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Summary
Background: Eosinophilic ascites (EA) is characterised by a high eosinophil count in the ascitic fluid and, although very rare, is mainly caused by
cosinophilic gastrointestinal diseases (EGIDs), parasitic infections, and hypereosinophilic syndrome (HES). Symptoms caused by EGIDs are

varied and depend on the gastrointestinal tract affected as well as the layer(s) involved; typically, EA implies a serosal involvement. Herein, we



report our single Centre experience of three cases of EA in patients suffering from EGIDs together with a systematic review of all the other cases
described in the literature.

Methods: Patients selection was performed by querying the database containing patients suffering from EGIDs referred to our hospital and
extracting all cases with eosinophilic ascites. In order to describe the reported cases of eosinophilic ascites, a literature review was carried out on
Pubmed.

Results: We identified three patients with EA suffering from EGIDs at our Centre. In the systematic literature review, a total of 105 patients
suffering from EA due to EGIDs were identified from 81 literature articles. For both groups, we described: demographic characteristics, other
immunological diseases, gastrointestinal symptoms, how ascites was diagnosed, ascitic fluid characteristics, peripheral eosinophils,
gastrointestinal tract affected, therapy, and relapses.

Conclusions: EA is a rare presentation of EGIDs and proper evaluations should be performed to make a proper diagnosis; it is crucial to exclude
clonal and secondary causes of hypereosinophilia, but differential diagnosis with single organ-HES is often unclear. Steroid therapy is effective

and monoclonal antibodies directed against IL-5 could be as well, but further studies are needed.
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Impact statement

We report our experience of three cases of eosinophilic ascites in patients suffering from eosinophilic gastrointestinal diseases together with a

systematic review of all other cases described in the literature.



Introduction

Ascites is defined as accumulation of fluid in the peritoneal cavity. Cirrhosis is the main cause of ascites, and other possible actiologies include
malignancy, heart failure, tuberculosis, pancreatic disease, and other miscellaneous conditions (1). Eosinophilic ascites (EA) is characterised by a
high eosinophil count in ascitic fluid and, although rare, is mainly caused by eosinophilic gastrointestinal diseases (EGIDs), parasitic infections,
and hypereosinophilic syndrome (HES) (2). EGIDs encompass a group of immune-mediated disorders marked by eosinophil-predominant
inflammation in specific gastrointestinal tracts, in the absence of secondary causes of eosinophilia, and are associated with characteristic
symptoms. EGIDs are currently classified into eosinophilic esophagitis (EoE), eosinophilic gastritis (EoG), eosinophilic enteritis (EoN), further
subclassified into eosinophilic duodenitis (EoD), eosinophilic jejunitis (EoJ), and eosinophilic ileitis (Eol), and eosinophilic colitis (EoC) (3).
Symptoms caused by EGIDs depend on the affected gastrointestinal tract as well as the layer(s) involved; typically, EA implies a serosal
involvement (4).

Herein, we report our single-centre experience of three cases of EA in patients suffering from EGIDs, along with a systematic review of previously

reported cases in the literature.

Methods

Patients selection was performed by querying the database containing patients suffering from EGIDs referred to the Rare Gastrointestinal Disease
Department of Fondazione Policlinico Universitario A. Gemelli IRCCS between January 2018 and January 2024 and extracting all cases with
eosinophilic ascites.

In order to describe the reported cases of eosinophilic ascites, a literature review was carried out on PubMed (MEDLINE). Primary screening was
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performed using the following MeSH headings and keywords: “cosinophilic ascites”, “cosinophilia AND ascites”, “eosinophilic gastrointestinal
disease AND ascites”, “cosinophilic esophagitis AND ascites”, “eosinophilic gastritis AND ascites”, eosinophilic enteritis AND ascites”,
“eosinophilic colitis AND ascites” from inception to 31 May 2024.

Inclusion criteria were as follows: full-text case reports, abstracts from which the necessary information could be inferred (abstracts were analysed
due to the lack of articles about this argument), classical articles, letters, clinical studies, review articles and observational studies.

The exclusion criteria were duplicate publications, unavailability of full text, and articles not written in English, Spanish, German, or French.

A total of 1328 articles were selected. We then excluded articles with EA not associated with EGIDs (e.g. neoplasia, parasitosis, HES, eosinophilic
granulomatosis with polyangiitis (EGPA), drugs, amyloidosis, and autoimmune diseases), articles in which the ascitic fluid was not analysed or
with non-eosinophilic ascites, and articles in which a bioptic diagnosis of EGID was not made. The final selection resulted in a total of 81 articles.
With regard to the literature review, we considered a population of 105 patients with EA, then the sample was described in its clinical and
demographic characteristics through descriptive statistics techniques. Qualitative variables have been presented as absolute frequencies and

percentages and have been summarised as means and standard deviations. All statistical analyses were performed using the Statistical Package for

the Social Sciences (SPSS) statistical software (Released 2017, IBM SPSS Statistics for Windows, Version 25.0; IBM Corp., Armonk, NY).

Results

Case series

Salient features of our patients are summarised in table I.

Case 1



Female, 34 years old. At the age of 31, due to acute onset of dysphagia, vomiting, and watery diarrhoea (up to 20 discharges per day), she was
admitted to a local hospital where she underwent colonoscopy, oesophagogastroduodenoscopy, abdominal computed tomography (CT), and blood
tests.

A diagnosis of eosinophilic duodenitis (>60 eosinophils/high power field) with EA and peripheral hypereosinophilia (5100 eosinophils/microliter
—41% of total white blood cells) was made.

