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Abstract

The aim of this study was to evaluate the association between eosinophils in ascites and the
diagnosis of intestinal anisakidosis in patients with peritoneal signs on physical examination.
We reviewed retrospectively 16 patients diagnosed with intestinal anisakidosis, evaluated
between 2012 and 2015. All patients had ingested raw anchovies. The analysis of ascites
fluid in ten of these patients was compared with that of 15 patients with ascites and other
abdominal pathology (except liver cirrhosis). All patients had an increased number of
white blood cells in the ascites fluid. The eosinophil count was significantly higher in patients
with intestinal anisakidosis (P < 0.01). All patients had a good outcome. Increased eosinophils
in ascites fluid is strongly associated with the diagnosis of intestinal anisakidosis.

Introduction

Anisakidosis is a zoonotic disease caused by the ingestion of larval nematodes in raw seafood
such as sushi, sashimi, ceviche and pickled herring (Audicana & Kennedy, 2008; Hochberg &
Hamer, 2010; Baron et al., 2014). Symptoms of anisakidosis are vague, and include abdominal
pain, nausea, vomiting and diarrhoea. This disease is often misdiagnosed as appendicitis, gas-
tric ulcers or ileitis (Hochberg & Hamer, 2010; Baron et al., 2014). The definitive diagnosis and
management of gastric anisakidosis is generally non-operative, achieved by upper gastrointes-
tinal endoscopy.

However, the diagnosis and management of intestinal anisakidosis can be challenging
(Couture et al., 2003; Hochberg & Hamer, 2010). Even though most patients have a self-
limited illness and recover within a few days, some undergo surgery following a misdiagnosis
of small bowel ischaemia or acute abdomen, due to positive peritoneal signs associated with
ascites (Ishida et al., 2007; O’ Daly et al., 2009; Hochberg & Hamer, 2010; Yasunaga et al.,
2010). Since most intestinal anisakidosis is successfully treated non-operatively, the correct
diagnosis is important for the appropriate management of these patients (Ishida et al.,
2007; Hochberg & Hamer, 2010; Shrestha et al., 2014). With the increasing popularity of eat-
ing lightly cooked or raw fish dishes, the number of patients with anisakidosis may increase
(Audicana & Kennedy, 2008; Hochberg & Hamer, 2010). We report our experience with
the diagnosis and management of patients with intestinal anisakidosis, and the diagnostic
value of paracentesis.

Materials and methods
Patients

We reviewed retrospectively 16 patients diagnosed with intestinal anisakidosis at Tokyo Bay
Urayasu Ichikawa Medical Center between April 2012 and December 2015. The first group
included patients who were diagnosed with intestinal anisakidosis and who underwent labora-
tory evaluation of their ascites (table 1). The second group included patients with other
abdominal conditions, associated with peritoneal signs and peritonitis, who underwent labora-
tory evaluation of ascites during the study period (see table 2). Epidemiological, clinical and
laboratory data, as well as diagnostic and therapeutic features, and outcomes in these patients
were reviewed. Patients diagnosed with liver cirrhosis were excluded from both groups. Each
patient was enrolled in the study after giving written consent agreeing to treatment.

Definitions

The diagnosis of intestinal anisakidosis was based on the following findings: (1) a recent history
(within a week) of eating raw seafood; (2) abdominal pain with rebound tenderness; (3) computed
tomography (CT) scan findings-localized submucosal oedema of the intestinal wall, dilation of the
small bowel or ascites (fig. 1). All these three characteristics were included to diagnose intestinal
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Table 1. Characteristics of ten patients with intestinal anisakidosis.
Ascites

Patient Age Gender (M/F) Day* PE WBC (ul) Eo (>500/ul) Ab** CT scan WBC (x10%/ul) Eo (x10%/ul) Eo (%)

1 61 M 2 i 12,700 - i3 43 15 35

2 29 F 3 + 12,500 — + 18 7 38

3 29 M 3 iz 3000 - g3 iz 63 20 32

4 31 M 2 + 7900 - + + 43 10 23

5 48 M 3 iz 11,500 - g3 i 74 21 28

6 34 M 1 + 8800 + + + 88 43 49

7 34 [F 2 + 8700 - + 45 15 33

8 27 M 3 + 6800 — + + 88 31 35

9 40 M 2 + 14,700 — + 53 20 37

10 23 M 3 i 9500 - i3 19 9 50

*Day, onset of symptoms after eating contaminated food; Ab**, serum antibodies to Anisakis, positive (>1.5/U); PE, physical examination showing peritoneal signs; WBC, peripheral white
blood cell count; Eo, peripheral blood eosinophil count (>500/ul), CT, underwent computed tomography scan of the abdomen.

anisakidosis. Additionally, pairs of serum IgG and IgA antibodies to
Anisakis (enzyme-linked immunosorbent assay (ELISA), SRL Inc.,
Tokyo, Japan) were evaluated (normal range <1.50).

