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Abstract
Very early onset inflammatory bowel disease, autoimmune hepatitis (AIH), or primary scleros-
ing cholangitis (PSC) alone is a rare condition in young children. The combination of all 3 au-
toimmune disorders in a 16-month-old child is even rarer. The onset and etiology of these 
diseases is multifactorial and typically unknown. However, when the children are diagnosed, 
the accepted view point is that the inflammation was likely present for months to years prior. 
This case is unique because the gastrointestinal problems started from infancy, and evolved 
to the development of Crohn’s disease, AIH, and PSC at a very early age. This case helps bring 
to light that very early onset autoimmune disorders may in fact present with symptoms of 
feeding difficulties, growth failure, and formula intolerance. Patients may be diagnosed ini-
tially with allergic enterocolitis in infancy. Although few children with these symptoms evolve 
to develop autoimmune diseases at an older age, clinicians should consider following these 
children more closely. This case also demonstrates how hard it is to diagnose very early onset 
autoimmune disorders, as they mimic other illnesses.
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Introduction

Very early onset inflammatory bowel disease (VEO-IBD) occurs in children under the 
age of 6 years and infantile onset of inflammatory bowel disease (IBD) occurs under the age 
of 2 years [1, 2]. The incidence of pediatric IBD has been increasing [1, 3]. Other conditions 
such as cow milk protein allergy, primary immune deficiency, infections, and eosinophilic 
gastroenteritis have similar clinical presentations and should be considered when evalu-
ating for early onset IBD [1]. Possible mechanisms of development of VEO-IBD include excess 
antibiotic use, decreased exposure to parasites or infections, and dietary additions of emul-
sifiers and surfactants that all alter the gut microbiota [3]. Autoimmune hepatitis (AIH) can 
occur at any age-group or gender, but predominantly presents in adolescent females [4]. 
This disease is rare in early childhood. However, cases of AIH have been reported in infancy 
[5]. There are 2 types of AIH. Type 1 is characterized by the presence of antinuclear anti-
bodies (ANA) and/or anti-smooth muscle antibodies (ASMA), and type 2 is characterized by 
anti-liver-kidney-microsomal antibody or liver cytosol type 1 antibody [4]. Primary scle-
rosing cholangitis (PSC) can be associated with IBD and AIH [6]. There have been case 
reports of neonatal sclerosing cholangitis as young as 1 month of age, but generally, PSC is 
very rare in young children as well [6]. In addition, AIH-PSC overlap has been described 
predominately in females of younger ages [6]. The average age of diagnosis of AIH and PSC/
overlap syndrome has been reported to be 10.41 years [5]. These patients with overlap have 
elevated serum immunoglobulin levels, positive ANA, or ASMA [6]. Disordered microbiota 
is suspected to be the link among IBD, AIH, and PSC. Pro-inflammatory bacterial-derived 
peptides and secondary bile acids with repeated episodes of low-grade bacterial infections 
are suspected to lead to hepatobiliary disease in PSC [6, 7]. Lymphocytes are then activated 
to recognize the bowel and hepatic endothelium with memory T-cells that induce inflam-
mation [6]. Vancomycin is used to treat IBD and PSC, due to its effects as an antimicrobial 
and an immunomodulator [8]. What is unique about this case is that the patient developed 
Crohn’s disease, AIH, and PSC around the age of 1 year. Initially, this young girl presented as 
an infant with poor growth, reflux, feeding difficulties, and suspected allergic enterocolitis. 
The diagnosis of VEO-IBD, AIH, and PSC was highly considered when she was a toddler. 
However, when she turned 6 years of age, her disease progressed, and the diagnosis of 
Crohn’s disease, AIH, and PSC was unmistakable.

