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Background: Human subjects can be parasitized by Anisakis
simplex by eating raw or undercooked fish. Gastric anisakiasis
is probably the most frequent clinical entity presenting with
severe epigastric pain, vomiting, and diarrhea. In gastroaller-
gic anisakiasis hyper sensitivity symptoms predominate.
Objective: We sought to describe clinical features, laboratory
data, and gastroscopic findings in gastroallergic anisakiasis.
Methods: We selected 40 patients presenting to the emergency
department with an acute allergic reaction, and if we suspect-
ed acute parasitism by A simplex, a fiberoptic gastroscopy was
performed. In 20 patients we could detect one or more nema-
todes; these patientsarereferred to asgroup A. Those in
whom no worm could be found arereferred toasgroup B (n =
20). A detailed history, clinical features, gastroscopic findings,
laboratory data, and skin prick test responses were compared.
Results: Long-time intervals of up to 26 hours between fish
intake and onset of hyper sensitivity symptoms were found
(group A, 5.4 £ 6.3 hours; group B, 5.3 + 2.6 hours). Patientsin
groupsA and B did not differ with respect to allergic symp-
toms (urticaria, angioedema, erythema, bronchospasm, and
anaphylaxis) or the mainly light abdominal symptoms (upper
abdominal pain, nausea, vomiting, and diarrhea). No signifi-
cant differences were found with respect to age, time interval
between fish intake and onset of symptoms, white cell and
eosinophil counts, specific IgE levels against A simplex, or total
IgE levels.

Conclusions: The peculiar sometimes long-time interval between
fish intake and onset of allergic symptomsrender the diagnosis
difficult. An early gastroscopy can confirm the diagnosis and
prevent complications. We suggest that gastroallergic anisakiasis
be considered a distinct clinical entity in which the predominant
symptoms are hyper sengitivity symptoms and in which the cor -
rect diagnosisisnot only important in the management of the
acute reaction but also in the prevention of further allergic
episodes. (J Allergy Clin Immunol 2000;105:178-81.)
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Abbreviation used
SPT: Skin prick test

Anisakis simplex is a nematode belonging together
with Contracaecum and Pseudoterranova to the Anisaki-
dae family, Ascaridoidea superfamily, and Ascaridida
order. The adult worm parasitizes sea mammals, such as
whales, sedls, dolphins, and sealions. Inits different lar-
val stages, it can have several intermediate hosts. In sea
fish or cephalopods, the worms develop to the third lar-
val stage.!

Human subjects can be parasitized by eating raw or
undercooked fish or seafood that contains the third-stage
larvae. Acute gastric anisakiasis first described in 1962
by Van Thiel2 is the most frequent clinical entity caused
by gastric mucosal penetration of the nematode. The
patient feels epigastric pain, nausea, and vomiting, typi-
cally within 12 hours after ingestion of parasitized fish.
The diagnosis is confirmed by gastroscopy, and symp-
toms cease after removal of the nematode by gastroscop-
ic means. Most of the cases have been described in Japan
with the raw fish—eating habits of its people, but reports
of gastric anisakiasis have been published from all over
the world.3-14

In recent years the alergenic potential of A simplex
has been recognized.6.15-18 Typically, patients have recur-
rent hypersensitivity symptoms after intake of various
fish but negative skin prick test (SPT) responses and spe-
cific IgE for the implicated fish. The involvement of an
IgE-mediated response has been proven by means of
SPTsand specific IgE for A simplex. Therefore A simplex
allergy has been described as a distinct clinical entity
independent of parasitism.

Gastroallergic anisakiasis is a consequence of inges-
tion of raw or undercooked fish. Here the patients can
have abdominal symptoms together with hypersensitivi-
ty symptoms, such as urticaria, angioedema, or anaphy-
laxis. The diagnosis can be suspected by the patient’s his-
tory, and gastroscopy can be useful to confirm the
diagnosis when a nematode can be visualized and
removed. In this entity we also find positive SPT
responses and specific IgE against A simplex.19-22
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The purpose of this study is to describe clinical fea-
tures, laboratory data, and gastroscopic findings in a
group of 20 patients with confirmed gastroallergic
anisakiasis and in another group of 20 patients with sus-
pected acute parasitism but no finding of this nematode
by using gastroscopy.

