autoimmune enteropathies with anticyto-
plasmic enterocytic auto-antibodies. Ann Pediatr(Paris). 1987;34(3):195–203. 
PMID:3296919.

18.	 Catassi C, Fabiani E, Spagnuolo MI, Barera G, Guarino A. Severe and pro-
tracted diarrhea: results of the 3-year SIGEP multicenter survey. Working 
Group of the Italian Society of Pediatric Gastroenterology and Hepatol-
ogy (SIGEP). J Pediatr Gastroenterol Nutr. 1999;29(1):63–8. https://doi.
org/10.1097/00005176-199907000-00016.

19.	 Cuenod B, Brousse N, Goulet O, De Potter S, Mougenot JF, Ricour C, 
Guy-Grand D, Cerf-Bensussan N. Classification of intractable diarrhea in 
infancy using clinical and immunohistological criteria. Gastroenterology. 
1990;99(4):1037–43. https://doi.org/10.1016/0016-5085(90)90624-a.

20.	 Natacha Patey-Mariaud de Serre, Canioni D. Soléne Ganousse, Frédéric Rieux-
Laucat, Olivier Goulet, Frank Ruemmele, Nicole Brousse. Digestive histo-
pathological presentation of IPEX syndrome. Mod Pathol. 2009;22(1):95–102. 
https://doi.org/10.1038/modpathol.2008.161. Epub 2008 Sep 26.

21.	 Charles B, Chen F, Tahboub T, Plesec M, Kay. Kadakkal Radhakrishnan. A 
Review of Autoimmune Enteropathy and its Associated syndromes. Dig Dis 
Sci. 2020;65(11):3079–90. https://doi.org/10.1007/s10620-020-06540-8. Epub 
2020 Aug 24.

22.	 Massimo Montalto FD, Onofrio L, Santoro A, Gallo A, Gasbarrini G. Gasbarrini. 
Autoimmune enteropathy in children and adults. Scand J Gastroenterol. 
2009; 44(9): 1029-36. https://doi.org/10.1080/00365520902783691.

https://doi.org/10.1007/s00428-017-2243-7
https://doi.org/10.1007/s00428-017-2243-7
https://doi.org/10.1080/00365529850171657
https://doi.org/10.1080/00365529850171657
https://doi.org/10.1016/S0140-6736(97)01042-8
https://doi.org/10.1038/modpathol.2013.150
https://doi.org/10.1038/modpathol.2013.150
https://doi.org/10.1016/j.clim.2019.07.001
https://doi.org/10.1016/j.clim.2019.07.001
https://doi.org/10.1080/00365520802029864
https://doi.org/10.1007/s004280050277
https://doi.org/10.1016/s0022-3476(05)80140-4
https://doi.org/10.1136/bmj.293.6555.1132
https://doi.org/10.1136/bmj.293.6555.1132
https://doi.org/10.1016/s0140-6736(82)92076-1
https://doi.org/10.1007/BF01312239
https://doi.org/10.1016/s0140-6736(82)91965-1
https://doi.org/10.1001/archpedi.1982.03970400041013
https://doi.org/10.1016/s0022-3476(82)80573-8
https://doi.org/10.1016/s0022-3476(82)80573-8
https://doi.org/10.1111/j.1651-2227.1983.tb09846.x
https://doi.org/10.1097/00005176-199907000-00016
https://doi.org/10.1097/00005176-199907000-00016
https://doi.org/10.1016/0016-5085(90)90624-a
https://doi.org/10.1038/modpathol.2008.161
https://doi.org/10.1007/s10620-020-06540-8
https://doi.org/10.1080/00365520902783691


Page 9 of 9Jin et al. BMC Pediatrics          (2023) 23:601 

23.	 Federico Biagi, Paola I, Bianchi L, Trotta, Gino R, Corazza. Anti-goblet cell anti-
bodies for the diagnosis of autoimmune enteropathy? Am J Gastroenterol. 
2009;104(12):3112. https://doi.org/10.1038/ajg.2009.511.

24.	 Fiocchi C, Roche JK, Michener WM. High prevalence of antibodies to 
intestinal epithelial antigens in patients with inflammatory bowel Disease 
and their relatives. Ann Intern Med. 1989;110(10):786–94. https://doi.
org/10.7326/0003-4819-110-10-786.

25.	 Martín-Villa JM, Camblor S, Costa R, Arnaiz-Villena A. Gut epithelial cell 
autoantibodies in AIDS pathogenesis. Lancet. 1993;342(8867):380. https://doi.
org/10.1016/0140-6736(93)91531-p.

26.	 Skogh T, Heuman R, Tagesson C. Anti-brush border antibodies (ABBA) in 
Crohn’s Disease. J Clin Lab Immunol. 1982;9(3):147–50. PMID:6762441.

27.	 Russo PA, Brochu P, Seidman EG, Roy.Autoimmune CC. Enteropathy Pediatr 
Dev Pathol. 1999;2(1):65–71. https://doi.org/10.1007/s100249900092.

28.	 Ricard Masia S, Peyton GY, Lauwers I, Brown. Gastrointestinal biopsy find-
ings of autoimmune enteropathy: a review of 25 cases. Am J Surg Pathol. 
2014;38(10):1319–29. https://doi.org/10.1097/PAS.0000000000000317.

29.	 Hill SM, Milla PJ, Bottazzo GF, Mirakian R. Autoimmune enteropathy and Coli-
tis: is there a generalised autoimmune gut disorder? Gut. 1991;32(1):36–42. 
https://doi.org/10.1136/gut.32.1.36.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.1038/ajg.2009.511
https://doi.org/10.7326/0003-4819-110-10-786
https://doi.org/10.7326/0003-4819-110-10-786
https://doi.org/10.1016/0140-6736(93)91531-p
https://doi.org/10.1016/0140-6736(93)91531-p
https://doi.org/10.1007/s100249900092
https://doi.org/10.1097/PAS.0000000000000317
https://doi.org/10.1136/gut.32.1.36

	﻿Clinical characteristics and management of autoimmune enteropathy in children: case reports and literature review
	﻿Summary
	﻿Introduction
	﻿Methods
	﻿Patient
	﻿Results
	﻿Discussion
	﻿References﻿﻿﻿﻿


