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Brief Clinical Observation

Eosinophilic gastroenteritis with severe protein-losing enteropathy:
Successful treatment with budesonide
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Abstract

We report the clinical, laboratory, endoscopic and histopathological findings in a 40-year-old woman with watery diarrhoea and hypopro-
teinaemia. Elevated�1-antitrypsin clearance confirmed massive protein-losing enteropathy. Gastroscopic and colonoscopic biopsies showed
abundant infiltration of the small bowel wall with eosinophils in proximal duodenum and terminal ileum, respectively. These findings estab-
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ished the diagnosis of eosinophilic gastroenteritis. Both the inflammatory alterations and the severe intestinal protein loss were s
reated with budesonide, a topically active corticosteroid preparation with controlled small bowel release. The case report illus
emission of protein-losing enteropathy secondary to eosinophilic gastroenteritis can be achieved with budesonide, thus supportin
his uncommon disease characterised by inflammatory intestinal lesions.

2005 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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. Introduction

Eosinophilic gastroenteritis (EGE) is an uncommon dis-
ase that is characterised by eosinophil-rich inflammation

n the gastrointestinal tract. The most common symptoms
nclude abdominal pain (90%), diarrhoea (60%), vomiting
60%), nausea (50%) and abdominal distension due to ascites
seeTable 1)[1]. Hence, clinicians should be aware of this
ondition because it may mimic a broad spectrum of other
ntestinal diseases from irritable bowel syndrome to acute
astrointestinal obstruction, thereby directing therapy in the
rong direction.

. Case report

A 40-year-old Caucasian woman was admitted to a teach-
ng hospital due to severe watery diarrhoea lasting for more
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than 2 weeks. She reported a slight weight loss from
to 41 kg. The patient did not recall previous allergic re
tions or similar symptoms. She had returned from h
days in France and Poland 2 and 3 months ago, re
tively.

During the hospital stay recurrent episodes of fe
occurred, but no infectious agents could be detecte
repeated blood or stool samples. Furthermore, an emp
antibiotic therapy showed no effect. Secondary to diarrh
serum protein levels (particularly albumin concentratio
decreased, and the patient developed massive oede
arms and legs. She received 20 g albumin tid without
increase in serum albumin levels. After 2 weeks, the pa
was transferred to our department at the university hospit
further treatment of the intestinal protein loss and intermi
fever.

The physical examination revealed a slightly anxiou
woman. Despite normal heart and lung exams, the pa
presented with massive oedema, which impaired the pat
mobility. Except for increased bowel sounds, the abdo
was normal. Body temperature was 36.6◦C.
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Table 1
Symptoms of EGE and treatment options

Symptoms Treatment options

Involvement of mucosa: Elimination diet
Abdominal pain
Diarrhoea and steatorrhoea Cromoglycate
Hypoproteinaemia with oedema Ketotifen
Malabsorption
Weight loss Glucocorticosteroids
Anaemia (+azathioprine?)

Involvement of muscularis: Experimental:
Motility disorder Monteluklast
Nausea and vomiting Imatinib mesylate
Intestinal obstruction Anti-IgE antibody (e.g.

omalizumab)
Involvement of (sub)serosa: Additional symptomatic therapy:

Ascites H2 blockers
Perforation Proton pump inhibitors

2.1. Laboratory data (confer Table 2)

On admission, serum levels of protein and albumin were
severely reduced. Pseudocholine esterase activity and serum
immunoglobulin (Ig) concentrations including IgE were also
reduced. Serum osmolality was increased. Except for an
initial blood film showing a minor rise in the number of
eosinophils, white and red blood counts were normal. Serum
iron and transferrin levels were low. Aminotransferases were
slightly elevated. C-reactive protein and routine coagulation
tests were normal, but 1,25-Vitamin D3 and Vitamin B12
levels were reduced.

Autoantibodies (anti-nuclear antibodies, anti-neutrophil
cytoplasmatic antibodies, antibodies against transglutami-
nase, endomysium or gliadin) and serological markers for
viral infections (hepatitis A–D, cytomegaly, Epstein–Barr
and human immunodeficiency virus) were negative.

2.2. Diagnostic work-up

The further work-up demonstrated a strikingly ele-
vated �1-antitrypsin clearance (124,000 ml/day, normal

Table 2
Pathological laboratory findings on admission
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Fig. 1. Histological specimen from proximal duodenum showing inflamma-
tion and eosinophilic infiltration (HE stain, magnification×100).

range < 35 ml/day), which is a marker for intestinal malab-
sorption[2]. Stool examinations for parasites and ova were
negative. Abdominal ultrasound showed thickened small
bowel walls and a lot of intraluminal fluid, whereas the
other organs appeared normal. Colonoscopy revealed a thick-
ened and patchy ileal mucosa but no macroscopic changes
of the colonic mucosa. Gastroduodenoscopy demonstrated
alterations similar to the ileum in the proximal duodenum,
whereas stomach and oesophagus appeared normal.