METHODS
Subjects

For 10 months, patients who were attended in the emergency
department with hypersensitivity symptoms, such as urticaria,
angioedema, acute erythema, bronchospasm, and/or anaphylaxis,
were asked to describe gastric or abdominal symptoms and to pro-
vide a history of intake of raw or undercooked fish in the 24 hours
before the onset of symptoms (n = 92). In 40 of these patients, a
fiberoptic gastroscopy was performed to rule out an acute para-
sitism by A simplex (Fig 1). Of 40 gastroscopies, we could detect
one or more worms in 20 patients. Our microbiology service iden-
tified the nematodes as A simplex. These patients are referred to as
group A (n = 20). Those patients in whom no worms could be found
are referred to as group B (n = 20).

Investigation

In the study we included data obtained in the emergency depart-
ment and data obtained by an allergologic evaluation. A detailed
history was taken. In the emergency department we asked for the
type of fish eaten, the mode of cooking, and the time interval
between intake of fish and onset of abdominal or allergic symptoms
(ie, latency of abdominal-gastric symptoms). We described the dif-
ferent hypersensitivity and abdominal symptoms. Any previous
symptoms related to fish or unexplained urticaria or angioedema
were noted. A white cell and eosinophil count was performed. We
documented data about treatment and response to it. The latency of
fiberoptic gastroscopy was defined as the length of time from onset
of gastric or alergic symptoms to fiberoptic gastroscopy.

The allergologic evaluation was as follows: total serum IgE was
assessed by the IMx-Method (Abbot Diagnostics, Chicago, I11), and
specific IgE to A simplex was assessed by CAP-FEIA (Pharmacia,
Uppsala, Sweden). Specific IgE was considered positive at levels
greater than 0.35 kU/L. These determinations were performed with-
in 24 hours after onset of symptoms. SPTs were carried out within
1 week with A simplex antigen (Lab IPI, Madrid, Spain) and with
the implicated fish (ALK-Abell6, Madrid, Spain). SPT responses
were considered positive with amean wheal diameter of at least 3 x
3 mm. Histamine at 1% concentration and saline solution (0.9%
NaCl) were the positive and negative controls.

Controls

To assess the prevalence of positive SPT responses and positive
specific IgE levels in the region studied, we have at our disposal a
control group of 21 patients, 11 patients arriving at the emergency
department during the same period of time without allergic or gas-
trointestinal symptoms, and 10 healthy staff members. None had
eaten raw or undercooked fish in the 24 hours before undergoing
SPT. SPTswere performed against A simplex (positive and negative
control: histamine 1% and NaCl 0.9%, respectively).

We also have at our disposal a study of prevalence of specific
IgE against A simplex in sera from adult blood donors of our
region.23

Statistics

Statistical analysis was performed by using SPSS SV (Program
SPSS for Windows Student Version 6.0.1, SPSS Inc, 1989-93).
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FIG 1. Fiberoptic gastroscopy in the diagnosis and treatment of
gastroallergic anisakiasis. A, The head of a white filiform nema-
tode (length, 3 cm) is attached to the gastric mucosa, producing a
hemorrhagic erosion. B, The mobile nematode is extracted by
gastroscopic means and afterwards identified as third-stage larva
of A simplex.

Mean latencies (gastric-allergic symptoms and fibreoptic gas-
troscopy) were calculated for groups A and B and compared. Mean
values for white cell counts, eosinophil counts, total serum IgE lev-
els, and specific IgE levels to A simplex were calculated and com-
pared between groups A and B.

The number of patients sensitized to A simplex was compared
among groups A and B and the control group.

Thet test for equality of means was used for comparison of age,
latencies, white cell counts, and eosinophil counts. Mann-Whitney
and Wilcoxon rank-sum tests were used for comparison of total and
specific IgE levelsin groups A and B.

The Fisher exact test was used for comparison of sensitized
patientsin groups A and B and the control group.

RESULTS

Mean age was 48.3 £+ 15.0 years (mean + SD) in group
A, 39.7 £ 17.5yearsin group B, and 40.5 £ 12.9 yearsin
the control group (no statistical differences). The sex dis-
tribution was 10 men and 10 women in group A, 9 men
and 11 women in group B, and 8 men and 13 women in
the control group.

