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ABSTRACT

Eosinophilic gastroenteritis is a member of eosinophilic gastrointestinal (GI) diseases
and is characterized by the accumulation of eosinophils within the GI tract. Common
symptoms of eosinophilic gastroenteritis are vomiting, abdominal pain, dysphagia,
and weight loss, but rare fever in neonate. This report describes a 10-day-old boy who
developed fever, bloody mucoid stool, and bilious vomiting resulting from eosino-
philic gastroenteritis, mimicking sepsis. Sigmoidoscopy and pathologic findings re-
vealed mucosal edema, small hemorrhagic spot, and segmental erythemoid edema in
the colon and increased number of eosinophils in the lamina propria with intraepi-
thelial eosinophils. After breast milk feeding with restriction of milk from the mother
for 6 months, specific immunoglobulin to milk was class 0 (class 3, previous). The boy
restarted formula feeding, and he had no fever and GI symptoms.
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INTRODUCTION

Gastrointestinal (GI) food allergy is divided into four categories: food protein-induced
enterocolitis syndrome, food protein-induced proctocolitis, food protein-induced entero-
pathy, and eosinophilic GI disorders”. Eosinophilic gastroenteritis is a rare condition
characterized by the presence of GI symptoms and eosinophilic infiltration in the GI tract
), Depending on the type of injury, it can be further divided into three categories: eosino-
philic gastritis, eosinophilic enteritis, and eosinophilic colitis>”. The epidemiology of
eosinophilic gastroenteritis differs among studies, and this condition presents irrespective
of age and race, with a higher incidence in men*”. The clinical symptoms may vary depen-
ding on the location, depth, and extent of bowel wall involvement and may have a chronic
course™”. Thus, the clinical management of eosinophilic gastroenteritis is difficult, owing to
its enigmatic nature and unknown etiology. Moreover, most reports have described eosino-
philic gastroenteritis in adults, owing to its rarity in the pediatric population, especially in
neonates. Here, we identified a male neonate with eosinophilic gastroenteritis along with
fever and bloody stools; we analyzed his clinical course, response to treatment, and resolu-
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tion of the gastroenteritis by restriction of the allergen for 6

months.

CASE REPORT

A 10-day-old male infant visited our tertiary center for evalua-
tion of progressive fever and bloody mucoid stools in January
2018. He was born by vaginal delivery at a local hospital at 38
weeks of gestation (weighing 3,300 g), without any perinatal
problems. Both parents had a history of allergic rhinitis. The
bloody stool of the patient was noticed about 3 days after birth
and feeding of breastmilk; however, the frequency of the stool
was once a day. The patient did not have fever that time, but his
oral intake was poor. However, the bloody mucoid stools per-
sisted, and a local pediatrician recommended replacing breast-
milk with formula. However, at 5 days of age, the patient had
passed bloody mucoid stools over 10 times. Subsequently, he
was admitted to a local hospital and started on antibiotic medi-
cation (third-generation cephalosporin) under a suspicion of
enteritis. Despite antibiotic treatment for 3 days at the local
hospital along with formula feeding four times a day, fever, ag-
gravation of bilious vomiting, abdominal distension, weight loss,
and persistent bloody stools were observed. Subsequently, the
patient was referred to our center. During physical examination,
general weakness and an abnormal abdomen with decreased
bowel sound, resulting in severe bowel distension, were ob-
served.

Owing to poor oral intake, the weight of the patient had de-
creased to 2,830 g, representing a 14.2% weight loss from the
birth weight (3,300 g). The white blood cell (WBC) count, platelet
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count, C-reactive protein (CRP), fibrin degradation product, D-
dimer, and anti-thrombin III level were 21,360/pL (30.0%, neu-
trophils), 415,000/pL, 14.13 mg/dL, 13.3 pg/mL, 4.29 pg/mL, and
57.7%, respectively, suggestive of systemic infection and dissemi-
nated intravascular coagulation (DIC). However, blood culture
showed no bacteria. Stool analysis revealed the presence of red
blood cells (>100 ng/mL); however, no viruses, bacteria, or para-
sites were observed in the polymerase chain reaction test and
culture. Sonographic examination of the abdomen revealed
diffuse bowel wall thickening of the small bowel and colon, and
nonspecific enterocolitis, including necrotizing enterocolitis, was
ruled out (Figure 1A).

