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Abstract- A retrospective survey was carried out over the years 2010-2014 among all Parasitology laboratories
of University hospitals in France (ANOFEL network). The objective was to estimate the incidence of
anisakidosis in France as new culinary habits such as the consumption of raw fish (sushi) or undercooked fish are
increasing. A total of 37 cases of anisakidosis were notified by all French laboratories: 7 proven cases with
evidence of a worm, 12 possible cases with abdominal pain after consumption of raw fish with detection of anti-
Anisakis precipitins, and 18 allergic cases defined as acute manifestations after consumption of fish, associated
with specific IgE for Anisakis. The median age of affected individuals was 42 years (11-69) and there was a
significant predominance of women (67%). Compared with previous surveys in France, this study indicates a
decrease in clinical cases of anisakidosis and illustrates the emerging allergic potential of anisakids.
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Résumé - Etude nationale rétrospective de 1’anisakidose en France (2010-2014) : diminution de
I’incidence, prédominance féminine et augmentation des allergies. Une enquéte rétrospective a été
réalisée au cours des années 2010-2014 aupres des laboratoires de parasitologie des hopitaux universitaires de
France (réseau ANOFEL). L’objectif était d’estimer 'incidence de anisakidose en France depuis I’émergence
de nouvelles habitudes culinaires comme la consommation de poissons crus (sushi) ou insuffisamment cuits. Les
laboratoires francais de Parasitologie ont ainsi notifié 37 cas d’anisakidose: 7 cas certains avec présence du ver,
12 cas possibles se caractérisant par des douleurs abdominales aprés consommation de poisson cru et la présence
de précipitines anti- Anisakis et 18 cas allergiques définis comme des manifestations aigués aprés consommation
de poisson associées a des IgE spécifiques anti- Anisakis. L’age médian des cas était de 42 ans (11-69) et il y avait
une prédominance féminine significative (67 %). Par rapport aux enquétes précédentes en France, cette étude
indique une diminution des cas cliniques d’anisakidose mais illustre le potentiel allergique émergent des
anisakidés.

larvae cannot develop in this unusual host (dead-end
host), but their presence may result in acute symptoms
(epigastric pain simulating gastric ulcer, caused by the

Introduction

Anisakidosis is the infestation of humans by larvae of

parasitic nematodes of the family Anisakidae whose adults
live in the digestive tract of mammals such as cetaceans
and pinnipeds [2,15,19,25]. Human infection occurs after
ingestion of raw or poorly cooked fish. In humans, the
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fixation of a larva to the gastroduodenal mucosa), chronic
symptoms (eosinophilic granuloma around a larva having
penetrated the intestine and simulating a bowel tumor), or
allergic symptoms (angioedema, acute recurrent or
chronic urticaria, asthma, segmental bowel inflammation
which may lead to obstruction, anaphylactic shock). The
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genera most often involved in human cases of infestation
are Anisakis and Pseudoterranova. Most cases of anisa-
kidosis are reported in Japan, Spain, the Netherlands and
Germany [25]. The annual incidence in most European
countries is around 20 cases/year [11]. In France, in 1989,
Hubert et al. [16] reported an incidence of 8 cases/year
(21 cases between January 1, 1985 and September 30,
1987) by surveying all Parasitology laboratories at
University hospitals in mainland France. In 1995, Bourée
et al. reported 25 cases that they had personally observed
and identified 30 previously published cases [3]. Sporadic
cases of anisakidosis are still regularly diagnosed but few
are published [4,8,34]. Former studies had shown that the
prevalence of infestation of marine fishes by anisakids was
variable, but may be high [3,22,23]. These data were
confirmed by the recent program “Fish-Parasites” (ANR-~
10-ALIA-004), which evaluated the prevalence of anisa-
kids in the 15 most consumed fish species in France [26,31].
In this work, 1795 fishes were sampled between 2011 and
2013 during fishery research campaigns and from fish
sellers inland. No anisakids were isolated from 44% of all
fish sampled, whereas 34% of all fish had anisakids only in
their viscera and 24% had anisakids either in their fillets
only or in their fillets and viscera. The most parasitized fish
species were saithe (Pollachius virens), megrim (Lepido-
rhombus whiffiagonis), cod (Gadus morhua), anglerfish
(Lophius piscatorius), whiting (Merlangius merlangius)
and hake (Merluccius merluccius). Most nematodes,
identified by molecular methods, belonged to the genus
Anisakis, mainly A. simplex, but A. pegreffii, Pseudoter-
ranova, Contracaecum and Hysterothylacium were also
identified.