She was then treated with intravenous methylprednisolone 50 mg for five days, which was tapered at home down to prednisone 5 mg twice a day
in eight weeks (reducing it 5 mg per week). Since the same symptoms recurred 6 months later, the patient started therapy with sustained-release
budesonide 9 mg/day for ten days; as she had no relief from this therapy, she tried a six-food elimination diet that lacked benefits. Therefore, on
her own initiative, she took prednisone 5 mg twice a day. Three years later, she tried to stop steroid therapy but again experienced watery
diarrhoea (up to 9 discharges per day). Then she was evaluated in our centre: her vital parameters were within the normal range, and her abdomen
was batrachian in appearance, with a dull sound upon percussion of all abdominal quadrants. A subsequent abdominal CT scan confirmed the
suspicion of ascites. A diagnostic paracentesis revealed the presence of numerous granulocytes (predominantly eosinophils) in the absence of cyto-
nuclear atypia (bacterial cultures were negative). She subsequently underwent oesophagogastroduodenoscopy and colonoscopy with biopsies,
extensive blood tests (thyroid, glycaemic, hepatic, renal, coagulative, and electrolyte profiles, serum electrophoresis, ANA, ENA, C-reactive
protein, LDH, uric acid, total IgG, total IgM, total IgA, total IgE, autoantibodies for celiac disease and for autoimmune gastritis, basal serum
tryptase, vitamin B12, serology for parasites, HIV, HCV, peripheral blood smear), urine and stool examinations, and bone marrow biopsy. Blood
exams revealed moderate peripheral hypereosinophilia (4000 eosinophils/microliter - 34% of total white blood cells). Reactive and clonal causes

of hypereosinophilia were ruled out, and a diagnosis of EA in a patient suffering from eosinophilic duodenitis was made. Given her young age and



the previous prolonged steroid therapy, the patient started mepolizumab 300 mg per month, allowing her to spare steroids, without presenting other

relapses.

Case 2

Male, 62 years old, with a history of recurrent watery diarrhoea, abdominal pain, and mild food dysphagia for 16 years came to our centre for
evaluation. His past medical history included ischaemic heart disease (two coronary stents), dyslipidaemia, Berger's disease, and surgery for
abdominal hernia. His medical therapy included bisoprolol 2.5 mg/die, clopidogrel 75 mg/die, acetylsalicylic acid 100 mg/die,
rosuvastatin/ezetimibe 5/10 mg/die. Oesophagogastroduodenoscopy and colonoscopy with biopsies diagnosed eosinophilic oesophagitis (>25
eosinophils/high power field) and eosinophilic duodenitis (>60 eosinophils/high power field). Blood count showed 7000 eosinophils/microliter
(39.8% of total white blood cells), indicating severe hypereosinophilia. He also underwent an abdominal CT which revealed free abdominal
effusion. Paracentesis showed a fluid with rare mesothelial cells, negative for neoplastic cells and infectious diseases, with an enormous
prevalence of eosinophilic granulocytes. He also underwent bone marrow biopsy which showed no clonal aetiologies of hypereosinophilia. Other
examinations (thyroid, glycaemic, hepatic, renal, coagulative, and electrolyte profiles, ANA, ENA, C-reactive protein, LDH, uric acid, IgG, IgM,
IgA, autoantibodies for celiac disease, serum tryptase, vitamin B12, serology for parasites, HIV, HCV, peripheral blood smear, echocardiogram,
and bone marrow needle aspiration) were negative. The patient underwent skin prick tests for aeroallergens and food which showed a pellitory
sensitivity. A diagnosis of EA in a patient with eosinophilic oesophagitis and eosinophilic duodenitis was made. He then started therapy with
esomeprazole 40 mg 2 tablets daily and sustained-release budesonide 9 mg/day. Subsequently, due to the absence of response to PPIs, we replaced

esomeprazole with budesonide 1 mg 2 orodispersible tablets daily, with clinical benefits.



Case 3

Female, 48 years old, with a history of abdominal pain, emesis, and abdominal bloating that began at the age of 18 years. At that time, the
symptoms regressed spontaneously. Six years later, due to recurrence of the same symptoms, she was admitted to a local hospital where she was
diagnosed with eosinophilic colitis (>90 eosinophils/high power field in transverse and descending colon) and ascites (paracentesis wasn’t
performed at the time). Blood tests showed peripheral eosinophilia (2100 eosinophils/microliter - 28.1% of total white blood cells). The patient
was then treated with steroids, with remission of her symptoms. At the age of 26 years, she was again admitted to hospital for recurrence of the
same symptoms; a diagnostic paracentesis was performed which showed eosinophilic ascites. Peripheral eosinophilia was also observed. The
patient was treated with intravenous methylprednisolone with relief, and she was discharged with deflazacort 6 mg/day per os, which was later
replaced with budesonide 3 mg/day per os. The patient always experienced flare-ups of abdominal symptoms in the spring and summer months,
which were treated with deflazacort 30 mg/day per os.

When the patient was first evaluated at our centre, she was asymptomatic for abdominal pain. Her bowel movements were regular. She did not
complain of any other symptoms. Her medical therapy included omeprazole 20 mg/day, sustained-release budesonide 3 mg/day, and vitamin D
supplementation. Her past medical history included appendectomy, breast augmentation, lactose intolerance, surgery for removal of a
subcutaneous lipoma, previous Helicobacter pylori infection eradicated with antibiotic therapy. Abdominal ultrasound performed two months
earlier showed no evidence of ascites. The tests requested subsequently showed a mild absolute-relative peripheral eosinophilia (500
eosinophils/microliter - 7.4% of total white blood cells), while thyroid, glycaemic, hepatic, renal, coagulative and electrolyte profils were normal,
as well ANA, ENA, C-reactive protein, LDH, uric acid, IgG, IgM, IgA, autoantibodies for celiac disease serum tryptase, vitamin B12, serology for

parasites (Strongyloides, Toxocara, Toxoplasma, Trichinella, Ascaris, Echinococcus, Scabies, Microfilaria), HIV, HCV, peripheral blood smear



and bone marrow biopsy. Subsequent colonoscopy (under steroid therapy) did not show the presence of eosinophils. Due to the stability of the

eosinophilic colitis, she was advised to continue therapy with sustained-release budesonide 3 mg/day.

