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Abstract 

Background & aims  Eosinophilic ascites is non-common and challenging disease. This study aimed to describe 
the clinical presentation and treatment of eosinophilic ascites.

Methods  This was a prospective single-center study that included cases with eosinophilic ascites who were 
admitted to Tropical Medicine and Gastroenterology Department, Assiut University Hospital, Assiut, Egypt, dur‑
ing the period between May 2020 to May 2023. The clinical presentation, investigations, treatment, and follow-up 
data of the included patients were collected and analyzed.

Results  Seventeen cases of eosinophilic ascites were included in the study. The main presenting manifestations were 
abdominal pain (47.1%), and abdominal pain with distension (29.4%). Two patients presented with a picture of intes‑
tinal obstruction. Moderate ascites was found in 10 patients (58.8%) by ultrasound. Eosinophilia in the peripheral 
hemogram was detected in 76.5% of the study population. Endoscopic examination showed gastro-duodenitis in 9 
patients (52.9%) and duodenitis in 4 patients (23.5%). All patients showed complete improvement and disappearance 
of ascites after starting steroids within two weeks. Eleven patients (64.7%) relapsed after discontinuation of steroids.

Conclusion  Eosinophilic ascites is an uncommon cause of ascites that is often underdiagnosed. The relapse rate 
after stopping treatment is high but with excellent response to retreatment.
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Introduction
Eosinophilic gastroenteritis (EGE), first described by 
Kaijser in 1937, is a rare disorder without a clear etiol-
ogy characterized by eosinophilic infiltration of gastro-
intestinal wall layers [1]. The etiology and pathogenesis 
of EGE remain ambiguous. Allergy may play a role in the 
recruitment of eosinophils to the digestive tract, as sev-
eral studies showed that about 50% of the patients with 
EGE have a preexisting history of atopy [2]. Following an 
initial trigger, activated tissue eosinophils release various 
chemo-attractive cytokines resulting in the recruitment 
of more eosinophils into the affected tissues [3–5].

Eosinophils could infiltrate any layer of the diges-
tive tract. The symptoms of EGE vary according to the 

*Correspondence:
Waleed Attia Hassan
wallo403a@aun.edu.eg
1 Department of Tropical Medicine and Gastroenterology, Faculty 
of Medicine, Assiut University, Assiut 71515, Egypt
2 Tropical Medicine Department, Faculty of Medicine, Tanta University, 
Tanta, Egypt
3 Clinical Pathology Department, Faculty of Medicine, Assiut University, 
Assiut, Egypt
4 Radiology Department, Faculty of Medicine, Assiut University, Assiut, 
Egypt

http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s43066-024-00329-4&domain=pdf
http://orcid.org/0000-0001-9429-1715


Page 2 of 7Medhat et al. Egyptian Liver Journal           (2024) 14:24 

affected layer. The available data about the true preva-
lence of EGE and each of its subtypes are scarce. None-
theless, published data reported that the mucosal layer is 
the most frequently affected one, followed by muscular 
and lastly sub-serosal [4].

EGE’s mucosal subtype often presents with abdomi-
nal pain, nausea, vomiting, and/or diarrhea. Eosinophilic 
infiltration of the muscular layer leads to increased gut 
wall thickness that can produce symptoms of intestinal 
obstruction [4, 6]. Ascites with a high eosinophilic count 
in the ascitic fluid are usually the main clinical manifes-
tations in patients with sub-serosal EGE [4, 7–9]. Fur-
thermore, this subgroup is clinically distinct in having 
abdominal bloating, higher eosinophil counts [2, 10]. 
Mucosal biopsies may not be helpful in diagnosing serosal 
and sub-serosal EGE, as 10% of them don’t show eosino-
philic infiltrations [2, 11]. The radiographic picture for 
cases with EGE has no characteristic appearance [12]. 
Treatment includes the elimination of allergic triggering 
factors, oral steroids, especially for the patient who pre-
sents with the obstructive symptoms and eosinophilic 
ascites [13]. Herein, we try to collect all cases of eosino-
philic ascites in our locality and to follow them up. In this 
study, we aimed to summarize the clinical presentation 
and management of eosinophilic ascites in our locality.

Methods
This was a prospective study to evaluate the clinical pres-
entation, treatment, and follow up results for this rare 
disease. Cases with eosinophilic ascites who were admit-
ted at Tropical Medicine and Gastroenterology Depart-
ment, Assiut University Hospital, Assiut, Egypt, during 
the period between May 2020 to May 2023 were included 
in the study.

