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Not all fish are created equal

Having a fish allergy does not mean that you need to avoid eating fish
So far, the general recommendation for those with a fish allergy has been to completely abstain from
eating fish. Now however, an international research team, including Dr Annette Kühn and Professor
Markus Ollert from the Luxembourg Institute of Health (LIH) and Dr Martin Sørensen from the University
Hospital of North Norway in Tromsø, has proven that someone who is allergic to fish does not necessarily
have to completely avoid this healthy diet.
‘We showed in our study that about one third of the fish allergic patients tolerated specific types of fish,’
says Dr Kühn from LIH’s Department of Infection and Immunity. ‘We were also able to identify certain
markers, by which it is possible to distinguish between those allergic to only one type of fish and those
allergic to several fish species.’ ‘This is important to avoid unnecessary restrictions of healthy food,
especially for allergic children, who very often have multiple food allergies’ adds Dr Sørensen.
The international team of scientists published its results in the October issue of the worldwide most
important scientific journal for allergic diseases, the “Journal of Allergy and Clinical Immunology”. ‘The
research done in Luxembourg has been most valuable. Without LIH’s expertise in molecular allergology,
it would not have been possible to perform the study’, stresses Dr Sørensen.

Fish is an important source of digestible protein and provides the body with iodine and essential omega3 fatty acids. Yet, fish is one of the foods to which many people develop a life-long food allergy with
severe symptoms. Worldwide, an estimated 0.1 % of the population suffers from an allergy to fish. The
fish allergy rate is even higher in Luxembourg, where a lot of fish is consumed and processed due to the
large population originating from the Mediterranean region.
Some allergic patients suffering from fish allergy can tolerate certain varieties of fish and so, despite
their hypersensitivity, could still enjoy this valuable source of dietary protein. ‘The trouble so far is that
the only way for allergists to determine whether an allergy is directed against multiple types of fish - a
so-called cross-sensitivity - has been to perform highly elaborate clinical tests in which the patient is
challenged with fish orally,’ says Dr Kühn. The scientist together with colleagues from Norway and
Sweden have now identified certain markers in the blood of patients, which will simplify the laboratory
diagnosis of fish allergies. The team gave cod, salmon and mackerel to 35 patients with a proven fish
allergy and then measured certain antibodies in their blood. The immune system of allergic patients
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produces antibodies as an overreaction to certain proteins in the foods to which they are allergic. In
most cases, individuals with a fish allergy react to parvalbumin, a protein produced essentially in the
muscle cells of various species of white fish. Recently, however, Dr Kühn and her colleagues showed that
the fish proteins enolase and aldolase can also trigger a hypersensitive reaction (Kühn et al., Clinical &
Experimental Allergy, 2013).
In their most recent study, the scientists determined that fish allergic patients produce differential
antibodies depending on whether their hypersensitivity is to parvalbumin alone, or also to enolase and
aldolase. Dr Kühn and colleagues have thus proven for the first time that it is possible to stratify patients
with a cross-allergy to several types of fish by specific markers (antibodies). ‘This form of clinicallyoriented translational allergy research opens up entirely new possibilities for molecular and personalised
allergy diagnosis,’ states Dr Kühn. ‘With the help of these specific antibodies, it will hopefully be possible
in the near future to identify specific kinds of fish allergy early in their development, and to give
appropriate dietary and risk-minimising counselling to fish allergic patients.’ At the same time, this
knowledge could potentially help allergy researchers in the future to prevent individuals at risk from
developing a sensitivity to certain fish allergens, and thus prevent full-blown allergic disease.
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Note:
The EAACI (European Academy of Allergy & Clinical Immunology) recently published the worldwide first
user’s guide on molecular markers for allergy diagnosis and allergy therapy (EAACI Molecular Allergology
User’s Guide). This user’s guide, edited under the guidance of Prof Markus Ollert, Director of LIH’s
Department of Infection and Immunity, underlines the increasing importance of identifying the specific
molecular protein and allergen components, against which the patients’ immune system reacts allergic,
both for allergy research and patient management in multiple allergic diseases (asthma, allergic
rhinitis/hay fever, food allergy, urticarial, insect venom anaphylaxis). This novel molecular knowledge
coming from allergy research will contribute to improved diagnosis and therapy of allergic diseases in
routine patient care.

About the Luxembourg Institute of Health: Research dedicated to life
The Luxembourg Institute of Health (LIH) is a public research organisation at the forefront of biomedical
sciences. With its strong expertise in population health, oncology, infection and immunity as well as
storage and handling of biological samples, its research activities are dedicated to people’s health. At
LIH, more than 300 individuals are working together, aiming at investigating disease mechanisms and
developing new diagnostics, innovative therapies and effective tools to implement personalised
medicine. The institution is the first supplier of public health information in Luxembourg, a strong
cooperation partner in local and international projects and an attractive training place for ambitious

www.lih.lu

early-stage researchers.

About the Department of Infection and Immunity
LIH’s Department of Infection and Immunity is a basic and clinical-translational research entity aiming at
understanding the complex mechanisms of infectious and inflammatory disease processes to enable
new ways to diagnose, prevent and cure human diseases. Building on a highly interdisciplinary research
environment, the research strategy of the Department of Infection and Immunity focuses on
experimental discovery and validation, bridging to clinical application and technology development to
address major unsolved medical needs in the areas of immune-mediated inflammation (e.g. allergy,
asthma, autoimmunity), cancer and infectious diseases (e.g. AIDS, hepatitis, measles, rubella).
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