Total immunoglobulin E (IgE) and eosinophil count levels were
elevated at 32.6 IU/mL and 4,701/pL, respectively, and peripheral
blood analysis revealed the presence of 7% eosinophils. Specific
IgE (sIgE) to milk was class 3 (5.11 KUA/L), and skin prick test to
milk showed positive results. Sigmoidoscopy established a
diagnosis of eosinophil gastroenteritis, revealing mucosal edema,
small hemorrhagic spots, and segmental erythematous edema in
the colon (Figure 1B, C). Biopsy showed several eosinophils in the
lamina propria (up to 90/high power field [HPF]), with intra-
epithelial eosinophils (up to 10/HPF) (Figure 2).

Intravenous administration of vancomycin, meropenem, and
metronidazole, without any oral medication, for 5 days resulted
in resolution of fever, bloody mucoid stools, and bilious vomit-
ing. Additional treatment with intravenous immunoglobulin and
anti-thrombin III markedly improved the fever, mucoid bloody
stools, and general condition of the patient. After the 5-day
treatment at our hospital, the WBC count and CRP level of the
patient were 28,840/uL (30.0% neutrophils, 16.3% eosinophils)

and 1.89 mg/dL, respectively. Sonographic examination of the
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Figure 1. Abdominal ultrasonography in a male neonate with diffuse bowel wall thickening of the small bowel and
colon (A), and sigmoidoscopy findings showing mucosal edema, small hemorrhagic spot, and segmental erythematous

edema in the rectum and sigmoid colon (B, C).
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Figure 2. (A, B) Microscopic findings in a male neonate with increased num-
ber of eosinophils in the lamina propria (up to 90/high power field [HPF]),
with intraepithelial eosinophils (up to 10/HPF) and minimal acute and
chronic inflammation in the colon (H&E, x 200) (arrow: eosinophil).

abdomen revealed absence of diffuse bowel wall thickening of
the small bowel and colon, and an improved status compared to
that observed in the previous examination. The patient was fed a
hypoallergenic formula (HA®, Maeil Dairies Co. Ltd., Seoul,
Korea); this time, no fever, mucoid bloody stools, or vomiting
was observed. On admission day 9, the patient was fed breast-
milk and the hypoallergenic formula, while restricting the
consumption of cow milk by the mother.

Fortunately, the patient no longer presented with fever or ad-
verse GI symptoms. After discharge from our hospital, his diet for
the next 6 months consisted of breastmilk, with the mother
advised to restrict the consumption of cow milk.

After 6 months, the patient revisited our clinic, and physical
examination showed that his weight and height were 8,400 g and
70.4 cm, respectively, which were within normal ranges. The
total serum IgE and eosinophil count had decreased to 2.2 IU/
mL and 801/pL, respectively. A sIgE to milk was class 0, and peri-
pheral blood analysis revealed the presence of 10% eosinophils,
which was an improvement from the results observed 6 months
ago. Formula feeding was resumed, but the patient did not
develop GI symptoms or fever.

Based on the findings of sigmoidoscopy and pathological
examination, the 10-day-old neonate who presented with high
fever, bilious vomiting, mucoid bloody stool, and abdominal
distension was diagnosed with eosinophil gastroenteritis, and

sepsis caused by an infection was ruled out.

DISCUSSION

We report a case of eosinophilic gastroenteritis in a male neo-
nate with fever and DIC, mimicking necrotizing enterocolitis or
sepsis, who was completely cured by intravenous antibiotic
administration and diet restriction.

