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Dear Editor,

We read with interest, but some consternation, the recent
publication “World-wide prevalence of Anisakis larvae in fish
and its relationship to human allergic anisakiasis: a systematic
review” by A. R. Rahmati et al. (2020).

A recent review by Mattiucci et al. (2018) has already
demonstrated patterns of distribution of anisakid nematodes
in different regions of the world. Therefore, the attempt of
matching Anisakis infection levels by geographic areas with
the risk of disease, and even searching for hot spots, appears to
be an intangible exercise. Unfortunately, and analogically to
many other fields in science, there is no simple linear associ-
ation between certain events, in this case the prevalence of
anisakids in fish and the prevalence of human anisakiasis.

Relevant intermediate factors contributing to Anisakis-as-
sociated disease are not only weekly or monthly fish con-
sumption rates, or which fish species that are most frequently
consumed. Exposure to live anisakids in different populations
is highly biased by several other factors: Firstly, fish infection
rates do not directly translate to the exposure level of con-
sumers in given geographic areas since globalization has
strongly facilitated intercontinental trade with seafood includ-
ing fresh fish. Secondly, anisakiasis is highly associated with
fish-eating habits rather than per capita fish consumption
rates. In this respect, the history of the first description of this
zoonosis and its clinical forms is very illustrative since it was
shown that only lightly processed fish (herring) was the source
of exposure to the parasite (van Thiel et al. 1960).
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Consequently, the so-called freezing requirement was imple-
mented in the international legislation on food safety
concerning fish (EC 2004, FAO, Codex alimentarius 2004).
The leading Japanese research experience on gastric and in-
testinal anisakiasis is not coincidental but closely associated
with the frequent consumption of raw fish in the country
(Yamamoto et al. 2020). However, Rahmati et al. (2020) iden-
tify Japan as a cold spot for Anisakis prevalence, which illus-
trates well that other factors not considered by the authors are
apparently more important for translating anisakid infection
rates in fish to the risk of anisakiasis, and that the proposed
algorithm for risk estimation does not fit the epidemiological
reality. For example, Norway being identified as allergic
anisakiasis hot spot in the study has no traditional food habits
that involve raw or only lightly processed fish. Previous stud-
ies indicated indeed very low prevalence (< 2%) of Anisakis
sensitization in a Norwegian population (Lin et al. 2014). The
latter publications, which must have come to the authors’ at-
tention when searching the literature, strongly contrast their
postulate that Norway has a human allergy rate to Anisakis of
18.4-22.5%, but were nevertheless ignored.

However, we are even more concerned about the
methodology and interpretation of how the supposed
Anisakis allergy hot spots were identified. Rahmati et al.
(2020) do not provide any information about the references
used for data collection, nor about the criteria that led the
authors to postulate hot spots. It is already well known that
sensitization (i.e., presence of specific IgE against Anisakis as
measured in serum or by skin-prick test) is not to be
interpreted as “allergy”. After assessing possible false posi-
tives through cross-reactivity, sensitization should be
interpreted as a marker of previous contact with a live parasite
in the context of an evolutionarily conserved immune reac-
tion. Clinically, these patients can behave without symptoms
(subclinically), with gastric (or intestinal) anisakiasis, some-
times accompanied by allergic features (gastro-allergic
anisakiasis). Thus, when analysing data on the possible rela-
tionship between fish consumption rates, Anisakis infection
levels in fish, and allergy associated with Anisakis, it is essen-
tial not to mix up sensitization prevalence and clinical data.
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Recent publications have already given numbers to the risk
of anisakiasis, and even associated allergic features, with solid
epidemiological data (Bao et al. 2017; Herrador et al. 2019).
For every population or region, the prevalence of IgE antibod-
ies against Anisakis could be a measure to assess the true
exposure to Anisakis in its live and potentially invasive stage.
In fact, a recent analysis comparing fish consumption with
Anisakis sensitization rates concluded that “fish consumption
per se is not the main risk factor for sensitization” (Daschner
and Cuéllar 2020). As shown in Fig. 1, the least correlation
was found for Norway with a very high per capita fish con-
sumption rate but very low prevalence of IgE against Anisakis,
not to mention virtually absent clinical manifestation of aller-
gy to the parasite, which strongly opposes the results of
Rahmati et al. (2020). Indeed, a study more than a decade
ago already showed that the Anisakis sensitization rate in dif-
ferent regions of Spain is associated with raw fish—eating
habits rather than the general fish consumption rate (Puente
et al. 2008).

Research on parasites in fish is important since time trends
as well as geographic distribution patterns of various parasites
provide important knowledge to prevent fish-borne diseases
and to maintain healthy fish stocks. It is inherent to research
that analytic results and reality are not necessarily the same. A
big concern of surveys on fish epidemiology and anisakiasis is
the lack of data in some parts of the world with high (even
raw) fish intake, which can lead to bias in how disease hot
spots are identified. However, our main concern is still the
(ir)responsibility of claiming unvalidated Anisakis allergy
hot spots, as if Anisakis was a hidden allergen, potentially
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prompting consumers to avoid eating wild or even cultured
fish, although anisakiasis as well as gastro-allergic anisakiasis
can be prevented by simple methods and recommendations
which are laid down in the internationally recognized
and widely implemented regulations (EC 2004,
FAO, Codex alimentarius 2004).

Norway, Spain, and Japan are among the countries with
highest life expectancies, and high fish consumption has been
suggested to be a relevant factor in this respect (Daschner
2016). Therefore, world-wide efforts to promote fish as a
healthy food resource should be balanced against the informa-
tive value of publishing dubious, unvalidated, or even errone-
ous Anisakis allergy postulates. Concern about Anisakis oc-
currence in fish is necessary. However, the dissemination of
presumably false assumptions about associated, otherwise
preventable allergy risk, as exemplified by the present study
of Rahmati et al. (2020), is not in support of the efforts to
implement a healthy fish-including diet among the general
public worldwide.
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