Detailed history taking, including a history of allergic 
diseases and data of the full clinical examination, were 
reviewed. Laboratory tests done for the patients includ-
ing Complete Blood Count (CBC) with eosinophilic 
count and percentage, liver function tests (ALT, AST, 
alkaline phosphatase, serum albumin), serum level of IgE 
(immune CAP; Phadia AB, Uppsala, Sweden), blood urea 
and serum creatinine, anti-fasciola Ab, urine analysis, 
stool analysis for parasites and ova, and ascitic fluid stud-
ies including Serum-Ascitic Albumin Gradient (SAAG), 
the protein level in ascitic fluid and ascitic fluid cytology 
were recorded and analyzed.

Data of the imaging methods, including chest X-ray, 
abdominal ultrasonography, abdominal computed tomog-
raphy for evaluation of small intestinal affection, and 
exclusion of non-gastrointestinal diseases, were collected 
and analyzed. Upper endoscopy was done for all patients, 
and multiple biopsies were taken for assessment of upper 
gastrointestinal tract pathology.

The diagnosis of eosinophilic ascites was based on the 
following criteria: any patient presented with gastroin-
testinal symptoms and ascites, ascitic fluid study showed 
high eosinophilic count, with or without raised serum 
IgE level, eosinophilic mucosal infiltration in GI endo-
scopic biopsies, after exclusion of other causes of ascites, 
and with or without eosinophilia in peripheral blood [14].

After confirming the diagnosis of eosinophilic ascites, 
treatment was started with oral prednisone 1 mg/kg for 
one month (60 mg maximum) [14]. A good response was 
indicated by the improvement of symptoms, the disap-
pearance of ascites by ultrasound, and the decrease or 
normalization of eosinophilic count in CBC. After a good 
response, the dose of steroids was gradually reduced up 
to discontinuation (within 3 months) [14].

All patients were followed for the occurrence of relapse. 
Relapse was considered when patients developed ascites 
again after stopping steroids, and ascitic fluid study and 
CBC showed high eosinophilic count. Relapsed patients 
were treated again with oral prednisone 1 mg /kg for one 
month. After the improvement of their symptoms, they 
continued the lowest dose of steroids that maintain the 
patient in remission. The study was approved by the insti-
tutional ethical committee of Assiut University in May 
2020, and the IRB number is 17,300,385. Informed con-
sent was obtained from included patient or their parents 
if they are < 18  years old. We followed the guidelines of 
the Agency for Healthcare Research and Quality (AHRQ) 
[10] to report included cases.

Statistical analysis
The data were analyzed by SPSS V. 23 (SPSS Inc. Released 
2015. IBM SPSS statistics for windows, version 23.0, 
Armnok, NY: IBM Corp.). Data were expressed in Num-
ber (No), percentage (%) mean (x̅), and standard devia-
tion (SD). The Chi-square test was used to determine if 
there is a relationship between two categorical variables. 
Two-sided P- value of < 0.05 was considered statistically 
significant.

Results
Seventeen cases were diagnosed as eosinophilic ascites (9 
males) with median age 37-year-old (range 5—54  years 
old). Regarding atopy, one patient was known to have 
bronchial asthma, and another patient had eczema. The 
main presenting manifestations were abdominal pain in 
8 patients (47.1%), abdominal distension in 4 patients 
(23.5%), and abdominal pain with distension in 5 patients 
(29.4%). Two patients (11.8%) presented with a picture of 
intestinal obstruction, which was treated conservatively 
(Table 1).

Eosinophilia in peripheral hemogram was detected in 
13 patients (76.5%). The ascitic fluid analysis showed high 
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eosinophilic count in all patients (Fig. 1), and the serum 
IgE level was high in thirteen patients (76.5%) (Table 2).

Ten patients (58.8%) had moderate ascites, and 7 had 
mild ascites by ultrasound. Fifteen patients out of 17 
(88.2%) had thick intestinal wall by ultrasound and com-
puted tomography of the abdomen (Table 3 and Fig. 2).

Only one patient showed trachealization of the esopha-
gus with gastritis, while 9 patients (52.9%) showed gas-
troduodenitis. Gastric and duodenal biopsies showed 
high eosinophilic count in 15 patients out of 17 (88.24%) 
(Figs.  3 and 4, Table  4). Despite having normal endos-
copy, 2 patients out of 3 (66.7%) showed eosinophilia in 
gastric and duodenal biopsies.

All patients showed a response to steroid therapy. 
All patients showed complete improvement of the 

gastrointestinal manifestations and disappearance of 
ascites within two weeks of therapy. The median duration 
of follow up was 32  months (IQR: 27). Eleven patients 
(64.7%) relapsed after discontinuation of steroids. The 
main manifestations after relapse were abdominal pain 
and ascites. The occurrence of relapse ranged from one 
month to one year after the stoppage of steroids. All of 
them showed improvement of manifestations after re-
administration of steroids, and they are on a maintenance 
dose (5–10 mg) of prednisolone daily.