In recent years, the growing popularity of consumption
of raw fish such as sushi, carpaccio or prepared by multiple
other recipes has been observed in France. The number of
“Japanese” restaurants or fast-food shops serving and/or
delivering sushi has increased dramatically. The purchase
of prepared raw fish by French households increased by
230% (762 to 2540tons) between 2005 and 2014 [13].
However, no recent data on the incidence of human
anisakidosis are available in France. The objective of our
study was to assess changes in annual incidence two
decades after the first investigation published by Hubert
et al. [16], using a similar methodology.

Material and methods

The incidence of the disease over the period 2010-2014
was estimated by a national survey among all hospital
Parasitology laboratories in mainland France (ANOFEL
network). A questionnaire was sent to the 35 French
hospital Parasitology laboratories in January 2015.
Questions were “Did you diagnose cases of anisakidosis
in the period 2010-2014” and, if so, what was its type
“esophageal, gastroduodenal, allergic, eosinophilic granu-
loma or another form”? If the answer was positive, a more
detailed questionnaire was sent to laboratories to collect
epidemiological and bioclinical data, including the results
and methodology for serological testing. The Laboratory

Table 1. Number of cases of anisakidosis (confirmed, possible or
allergic) identified in France, 2010-2014.

2010 2011 2012 2013 2014 total
Confirmed 1 1 2 1 2 7
Possible 1 1 2 2 6 12
Allergic 2 1 2 8 5 18
Total 4 3 6 11 13 37

of Lille University hospital receives requests for the
detection of anti- Anisakis precipitins by immunoelectro-
phoresis (IEP) from a private medical laboratory having a
national network and carried out, over the survey period,
566 serology assays. When anti- Anisakis detection by IEP
was positive, prescribers were interviewed to obtain
epidemiological and bioclinical information. These cases
were included among the cases reported by all the other
hospital Parasitology laboratories. All the cases were
classified as follows: a confirmed case of anisakidosis was
defined as the identification of a worm in a digestive
sample; a possible case of anisakidosis was defined as any
abdominal pain after raw fish consumption and the
presence of anti- Anisakis precipitins; and an allergic case
of anisakidosis was defined as the occurrence of acute
allergic manifestations following fish consumption and
associated with the presence of anti Anisakis IgE.

Results

All the 35 Parasitology laboratories participated in the
survey. Overall, 37 cases (Table 1) were identified and
classified into 7 confirmed cases of anisakidosis (19%), 12
possible (32%) and 18 allergic cases (49%). The incidence
of anisakidosis was 0.62 cases/month or 7.4 cases/year
(37 cases over 60months). Excluding the 18cases of
allergic anisakidosis, the incidence was 0.31 cases/month
or 3.8 cases/year (19 cases over 60 months). When consid-
ering only confirmed cases, it was 0.1 cases/month or
1.4 cases/year. Among the confirmed cases, an esophageal
form manifested as a few days of retro-sternal burning that
stopped when the patient expelled a worm while vomiting.
Five gastroduodenal forms were characterized by the
observation of one (or several) worm(s) during gastric
fibroscopy (with allergic swollen lips in one case). The 7th
confirmed case was a colonic form fortuitously diagnosed
by the observation of larvae sections inside an eosinophilic
granuloma removed during colonoscopy. In possible cases
of anisakidosis, patients had epigastric or abdominal pain
after raw fish consumption and assays of anti-Anisakis
precipitins by IEP were positive. Cases of allergic
anisakidosis were characterized by various cutaneous
manifestations (pruritus, urticaria, swollen lips or swelling
of the face) or by general malaise and, in one case, by
anaphylactic shock. These forms were sometimes associ-
ated with acute epigastric or abdominal pain. The median
age of affected individuals was 42 years (11-69) and there
was a significant predominance of women (25women
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Table 2. Fish incriminated in the occurrence of cases of
anisakidosis identified in France, 2010-2014. For some cases,
the species was unknown. For one case several species were
possible.