Case Report

A 2-month-old girl child with a history of eczema initially presented for reflux, colic, 
feeding difficulties, and failure to thrive. The patient’s maternal family history was significant 
for Crohn’s and ulcerative colitis, but her mother was healthy. The patient’s father and his 
family did not have a history of autoimmune disease. The physical exam upon presentation 
was normal, except for well-controlled eczema. She had several formula changes due to 
feeding difficulties and was subsequently diagnosed with reflux and cow milk protein entero-
colitis. She had a normal upper gastrointestinal tract radiography and oral pharyngeal motility 
swallow study, and she was followed by feeding therapy. She was treated with a proton pump 
inhibitor and was started on high-calorie hydrolyzed formula to support with weight gain 
until 1 year of age. At 1 year of age, dairy was added to the diet. Diarrhea started at 14 months 
of age. By 16 months of age, diarrhea progressed to include blood. Stool study results included 
negative stool culture, positive fecal occult blood, and significantly elevated calprotectin 
(shown in Table 1). An upper and lower endoscopy at the age of 16 months showed mild 
chronic active gastritis, and chronic active colitis with eosinophils, cryptitis, crypt abscess 
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formation, without granulomas (shown in Table 2; Fig. 1). The histology showed nonspecific 
morphologic features that may be seen in various conditions such as allergic colitis, infection, 
and IBD. The medical team decided that these were features of an allergic enterocolitis. She 
was switched to amino acid-based formula at 17 months of age and asked to avoid dairy. 
Despite months on this formula, she continued to have diarrhea and intermittent hemato-
chezia. She was transitioned to 100% amino acid-based formula at 40 cal/oz, given both 
orally and via a nasogastric tube to mimic enteral nutritional therapy treatment in case this 
is early Crohn’s disease. Eventually, the patient required a surgical gastrostomy tube for 
persistent feeding issues. A second calprotectin at 20 months of age did not show 
improvement (shown in Table 1). At the age of 20 months, a stool Clostridioides difficile 
PCR was positive and was performed due to chronic intermittent hematochezia. Although 
Clostridioides difficile can be considered normal flora in children under 2–3 years, the 
patient’s symptoms of recurrent hematochezia warranted expanded evaluation. Treatment 

Table 1. Calprotectin trends over the patient’s ages 
16 months–6 years

Age Calprotectin, µg/g

16 months >2,000
20 months >2,000
21 months 317.8
24 months 671.4
6 years 2,340

Table 2. Pathology reports for procedures performed at 16 months and at 6 years of age

16 months
 Duodenum Intact duodenal mucosa without inflammation or microorganisms
 Stomach, antrum Mild chronic active gastritis. No granulomas or microorganism
 Esophagus Intact esophageal mucosa without inflammation or microorganisms
 Colon, sigmoid segment Chronic active colitis with cryptitis. Crypt abscess formation, 

granulomas or microorganisms not identified
 Comment The morphologic features seen in colonic biopsies are nonspecific and 

may be seen in conditions as variable as bowel preparation, allergic 
(dietary protein) colitis, infection and in this patient’s age-group, 
rarely, IBD

6 years
 Duodenum Mild chronic duodenitis with focal active cryptitis and crypt 

alteration/hyperplasia. No evidence of granulomas or microorganisms
 Stomach, antrum Mild chronic gastritis with focal active cryptitis. Negative for 

helicobacter microorganisms
 Esophagus Esophageal mucosa, no diagnostic pathologic abnormalities
 Small intestine, terminal ileum Mild chronic ileitis with focal active cryptitis and focal crypt alteration. 

No evidence of granulomas, crypt abscess, or microorganisms
 Colon, cecum to rectum Mild chronic colitis with focal active cryptitis and crypt alteration. No 

evidence of granulomas, crypt abscess, or microorganisms
 Comment These findings are consistent with Crohn’s disease or IBD

IBD, inflammatory bowel disease.



942Case Rep Gastroenterol 2021;15:939–947

Dey et al.: Young Girl with VEO-IBD, AIH, and PSC

www.karger.com/crg
© 2021 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000520184

included multiple courses of metronidazole and a 1-month vancomycin taper that was 
monitored by the infectious disease specialist. Fecal transplant from a healthy mother was 
performed at 27 months of age via a nasogastric tube for the treatment of recurrent Clostrid-
ioides difficile. Hematochezia resolved after transplant. However, 2 weeks post-transplant, 
she developed a 1-month fever of unknown origin, requiring hospital admission. Fever 
workup revealed elevated liver enzymes (alanine amino transferase 86 IU/L, aspartate amino 
transferase 105 IU/L, and gamma glutamyl transferase 80 U/L, with normal total bilirubin 
0.4 mg/dL, albumin 4.2 g/dL, alkaline phosphatase 209 IU/L), a positive ANA (1:640), and 
ASMA (1:40). Liver biopsy (shown in Fig. 2a–c) confirmed a diagnosis of AIH-PSC overlap 
syndrome. The magnetic resonance cholangiopancreatography did not show any large bile 
duct abnormalities or strictures. The Meckel scan was normal. A prior baseline hepatic 
function panel before the admission to the hospital was not performed/available for 
comparison. The patient was referred to immunology for concern for immunodeficiency. She 
had normal white blood cell counts (11.9 10e3/µL), lymphocyte subsets, and normal immu-
noglobulin levels (1,050 mg/dL). Extensive genetic testing and chromosomal microarray 
were unremarkable. A 207-gene panel linked to primary antibody deficiencies revealed 
heterozygous variants of unknown significance for LYST and PRKDC genes without changes 
in copy number variation. Both genes are linked to autosomal recessive immune disorders, 
and the significance of these mutations is unknown.