Literature review

A total of 105 patients suffering from EA due to EGIDs were identified from 81 literature articles. Their mean age was 29.64 (SD 13.87); 48
(45.7%) were male and 53 (50.47%) were female (in four patients, demographic data could not be traced back). With regard to their medical
history, the most common diseases affecting their immune system were: asthma in 18 patients, food sensitization/allergy in 11, allergic rhinitis in
10, atopy/atopic dermatitis in 9, drug allergy in 5, 7 patients had a non-specified “allergy”, 2 patients suffered from coeliac disease, 3 patients from
chronic spontaneous urticaria and 37 patients had a negative medical history (in 20 patients this data was omitted or could not be traced back).

The mean blood eosinophils value was 6554.47/microliter (SD 5373.72 eosinophils/microliter); in six patients this data was not recorded or could
not be traced back, in twelve patients was reported a non-specified “peripheral eosinophilia” and only 1 patient (0.95%) had no peripheral
eosinophilia.

48 (45.71%) patients were diagnosed with eosinophilic gastroenteritis (EGE), three (2.86%) patients with EoE, five (4.76%) with EoG, two
(1.90%) with EoN, 7 (6.66%) with EoD, one (0.95%) with EoJ, three (2.86%) with Eol and eight (7.62%) with EoC; fifteen (14.29%) with EoG +
EoD, two (1.90%) with EoN + EoC, one (0.95%) with EoD + EoC, two (1.90%) with Eol + EoC, one (0.95%) with EoE + EoG, one (0.95%) with
EoD + EoJ, one (0.95%) with EoD + Eol, one (0.95%) with EoE + EoG + EoN + EoC, 2 with EoG + EoD + Eol + EoC, 2 with EoE + EoG + EoD
+ EoC, 1 with EoE + EoG + EoD + EoJ, 1 with EoE + EoG + EoD.

73 patients (69.52%) were treated with steroids, one with steroids and total gastrectomy, one with steroids and clarithromycin, nine with steroids

and an exclusion diet, three with steroids and antihistamines, two with steroids and montelukast, three with an exclusion diet, one with steroids and



sodium cromoglycate, one with azathioprine, one with benralizumab, one with Vitamin D; six patients had a spontaneous remission and in two

patients the therapy performed was not reported.

In 60 patients (57.14%), the symptoms did not recur, while 14 patients experienced at least one recurrence of ascites (six patients had one relapse,
one patient had two relapses, three patients had three relapses, and one patient had four relapses), and in 31 (29.52%), these data were not reported.

Salient features of patients from Literature are summarised in table II.

Discussion and conclusions

The concept of eosinophilic gastroenteritis (EGE) was first described by Kaijser in 1937 (5), but only in 1970, Klein et al. proposed a classification
based on the degree of eosinophilic infiltration: predominant mucosal, muscular, and subserosal layer disease; the latter is the least common and
most associated with ascites (6). In 1990, Talley et al. defined EGE by three criteria: 1) the presence of gastrointestinal symptoms, 2) biopsies
showing eosinophilic infiltration of one or more areas of the gastrointestinal tract from the oesophagus to the colon, or characteristic radiological
findings with peripheral eosinophilia (such as a high eosinophil count in ascites fluid in serosal type), and 3) no evidence of parasitic or
extraintestinal disease (4). The latest International Consensus for EGID nomenclature recommends using the term “eosinophilic gastrointestinal
disease” (EGID) instead of “eosinophilic gastroenteritis” (EGE), and specifying the digestive tract involved (3). This terminology is crucial for
two reasons: the number of eosinophils normally varies along the gastrointestinal tract (see later) and, depending on the tract concerned, the
symptomatology will be different; unfortunately, in many articles we analysed, EGE was diagnosed regardless of the tract involved (classified as
‘EGE’ in table II).

EoE is by far the most common EGID, with a reported incidence between 2.1 and 12.8/100,000 per year in the Netherlands and Ohio, USA,



respectively, and a prevalence between 0.5 and 1 case per 1000, with a male predominance (7). The estimated prevalence of EoG, EGE, and EoC
is 6.3/100,000, 8.4/100,000, and 3.3/100,000, respectively, with an almost equal male-female ratio (8,9).

Diagnosis of EoE requires oesophageal dysfunction symptoms, >15 eosinophils per high-power field (eos/hpf) on esophageal biopsy, and
exclusion of other causes of esophageal eosinophilia (3). Atopic comorbidities, family history of EoE or dysphagia, and typical endoscopic
findings (e.g., circular rings, linear furrows, exudates, oedema, strictures, narrowing, and crepe-paper mucosa) raise suspicion. Eosinophilic
infiltration should be isolated to the oesophagus, with biopsies taken from upper, middle, and lower oesophageal mucosa (10). Non-EoE EGID
should be suspected in patients complaining of typical symptoms (abdominal pain, nausea, vomiting, diarrhoea, weight loss, or ascites), usually
associated with peripheral eosinophilia. As there is no unanimous consensus on the diagnostic criteria for non-EoE EGIDs, their diagnosis should
take into account, as with EoE, typical symptoms, the exclusion of other causes, and of course the presence of eosinophils in the digestive tract;
interestingly, the presence of eosinophilic ascites, even in the absence of eosinophils in the gastrointestinal tract, according to Talley's diagnostic
criteria, falls within the EGID classification. The presence of eosinophils in the gastrointestinal tract is crucial for the diagnosis of EGIDs, and
their presence should be demonstrable and quantifiable by an experienced pathologist.

Collins described EGIDs histopathologic features (11); it is interesting to note how the number of eosinophils/high power field varies along the
digestive tract (at least 30 for EoG, more than 52 for EoD, more than 56 for Eol, more than 100 for right colon, more than 84 for transverse and
descending colon, more than 64 for rectosigmoid colon) and that eosinophils are normally present in our digestive tracts, although the cut-off
varies for other Authors. For this reason, even if Talley’s criteria did not require a histopathological diagnosis, many articles that classify a patient
as suffering from EGID solely due to the presence of eosinophilic ascites, without excluding further causes, have been ruled out; indeed the mere

presence of peripheral eosinophilia associated with eosinophilic ascites could not be sufficient to classify a patient as suffering from EGID,



reiterating the importance of histological diagnosis.