Confirmed Possible Allergic Total
salmon 1 1 6 8
anchovies 1 2 2 5
mackerel 1 3 4
tuna 2 2 4
cod 1 1 1 3
herring 1 2 3
hake 2 2
sea bream 1 1 2
others 1 1 1 3

versus 12men, chi’ p<0.05). The same predominance,
though not significantly different, was also observed in
allergic cases (13 women versus 5 men). Regardless of the
clinical form, anti-Anisakis specific IgE were always
detected when they were tested for, even in the absence
of patent allergic manifestations (2 of 3 confirmed cases, 3
of 3 possible cases, and 18 of 18 allergic cases). Blood
hypereosinophilia was sometimes mentioned but these
data were not systematically evaluated. Confirmed cases
of anisakidosis were treated by removal of the larvae
during fibroscopy (5 cases) or with albendazole (2 cases).
Possible cases were sometimes treated with albendazole
(2 cases) or ivermectin (1 case). Antihistamines and local
or systemic corticosteroids were prescribed to treat
allergic cases (5 cases), as well as albendazole (5 cases).
When the data were available, fish incriminated by
patients were salmon (8 cases), anchovies (5 cases), tuna
and mackerel (4 cases for each species), cod and herring
(3 cases for each), sea bream and hake (2 cases each), and
other fish (3cases). The distribution of fish species
according to the different forms of anisakidosis is given
in Table 2. Finally, the geographic distribution of cases
showed that 35% of cases were observed in Paris and
suburbs, 35% in other regions and only 29% in coastal
regions.

Discussion

Our study is the first to estimate the incidence of
anisakidosis in France since the survey by Hubert et al.
published in 1989 [16], who identified 21 cases over anearly
3-year period, including 10 confirmed anisakidosis cases
and 11patients with positive serology and having
abdominal pain after eating raw fish, which could be
considered as possible cases. No cases of allergic anisaki-
dosis were identified since this clinical form was not known
in 1989 and specific anti-Anisakis IgE assays were not
available. In our study, over a 5 year-period (2010-2014),
37 cases were observed. Excluding the cases of allergic
anisakidosis, we identified 19cases over 60 months
(0.31 cases/month), while 21cases over 33months