With her liver findings and intermittent hematochezia, she was now suspected to have 
Crohn’s disease, AIH, and PSC, and treatment was initiated. Around this time, a secondary 
consultation was sought at a well-respected children’s hospital’s IBD center, where specialists 
agreed with the diagnosis of VEO-IBD, AIH, and PSC. The patient completed a 1.5-month 
course of prednisone for the treatment of AIH which improved liver enzymes (alanine amino 
transferase 38 IU/L, aspartate amino transferase 20 IU/L, and gamma glutamyl transferase 
35 U/L, with normal total bilirubin 0.3 mg/dL, albumin 3.3 g/dL, and alkaline phosphatase 
190 IU/L). She was also concurrently on ursodeoxycholic acid and vancomycin for the 
treatment of PSC. Sulfasalazine was also prescribed to help with her bowel disease. The 
patient’s rectal bleeding briefly improved, and her stool consistency and calprotectin 
improved (shown in Table 1).

At 35 months of age she was started on azathioprine and sulfasalazine, to try to wean her 
off of chronic steroid treatment. The combination helped improve her liver enzymes and 
rectal bleeding. However, 1 month after starting the medications, she developed severe 
vomiting, abdominal pain, and was admitted to the hospital with acute pancreatitis (lipase 
1,309 U/L). All medications were held. When she recovered, she was started on sulfasalazine 

Fig. 1. Initial biopsy at 16 months. Colonic 
mucosa shows mild glandular architecture 
distortion and regenerative changes with hy-
percellularity and decreased mucin in goblet 
cells. The lamina propria is expanded with an 
increased number of lymphocytes, plasma 
cells, eosinophils, and scattered neutrophils. 
Significant eosinophilis noted in the lamina 
propria (white arrow). Focal scattered cryp-
titis is present (blue arrows). H&E. ×100 and 
×300 nominal magnifications.
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monotherapy. Due to this side effect and the patient’s young age, the family did not want her 
to be on any other immune-modulating medications or biologic therapy. As per her mother’s 
request, the patient was treated mainly with sulfasalazine and supportive medications. For 
close to 2 years, she was on and off of prednisone and budesonide in combination with 
sulfasalazine. She remained on 80–100% amino acid-based nutritional therapy via gastrostomy 
tube, and very minimal solid food intake due to her continued oral aversions.

a

b

c

Fig. 2. a H&E. ×200 total magnification. There 
is interface lymphocytic inflammation, focal-
ly spilling over into the adjacent hepatocytes 
beyond the limiting plate. The inflammation 
contains few mature plasma cells (blue ar-
rows), scattered histiocytes, and eosinophils 
(inset, red arrows). b H&E. ×400 total magni-
fication. Focal lobular inflammation and he-
patocyte injury. c H&E. ×300 total magnifica-
tion. Stage 3 portal fibrosis including areas of 
dense concentric fibrosis surrounding bile 
ducts, highlighted by trichrome special stain-
ing (inset).

Fig. 3. Biopsy at 6 years. The colon shows 
mild distortion of glandular architecture with 
variable hypercellularity and decreased mu-
cin in goblet cells. There is expansion of the 
lamina propria with a mixed infiltrate of lym-
phocytes, plasma cells, scattered eosinophils, 
and fewer neutrophils. Focal cryptitis is not-
ed (blue arrows). H&E. ×100 and ×300 (inset, 
arrows), nominal magnification.
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However, she had a significant episode of hematochezia at the age of 6 years. She had 
elevated INR (1.59) and was started on oral vitamin K. This episode was complicated by the 
development of a nonhealing fissure, rectal bleeding, and persistent elevated liver enzymes. 
Repeat testing at the age of 6 years showed elevated ASMA at 1:80. Histology from upper and 
lower endoscopy showed inflammation now consistent with Crohn’s disease (shown in 
Table 2; Fig. 3). The calprotectin was even higher (shown in Table 1). Discussions regarding 
treatment occurred and included second opinions with 3 other top children’s hospitals with 
IBD centers. After much discussion, the patient was started on injectable anti-TNF while on 
prednisone. She is following endocrinology for concerns of adrenal insufficiency while 
weaning off steroids. She has been referred to genetics to evaluate for monogenic gene muta-
tions typically found in VEO-IBD and for mevalonate kinase deficiency (MKD). Treatment of 
her liver disease with a combination immunomodulator is in consideration but has not been 
started until response to anti-TNF is observed.

