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Summary

The authors report on eleven new human cases of
anisakiasis occurring in Italy, and emphasize the impor-
tance of the infection in clinical medicine, histopathol o-
gy and public health. For ten of these cases, the diagnosis
was based on histological findings: an eosinophilic gran-
uloma associated with a larva of Anisakis sp. For one of
them, the larva was removed from the stomach by en-
doscopy. Nine of the subjects were from Apulia and two
from Molise (regions of southern and central Itay, re-
spectively). Ten of them were surgicaly treated, and in
one case the endoscopical extraction of the parasite re-
solved the situation. In two cases, the gastric wall was af-
fected, in three the intestinal wall, in a further three the
omentum, in one the spleen, and in the final two the
mesentery and the epiploic appendix. In all the cases, the
parasite was discovered unexpectedly during surgical
treatment of the patients for supposed illnesses, which
had originally been misdiagnosed. In three cases, the pa-
tients were al so affected by cancer.

Human anisakiasis must be taken into account in the
differential diagnosis of acute, abdominal synddromes
in subjects who have ingested raw fish or squid a few
hours to a few days before the onset of symptoms.
Histopathol ogists should consider the possibility of this
parasitic infection when confronted with an eosinophilic
granuloma of the digestive tract, mesentery or peri-
toneum. Theincidence of anisakiasisin Italy is probably
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higher than reported, as some cases might not be diag-
nosed and others might heal spontaneously.
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Introduction

In past decades, parasitologists and pathologists focused
their attention on the apparently more frequent cases of
helminthic infections in humans, which are caused by
nematode parasites of other anima species. Among
them, anisakiasis has become significantly important for
severa reasons. a) Its geographical distribution acrossall
the continents. b) The public health issues it involves (it
isinherent to the ingestion of marine animalsthat are po-
tential carriers of the parasite). ¢) The diagnostic difficul-
ties it causes both clinicaly and histopathologicaly. d)
Last but not the least, the severity of the disease, which
may often lead cliniciansto resort to surgery.
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Anisakiasisisaparasitic zoonosis caused by larvae of
nematodes of the family Anisakidae (Ascaridoided),
which are habitual parasites in adult marine mammals.
The larvae utilize crustaceans, cephaopods and fish as
intermediate and/or parathenic hosts. Man can acciden-
tally be infected by eating such hosts, either raw or inad-
equately treated (pickled, smoked or salted). Once the
infected food is ingested, the nematode enters the diges-
tive tract by penetrating the gastric or intestinal wall. It
sometimes reaches the peritoneum, the mesentery or the
omentum, and in rare occasions other viscera, causing
inflammatory reactions with acute to milder chronic
forms of abdominal disorders. The pathogenesis seems
to be caused not only by the physical action of perfora
tion by the larvae (of a size ranging from 1.7-2.8 cm),
but also by the associated allergic Arthus type and/or
anaphylaxis reactions [12]. The infection is therefore
linked to eating habits where raw fish salads are widely
consumed, typical of some cultures such asin Japan [6].
These eating habits, spread among several populations
inhabiting both ocean and sea coastal areas, also occur
in Italy, where 14 cases of human anisakiasis have been
recorded since 1996. The authors deem it useful to re-
port eleven new cases observed recently in Italy.

Materials and Methods

Of the eleven cases of human anisakiasis identified, six were
from the files of the Department of Pathology of the Universi-

ty of Bari, three from the files of the Service of Pathology of
the Hospital of Brindisi, and two from the files of the Service
of Pathology of the Hospital of Campobasso, over the period
1996 to 2001.

The specimens consisted, in nine cases, of excisiona,
wedge biopsies, taken during surgical interventions and con-
taining the nematodes. In the other two cases, the nematodes
were picked up during surgery and endoscopy, respectively.
Diagnosis was always based on histological sections. The ex-
cised nodules and the nematodes were fixed in buffered forma-
lin (10%) and routinely processed. Three to six histological
sections, stained with haematoxylin-eosin, PAS and Masson
Goldner Trichrome, were examined in each case.