Fig. 1 shows the histology of small bowel biopsies,
which confirmed severe chronic eosinophilic and lympho-
cytic enteritis with complete absence of villi.Fig. 2displays
double contrast enteroclysis: thickened intestinal walls with
separation of small bowel loops and rarefication of intesti-
nal villi. The contrast-enhanced spiral computer tomography
(Fig. 3) revealed multiple distended and slightly thickened
small bowel loops with a homogeneously enhanced intestinal
wall. Ascites could also be detected in the pouch of Douglas
(not shown inFig. 3). There were no signs of malignancy.

Taken together, our findings supported the diagnosis of
EGE with massive protein-losing enteropathy.

2.3. Further hospital course

On the day of admission, we started total parenteral nutri-
tion and electrolyte supply. The patient was treated with 9 mg
b the
i
d red-
n nical
c ays.
S hout
f

2

tient
w d the
o scites
arameter Value Normal rang

erum protein (g/l) 27 66–83
erum albumin (g/l) 15 35–52
seudocholine esterase activity (U/l) 1870 5,320–12,
erum Ig (g/l) 1.9 6.6–15.5

gE (kU/l) 4.5 7.4–100
erum osmolality (mosmol/l) 311 280–295
lood eosinophils (G/l) 1.0 0.01–0.5
erum iron (�mol/l) 9 11–31
erum transferrin (g/l) 1.1 2.0–3.6
spartate aminotransferase (U/l) 25 5–15
lanine aminotransferase (U/l) 23 5–19
,25-Vitamin D3 (ng/l) 15 16–57
itamin B12 (pmol/l) 126 130–700
udesonide od (coated form with preferential release in
leum and proximal colon [Budenofalk®]), a corticosteroid
ose that is equivalent to approximately 30–45 mg p
isolone. We observed a marked improvement of the cli
ondition, and diarrhoea ceased completely within 10 d
erum albumin concentrations returned to normal wit

urther substitution, and oedema regressed.

.4. Follow-up

On outpatient visits 4 and 9 months later, the pa
as symptom-free. She had regained normal weight an
edema had resolved. On abdominal ultrasound, no a
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Fig. 2. Double contrast enteroclysis with barium and methylcellulose shows
discontinuous wall thickening of the jejunum and ileum resulting in separa-
tion of bowel loops (arrow). Intestinal villi are rarefied, and a central loop
shows discrete distortion (arrowhead).

could be detected. Endoscopic and histological follow-up
examination at 4 months demonstrated complete regression
of the eosinophilic infiltrates in the ileal mucosa and only
minimal residual patchy areas with eosinophils in the duode-
nal mucosa. We reduced the budesonide dose from 9 to 6 mg
od. At 9 months of follow-up, endoscopic and histological
examination could not detect any eosinophilic infiltrates in
the ileal and duodenal mucosa. Hence, the budesonide dose
was further decreased to 3 mg od, and treatment was stopped
1 year later. No relapse has occurred within the follow-up
period of 2 years.

3. Discussion

Since EGE was first described by Kaijser in 1937[3],
about 300 cases of EGE have been reported in the litera-
ture [4–12]. The diagnosis is based on (i) gastrointestinal
symptoms, (ii) eosinophilic infiltration in the intestinal wall
or typical radiological findings plus blood eosinophilia, (iii)
no extraintestinal manifestations and (iv) exclusion of para-
sites or other extraintestinal diseases (e.g. connective tissue
diseases, lymphoma, Churg–Strauss syndrome). The char-
acteristic eosinophilic infiltration of the gastrointestinal wall
with subsequent degranulation causes the tissue damage. The
c n(s)
a al
d all,

Fig. 3. Abdominal CT with intravenous and oral contrast administration
detects multiple distended small bowel loops with pronounced contrast
enhancement and thickening of the bowel wall (upper panel, arrow). In
the lower panel, dilatedvasa recta are visualised at the mesenteric border
of small bowel loops (arrow) as a sign of hypervascularisation. Although
oral contrast medium was administered, mainly low-attenuation intralumi-
nal fluid is apparent due to increased bowel wall secretions and acutely
hampered intestinal passage at time of scan.

three EGE types have been defined[5,6]. EGE can display
eosinophilic infiltration of the mucosa and/or macroscopic
evidence of mucosal oedema. Predominant eosinophilic infil-
tration of the tunica muscularis can lead to (in)complete
bowel obstruction. Finally, in rare cases the presence of
eosinophilic infiltrates in the subserosa and serosa is associ-
ated with systemic eosinophilia and eosinophilic ascites[5,6].
The duodenum is frequently involved in EGE with inflam-
matory changes in mucosa andmuscularis propria. Like
in the present case, common symptoms include abdominal
pain, nausea, vomiting and diarrhoea (seeTable 1). Signif-
icant weight loss has been reported in only about a third of
all cases[1]. In patients with diffuse mucosal involvement,
protein loss, malabsorption, steatorrhoea and iron deficiency
complicate the clinical course[10].