Discussion/Conclusion

This case demonstrated the difficulty that clinicians face when diagnosing VEO-IBD, 
which can mimic other common illnesses in this age-group such as allergic enterocolitis. The 
pathologic features of VEO-IBD include eosinophils in crypts and apoptotic crypt cells [3, 9], 
which are not typically seen in older patients with IBD. The eosinophilia seen in VEO-IBD 
involves the mucosa of the crypt, lamina propria, and surface epithelium [9]. The finding of 
eosinophilia can cause confusion with allergic or eosinophilic gastrointestinal disorders [3] 
as it did in this clinical case. In addition, villous blunting with or without inflammation can be 
seen [9]. More typical histological findings of older-onset IBD include acute inflammation like 
cryptitis, crypt abscesses with the presence of chronic changes like basal cell expansion, gran-
ulomas, Paneth cell metaplasia, mucin depletion, and crypt distortion, branching, and atrophy 
[3]. Endoscopically, patients with VEO-IBD were found to have hemorrhagic mucosa, cobble-
stoning with linear ulcers, duodenitis, duodenal ulcers, and predominantly colonic disease/
colitis [9]. Polygenic forms of IBD with hundreds of genetic susceptibility loci have been 
described in adolescent and adult onset IBD [10]. In comparison, children 5 years and younger 
have been reported to have monogenic mutations, including IL10RA, IL10RB, IL10 ligand and 
receptors, and XIAP [10, 11]. IL-10 is an anti-inflammatory cytokine secreted by dendritic 
cells, natural killer cells, eosinophils, mast cells, macrophages, B-cells, and CD4+ T-cell subsets 
(Th2 cells, Th1 cells, Th17 cells, and Treg) [11]. These monogenic defects have been found to 
disrupt epithelial barrier and epithelial response [12]. These defects have been linked to 
reduced bacterial clearance by neutrophil granulocytes/phagocytes, hyperactivation of 
immune responses (due to defects in immune inhibitory mechanisms like IL-10 signaling), 
disruption of T- and B-cell selection and activation, and dysfunctional T-cell activity [10]. 
Although the patient in this clinical case did not have all the features, MKD should also be 
considered. MKD is an autosomal recessive inborn error of metabolism in the gene for meva-
lonate kinase, which results in reduced activity of the mevalonate kinase enzyme [13]. The 
defect causes spontaneous recurrent inflammation that clinically presents with high fever, 
oral ulcers, cervical lymphadenopathy, nausea, vomiting, diarrhea, skin rashes, and arthritis 
[13].