Table  5 shows the independent predictors of relapse 
among the studied cohort. In the final multivariable 
regression model, there were ten predictors: age, sex, 
residence, three symptoms (vomiting, diarrhea and main 
symptom), ascites, eosinophilic%, IgE level and serum 
albumin.

With one-year increase in age, there was 2% (Adjusted 
Odds Ratio (AOR) = 0.98, 95% CI: 0.81 – 1.0, p = 0.041) 
decrease in the chance of relapse. Also, female patients 
had triple the risk of relapse (AOR = 2.95, 95% CI: 1.004 
– 9.293, p = 0.044) compared with males. As well, rural 

Table 1  Sociodemographic data of the patients

a Percent
b Median and IQR

Number Percent or IQR

Malea 9 52.9
Ageb 37 22.5
Urbana 8 47.1
Smokersa 4 23.5
DMa 1 5.9
Hypertensiona 1 5.9
Eczemaa 1 5.9
Bronchial asthmaa 1 5.9
Symptoms
  Vomitinga 9 52.9
  Diarrheaa 4 23.5
  Intestinal obstructiona 2 11.8
  Abdominal paina 8 47.1
  Abdominal distension=a 4 23.5
  Abdominal pain and distensiona 5 29.4

Fig. 1  Smears for cytological examination of the centrifuged ascitic fluid revealed eosinophilic cells by low power (A) and by high power (B). No 
evidence of cytological atypia or malignancy. Stained by H& E. in 33 years old female patient

Table 2  Laboratory investigations of the patients

a Percent
b Median and IQR

Laboratory investigations Result Percent or IQR

WBCsb 14 8
Eosinophilia %b 45 16
Elevated ESRa 14 82.4
ESRb 12 9
CRPb 12 8
Elevated IgE levela 13 76.5
IgE levels (IU/ml)b 234 443
Serum albuminb 39 6
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residents had 33% less liability for relapse (AOR = 0.67, 
95% CI: 0.06 – 0.96, p = 0.046) compared with urbans.

For disease symptoms, patients with vomiting had 
80% more possibility for relapse (AOR = 1.8, 95% CI: 
1.05 – 8.8, p = 0.031). Also, those with diarrhea had 44% 
increase in the risk of relapse (AOR = 1.44, 95% CI: 1.05 
– 4.37, p = 0.037). Further, cases with pain/distension 
as the main symptom had 3.5 times the risk of relapse 
(AOR = 3.5, 95% CI: 1.76 – 9.16, p = 0.047).

Moreover, patients with moderate ascites had 84% more 
likelihood of relapse (AOR = 1.84, 95% CI: 1.002 – 5.114, 
p = 0.040) than those with mild ascites. Additionally, with 
one-percentage increase in the eosinophilia, there was 5% 
(AOR = 1.05, 95% CI: 1.001 – 1.113, p = 0.015) increase in 
the chance of relapse. Similarly, with one-IU/ml increase 
in the IgE level, there was 1.4% (AOR = 1.014, 95% CI: 
1.001 – 1.029, p = 0.024) increase in the chance of relapse. 
Likewise, with one-mg/dl increase in the s. albumin, there 
was 11% (AOR = 0.893, 95% CI: 0.499 – 0.989, p = 0.044) 
reduction in the relapse risk.

Discussion
To our knowledge, this is the first paper that describes 
cases with EGE in Egypt. Little is known about the preva-
lence of EGE; however, it is sporadic in distribution, and 

Table 3  Imaging findings of the patients

Number Percent

Amount of ascites
  Mild 7 41.2
  Moderate 10 58.8
Hepatomegaly 4 23.5
Thick intestinal wall 15 88.2

Fig. 2  CT scan of the abdomen (A) and Abdominal Ultrasound (B) showing the presence of ascites with thick edematous intestinal loops 
in 50 years old male patient

Fig. 3  Show gastric mucosa infiltrated with heavy (Eosinophils) 
48 years old male, Stain: H&E

Fig. 4  Show duodenal mucosa infiltrated with heavy (Eosinophils) 
31 years old Female patient, Stain: H&E
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familial occurrence has been reported [15]. It can affect 
both sexes, although it seems to be more common in 
men [16].

The median age at presentation in our series was 
37  years, with one child out of 17 patients, and 52.9% 
of our study population were males. To date, the pub-
lished data about EGE suggests that it can affect any age 
group; however, it occurs most commonly between the 
3rd and 4th decade, with a slightly male predominance 
[1, 2, 6, 17–19].