(0.63 cases/month) were identified by Hubert et al. in
1989 [16]. When considering only confirmed cases, the
monthly incidence of anisakidosis was 0.3/month in the
former survey compared to 0.1 cases/month in our study.
Consequently, our survey demonstrates a decrease in the
incidence of parasitological cases over the past 25 years.
Conversely, we found that the allergic potential of
anisakids was emerging. This emergence was also
confirmed by the analysis of data from the French
National Allergy-Vigilance Network which reported,
during the period 2010-2014, six severe cases of allergy
to anisakids, whereas no cases were reported in the 2001—
2008 period [9]. The emergence of allergy to anisakids has
also been reported in international studies indicating an
association between allergy to Anisakis and urticaria, or
other allergic manifestations [2,6,12,22,25]. These aspects
are well known in Spain or in Italy [1,21]. In France,
allergic manifestations to anisakids have been reported
[10,22], but their precise incidences still need to be
evaluated. The analysis of a nationwide hospital medical
information database (PMSI) database identified, be-
tween 1997 and 1999, 19 cases of anisakidosis for which the
disease was recorded as the main reason for hospitalization
[14]. The analysis of the same database (PMST) during the
period 2010-2014 identified 19 hospitalized cases for which
anisakidosis was reported as the main diagnosis of
hospitalization [9]. Therefore, the incidence of anisakidosis
had decreased between these two periods: an average of
6.3 cases/year in the period 1997-1999 vs 3.8 cases/year in
the period 2010-2014. This tendency to a decrease in cases
had already been found by Petithory in 2007 [22]. This
author identified 25 cases between 1977 and 1991 (2 cases/
year) and only 6 cases between 1992 and 2005 (1 case every
2years). A European Directive of 1991 requiring deep-
freezing of fish sold to be consumed raw was suggested as
the reason underlying the decreasing incidence. The low
incidence of human disease contrasts with the very high
prevalence of anisakids found in fish and the recent
modifications of culinary habits leading to higher con-
sumption of raw fish. The high prevalence sometimes
reported in fish directly examined at sea or bought from
fishermen reflects the natural status of infection of fish, but
not necessarily consumer exposure. Several causes may
explain this discrepancy. At the level of sea professionals,
anisakids are a major concern because they can lead to
removal from sale and destruction of heavily parasitized
batches. When preparing fillets, fishmongers often work
on candling-tables and are able to cut the sides and, thus,
eliminate the most patent parasites. European health
regulations are also very strict and precise. They prohibit
the marketing of fish intended to be eaten raw for catering
if it has not been cured by appropriate measures such as
freezing [19,24]. In addition, many sushis are prepared
with farmed fish which, in general, are not parasitized [17].
Specialized television programs have promoted preventive
methods (such as freezing) which are also popularized on
the internet. However, it is uncertain whether these
methods are used by individual consumers. Finally,
concerning allergies, freezing or heating does not avoid
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allergy to anisakids as some allergens are thermo-
tolerant [23,30,32]. The fish species incriminated in the
occurrence of anisakidosis cases were salmon (8 cases),
anchovies (5 cases), mackerel, and tuna (4 cases each).
Although the latter are usual sources of infection by
anisakids, the frequent incrimination of salmon was
rather surprising as most salmon consumed in France are
Atlantic farmed salmon which are usually not parasit-
ized [17]. Wild Pacific salmon of the genus Oncorhynchus
are also consumed in France and were sources of
diphyllobothriosis [33]. These Pacific salmon are known
to host anisakids; Setyobudi et al. examined 120 Pacific
salmon and found that all were parasitized with a high
level of anisakid larvae, mostly found in muscles [27]. In
our survey, we were not able to obtain more details on
the origin of the salmon. Analysis of the geographical
distribution of cases does not show any regional
predominance. We are not aware of different regional
culinary habits concerning fish preparations in France,
and most fish are distributed and sold all over the
country by several networks of supermarkets. Therefore,
parasitized fish can be found everywhere. We did not
find the marked geographic differences found in Italy,
where sensitization rates showed marked geographic
differences (range: 0.4-12.7%), being highest along the
Adriatic and Tyrrhenian coasts, where homemade
marinated anchovies are an age-old tradition. In inland
centers in northern Italy, the prevalence was directly
related to the number of inhabitants. Interestingly, the
analysis of the impact of immigration on the prevalence
of Anisakis hypersensitivity showed that about 60% of
sensitized subjects in Milan and Turin came from
southern Italy or from non-European countries. [1].
Our survey also showed a significant predominance of
cases in women. This female predominance was not
known and was not found in the study of Hubert et al.
[16]. Women may consume some pieces of raw fish during
the domestic preparation of fish dishes and consequently
be more exposed to the parasite than men. There are no
data showing that French women consume more raw fish
than men. A 2006 Japanese study showed that older
women were the heaviest sushi consumers [7]. However,
such differences were not found in an analysis of a recent
population survey carried out in the United States to
examine differences in the consumption of various types
of foods between men and women [28]. A predominance
of anisakidosis in women is mentioned by Sohn et al. [29]
in Korea (45.8% men versus 54.2% women). Interesting-
ly, sex hormones have been reported to play a possible
role in the homeostasis of immunity as women could be
more susceptible to allergic diseases [5] and this could
explain the slight predominance of women having
allergic forms in our study. However, our study has
some limitations. There are certainly many asymptom-
atic cases, or cases involving people with very few
symptoms who do not consult physicians for their illness.
Furthermore, confirmed cases can be diagnosed only by
the observation of the larva, which limits this diagnosis
to departments practicing endoscopy. Our study shows

the emergence of allergy to the anisakids. However, the
detection of Anisakis simplex-specific IgE is questionable
because multiple cross reactions, through the allergen
Ani s 3 (tropomyosin), can be observed between
anisakids and mites, crustaceans, and molluscs. The
detection of IgE directed against a very specific antigenic
fraction (Anis 1) is available in the expensive multi-
testImmunoCAP~ ISAC [18]. Recent data have shown a
strong correlation between the results of this test
and those from western blot analysis of ES or crude
antigens [20].

In conclusion, our survey shows that in France half of
the cases of human anisakidosis are allergic forms; the
other half is divided into confirmed and possible cases. We
also showed a predominance of cases in women. Some-
times, although this could not be precisely quantified,
clinical forms may be combined: confirmed cases with
allergic manifestations, possible cases sensitized to
anisakids and allergic cases with epigastric pain a few
hours after consumption of raw fish. It is not possible to
assess the level of underestimation in the total number of
cases because some uncertainties remain: the number of
asymptomatic cases, the number of patients who do not
consult a physician, the number of specific analyses
prescribed to confirm anisakidosis when patients are seen
in medical departments, and the number of allergic forms
without digestive symptoms which are potentially mis-
classified as fish allergy. For these reasons, a better
evaluation of the risk of anisakids for public health is
needed in France.
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