The pathophysiology of EGID remains poorly understood. EoE is a chronic, inflammatory, allergen-driven oesophageal disease, with a significant
genetic predisposition, in which a damaged epithelial barrier and a dysregulated immune cell responses create a feed-forward loop, causing loss of
immunologic tolerance to exogenous allergens and chronic eosinophilic inflammation (12, 13). The pathophysiology of non-EoE EGIDs remains
unclear. Under the influence of IL-5, adhesion molecules, and eotaxin-5, eosinophils, after being formed in the bone marrow, migrate into the
peripheral circulation and then localise to specific organs, mainly the gastrointestinal tract, thymus, haematopoietic organs, and, during puberty,
mammary glands; thus, there is a constitutive resident eosinophilic population in the digestive tract (this is relevant, for example, to protect against
helminthic infections) (14). Shoda et al. carried out molecular analyses of EoG and EoC, finding out an increased expression of eosinophilic
chemokines; comparing the results with EoE, they found an overlap of T2 signature for EoG, but not for EoC (15,16). As shown by a recent Italian
multicentre study, EoC seems to be associated with a personal history of atopy (17).

In many excluded articles, an analysis of the ascitic fluid was not carried out; interestingly, 74% of the EA analysed by Pinte et al. was associated
with EGID (2). Cytological analysis of the ascitic fluid in order to exclude other causes (mainly infectious such as tuberculosis or neoplasms) is
essential to make a correct diagnosis, and it should be performed both in patients with a known history of EGID who present with ascites,
especially in those cases in which the first manifestation is EA.

Interestingly, we found three cases of EA arising during the puerperium (18-20), which could be related to the type-2 switch that occurs during
pregnancy (21).

A correct diagnosis is also important to set up a correct therapy; our patients, and most patients from the Literature, were treated with steroid

therapy. Although there are sustained-release forms with low systemic absorption, the risk of side effects remains high, especially in patients with



many relapses or those who are unable to discontinue therapy. Anti IL-5 therapies seem to be promising (22), as we noticed in our patient on
mepolizumab therapy, since peripheral eosinophilia is a constant finding in EA in non-EoE EGIDs; this could also lead to classifying these
patients as suffering from HES. Indeed, as shown by the latest diagnostic criteria proposed by Valent et al., the involvement of only one organ
associated with increased peripheral eosinophils is sufficient to make a diagnosis (although the same authors recognise that EGIDs and other
conditions in which only one organ is affected should be classified as reactive HES and that HES typically involves several organs) (23). We
believe that it is more appropriate to include all conditions in which hypereosinophilia and eosinophilic involvement of a single organ is present
under the term ‘hypereosinophilia (HE) with single organ involvement’, in accordance with Italian Guidelines (24). In addition to HES patients,
those with EGPA were also excluded. While asthma and chronic rhinosinusitis are prevalent in these patients, their presence alone does allow the
diagnosis of vasculitis. Most reviewed articles are case reports lacking follow-up information. Longitudinal follow-up is crucial, as we noted an
EA recurrence coinciding with increased peripheral eosinophils in our patients. Furthermore, we noticed that in the patient suffering from wall-

pellitory allergy, the gastrointestinal symptoms worsened during the pollen period.

In conclusion, EA is a rare EGID presentation requiring thorough evaluation for accurate diagnosis. Excluding clonal and secondary
hypereosinophilia causes is critical, but differentiating from single-organ HES is often challenging. Steroid therapy is effective, and monoclonal

antibodies targeting IL-5 seem to be promising, though further research is needed.
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vomiting,
hypoalbuminem

ia, fecal blood

loss
Chen 38 F  Allergy Abdominal Abdomi EGE Eosinophilic ~ 1008/mcl CCS No
MJ et pain, diarrhea, nal CT ascites
al. (48) bloating, and US
nausea,
vomiting,
hypoalbuminem
ia, fecal blood
loss
Chen 20 F  Allergy Abdominal Laparoto EGE Eosinophilic ~ 3984/mcl CCS 3
MJ et pain, diarrhea, my ascites
al. bloating,
(48) nausea,
vomiting,

hypoalbuminem




ia, fecal blood

loss

Chen
MJ et

al. (48)

35

M No

Abdominal Abdomi EGE
pain, diarrhea, nal CT
bloating, and US

nausea,

vomiting,

hypoalbuminem

ia, fecal blood

loss

Eosinophilic

ascites

621/mcl

CCS

Chen
MJ et

al. (48)

53

M No

Abdominal Abdomi EGE
pain, diarrhea, nal CT
bloating, and US

nausea,

vomiting,

hypoalbuminem

Eosinophilic

ascites

14500/mcl

CCS

No




ia, fecal blood

loss
Chen 3 F  Allergy Abdominal Abdomi EGE Eosinophilic  264/mcl CCS 4
M]J et pain, diarrhea, nal CT ascites
al. (48) bloating, and US

nausea,

vomiting,

hypoalbuminem

ia, fecal blood

loss
Quack 17 F  Allergic Recurrent Laparos EoE+ Eosinophilic ~ 7714/mcl - 40 mg prednisone/day, then montelukast 10 No
Ietal. rhinitis abdominal copy, EoG + ascites 58% mg/day
49) cramps, nausea, abdomin EoN +

vomiting al US EoC

and CT




Yassin 32 M/ Abdominal pain / EoC Eosinophilic ~ Peripheral Spontaneous remission /
MA et and distention ascites cosinophilia
al.
(50)
Ménde 45 F  Asthma Abdominal pain Abdomi EoN+ Negative for  4690/mcl CCS, then CCS + azathioprine 1
z nal US EoC neoplastic
Sanch and CT cells and
ez IM infectious
et al. disease;
(51) numerous
granulocytes
(mostly
eosinophils)
Gallag 37 F No Diarrhea Abdomi  EoD + Abundant 5700/mcl CCS, then disodium cromoglycate No
her nal US EoC macrophages
TK et and CT with a few
al. (52) lymphocytes




and reactive
mesothelial
cells. No
malignant
cells were
seen. Ziehl-
Neelsen

staining was

negative.