In association with peripheral eosinophilia, [20, 21] 
abdominal pain was the main clinical presentation in 
this series (47.1%), followed by abdominal distension 
(23.5%), and abdominal pain with distension (29.4%). 
All patients had ascites at presentation, and periph-
eral eosinophilia > 30%. Although the manifestations 
of EGE vary according to the affected gastrointestinal 
layer, abdominal pain remains the main symptom [18]. 
Mucosal layer affection is usually presented by vomit-
ing, diarrhea, and protein-losing enteropathy, while 
muscular layer affection can lead to partial or total 
intestinal obstruction. Eosinophilic ascites results 
from serosal layer affection and may be associated with 

peritonitis and perforation in severe cases, [22] Infiltra-
tion of the duodenal papilla by eosinophils may result 
in biliary obstruction and pancreatitis [23, 24].

Peripheral eosinophilia is present is about 70% of 
cases with EGE, and the level of eosinophilia increases 
with deeper layers of affection [2, 25]. Elevated ESR and 
IgE can be detected in about two-thirds of EGE cases 
[18]. In our study, peripheral eosinophilia and IgE were 
elevated in 76.5%, and ESR was positive in 82.4% of 
patients.

Endoscopic findings in EGE are neither sensitive nor 
specific. They include hyperemic gastric and duodenal 
mucosa, trachealization of the esophagus, thickening 
of gastric folds, friable or nodular mucosa, rough areas, 
whitish specks, erosions, or superficial ulcers. Normal 
endoscopy is also reported in cases with EGE [26–28]. 
Endoscopy findings in our study included gastroduode-
nitis in 52.9%, duodenitis 23.5%, and normal findings in 
17.6%.

Endoscopic biopsies are mandatory for the diagnosis 
of EGE [19]. Multiple biopsies are required from normal 
and abnormal mucosa due to the patchy distribution of 
the disease [29]. Our study showed eosinophilic infil-
trations in the gastroduodenal mucosa in 88.2% of the 
study population. The standardized diagnostic cut-off 
value, above which EGE is diagnosed, is an eosinophilic 
count of 20/ high power field (HPF) [4, 6, 27, 30]. Other 
histopathological features of EGE include intraepithe-
lial eosinophils and eosinophils in the Peyer’s patches 
[31]. Extracellular deposition of eosinophil major basic 
proteins (MBPs) was also reported in cases with EGE 
[32] and may indicate more significant structural dam-
age [33]. Villous atrophy, crypt hyperplasia, or abscesses 
and epithelial degeneration/ regeneration are also docu-
mented in cases with EGE [34].

Imaging methods are useful in the diagnosis of 
EGE. Ultrasound can detect ascites and intestinal wall 
thickening and can help in ascitic fluid aspiration for 
examination [35, 36]. Thickening of mucosal folds, 
intestinal wall thickening, ascites, and obstruction can 
be detected by a Computed Tomography (CT) scan 
[37,  38]. Intestinal wall thickening could be detected 
by abdominal ultrasound and CT in 88.2% of this case 
series.

In our study, all patients responded to steroid ther-
apy with complete improvement and disappearance of 
ascites within two weeks of therapy. Relapsed patients 
responded well for reinitiated treatment with steroids. 
Predictors of relapse were larger amount of ascites, 
younger female patients, vomiting or diarrhea in the 
presentation.

Table 4  Endoscopic and histopathological findings of the 
patients

Findings of upper endoscopy Number Percent

Normal 3 17.6
Gastroduodenitis 9 52.9
Duodenitis 4 23.5
Trachealization of the esophagus and 
gastritis

1 5.9

Eosinophilic mucosal infiltrate 15 88.2

Table 5  Independent predictors of relapse: multivariable logistic 
regression

OR Odds Ratio, CI Confidence Interval

OR (95% CI) P 
-value

•Age/years 0.982 (0.806 – 0.999) = 0.041
•Sex (Female) 2.945 (1.004 – 9.293) = 0.044
•Residence (Rural) 0.667 (0.060 – 0.957) = 0.046
•Symptoms
  ✓Vomiting 1.801 (1.046 – 8.799) = 0.031
  ✓Diarrhoea 1.444 (1.045 – 4.374) = 0.037
  ✓Pain/Distention 3.498 (1.758 – 9.156) = 0.047
•Ascites (Moderate) 1.842 (1.002 – 5.114) = 0.040
•Eosinophilic% 1.049 (1.001 – 1.113) = 0.015
•IgE Level 1.014 (1.001 – 1.029) = 0.024
•S. Albumin 0.893 (0.449 – 0.989) = 0.044
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This was the most extensive prospective study that 
summarized the clinical presentation and management 
of this rare disease in Egypt.

Conclusions
Eosinophilic ascites is a rare disease and needs a high 
index of suspicion for its diagnosis. Oral corticoster-
oids are the mainstay of treatment. Relapse after initial 
treatment is common with good response to retreat-
ment. Additional studies are required to follow the nat-
ural history of this disorder.

Limitations
The relatively small sample size of our study is a limita-
tion. But eosinophilic ascites is a non-common disease, 
and further larger cohorts can be done in the future.
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