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Case Report

Cow’s Milk Protein–induced Eosinophilic Esophagitis
in a Child With Gluten-sensitive Enteropathy
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INTRODUCTION

Eosinophilic esophagitis (EE) was first described in
1978 in an adult with dysphagia (1). However, it only
became recognized as a distinct clinical entity in children
in 1995 after a report of a cohort of children with
gastroesophageal reflux symptoms resistant to aggressive
acid suppression therapy whose condition promptly
improved with elimination of all intact protein with an
elemental amino acid–based formula (2). Not unlike in
gluten-sensitive enteropathy (GSE), increased awareness
has led to dramatic increase in the frequency with which
EE is being diagnosed worldwide (2–8). We recently
evaluated a child with characteristic findings of EE and
GSE, an association that, to our knowledge, has not been
previously reported and is the basis for this case report.

CASE REPORT

A 7-year-old black male with reactive airway disease,
eczema, and type 1 diabetes mellitus was referred to the
gastroenterology clinic for positive celiac serologic find-
ings. He had had recurrent abdominal pain for several
years that was not associated with nausea, vomiting, solid
food dysphagia, food impaction, diarrhea, or weight loss.
Diabetes, asthma, and eczema were poorly controlled and
he required insulin for diabetes, daily albuterol inhaler
treatment for wheezing, and topical corticosteroids for
eczema. However, he was not receiving inhaled steroids
for the treatment of asthma. Weight and height were both
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endoscopy revealed white plaques in the esophagus.
Four-quadrant esophageal biopsies from the midportion
of the esophagus (10 cm above the gastroesophageal
junction) and distal esophagus (3 cm above the gastro-
esophageal junction) revealed 90 and 120 eosinophils per
high-power field (HPF), respectively. Eosinophilic
microabscesses, basal-cell hyperplasia, and increased
papillary height were noted in all of the esophageal
biopsies. Esophageal biopsy specimens treated with per-
iodic acid–Schiff stain did not reveal fungal elements.
Findings of gastric biopsies were normal. Duodenal
biopsies demonstrated marked villous blunting, crypt
hyperplasia, increased intraepithelial lymphocytes, and
epithelial damage. Eosinophils admixed with a large
number of plasma cells and lymphocytes were present
in the duodenal lamina propria. Eosinophilic micro-
abscesses and eosinophilic cryptitis were not seen.

In addition to excluding gluten, his family was offered
and accepted the option of also excluding milk protein,
egg, soy, and peanuts from his diet to treat EE; his diet
already excluded seafood. The 6-food exclusion diet
approach, including diet counseling for appropriate cal-
ories during temporary exclusion of 6 major proteins
from the diet, was previously described (9). One of
the 6 excluded foods was reintroduced, and 6 weeks
later upper endoscopy and esophageal biopsies were
performed before proceeding with the next food reintro-
duction. Within a few weeks of instituting the 6-food
elimination diet, the abdominal pain eczema and reactive
airway disease resolved and he no longer required albu-
terol and corticosteroid ointment. His insulin requirement
also decreased. He had gained weight at the time of his
repeat endoscopy in 6 months. Visually, the esophagus
appeared normal and multiple 4-quadrant middle and
distal esophageal regions revealed 8 and 0 eosinophils per
authorized reproduction of this article is prohibited.

HPF, respectively. Basal-cell hyperplasia resolved and
eosinophilic microabscesses were not seen. Duodenal
biopsies revealed normal villous architecture, and the
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TABLE 1. Findings of laboratory investigations

Measurement Value

Hemoglobulin, g/dL 12.2
Hematocrit, % 35.8

White blood count 4.73/mm3

Neutrophils, % 50.2
Lymphocytes, % 35.3
Monocytes, % 5.7
Eosinophils, % 7
Basophils, % 1.8

Albumin, g/dL 4.2
Normal range 3.5–4.5

IgA, mg/dL 185
Normal range 45–234

Anti-gliadin antibodies
IgA (U) 90 (normal <25)
IgG (U) 55 (normal <25)

Tissue transglutaminase (ie, IgA) 97 (normal <20)
Endomysial antibody (ie, IgG) 1:160 (normal negative)
HLA DQ2
IgE, kU/L 1162 (normal <176)
IgG, mg/dL 1050 (normal 584–1509)
IgM, mg/dL 65.5 (normal 49–230)
C3, mg/dL 86.2 (normal 93–203)
C4, mg/dL 18.1 (normal 13–52)
CD3þ CD4þ absolute count 585/mm2

(normal 548–1720/mm2)
Antitetanus titer, IU/mL 4.64 (normal <0.15)
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lamina propria was free of plasma cells, eosinophils, and
intraepithelial lymphocytes. Thereafter, repeat endo-
scopic esophageal biopsies performed every 6 weeks
after sequential reintroduction of 1 of the excluded foods
including egg, soy, and peanuts were normal. However,
reintroduction of cow’s milk protein in his diet led to
recurrence of abdominal pain, eczema, and edema with
white plaques in the esophagus. Esophageal biopsies
from middle and distal esophageal regions revealed 25
and 100 eosinophils per HPF, respectively. The initial
histological findings and subsequent eosinophilic
response to different food allergens is shown in Fig. 1.
The gastric and duodenal biopsies remained normal
following all 4 food challenges. Because seafood
had not been part of his diet, he was not challenged
with seafood. He is currently asymptomatic on a diet
excluding cow’s milk and gluten. He was not prescribed
inhaled steroids during dietary treatment of EE and GSE.