Eosinophilic gastroenteritis is characterized by the accumula-
tion of eosinophils within the GI tract"”. According to a recent
study, although the estimated incidence of eosinophilic gastroen-
teritis remains relatively low in the United States, it has been in-
creasing in recent yearsl). However, this estimation of eosinophilic
gastroenteritis may be inaccurate, as many cases are not accu-
rately diagnosed or reported in patients. Based on the organs
affected and the intensity of eosinophilic inflammation, various
GI symptoms may occur™. The common GI symptoms include
vomiting, abdominal pain, diarrhea, and weight lossl’z); however,
fever and DIC, as observed in the neonate in this study, are rarely
observed. These common symptoms are similar to those of en-
teritis by infection; this may delay the exact diagnosis in some
patients. Although the etiology and pathophysiology underlying
eosinophil gastroenteritis are currently unknown, eosinophils
may play a crucial role in the mechanism of tissue injury. There-
fore, atopy and food allergy appear to play a role™, as observed
in this case, in milk allergy.

The diagnosis of eosinophilic gastroenteritis is based on the
presence of GI symptoms, eosinophilic infiltration in the GI tract,
typical radiological findings, peripheral eosinophilia, and the
absence of parasitic or extra-intestinal disease”. While patients
with eosinophilic gastroenteritis may have elevated serum IgE

levels or hypereosinophilia in blood, these symptoms alone may
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be insufficient for the diagnosis of eosinophilic gastroenteritiss’s).
Thus, biopsies from various sites and eosinophil count are more
relevant for the diagnosis of this disease. Similar to our observa-
tions presented here, there is a reported case of a patient with
eosinophilic gastroenteritis and colonoscopy findings showing
mucosal edema and erosions, small hemorrhagic spot, and
erythematous edema and hyperemia in the colon”.

Moreover, allergic proctocolitis diagnosed in infancy is con-
sidered an overall transient and benign condition. The symp-
toms of proctocolitis usually develop in the first 2 to 8 weeks of
life, but they can occur in the first few days in rare cases’. Allergic
proctocolitis is associated with a personal or family history of

10)

allergy . The main feature in allergic proctocolitis is blood with
or without mucus in the stools of an otherwise normally growing
and developing infant"”. Although acute symptoms of allergic
proctocolitis have been noted after ingestion of the offending
food (<12 hours), the symptoms are more likely to develop gra-
dually over time'”. In clinical practice, allergic proctocolitis is
diagnosed when resolution of symptoms with dietary avoidance
and re-occurrence of symptoms with re-introduction are observ-
ed". Skin prick testing and sensitization tests are typically nega-
tive to the suspected foods™.

It is well established that the treatment of eosinophilic gastro-
enteritis is empirical. Diet restriction, administration of systemic
or topical corticosteroids, and immune-modulatory therapies
have been used to treat eosinophilic gastroenteritism’m. Therefore,
there is no standard therapy for this condition. If food allergens
are suspected or confirmed by blood test, skin prick test, food
challenge test, or clinical symptoms, food restriction should be
considered. Although food restriction suggested by skin tests has
shown uncertain effects, amino acid-based elemental diets
resolved both symptoms and tissue eosinophilia in patients with
eosinophil gastroenteritisls). However, the main drawbacks of
dietary restriction may involve recurrence of symptoms with re-
introduction of non-elemental foods, nutritional imbalance, and
mental burden on patients and their families. Systemic or topical
corticosteroids have shown favorable results in patients with
eosinophilic gastroenteritis in whom dietary treatment is not
feasible or effective®'”. Long-term use of systemic corticosteroids
is limited because of the risk of systemic side effects; hence, many
patients with eosinophilic gastroenteritis do not achieve complete
symptom remission. This points to food restriction and cortico-
steroid treatment as efficient methods for improvement of

clinical symptoms in most cases; however, persistent medical
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treatment and follow-up are required. In the present case, we
found that the condition of the neonate rapidly improved with
dietary therapy alone, and corticosteroid therapy was not re-
quired. This finding is similar to the result of another study in
which seven patients showed clinical improvement with dietary
therapy alone, and one patient improved after antihistamine
therapy and food restriction, without the requirement of corti-
costeroid therapylg). In summary, this case shows that a neonate
with eosinophilic gastroenteritis presenting with septic condition
and DIC, along with high fever, bilious vomiting, and bloody
stools, mimicking sepsis due to infection, can be successfully
cured with food restriction for 6 months.
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