The histological slideswere reviewed by two of the authors
(S.P. and F.R.), one a parasitologist, the other a histopatholo-
gist, who paid particular attention to the parasitological and
histological aspects.

Results

Clinical aspects

The clinical data are summarized in Table 1. Patient age
rangesfrom 22 to 86 years. Eight patients were women and
three were men. Nine of the subjectswere from Apuliaand
two from Molise (southern and central regions of Italy, re-
spectively). The clinical manifestations varied. Eight cases
were acute: they were diagnosed as acute abdominal syn-
drome (three cases), acute appendicitis (two cases), and in-
testina occlusion (three cases). Three cases were subacute:
the clinical diagnoses were not attributed to the direct ac-

Table 1. Clinica and pathological data of the el even cases of human anisakiasis

No. Date sex/age Locality Location Raw fish Clinical diagnosis  Associated pathology ~ Therapy  Condition
ingested of theworm
1 1996 F/30y. Bari ileum now and then acute abdominal colon adeno- surgery  Necrotic
syndrome carcinoma, peritonitis
2 1996 F22y. Campo- mesentery few daysbefore acuteappendicitis  stenosedileal tract surgery  well con-
basso served
3 1997 F/54y. Bari omentum  few daysbefore intestina occlusion sigmoid colon surgery  poorly
neoplasia conserved
4. 1997 M/37y. Bari omentum  now and then gastric ulcer diffuseintestinal surgery  poorly
metaplasia, cicatrized conserved
peptic ulcer
5. 1998 F/44y. Campo- omentum 4 daysbefore intestinal occlusion  stenosed ileal tract surgery  well con-
basso served
6. 1998 F/60y. Bari epiploic habitually colon neoplasia sigmoid flexure surgery  poorly
appendix neoplasia conserved
7. 2000 M/48y. Brindisi ileum 8hoursbefore  intestinal occlusion  stenosed jegjunal loop  surgery  well con-
served
8. 2000 F/4ly. Brindis ileum 10daysbefore  acuteappendicitis  ileitisand peritonitis ~ surgery  well con-
served
9. 2000 M/56y. Baripro- stomach few hoursbefore acute abdominal gastric adenocarci- surgery  necrotic
vince syndrome nomawith metastasis
10. 2000 F/86y. Bari spleen habitually acute abdominal small gastric per- surgery  poorly
syndrome foration, spleen conserved
granuloma
11. 2001 F/56y. Brindiss stomach 6 hoursbefore  epigastralgia hemorrhagic gastritis  endo- well con-
scopy served




tion of the parasite, but to other concomitant pathology:
gastric cancer, sigmoid colon cancer, and peptic ulcer, re-
spectively. Treatment was always surgical, with the excep-
tion of the last case, where the parasite was detected and
picked up by endoscopy. Some cases were completely dor-
mant, the parasitic nodules coming to the attention of the
surgeon only by chance. All the patients had eaten raw sar-
dines or anchovies treated according to the customary
recipe (i.e. filleted and left to soak overnight in lemon
juice, ail, salt and pardey), from 6-8 hoursto 7-8 days be-
fore the onset of the symptoms. Recurrent edemas in the
form of transient swellings, erythema, rashes, widespread
itching occurring before or during the development of the
infection wererarely manifested in the patients.

Histopathological and parasitological findings

Histopathological features of the lesionsin cases 1 to 6
and 9 consisted of a granuloma surrounding the larva of
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the nematode (Fig. 1a, b). Necrotic tissue was|located on
theinner layer of the granuloma, with an intenseinfiltra-
tion of eosinophils and neutrophils. The surrounding
granulomatous tissue was infiltrated by eosinophils, his-
tiocytes, plasmocytes and lymphocytes with edema and
fibrin exudation or fibrinoid degeneration. More periph-
eral tissues were also infiltrated by scattered, inflamma:
tory and mononuclear cells.

In cases 1 and 9, the parasite was located in the thick-
ened sub-serosa, without evident ulceration of the sur-
face mucosa.