DISCUSSION

In 1937, Kaijser originally described eosinophilic
gastroenteritis (EGE) as a disorder characterized patho-
logically by infiltration of eosinophils into the mucosa of
any part of the gastrointestinal tract (10). A disorder

Ig indicates immunoglobulin.
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characterized by dense isolated infiltration of the eso-
phageal mucosa, EE gained recognition as a distinct
clinical entity in 1995 (2). Our patient had more than
20 eosinophils per HPF in esophageal biopsies and,
although gastroesophageal reflux disease was not
excluded with 24-hour pH monitoring or an adequate
trial of proton pump inhibitors for acid suppression, his
response to an elimination diet with normalization of
esophageal histology and subsequent recurrence with
reintroduction of cow’s-milk protein substantiated a
diagnosis of EE (6,11). The additional involvement of
the duodenum in our patient raised the diagnostic possib-
ility of EGE, but the mixed cellular infiltrate of lympho-
cytes, plasma cells, and eosinophils is typically seen in
GSE, whereas the inflammatory infiltrate in EGE is
predominantly eosinophilic (12). The absence of gastric
eosinophilic inflammation suggests that the patient does
not have EGE (13). In addition, other nonspecific find-
ings such as anemia and hypoalbuminemia that are
frequently associated with EGE were absent in our
patient. Villous atrophy is rarely seen in EGE, but when
it is present it fails to return to normal with elimination of
gluten from the diet (14,15).

Common variable immunodeficiency can present with
autoimmune disorders and various forms of gastrointes-
tinal inflammation. Our patient did not have a history of
recurrent infections and exhibited normal quantitative
immunoglobulins, humoral immunological response to
tetanus toxoid, and lymphocyte subpopulations, ruling
out immune dysfunction.

The diagnosis of GSE was strongly suggested by
presence of serological markers, confirmed by the duo-
denal biopsy and normalization of duodenal histology
after elimination of dietary gluten. The presence of the
genetic marker HLA DQ 2 is additional evidence in
support of a diagnosis of GSE in our patient.

Eosinophilic esophagitis is characterized as immune-

FIG. 1. EE response to exposure to various food allergens.
nauthorized reproduction of this article is prohibited.

mediated food hypersensitivity disorder, and GSE
results from intolerance to dietary gluten. Two different
food allergens, gluten and cow’s milk protein, were
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responsible for the inflammation in the duodenum and
esophagus, respectively. Upon reintroduction of cow’s
milk protein in this patient’s diet, which still excluded
gluten, EE relapsed, whereas GSE remained in remission.
This further supports the presence of 2 distinct clinical
disorders: EE and GSE in the same patient.

Both GSE and EE are distinct and different clinical
entities except for a few minor similarities. Affliction of
8% of first-degree relatives of patients with GSE is
similar to that reported in 10% of first-degree relatives
of patients with EE (16). The genetic basis for GSE (ie,
HLA DQ 2) is well established and differs from that of
EE, in which overexpression of eotaxin-3 was recently
described (17). Immune-mediated mucosal inflammatory
damage occurs in both of these disorders; it is limited to
the esophagus in EE and is associated with TH2-type
cytokine inflammatory response with overexpression of
cytokines interleukin-5 and eotaxin-3 (18,19). In GSE the
damage is predominantly limited to the proximal small
intestine and is TH-1 mediated with overexpression of
cytokines interferon-g and interleukin-1b (20). Although
inflammation is triggered by foods in both conditions,
2 different foods caused 2 different types of inflammatory
responses in 2 separate intestinal locations. Gluten was
not responsible for inducing the esophageal eosinophilia
typical of EE and was not the trigger of the EE. There-
fore, within the limits of the known pathogenesis of EE
and GSE, this patient had 2 separate diseases that were
not linked by a single pathogenic mechanism, and we are
reporting this as a unique association.

Eosinophilic gastroenteritis and celiac disease have
previously been described in the same patient in
2 separate case reports, but to our knowledge this is
the first reported case of a patient with EE associated with
GSE (21,22). After cow’s milk protein–induced EE
was treated, abdominal pain resolved and atopic symp-
toms including eczema and reactive airway symptoms
improved to the point that the patient no longer required
medications for these conditions. This novel case demon-
strates that EE and GSE can coexist in the same patient
and underscores the importance of close visual examin-
ation of the esophagus and performance of esophageal
biopsies when evaluating children for GSE.
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