Doggu 65 M  Allergic Diarrhea, Paracent EoD Exudative Peripheral CCS /
i MH asthma vomiting and esis effusion with  eosinophilia
et al. loss of weight high level of
(53) eosinophils
Sanch 28 M No Vomiting and Abdomi  EoD 85% of total 5300/mcl CCS No
ez AG diarrhea nal US white blood
et al. and CT, cells were
(54) paracent eosinophils;

esis negative for




cytological
abnormalities
and for
infectious

diseases.

Shirais
hi E et

al. (55)

24

M

/

Abdominal
distension,
diarrhea, and

nausca

Abdomi EGE
nal US

and CT

Massive 5184/mcl CCS
ascites

(WBCs

11500/ml

with 95%

eosinophils)

Cha
JM et

al. (56)

24

F

No

Abdominal pain

and vomiting

Laparoto EoG +

my EoD

Exudative 1729/mcl
ascites with

predominant

eosinophils

(WBCs

3150/ml with

75%

Prednisolone 40 mg/day



eosinophils)
and no
evidence of
malignant

cells.

Setia
N et

al. (57)

17

M  Asthma

Intermittent
abdominal pain,
nausea, bilious
emesis, bloody

diarrhea

Abdomi

nal US

and CT

Eol

Fluid analysis  3600/mcl - CCS
was 31%
remarkable

for 65%

eosinophils.

The

peritoneal

fluid revealed

an abundance

of mature
eosinophils

present in a

bloody

No




background.
Malignant
cells or
microorganis
ms were not
identified.
Microbiology
cultures of the
ascitic fluid
were negative

for bacteria,

mycobacteria,

and fungal

organisms.
JarryJ 40 F  Asthma Abdominal pain Abdomi EGE Sterile 3672/mcl - /
et al. and vomiting nal CT exudative 34%
(58) peritoneal

effusion with




up to 95%

eosinophils

Hepbu 20
m IS

et al.

(18)

W No

Nausea, non
bloody
vomiting,
diarrhea,
abdominal pain,
distention, leg
edema, weight

gain

Abdomi

nal US

EGE

Hazy dark 4864/mcl - CCS
fluid withno  38%
cytological

signs of

malignancy,

with protein

level 4.5 g/dl,
albumin 2.4

g/dl, WBCs

1780/ml with
significant
eosinophilia

of 82%.

Ascitic fluid

for bacterial

No




culture and
for
tuberculosis
had no

growth.

Lim 31 M No
KC et

al. (59)

Epigastric Abdomi EoD
discomfort, nal CT
vomiting and

diarrhea

Sterile 12510/mcl -
exudative 51.9%
ascites with

predominant

eosinophils.

There was no

evidence of

malignant

cells.

Oral prednisolone (30 mg daily)

No

Bleibe 55 M No
IFet

al. (60)

Abdominal pain Abdomi  EoJ
and distention nal US

and CT

WBCs count 12141/mcl -
of 6600/mL, 71%
95% of which

Were

Oral prednisone (20mg/day)

No




eosinophils,
LDH 284
mg/dl,
albumin 3.2

g/dl

(simultaneous

serum
albumin 4.1

g/dl)

Mili¢
Setal.

(19)

30

F

Chronic
rhinosinusi

tis, asthma

Epigastric pain,
vomiting,

diarrhea

Paracent

esis

EoE +

EoG +

EoN +

EoC

Exudative
ascites with
high protein
amount (39
g/l), and a
high cell
count
consisting

predominantl

1344/mcl -

12%

40 mg of prednisone and 10 mg

montelukast daily

No




y of
eosinophils

(up to 40%)

Liao
WH et

al. (61)

43

M No

Intermittent
crampy

epigastralgia

Abdomi

nal US

and CT

EoC

WBCs were
1700/ml with
99%
eosinophils.
There were
no malignant
cells on
cytological
examination
of the ascites.
The gram
stain and
culture of the
ascites were

negative.

5390/mcl -

49%

Spontaneous remission




Antoni 29 F  Drug Diarrhea, Abdomi EoG+  Sterile with>  4950/mcl - Prednisone 25 mg/day per os

ni F et allergy nausea, nal US EoD+ 90% of 43%

al. (62) vomiting and CT  Eol+  eosinophils

EoC

OheM 52 M Food Abdominal Abdome Eol+  Abundance of 8674/mcl - Prednisolone 40 mg/die (tapered to 20

et al. allergens pain, abdominal n CT EoC mature 62% mg/die, then to 3 mg/die), then prednisolone

(63) sensitizati  distension, and eosinophils 20 mg/die (tapered to 5 mg/die), then
on (no diarrhea against a prednisolone 10 mg/day + clarithromycin
history of bloody (CAM) 400 mg/die, then only CAM 400
food background; mg/die, then prednisolone 5 mg/day + CAM
allergies) no malignant 800 mg/day, then prednisolone 4 mg/day +

cells or
microorganis
ms were

identified.

CAM 600 mg/day




Teng 13 Egg Abdominal pain Abdomi EoG+ 62% 5490/mcl - CCS
Xet allergy nal US EoD eosinophils in  46.9%

al. (64) ascitic fluid

Teng 13 Corn/cod  Abdominal pain Abdomi EoG+ 89% 8310/mcl - CCS
Xet allergy nal US EoD eosinophils in  55.4%

al. (64) ascitic fluid

Teng 8 Egg Abdominal Abdomi EoG+ 78% 25580/mcl -  CCS
Xet allergy pain, vomiting  nal US EoD eosinophils in  67.5%

al. (64) ascitic fluid

Teng 13 Egg Abdominal Abdomi EoG+ 72% 8960/mcl - CCS
Xet allergy pain, diarrhea nal US EoD eosinophils in  48.7%

al. (64) ascitic fluid

Teng 8 Corn/cod/e Abdominal Abdomi  EoG+ 96% 3980/mcl - CCS
X et gg allergy  pain, diarrhea nal US EoD eosinophils in  28.2%

al. (64)

ascitic fluid




Teng 12 Milk/egg/t Abdominal Abdomi EoG+ 68% 2800/mcl - CCS /
Xet omato pain, diarrhea, nal US EoD eosinophils in  30.1%