In the seventh case, the ileal wall was completely af-
fected: it was thicker than normal due to intensive
edema. Massive cellular infiltration (with eosinophils,
neutrophils, monocytes and lymphocytes) was present,
particularly in the sub-mucosal and serosal layers. The
most intensive histological changes were seen around
the Anisakis larva. Ulceration and necrosis were ob-
served in the mucosal layer; the muscular layer present-

Fig. 1. a: Oblique section of larvaof Anisakis sp. in an eosinophilic granulomaof ileal mesentery (hematoxylin and eosin; origi-
nal magnification x60). b: Para-transverse section of alarva surrounded by abscess granulomatous type tissue. Lateral chords are
well visible (arrows), (hematoxylin and eosin; original magnification x150). c: Higher magnification through the anterior end of
Anisakis sp. larva showing the excretory gland cell (arrow heads), alateral chord (thick arrow) and theintestinal ciliated epitheli-
um (thin arrows), (hematoxylin and eosin; original magnification x250). d: A longitudinal section of the larva extracted by en-
doscopy from the stomach (hematoxylin and eosin; original magnification x150).



432 - S. Pampiglioneet al.

ed less inflammatory changes, neither edema nor fibrin
exudation and only mild cell infiltration. The sub-serosa
was swollen and showed fibrosis, especially in perivas-
cular areas.

In case 8, the nematode adhered to the sub-serosa,
with signs of peritonitis.

In case 10, the nematode caused an eosinophilic gran-
ulomain the spleen. The spleen was surrounded by gas-
tric juice and showed a 3 cm solid, not well circum-
scribed nodular area at the superior pole. In this area,
some necrotic foci were located around the degenerated
worm. Histological examination of the excised stomach
tissue reveal ed the presence of an ulcerous-type gastritis
with acute, inflammatory cells and a few multinucleat-
ed, foreign-body giant cells.

In case 11, the larva was detected in the gastric mu-
cosa during endoscopy (Fig. 2). No severe tissue lesions
were observed.

In al cases, the morphological characteristics of the
nematode definitely pointed to a stage |11 Anisakis larva,
probably A. smplex. Its diameter ranged between
265470 pm, and its cuticle thickness was 5-6 pm; itslat-
eral chords were typically shaped, with two butterfly-like
lobes. The larva aso had polymiary-shaped myoid tissue,
a thick, muscular esophagus and an intestinal tubule oc-
cupying most of the pseudocel omatic cavity, with acylin-
drical and dightly ciliated epithelium (Figs. 1c, d).

Discussion
The first published cases of anisakiasis came from the

Netherlands [19] in 1960 and concerned patients who
had eaten raw herrings afew hours or afew days before

Fig. 2. Gastroscopic direct visudlization of Anisakis sp. larva
adherent to the gastric mucosa (courtesy of Doctor G. Chiriatti).

admission to hospital. Since then a progressive increase
in cases has been recorded, more attention being paid to
the subject by doctors and histopathologists. Japan and
other Far-Eastern countries account for thousands of
cases. almost 13,000 were diagnosed between 1968 and
1989 in Japan, where anisakiasis is considered a “lead-
ing problem” [6]. Just over 100 cases have been detect-
ed in Europe, distributed across countries with a coast-
line (the Netherlands, the United Kingdom, France,
Spain, Italy) [4, 9, 14, 15, 17]. Many more cases are sus-
pected where subjects manifest serological positivity,
without detection of parasites. The relatively small num-
ber of cases recorded in Europe may be explained asfol-
lows: a) The eating habits favoring the infection are
more limited than in Far-Eastern countries. b) European
clinicians have little knowledge of the subject. c) The
histological diagnosis can often be difficult due to a
poor conservation state of the larva. Some cases consid-
ered as eosinophilic granuloma of the digestive tract
with unknown etiology might also have been caused by
Anisakis.

The presence of Anisakis larvae has been reported
several times in many species of fish from Italian seas,
such as sardines, anchovies, mackerel, whiting and
horse mackerel. The larvae were found both in the
lumen of the digestive tract and in the musculature of
thefish (Fig. 3) [15].