Statistical analysis

Comparisons were performed using the non-parametric Mann-
Whitney U-test for continuous variables and Student’s t-test or
Fisher’s exact test for categorical data. All statistical analyses were
performed using SPSS 23.0 (SPSS Inc., Chicago, Illinois, USA)
and P < 0.05 was used to define a statistically significant difference.

Results
Patient characteristics

Sixteen patients with intestinal anisakidosis were seen during the
study period. All patients underwent abdominal CT scans, which
showed ascites. Ten of them (10/16, 63%) underwent laboratory
evaluation of the ascites. Five of the ten patients were evaluated
for paired IgG and IgA antibodies to Anisakis, and all were posi-
tive for these antibodies (table 1).

Eosinophils in the ascites

In the ten patients diagnosed with intestinal anisakidosis, all had
an increased number of eosinophils in the ascites (table 1). In the
15 patients without intestinal anisakidosis, none had eosinophils
in the ascites (P <0.01) (table 2). Fifteen patients (15/16, 93.8%)
diagnosed with intestinal anisakidosis recovered without compli-
cations after non-operative management. One patient underwent
exploratory laparotomy for an acute abdomen and intestinal
resection was performed with detection of Anisakis simplex.
Eosinophil infiltration of the small bowel wall was found in the
pathology specimen (fig. 2).

Discussion

The aim of this study was to investigate the association between
eosinophils in ascites and the diagnosis of intestinal anisakidosis.
The diagnosis of intestinal anisakidosis remains challenging in
some patients (Couture et al., 2003; Hochberg & Hamer, 2010;
Shrestha et al., 2014). Although it is possible to make a diagnosis
using an elevated titre of anti-Anisakis antibodies in blood, time is
required to measure this, and the titre may not necessarily rise

Table 2. Univariate analysis of clinical factors in patients with and without intestinal anisakidosis.

Anisakidosis Other illnesses’ P

Variable (n=10) (n=15) value
Patients’ characteristics

Mean age (range), years 35.6 (23-61) 59.3 (29-88) 0.001*
Gender, N (%), Male/female 8 (80)/2 (20) 13 (87)/2 (13) 0.81
Mean WBC in ascites, N (x10%/ul) 53 +24 (18-88) 163 +196 0.11
Mean Eo in ascites, N (x10%/ul) 19+10 0 <0.01*
Mean Eo in ascites (%) 36+8 0 <0.01*
Mean WBC, N (x102/ul) 96 +32 13753 0.048*
Eosinophilia**, N (%) 10 0 0.90

Eo, eosinophils; WBC, white blood cells; *, P<0.05; Eosinophilia**, (>500/ul).

tOther illnesses: postoperative patients (n=10), intraoperative patients (n=3), Crohn’s disease (n=1), enteritis (n=1).
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Fig. 1. CT scan of intestinal anisakidosis: localized submucosal oedema of the intes-
tinal wall, dilation of the small bowel or ascites are seen (white arrowheads).

during the early phase (Ido et al., 1998; Sasaki et al., 2003).
Furthermore, healthy individuals who regularly eat raw fish may
be false positive, and anti-Anisakis antibodies may not be a spe-
cific marker because of cross-reactions with proteins in other
parasites, micro-organisms, insects and plants (Sakanari et al.,
1988; Ido et al., 1998; Lorenzo et al., 2003; Sasaki et al., 2003).
The accuracy of the diagnosis is increased by using pairs of

&

Fig. 2. Microscopic findings of the resected small intestine specimen, showing: (A)
proliferation and infiltration dominating around the affected area (stained with
haematoxylin and eosin (H&E), x40); (B) diffuse infiltration by eosinophils and
oedema in the submucosa (black arrow) (H&E, x600).
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serum antibodies. However, most of the patients get better in
several days, thus the results might be useful for supporting the
diagnosis of intestinal anisakidosis retrospectively, but they
cannot be used for deciding the management of the patients.