al. (64) allergy vomiting ascitic fluid

Teng 13 No Abdominal pain Abdomi EoG+ 86% 850/mcl - CCS /
Xet nal US EoD eosinophilsin  13.7%

al. (64) ascitic fluid

Teng 8 No Abdominal pain Abdomi EoG+ 90% 730/mcl - CCS /
Xet nal US EoD eosinophils in  9.4%

al. (64) ascitic fluid

Teng 13 No Abdominal pain Abdomi EoG+ 84% 590/mcl - CCS /
Xet nal US EoD eosinophils in  6.6%

al. (64) ascitic fluid

Teng 7 No Abdominal pain Abdomi EoG+ 79% 1040/mcl - CCS /
Xet nal US EoD eosinophilsin  6.9%

al. (64) ascitic fluid

Lim 30 Coeliac Abdominal Abdomi EoD+ Total protein  860/mcl CCS No
DN et disease pain, distension, nal CT EoJ 4.5 g/dL,

al. (65) vomiting albumin 2.4




g/dl, serum
to ascites
albumin
gradient
(SAAG) 0.1
g/dl,
eosinophil
count
6030/ml. No
evidence of

malignant or

lymphoma

cells
Salkic 45 M/ Abdominal / EGE Eosinophilic ~ Peripheral Parenteral methylprednisolone and oral /
NN et obstruction ascites eosinophilia  loratadine

al. (66)




Salgue
iro P
et al.

(67)

37

F

Abdominal
pain, increased

abdominal size

Abdomi

nal CT

EoE

Exudate with  2330/mcl -
marked 13.7%
eosinophilia

without signs
of
malignancy
(WBCs
6988/ml;
eosinophils
6777/ml; total
protein 4.8
g/dl; albumin
3.42 g/dl; no
malignant
cells on
cytologic

analysis)

CCS, then CCS + ketotifen




TasA 24 M No Abdominal Abdomi  EoC 45% 1575/mcl - Budesonide 9 mg No
et al. distension nal US eosinophils. 15%
(68) and CT SAAG was <

1.1 g/dl.

Microbiology

cultures of the

ascitic fluid

were negative

for bacteria,

mycobacteria,

and fungal

organisms.
LiwuL 24 F / Abdominal Abdomi EGE Large number 12900/mcl-  CCS No
et al. pain, nausea nal US of eosinophils  69%
(69) and vomiting
LiuL 15 M Allergy Abdominal Abdomi EGE Large number 2740/mcl - CCS No
et al. pain, diarrhea nal US of eosinophils  22.7%

(69)




LiuL 20 Allergy Abdominal Abdomi EGE Moderate 6410/mcl - CCS No
et al. pain, diarrhea nal US number of 60.9%
(69) eosinophils
LiuL 27 / Vomiting, Abdomi EGE Large number 3420/mcl - CCS No
et al. diarrhea, nal US of eosinophils 18.2%
(69) bloating
LiuL 28 Allergy Abdominal Abdomi EGE Large number 3330/mcl - CCS No
et al. pain, nausea nal US of eosinophils 33.1%
(69) and vomiting
Elliott 41 Atopy, Abdominal Abdomi EoE+ Abundant 10200/mcl -  Prednisolone 60 mg + swallowed 1
JA et penicillins  pain, bloating, nal US EoG + eosinophils 56% fluticasone and oral nonenteric-coated
al. (70) and nausea, and CT EoD+ budesonide, then corticosteroid wean to 15
macrolides vomiting, EoC mg, then exclusion diet + prednisolone 5
allergy diarrhea, mg

dysphagia




Alhmo 38
ud T et

al. (71)

M No

Abdominal pain Paracent

and diarrhea

esis

Eol

Grossly 4592/mcl - Prednisone 40 mg
yellow and 28%
cloudy ascitic

fluid, with a

total of 3620
nucleated

cells/ml, 78%

of which were
eosinophils.

Ascitic fluid
albumin was

3.2 g/dl,

protein
concentration

was 5.6 g/dl,

and SAAG

was 0.7 g/dL.

Bacterial

No




culture of
ascitic fluid
was negative,
and cytologic
examination
revealed
abundant
eosinophils
and reactive
mesothelial
cells, but no
acid-fast
organisms or
malignant

cells.




Maleki
N et

al. (72)

50

F

No

Abdominal Abdomi
pain, abdominal nal CT
distension,

nausea,

bloating, and

constipation

EoC

Ascitic fluid
revealed 3840
WBCs/ml
(8%
neutrophils,
10%
lymphocytes,
and 82%
eosinophils),
glucose 110
md/dl, high
protein
content (4.15
g/dl), SAAG
1.6 g/dl, and
an adenosine
deaminase 4

[U/I. There

5049/mcl -

27%

Prednisone 40 mg/day

No




were no
malignant
cells on
cytological
examination

of the ascites.

Saraiv
aNet

al. (73)

22

M No

Abdominal
pain, diarrhea,
nausea and

vomiting

Abdomi

nal US

and CT

EoG +

EoD

SAAG of 0.8.
Cytology
identified
reactive
mesothelial
cells and
inflammatory
cells with a
predominance
of
polymorphon

uclear cells

3400/mcl-

24.8%

Prednisolone 40 mg/day




(eosinophils)
with no
neoplastic

cells

Ming 11
Get

al. (74)

M  Egg

allergy

Abdominal pain Abdomi
nal US

and CT

EoG

Elevated
WBCs with
93%

eosinophils,

SAAG 0.8 g/l

and LDH 608

U/

2473 /mcl-

31%

Prednisolone (20 mg/day) and cetirizine (10 No

mg/day)

Alsula 28
iman
RM

(75)

F No

Abdominal pain Abdomi
and distention nal US

and CT

EGE

WBCs count

of 1638/ml,

97% of which

were
eosinophils,
LDH 481

mg/dl,

11492/mcl -

61%

Prednisone (40 mg/day)

No




albumin 2.7

g/dl
(simultaneous
serum
albumin 2.2
g/dl)
Khalil 25 F Asthma, Abdominal Abdomi EoE+ Exudative 2670/mcl - Oral CCS + six-food elimination diet No
Het allergic pain, nausea, nal US EoG + ascites with 30%
al. rhinitis; vomiting, and CT EoD+ SAAGof8.
(76) anaphylaxi diarrhoea and EoC Amylase,
s due progressive triglycerides,
iodinated  gener- alised glucose and
contrast abdominal lactate
media swelling dehydrogenas
e in the

ascitic fluid

were normal.