The fish most frequently implicated were anchoviesin
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FIG 2. A, Frequency of hypersensitivity symptoms in patients with gastroallergic anisakiasis. B, Frequency of
abdominal symptoms in patients with gastroallergic anisakiasis. The number of patients is indicated over the
bars. Group A, Confirmation of acute parasitism by gastroscopic means (n = 20); group B, no nematode

detected.

vinegar sauce in 27 patients and raw anchovies without
preparation in another 5 patients. Other implicated fish
species and preparations were hake (2 grilled, 2 in batter,
and 1 cooked in microwave oven) and sardines (2 raw
and 1 grilled).

The frequency of hypersensitivity and abdominal
symptoms can be seenin Fig 2, A and B. Low blood pres-
sure was defined as a systolic pressure of less than 100
mm Hg. Anaphylaxis was present in 7 patients in group
A and 4 patientsin group B (involvement of at least 2 dif-
ferent target organs, laryngeal edema, or presence of a
low blood pressure). Diarrhea was classified as an
abdominal symptom and was not considered a different
target organ.

The time interval between intake of fish and onset of
abdominal symptoms was 3.2 + 2.3 hours (range, 15
minutes-7.5 hours) in group A and 4.9 + 2.9 hours
(range, 30 minutes-12 hours) in group B (P = .057).

The time interval between intake of fish and onset of
hypersensitivity symptoms was 5.4 + 6.3 hours (range,
20 minutes-26 hours) in group A and 5.3 + 2.6 hours
(range, 1.5-12 hours) in group B (P = .98). Abdominal
symptoms preceded hypersensitivity symptoms in 16
patients, abdominal and hypersensitivity symptoms

appeared simultaneoudly in 15 patients, and hypersensi-
tivity symptoms were the first to appear in 9 patients.

Three of 40 patients had previous allergic episodes
with fish, and 4 patients had previous, unexplained acute
alergic reactions.

The time interval between onset of abdominal or
hypersensitivity symptoms and fiberoptic gastroscopy
was 20.3 + 14.0 hoursin group A and 16.4 = 9.0 hoursin
group B (P = .3).

Twenty-eight of 40 patients received initia treatment
with antihistamines, corticosteroids, or epinephrine in the
emergency department, and symptoms disappeared with-
in afew hours in most of them. Only 3 patients required
prolonged treatment for 2, 3, and 14 days, respectively.

In 17 fiberoptic gastroscopiesin group A, only onelarva
could be detected, in 2 patients 2 and 3 nematodes could
be seen, and 1 patient was massively parasitized by 20
worms.22 Most gastroscopies showed signs of acute ulcer-
ations, erosions, and even small hemorrhagic lesions,
mostly next to and near the implantation site of the nema-
tode. However, in 6 patients the nematode was found fixed
to the gastric mucosa without other macroscopically
pathologic findings. In group B 13 patients showed abnor-
mal mucosal changes, as can be seenin Table .
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TABLE |. Gastroscopic findings in gastroallergic anisakia-
sis
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TABLE Il. Laboratory parameters in patients of group A
and B

Group A Group B

(n=20) (n=20)
One or more nematodes, n (%) 20 (100) 0(0)
Erosions or ulcerations, n (%) 14 (70) 10 (50)
Hemorraghic lesion, n (%) 2 (10) 1(5
Gastroduodenitis, n (%) 2 (10) 4 (20)
No (other) findings, n (%) 6 (30) 7 (35)

Group A, Confirmation of acute parasitism by gastroscopic means; group B,
no nematode could be detected.

SPT responses were positive against A smplex in 19
patients in group A and in 18 patientsin group B. In the
control group SPT responses against A simplex were pos-
itivein 4 (19%) of 21 patients (P < .01). SPT responses
against implicated fish were negative in all cases. Specif-
ic IgE against A simplex was present in al patients in
group A and in 19 of 20 patientsin group B.

White cell and eosinophil counts were available only
in 16 patientsin group A and 18 patients in group B. No
statistical differences could be detected for specific IgE,
total 1gE, white cell count, and eosinophil count (Table
I1). Six of 16 patients showed white cell counts of greater
than 10,000 x 109L in group A and 7 of 18 patients in
group B.

Two of 16 patients showed eosinophil counts of
greater than 350 x 109/L in group A and 2 of 18 patients
in group B.