Thefirst correctly diagnosed human casein Italy dates
back to 1996 [18] and referred to a 40-year-old woman
from Bari. The parasite was located in the gastric wall.
Eight other cases were subsequently detected [ 1, 2, 3, 10,
16, 18]: two in Sicily, five in Apulia and one in Rome.
Five more cases were diagnosed as “probable” (i.e. only
positive serologically); three of these occurred in

_all

Fig. 3. Larva of Anisakis sp. coming out from anchovy (En-
graulisencrasicholus) (courtesy of Professor M.L. Fioravanti).



Pescara, one in Bari and one in Sicily, respectively [5,
16]. Of these fourteen cases, eight underwent surgery,
i.e. resection of theileal loop, partial colectomy, colecis-
tectomy, explorative laparotomy and splenectomy.

In this study, the larva was located in the gastric mu-
cosa in one case, in the wall of the stomach in another
and in the wall of the small bowel in three cases; in the
Six other cases, it had an extra-intestinal location (three
in the omentum, one in the spleen and two in the mesen-
tery and the epiploic appendix, respectively). The loca
tion in the spleen (case no. 10) seemsto be unusual. No
such cases, in fact, have been described in the literature.
Three of our cases were associated with malignant tu-
mors of the intestinal tract, confirming the possible rela-
tionship between cancer and anisakiasis: a certain frac-
tion of the antigens of Anisakis larvae demonstrated mu-
tagenic factors and tumor-promoting activity [6].

From a histopathological point of view, according to
Kojima et a. (1966) [8], our cases can be classified as
follows: seven abscess-granulomatous type, one granu-
lomatous, one phlegmon-type and one abscess type. In
one case, No severe tissue lesions were observed.

From a clinical point of view, eight cases were con-
sidered acute, and three sub-acute. Clinical diagnosis
waswrong in every case.

Despite the small number of cases examined, it seems
that Anisakis parasite prefers human adults to children;
also, women seem to be infected more frequently than men.

Conclusions

Human anisakiasis must be considered in diagnoses of
acute abdominal pains, in subjects who have ingested raw
or insufficiently processed fish afew hours or afew days
before the onset of the pathological symptoms. Clinicians
must be aware of this, especialy in seaside localities
where eating habitsinvolve raw fish and whenever the pa-
tient’s history enhances infection. Peripheral eosinophilia,
aswell astheincreasein leukocytes and in the ESR, is hot
constant, especidly at the beginning of the clinical mani-
festations. Positive serological tests can be auseful indica
tor, but clinicians can only be certain of the diagnosis
when finding the nematode larva. Histopathologists
should also consider the possibility of Anisakis infection
when facing an eosinophilic granuloma of the digestive
tract, the mesentery, or the peritoneum. Several sections of
the eosinophilic granuloma must be performed in seeking
sections of the nematode. Before surgery is decided upon,
however, it is necessary to examine endoscopically the
stomach or the intestinal tract. It is aso useful to carry out
serological testing (i.e. complement fixation test, indirect
hemoagglutination test, Ouchterlony immunoelec-
trophoresis, ELISA) or to test for PCR [3]. The diagnosis,
however, may be difficult as the symptoms are not specif-
ic; the histological sections may be difficult to read and,
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lastly, serological reagents are not completely reliable or
difficult to obtain. With regard to diagnosis, the impor-
tance of the patient’s history (whether they ingested raw
fish and cephaopods) should be taken into account. In
cases of no fish consumption, it is possible to eliminate
the presence of Anisakis. However, it is worthwhile bear-
ing in mind that patients may be bad at remembering what
they have eaten.

Specific therapy with ascaricide drugs may be at-
tempted [ 7, 14] . Experiments on rats treated with pyran-
tel pamoate seem to have shown favorableresults[7]. It
must, however, be remembered that once the Anisakis
larvae have penetrated the thickness of the intestinal
wall, though subsequently killed by the drug, they will
still cause their hosts to experience a sustained, anti-
genic reaction, contributing to the development of
eosinophilic granuloma [13]. Anti-inflammatory thera-
py and antibiotics may be advantageous if there is suspi-
cion of an overlapping bacterial infection.

Prophylaxis is based on health education principles
aiming at informing communities of the risks of the in-
fection associated with the ingestion of raw fish or
cepha opods.
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