Ascitic fluid




bacterial and
tuberculous
enrichment
cultures did
not grow any
organisms.
WBCs in the
ascitic fluid
was 2558/ml.
Cytological
examination
revealed
numerous
eosinophils,
scattered
histiocytes,
neutrophils,

lymphocytes




and
occasional
normal
mesothelial
cells. No
evidence of
malignant
cells was

noted

Agraw 35
al Set

al. (77)

F

Asthma

Abdominal

distension and

diarrhea

Abdomi

nal US

and CT

EoG +

EoD

Moderately
cellular with
100%
eosinophils,
negative for
malignant
cells and

sterile

11908/mcl -

52%

prednisone 25 mg

No




Nehm 22 F No Abdominal Abdomi EoE+ Low SAAG 8800/mcl - Prednisone 40 mg tapered over six weeks No
eFet pain, abdominal nal CT EoG+ 0of0.3 g/dL 47% and an empiric six-food elimination diet
al. distention, EoD + with
(78) constipation, EoJ significantly
and bloating elevated
WBCs
(6900/ml) and
>90%
eosinophils.
Martin 35 M  Allergic Abdominal pain Abdomi EGE 95% 2969/mcl - Prednisone 25 mg No

-Lagos rhinitis
Maldo

nado

Acet

al. (79)

and abdominal nal CT

distention

eosinophils, 29.9%
with no

evidence of

malignant

cells;

adenosine

deaminase

<40 U/L;




culture

negative;
SSAG <1.
Loure 27 M  Allergic Abdominal pain Abdomi EoG SAAG<1.1 4100/mcl - Prednisolone (40 mg/day for 7 days, then No
nco rhinitis and distention nal US g/dL and 28% tapered by 5 mg/week)
LCet and significant
al. (80) asthma eosinophilia
(due to
house dust
mites
sensitizati
on)
Santos 32 F  No Abdominal Abdomi  EoC 6912 4880 /mcl- Prednisolone 40 mg/day No
Cet pain, nausea, nal CT WBCs/ml, of 36.5%
al. (81) postprandial which 93.3%
infarction, were
diarrhea eosinophils

(6450/ml),




without
malignancy;
laboratory
testing of the
ascitic fluid
for bacterial
culture and
tuberculosis

was negative.

Lopes 30 M No
Azeve
do RJ

et al.

(82)

Abdominal

pain, abdominal

distention, and

watery diarrhea

Abdomi

nal US

Eol +

EoC

5182
WBCs/ml
with 83%
eosinophils
(4301
cells/ml).
Bacterial and

mycological

1710/mcl -

14%

Six-food elimination diet for 4 weeks + 40
mg/day of prednisolone for 2 weeks,

followed by a 2-week taper

No




cultures were

all negative.

Letran
Aet

al. (83)

36

M

Allergic
rhinitis
and
asthma
(HDM
sensitizati
on); wheat

allergy

Epigastric pain,
abdominal
distention,
nausea, and

vomiting

Abdomi

nal US

EoE +

EoG +

EoD

Total protein
5.50 g/dl;
lactate
dehydrogenas
e 158 mg/dl;
adenosine
deaminase
0.20 U/1;
WBCs
9100/ml
(45%

eosinophils)

4940/mcl -

32%

Prednisone (60 mg/day) and a diet

excluding wheat

No




Shi L
et al.

(84)

57

No

Abdominal pain Abdomi

and distention

nal US

EoD

Hemorrhagic
peritoneal
fluid with a
low SAAG;
microscopy
showed
abundant
WBCs counts
in the fluid,
which were
predominantl
y eosinophils.
Cytology was
negative for
malignancy,
and cultures
were negative

for acidfast

8397/mcl-

65.6%

Ketotifen 1 mg bid (patient refused steroid

treatment)

No




bacilli, and
bacterial and
fungal

infections.

Salah
HT et

al. (85)

28

M  Asthma

Abdominal Abdomi EGE
pain, nausea, nal CT
vomiting,

diarrhea, loss of
appetite,
unintentional

weight loss of

32 kg

Ascitic fluid  22.6 %
was negative

for malignant

cells, but

showed

numerous

eosinophils

mixed with

reactive

histiocytes

Prednisone 40 mg/die

No




Saban 30 F / Abdominal Paracent EoE Large number 67.7% Oral prednisone, then topical fluticasone No
Jetal. pain, nausea, esis of (440 mcg twice daily, then 220 mcg twice
(86) vomiting, eosinophilic daily after 8 weeks) + six-food elimination
abdominal granulocytes diet
distension, and without
weight loss of 5 malignant
kg cells
Kim 29 F  Allergic Abdominal Abdomi  EoN Ascitic color  6351/mcl - Prednisolone 30 mg/die tapered No
MJ et rhinitis pain, and nal US was orange 44.8%
al. (87) (cat diarrhea and CT for increased
epithelium turbidity;
) WBCs
6400/ml with
97% of
eosinophils;

protein level
47 g/dl;

albumin level




2.9 g/dl; and
adenosine
deaminase
level 20.2 U/L
Acid fast
bacilli stain,
bacterial
culture and
cytology of
ascitic fluid
were
performed,
but no
specific
findings were

noted.