Shibata and co-workers reported that intestinal anisakidosis is
associated with three findings on a CT scan (Shibata et al., 2014),
and we made the diagnosis of intestinal anisakidosis using these cri-
teria on CT scans in addition to the recent history of ingestion of
raw seafood and abdominal pain with rebound tenderness. The
pathological appearance of A. simplex lesions shows local inflam-
matory lesions produced by A. simplex larvae, with a conspicuous
eosinophil infiltration in the tissues surrounding the parasite
(Yasunaga et al., 2010; Shibata et al., 2014). Although systemic eosi-
nophila is frequently associated with helminthic diseases, in anisa-
kidosis this is described in fewer than 30% of cases (Audicana &
Kennedy, 2008). Takei & Powell (2007) also reported the patho-
logical findings of intestinal anisakidosis, including: transmural
oedema in the small intestine, congestion and an inflammatory
infiltrate abundant in eosinophils. Shirahama et al. (1992) reported
the presence of eosinophils in ascites of intestinal anisakidosis.

Based on these reports, we analysed ascites fluid collected by
diagnostic paracentesis in patients with anisakidosis. The results
show an increased white blood cell count, rich in eosinophils,
which is characteristic of this disease (table 2). The elevated white
blood cell count in the ascites is related to an inflammatory response
in the abdomen. The aetiologies of peritoneal inflammatory
responses associated with an elevated white blood cell count are
associated with numerous causes, such as gastrointestinal perfor-
ation, pancreatitis, tuberculosis and malignancy in the peritoneum
(Akriviadis & Runyon, 1990; Soriano et al., 2010). The fact that
intestinal anisakidosis causes transmural inflammation and peri-
tonitis has been supported since most patients have peritoneal
signs on physical examination and an elevated white blood cell
count in the ascites (table 2).

An elevated eosinophil count in ascites is associated with an
inflammatory response. The differential diagnosis includes eosino-
philic gastroenteritis, intestinal parasites, malignancy, inflamma-
tory bowel disease, hypereosinophilic syndrome, etc. (Gomez
et al., 1998; Yun et al., 2007; Ramanan et al., 2013). There may be
an association with a systemic response, but the eosinophil count
in the ascites is increased compared with peripheral blood in this
study. Therefore, this finding may be very specific for intestinal ani-
sakidosis, and helps to establish the diagnosis in patients with a his-
tory of ingestion of certain foods and characteristic findings ona CT
scan.

Patients with intestinal anisakidosis often have peritoneal signs
upon physical examination, which may contribute to the misdiag-
nosis of small bowel ischaemia, sometimes leading to exploratory
laparotomy, since ascites is one of the warning signs suggesting
the abdominal emergency (Ishikura et al., 1983; Sasaki et al.,
2003; Ishida et al., 2007; O’ Daly et al., 2009; Hochberg & Hamer,
2010; Yasunaga et al., 2010). Paracentesis of ascites can distinguish
intestinal anisakidosis from bowel ischaemia because an elevated
eosinophil count is not typical in patients with bowel ischaemia.
Since intestinal anisakidosis is mostly a self-limited disease, we
might be able to avoid unnecessary surgery based on the paracen-
tesis results. Eosinophilic enteritis would be another differential
diagnosis in such patients; however, the clinical courses are usually
different and it may be difficult to differentiate these conditions
without a pathology specimen.

There are some limitations to this study. We only reviewed
patients with a history of food ingestion and findings on a CT scan
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typical of intestinal anisakidosis. Since most patients with intestinal
anisakidosis resolve spontaneously, they may not seek medical
care, or they may have mild symptoms and not have a CT scan.

Secondly, an elevated eosinophil count in the ascites was very
specific for intestinal anisakidosis in this study; however, other
diseases, such as eosinophilic enteritis or other parasitic disease,
may also cause increased eosinophil levels in ascites. In this
study, we included patients who had history of digesting raw sea-
food and most of the patients resolved their symptoms in a short
time without medical treatment, which is compatible with the
clinical manifestations of intestinal anisakidosis (Shrestha et al.,
2014). Since we did not check additional tests for other parasites,
we cannot exclude the possibility that some parasites might cause
similar symptoms; however, other parasites are unlikely to have
similar symptoms and epidemiology.

Thirdly, we diagnosed intestinal anisakidosis based on history,
physical examinations and CT scans, since no definitive serum mar-
kers are established to diagnose anisakidosis. Dominguez-Ortega
et al. (2003) reported a novel way to check the serum levels of
eosinophilic cationic protein to diagnose acute gastrointestinal
anisakiasis, and this might be a promising and useful way to support
the diagnosis. Further investigations are needed to support this new
diagnostic method.

We report our experience with patients with intestinal anisaki-
dosis. Most patients with anisakidosis have a self-limiting disease.
An elevated eosinophil count in ascites is associated with intes-
tinal anisakidosis, which might be useful to establish the
diagnosis.
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