DISCUSSION

Studies from Japan describe urticaria as a symptom
appearing in about 10% of patients affected by gastric
anisakiasis.5>24 Other studies suggested that the gastric
symptoms of gastric anisakiasis were the consequence of
an alergic mechanism.2425 Animal studies show that the
third-stage larva of A simplex is able to produce an IgE-
mediated response in the host, as well as a recruitment of
eosinophils, both of which are typical festures of a T, -
mediated immunol ogic response induced by parasites.26-28

Thus in the case of gastroallergic anisakiasis, the IgE
response documented by SPTs and specific IgE levelsare
to be interpreted as the cause of the type | hypersensitiv-
ity reaction, as well as the physiologic response against
parasite invasion.6.7.1926 |n other human helminthic
infections, such as equinococcosis, ascariasis, toxocaria-
sis, or schistosomiasis, specific IgE has also been related
to both parasite infestation and allergic type | hypersen-
sitivity symptoms.27.29.30 But in contrast to these entities,
in gastroallergic anisakiasis we know the exact moment
of infestation.

Although one of the patients of group A did not show
a positive SPT response, specific IgE was present in all
patients of this group with gastroscopically confirmed
gastroallergic anisakiasis. Thus the presence of specific
IgE in our patients is a marker not only of acute para-

Group A Group B P value
Specific IgE 29.8 (12.4-56.8)" 11.3 (6.6-34.4)" .08
Total I1gE 146 (63.7-370)° 100 (31.3-242)" .26

10,180 + 43557
200 + 153t

10,750 + 4285f a7
210 + 1161 .83

White cell count
Eosinophil count

Group A, Confirmation of acute parasitism by gastroscopic means; group B,
no nematode could be detected.

*Median specific IgE (against Anisakis simplex) and total IgE levels with
interquartile ranges (in kilounits per liter).

tMean white cell and eosinophil count with SDs (in cells x 109/L).

sitism but also indicates the responsible pathogenic
mechanism of the hypersensitivity reaction.21.31 In group
B we failed to detect either specific IgE against A simplex
or a positive SPT response in only one patient. It seems
that patients of group B could be given the same diagno-
sis, even if no nematode could be detected. Many reasons
support this. First, the inclusion criteria selected patients
with a similar history (ie, presence of abdominal togeth-
er with hypersensitivity symptoms and a history of inges-
tion of raw or undercooked fish). No significant differ-
ences with respect to clinical and laboratory data could
be found in either group, and gastroscopic findings in
group B were similar to those seen in group A, with the
only exception that the worm could not be detected,
athough some of the gastroscopic findings could have
been testimony of the action of the nematode A simplex.
SPT responses and the presence of specific IgE to
A simplex are reported to be positive to a varying
degree.6:7:18,23.24,32 |n our control group 19% of subjects
were sensitized to A simplex, even without a history of
hypersensitivity reaction. This result is supported by a
study of sera from adult blood donors in our region in
whom specific IgE to A simplex wasfound in 16%.23 It is
probable that this high rate of specific IgE and SPT
responses is due to the high frequency of (raw or under-
cooked) fish consumption in our country, and it has
aready been shown that an acute parasitism by A simplex
is followed by a specific IgE response to nematode anti-
gens, which is a typical feature of helminth infesta-
tion.30.31,33

In series of acute gastric anisakiasis diagnosed by gas-
troscopy, mucosal edema, erosions, and hemorrhage
were common findings.35 In 178 patients Sugimachi et
al3 found anormal mucosain 15%. The mucosal reaction
and the epigastric pain has been related to the penetration
of the digestive wall by the worm and has already been
postulated to be an allergic reaction.24.25 In our study
mucosal edema was not a predominant feature, and the
following explanation seems reasonable. In gastric
anisakiasis the predominant symptom is severe epigastric
pain, which is probably caused by a severe mucosal reac-
tion. On the other hand, the patients in our study com-
plained above al of the hypersensitivity symptoms, and
nearly all patients described abdominal symptoms only
after a pointed inquiry. This can aso explain our higher
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percentage of near-normal gastroscopic findings. We
cannot rule out that penetration of A simplex in patients
of group B without gastroscopic lesions could have taken
place in a lower portion of the gastrointestinal tract. In
thisrespect it isalso possible that patients with acute par-
asitism may present only with allergic symptoms.34

We postulate that patients in group B also had gas-
troalergic anisakiasis, with self-limiting parasitism
caused by the nematode having been vomited or having
passed to a lower portion of the gastrointestinal tract.