Feng 26 M No Diarrhea, Abdomi EGE Massive 8200/mcl Prednisone 40 mg/die No
W et abdominal pain, nal CT hemorrhagic
al. (88) and distention ascites with a
high
eosinophil
count. The
cultures for
bacterial and
tuberculosis
were negative
Pereira 22 M No Watery Abdomi EoC Increased 9880/mcl - Six-food elimination diet + prednisone 40 NO
F et al. diarrhea, nal US total cell 54% mg/day for 1 week, followed by a tapering
(89) abdominal count (4214 regimen of 5 mg every week
distension, WBCs/ml),
abdominal pain, with 86% of
vomiting, loss eosinophils

of appetite with

weight loss




Liang 44 F  Asthma Nausea, Abdomi  EoG Exudative 1310/mcl - Prednisolone 30 mg No
M et vomiting, nal US with 82.7% 15%
al. (90) abdominal eosinophils
distention
Fonse 38 M No Abdominal pain Paracent Eol Protein 5580/mcl - Six-food elimination diet No
ka CL esis 5.4g/dl and 39.3%
et al. WBCs of
©n 420/ml of
which 95%
were
eosinophils.
Huang 36 F / Abdominal pain Abdomi  EoC Large 2830/mcl - Methylprednisolone iv 30 mg/die + six-food No
X et and distention nal CT quantity of 30.8% elimination diet
al. (92) eosinophils
Qua 54 M/ Abdominal Paracent EoE Turbid fluid 4500/mcl - Vitamin D3 8000 [U/day No
CSet distention and esis removed with  26.5%
al. (93) dysphagia a protein level

of 45 g/l and




the presence
of 5580/ml of
WBCs,
predominantl
y eosinophils
(90%). There
was no
microorganis
m or
malignant

cells present.

Lopez-
Saez
MP et

al. (94)

36

F

Allergic Abdominal Abdomi
rhinoconju  distension, colic nal US
nctivitis and diarrhea and CT
and

bronchial

asthma

(due to

EoD

Clear ascitic
fluid, with
95%
polymorphon
uclear

eosinophils

2200/mecl -

23%

Avoiding the food for which she had

reported abdominal discomfort (corn, nuts,

legumes, fruits, and various vegetables)

Yes (seasonal
according to
her respiratory

allergies)




house dust
mites, cat
and dog
epithelia,
pollens
sensitizati
ons); non
structural
Lipid
Transfer
Protein
(nsLTP)
sensitizati

on

and negative

cultures

Amad
oCet

al. (95)

55

Allergic Abdominal Abdomi  EoC
rhinitis pain, nausea, nal US

and diarrhea and

Moderately
cellular (7911
cells/ml) with

87%

8730/mcl

Prednisolone 30 mg/day

No




penicillin ~ abdominal eosinophils,
allergy distension sterile and
negative for
malignant
cells
Yang 17 M / Abdominal Abdomi  EoG Large number Peripheral CCS No
Ket pain, diarrhea nal US of eosinophils eosinophilia
al. (96)
HeY] 20 M / Abdominal Abdomi  EoN Yellow and 16056/mcl -  Prednisone No
et al. distension nal US turbid. WBCs  78.4%
97) count in the

ascites fluid
was 1030/ml,
of which
eosinophils
accounted for

56%, and




lymphocytes
for 44%. A
large number
of eosinophils
and a small
number of
lymphocytes
were
observed in
the ascites
smear, while
mesothelial
cells were
occasionally
observed, and
no tumor cells
were

recorded.




Gonga
Ives I
et al.

(20)

26

F

No

abdominal pain
and distention,
nausea,

vomiting

Abdomi

nal US

EoG +

EoD

Hazy dark 8400/mcl -
yellow, with ~ 44%
low SAAG

and

significant
eosinophilia

(85%).

Mycobacteria

1 and

microbiologic

al cultures

were

negative. No
cytological

signs of

malignancy

were found.

Prednisone 0.5 mg/kg/die

No




Kamat
h SD
et al.

98)

21

F

Fever, watery
stools,
abdominal

distension

Abdomi

nal US

EoG+ Ascitic fluid

EoD + was straw

Eol +

EoC

colored.
Analysis
showed total
1040 WBCs -
60%
neutrophils,
25%
eosinophils
and 15%
lymphocytes;
glucose 93
mg/dl, LDH
131.6U/dl,
proteins
4.3g/dl,

albumin

7395/mcl -

29%

Hydrocortisone 100 mg iv three times/day,
then oral prednisolone 40 mg /day for 2

weeks tapered by 5 mg every week

No




2.45g/dl,
adenosine
deaminase
2.6U/1. Smear
revealed
neutrophils
and
eosinophils.
Malignant
cells and
parasites were
not found.
Cultures for
bacteria and
fungi were

negative.




Galere 41 F No Abdominal Abdomi EGE Increased 8940/mcl - Oral methylprednisolone No
Petal. pain, nausea, nal CT eosinophils; 46%
(99) vomiting no viral,
bacterial, and
parasitic
infections.
Silva 36 F  Chronic Diarrhea, Abdomi EoD+ 89% of 7000/mcl - Prednisolone 40 mg per day + six-food No
Mende spontaneo  abdominal nal US Eol eosinophils 45% elimination diet
sSet us discomfort, and SAAG <
al. urticaria, abdominal 1.1
(100) asthma swelling, early
satiety, asthenia
Belfek 16 F  No Abdominal Abdomi  EoD Low SAAG 13000 Prednisone 30 mg/day for two weeks with Yes
iNet pain, diarrhea, nal CT (23.3 g/l) eos/mcl progressive tapering, then prednisone 30
al. (22) vomiting with elevated  (65.7%) mg/day + leukotriene receptor antagonists,

eosinophil
count (WBCs

1000/ml with

then benralizumab 30 mg/4 weeks for 3

months, then 30 mg/8 weeks for 18 months




890
eosinophils).
Mycobacbact
erial and
microbiologic
al cultures
were
negative, and
no malignant
cells were

detected

F = female; M = male; US = ultrasound; CT = computed tomography; EGE = eosinophilic gastroenteritis; EoE = eosinophilic esophagitis; EoG =
eosinophilic gastritis; EoN = eosinophilic enteritis; EoD = eosinophilic duodenitis; EoJ = eosinophilic jejunitis; Eol = eosinophilic ileitis; EoC =
eosinophilic colitis; CCS = corticosteroids (unspecified dosage); SAAG = serum-ascites albumin gradient; CAM = clarithromycin; nsLTP = non

structural Lipid Transfer Protein.