Furthermore, patients with IBD have intestinal microbiota differences as compared to 
healthy individuals [14]. There is a vulnerable window of time for the development of the 
intestinal microbiota between birth and 3 years of age [14]. Genetic and environmental 
factors (smoking, diet, air pollution, and antibiotics) can increase susceptibility to VEO-IBD 
[14]. Murine studies have shown interactions between microbiota and increased T-cell activation 
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that contribute to inflammation and may increase the development of IBD [14]. The micro-
biota metabolites can be transferred from the mother to the child, affecting the developing 
immune response [14]. In intestinal dysbiosis, evidence suggests that patients with patho-
logical microbiota demonstrate downregulation of Th2 cells [15, 16]. This results in increased 
inflammation and depression of regulatory feedback mechanisms. Patients with autoimmune 
disorders may have dysregulation of the innate or adaptive immune system including T and 
B cells [17]. There are many other areas of immune dysregulation that leads to the devel-
opment of VEO-IBD. Highly activated T cells produce gamma-interferon, IL-17, and IL-22 
[14]. As previously discussed, patients with VEO-IBD may have mutations in IL-10 receptor, 
therefore increasing IL-17 production [14]. This and the increased macrophage expression of 
IL-1-beta can lead to immune dysregulation [14]. The mucosal T cells can also have deficiency 
in branch chain glycosylation [14], which affects T-cell function. Atypical T cells have been 
found to interact with the gamma-delta T-cell receptor at the tip of the villi, a receptor that 
also changes due to interactions with the microbiota [14]. These T cells regulate the intestinal 
barrier and tight junction proteins [14]. Therefore, there may be an interaction among 
conventional T cells, unconventional T cells, the microbiota, and the epithelial surface [14] 
that leads to inflammation. Our patient had persistent Clostridioides difficile, and suspected 
immune dysregulation. Her immune and genetic workup has not identified a known immu-
nodeficiency or disease, but testing is still ongoing. Similarly, alterations in T-cell regulation 
have been described in early onset AIH. The gene susceptibility for AIH is linked to the class 
II region of the major histocompatibility complex [18]. In children, this region has been iden-
tified to be HLA-DRB1*1301 [18]. Killer cell immunoglobulin-like receptors (KIRs) are 
expressed on natural killer cells and some subset of T cells [18]. A study of children with early 
onset type 1 AIH showed abnormalities of KIR genes [18]. It is considered that naïve CD4+ 
cells recognize antigenic peptides contained within DRB1*1301 that are expressed in liver 
antigen presenting cells [18]. After activation, CD4+ cells become effector Th1 cells, which 
then secrete IFN-gamma [18]. IFN-gamma enhances the expression of HLA class molecules 
on hepatocytes, which become the targets of the CD8+ cells/NK cells [18]. Therefore, in pedi-
atric AIH, there is an increase in the frequency of KIR2DS4-Full Length gene that alters the 
KIRs, which in combination with HLA-DRB1*1310 has a strong synergistic effect to activate 
liver T cells and produce inflammation [18]. This suggests a genetic influence for the early 
onset of type 1 AIH [18]. The patient in this case was also diagnosed with early onset AIH type 
1. Perhaps, a similar mechanism of upregulation and over-activation of a particular subclass 
of T cells in the liver and bowel are the source of inflammation. As previously discussed, 
repeated low-grade bacterial infections, and the circulation of pro-inflammatory bacterial 
peptides or abnormal secondary bile acids from the bowel to the liver via enterohepatic circu-
lation cause fibrosis and hepatobiliary disease in PSC [6, 7]. Lymphocytes are activated to 
recognize the bowel and hepatic endothelium with memory T cells that induce the inflam-
mation [6]. Therefore, just like VEO-IBD and early onset AIH, PSC has a connection with the 
interactions of the microbiota and the T cells.

The patient also had a strong family history of IBD on the maternal side. Perhaps, the fecal 
transplant should not have come from the mother although she was healthy. The prolonged 
fever after the fecal transplant helped promote an earlier diagnosis of her autoimmune 
diseases. The child may have benefitted more from a stool transplant from a stool bank. 
Currently, fecal transplant is seen as a cost-effective, FDA-approved, safe, and accepted 
treatment for severe Clostridioides difficile refractory to antibiotics [19]. There are emerging 
data involving the use of fecal transplant in managing IBD, autoimmune disorders, obesity, 
diabetes, and numerous non-GI disorders [12, 15, 19–22]. Fecal transplant has been studied 
for the treatment of both Ulcerative Colitis and Crohn’s disease [12]. After fecal trans-
plant, the microbiota can enter the mesenteric lymph node, leading to an interaction between 
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regulatory T cells and the microbiota [23]. This clinical case in our young patient also demon-
strates that careful selection of the donor is important. What is unknown is the exact immune 
system interaction of the recipient to the stool from a donor. In the future, we may be able to 
map out the microbiota of the donor in order to match it better with the recipients and the 
type of autoimmune disease that is being treated.

This case is unique as it shows the time line of how immune dysregulation evolve over 
the years to complex autoimmune disease. Diagnosis can be difficult and confusing in this age 
because the disease can mimic other diseases. In this clinical case, it took 6 years until the 
child’s pathology, clinical presentation, endoscopic findings, and labs were transpicuous. 
Based on the first histologic findings of eosinophilia from the endoscopy, the diagnosis was 
incorrectly thought to be allergic enterocolitis. Recent articles have now reported eosinophils 
the mucosa of patients with VEO-IBD, which can create confusion with pathology diagnosis, 
and delay appropriate medical therapy. Patients with VEO-IBD can have monogenic muta-
tions that should be evaluated by a geneticist and immunologist. The possible link among 
VEO-IBD, AIH, and PSC is the microbial dysbiosis and the interactions with T cells that produce 
inflammation. Clinicians need to be aware of cases like this so that the differential for VEO-IBD 
should be considered early and the patients should be followed very closely.
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