Only 26 of 40 patients needed drug therapy to manage
the allergic reaction, indicating that the symptoms disap-
peared in many patients before or on arriving at the emer-
gency department. If we consider that only 3 patients
needed treatment of more than 1 day’s duration, it seems
that we are dealing with a mostly acute and self-limited
disease. On the other hand, the acute alergic reactions
can be life-threatening, with a high percentage of ana-
phylaxis. Abdominal symptoms disappeared in a few
hours after gastroscopic extraction of the nematode. This
has already been documented in gastric anisakiasis, in
which severe epigastric pain ceases after removal of the
worm.3 This therapeutic approach is not only diagnostic
and therapeutic but also prevents chronic anisakiasis,
which is rare but can be complicated with granulomafor-
mation, penetration, or perforation.35.36

One of the most interesting aspects of this study is the
documentation of the time interval between fish inges-
tion and onset of symptoms. In gastric anisakiasis onset
of symptoms has been reported mainly within 12 hours,
which is consistent with our results. As a whole, hyper-
sensitivity symptoms appeared with alonger mean laten-
cy of 5.3 hours, but patients experienced the onset of
alergic symptoms as late as 26 hours after fish intake.
Thisisimportant to consider because the diagnosisis dif-
ficult to suspect the longer the time interval. With long
time intervals, it is possible that patients do not relate
allergic symptoms to previous intake of fish. Gastric
anisakiasis is a well-known differential diagnosis of
severe epigastric pain, but as has aready been said, our
patients displayed only mild abdominal complaints,
which were often not spontaneously related by the
patient. Because patients may not remember eating fish
when they see the specialist, it isimportant to record this
aspect of the patient’s history in the emergency depart-
ment and to ask the patient about abdominal symptoms.
Food allergy is one possible cause of acute allergic reac-
tions, and it is normally sufficient to ask about previous
episodes and to consider the food eaten in the last 2 hours
before the onset of symptoms when an IgE-mediated
hypersensitivity reaction is suspected.3” However, in gas-
troallergic anisakiasis we should be aware that we are
dealing with an IgE-mediated hypersensitivity reaction,
which is often not immediate, and this fact makes the
diagnosis difficult. Although the frequency of parasitism
of fish by A simplex can vary over time, it is plausible to
attribute the high number of diagnoses to the protocol
looking for this entity.838 Here we can underline the
importance of the knowledge of this entity not only by
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the specialists but also by all physiciansin primary care
and in the emergency department.

We show that a detailed history isareliable tool for the
diagnosis of gastroallergic anisakiasis, which is supported
by a high rate of gastroscopic confirmation and a near-
total confirmation by afurther alergologic evaluation. We
could not identify the white cell or eosinophil counts in
the emergency department as a marker of an acute infes-
tation or a predictor of a positive gastroscopic finding.
Leukocytosis has been associated with acute gastric
anisakiasis, but only 38% of patientsin our study had ele-
vated values. Eosinophiliais atypical feature of helminth
infestation. Only 4 patients showed elevated values. It is
probable that the time interval is too short to detect
changes in eosinophil number in most patients because
eosinophilia is supposed to peak after 7 to 10 days,39.40
and thusin acute gastroallergic anisakiasis, it is not a use-
ful laboratory parameter in the emergency department.

The best treatment for anisakiasis is prophylaxis.
Because larvae cannot survive at a temperature higher
than 60°C for 10 minutes or lower than —20°C for 24
hours, patients should be told to eat only well-cooked or
deep-frozen fish.2141 Nearly al marine fish can be para-
sitized by A simplex, and different countries have their
own raw fish specialities, such as sushi or sashimi (main-
ly in Japan but also in Japanese restaurants al over the
world), anchovies in vinegar sauce (Spain), matjess-her-
ring (Netherlands), rollmpos (Germany), and other
smoked fish specidlities. The most frequently implicated
fish was anchovies in vinegar sauce, but other raw or
undercooked fish preparations were also implicated.
Thus it is possible to acquire a live larva of A simplex,
even in regions or countries where raw fish is not eaten.

We suggest that gastroallergic anisakiasis be consid-
ered a distinct clinical entity in which the predominant
symptoms are hypersensitivity symptoms and in which
the correct diagnosis is not only important in the man-
agement of the acute reaction but also in the prevention
of further allergic episodes.

In conclusion, gastroallergic anisakiasisis easily diag-
nosed once you know the peculiar history and clinical
features discussed in this study. We encourage allergists
in other countries to search for this entity.
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