The aetiology of this condition has not yet been accurately
defined, but it is believed to be a primarily polygenic aller-
linical features depend on the layer(s) and the locatio
ffected (seeTable 1) [5,13–16]. Based on the maxim
epth of the eosinophilic infiltration of the intestinal w
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gic disorder involving mechanisms that fall between pure
IgE-mediated and delayed Th2-type responses. About 50%
of patients have associated allergic diseases, such as asthma,
rhinitis, eczema or food intolerance[9,14,17]. Initial descrip-
tions of EGE often focused on possible relationships with
food allergies, and there are reports of food allergies that
include positive skin tests and positive responses to provoca-
tive testing[18–20]. In these patients, various mechanisms
have been postulated, including Arthus-type immediate
hypersensitivity reactions, cell-mediated immunity with sen-
sitised T cells releasing lymphokines and antigen-associated
mast cell degranulation with eosinophils as inflammatory
modulators[15,16,21,22]. However, in patients with specific
food allergies, the avoidance of suspected foods often shows
little or no clinical benefit, and relapses after elimination diet
are common[23]. Although blood eosinophilia is common, it
is not a universal finding and does not seem to be a necessary
diagnostic criterion[4,8]. However, other diseases associated
with peripheral eosinophilia, such as parasitic infection, lym-
phoma, carcinoma or inflammatory bowel diseases, should
be ruled out. Although serum IgE levels – particularly in
children[13,16] – may be elevated, our case illustrates that
they can also be decreased due to associated protein-losing
enteropathy.

Treatment options for EGE are summarised inTable 1.
Corticosteroids are the mainstay of EGE treatment with good
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gastritis[30] to ensure early release of the drug at the site of
eosinophilic infiltration. The present case report supports the
use of budesonide for EGE of the small bowel with severe
protein-losing enteropathy. Nevertheless, ultimate demon-
stration of successful treatment of EGE with budesonide can
only be obtained in controlled clinical trials. Budesonide
was well tolerated without any systemic side effects, con-
sistent with the known first pass hepatic metabolism of the
drug. Nevertheless, possible side effects comprise headache
(20%), respiratory infections (10%) and nausea (10%). These
side effects occur more frequently when drugs that block
the action of liver enzymes catabolising budesonide are used
additionally. Such medications include ketoconazole, flu-
conazole, clarithromycin, verapamil, diltiazem and anti-viral
agents.

Interestingly, control biopsies confirmed resolution of
ileal and duodenal eosinophilic infiltration, although the
patient did not receive any topical corticosteroid therapy for
the upper gastrointestinal tract, indicating beneficial effects of
rather low systemic steroid concentrations as can be observed
during therapy with budesonide. Pharmacokinetic studies
in healthy subjects and patients with active Crohn’s dis-
ease determined systemic bioavailability to range from 9
to 11% after oral administration of coated budesonide cap-
sules (Budenofalk®) with preferential ileal release (35–69%)
[31,32]. The presented case illustrates that therapy limited to
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ymptomatic responses[1,6,8,15,24]. Most patients rece
rednisolone in doses from 20 to 40 mg/day with var
chemes of dose tapering. However, no randomised
rolled trials have been performed in this rare disease.
essful treatment with histamine H1 receptor antago
r mast cell stabilising drugs (like cromoglycate or ke

ifen) has been described in selected cases[15,25,26]. Along
ith the cytokines interleukin 3, interleukin 5, interleukin
nd granulocyte macrophage-colony stimulating factor,

einyl leukotrienes and, particularly, the eotaxin chemok
lay a crucial role in the recruitment of eosinophils into

nflamed tissue[15,16], and Neustrom and Friesen[27] and
chwartz et al.[28] successfully treated patients with EG
ith the leukotriene receptor antagonist monteluklast, w
ctively and selectively blocks the leukotriene D4 recept
osinophilic granulocytes. However, monteluklast-indu
hurg–Strauss syndrome has been reported, and furthe
re required to assess the long-term benefit of mont

ast therapy in EGE. Imatinib mesylate, an inhibitor of
yrosine kinase c-kit, which is required for normal mast
rowth and development, may be of benefit[15]. Additionally
iven, proton pump inhibitors or H2 blockers may impr
ymptoms by neutralising gastric acidity[15].

In the interesting study by Russel et al.[29], scintigraphy
ith 99mtechnetium-labelled albumin in a patient with E

ocalised intestinal protein loss to the terminal ileum,
fter initial prescription of prednisolone, the authors adm

stered the topically active corticosteroid budesonide
ontrolled ileal release. Another group described the u
on-coated budesonide tablets for treatment of eosino
he topically active corticosteroid budesonide can be effe
ven in cases of EGE with severe protein-losing enterop
nd thus provides an alternative to the usual systemic th
ith prednisone or prednisolone, thereby minimising ste
oses and systemic side effects.
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