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Manifestations of fish allergy can include near-fatal anaphylactic reaction.
In very sensitive patients, fish odors and cooking vapors may have some al-
lergenic activity. We reported a case of life-threatening fish allergy in a girl
of 39 months referred for three episodes of Quincke edema with wheezing,
cyanosis and severe urticaria after fish consumption or inhalation. Reagins
were found against codfish and direct skin prick test with fresh food (cod-
fish) showed important local reaction. Strict avoidance of fish in the diet is
usually the only recommended procedure. However, in this particular case,
the life-threatening nature of the allergic reaction was the major considera-
tion to perform a desensitization. The child was treated by RUSH immuno-
therapy using codfish extracts from BENCARD company, following the
schedule for insect venom allergy described by Pharmacia. Immunotherapy
was performed immediately after determination of the threshold of sensi-
tivity by specific skin prick tests and intra-dermal injections. Desensitiza-
tion was initiated with a 1/10 dilution of the cut-off solution and 5 subcuta-
neous injections were administered daily. When important local reactions
were observed, additional doses were necessary to obtain tolerance. After
the RUSH therapy, the child was submitted to uncooked codfish odors
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has accidentally eaten a little piece of codfish.

Fish consumption is increasing worldwide, partly
due to rapid fish-processing and transport to the dif-
ferent nations. Unfortunately, fish-hypersensitivity
is also increasing. Estimations of the prevalence of
fish allergy in Europe range from 1 in 1000 to 4-5
per 1000 individuals (1,2) and is most prevalent in
Scandinavian countries. Manifestations of adverse
reaction include atopic dermatitis (1,3), urticaria-an-
gioedema either by contact or ingestion (1,2), asth-
ma by inhalation (1), and near-fatal anaphylactic re-
actions (4). Aas (1987) and Elsayed and Apold
(1983) have previously investigated and extensively
characterized Gad c1 (previously known as allergen
M), a parvalbumin from codfish (Gadus callarias
L.) recognized to be the major codfish allergen (5).
However, there is little information on the allergenic
determinants in other fish species (1). Gad cl is
known to be a remarkably heat and acid stable pro-
tein, resistant to partial proteolysis. Skin prick tests
and in vitro evidence of IgE-specificity show high
levels of cross-reactivity amongst fish species be-

without any reaction. No reaction has been observed even when the child
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longing to the subclass actinopterygii suggesting the
existence of a common antigenic structure (1).

The presence of specific reagins, in contrast to
the results of oral challenge, do not always correlate
with symptomatic fish hypersensitivity (6). Fish
sensitivity depends partly on the processing of the
fish which can alter the structure of the major aller-
gens (7). Fish odors and cooking vapors may also
have some allergenic activity (8). “Outgrowing”
seafood allergy is less likely than with other food
hypersensitivities; however, a total fish elimination
diet may be unnecessary since some patients can eat
unrelated fish species without experiencing any ad-
verse allergic reaction (3). In addition, fish is one of
the foods which release significant amounts of his-
tamine.

Case report

A girl of 39 months was treated at the Department
of Allergy and Pulmonology at the University Chil-

103



Casimir et al.

dren’s Hospital Queen Fabiola for three acute epi-
sodes of Quincke edema with wheezing, cyanosis,
and severe urticaria. The first episode occurred five
minutes after the consumption of codfish. The two
other episodes followed inhalation of odors in a
fish-market during the holidays, the second of
which required naso-tracheal intubation when the
emergency unit arrived. The second episode oc-
curred just three months after the first and the third
15 days after the second. It was unfortunately not
known if the girl had already been exposed to the
offending food before the reported incidents.

At her first visit, when she had been referred from
another hospital, she was asymptomatic. The famil-
ial history of allergy was positive: the father was al-
lergic to penicillin; the brother and sister of the
mother were asthmatics. Total IgE concentration
was 141 IU/ml (range for age: 1-178; geometric
mean: 21); total eosinophilia 364 cells/mm?. Rea-
gins were found against codfish (a score of 2+, by
the Pharmacia Cap system classification) but not
against any other seafood tested (e.g. tuna, lobster,
shrimp, sole). A direct skin prick test was performed
in the intensive care unit, with fresh food (codfish)
using « Stallerpoint »R: the test was positive, show-
ing a red indurated area of 38 mm (induration) and
49 mm (erythema) diameter. The procedure in-
volved pricking the fish meat and then pricking the
skin making two perpendicular scratches. A double-
blind placebo-controlled challenge with the offend-
ing food was not performed, despite being consid-
ered the most reliable method of confirming fish-al-
lergy and identifying the putative species (13) be-
cause the risk of life.

It was decided to try desensitization to codfish
protein using the RUSH procedure with a solution
of 10,000 Noon U/ml codfish extracts from BEN-
CARD Company (Cat. no. 5601) and following the
schedule for insect venom allergy described by
Pharmacia (Pharmalgen R). The child’s threshold of
sensitivity was determined firstly by specific skin
prick tests and then intradermal injections with the
extract. To initiate this determination, a dilution of
2°/°° of the basic extract solution was used. Table 1
summarizes the schedule: a reaction was only ob-
served for the intradermal test using a 1/100 dilution
of the basic extract solution (i.e. solution 2). The
cut-off solution was a 1/100 dilution of basic extract
with a reaction of 8 mm erythema and 4 mm indura-
tion. Immunotherapy was performed immediately
after determination of the threshold of sensitivity.
Desensitization was initiated with a 1/10 dilution of
the cut-off solution and 5 subcutaneous injections
were administered daily. Serious local reactions ap-
peared after the three last injections delaying the
procedure (Table 2). In each case (following injec-
tions of 0.4, 0.8 and 1.0 ml of the basic solution, res-
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Table 1. Determination of the threshold of sensitivity

Prick test

solution 1 =dilution 1 1000 of the basic solution
solution 2 = dilution 1: 100

solution 3 = dilution 1: 10

solution 4 = basic solution

Intra-dermal reaction

solution 5 = dilution 1 : 100,000 of the basic solution
solution 6 = dilution 1: 10,000
and then solutions 1 to 4, as for prick tests

pectively) a local reaction corresponding to an indu-
ration of more than 5 cm was observed. The same
dose was therefore repeated following recommenda-
tion in the Pharmalgen Schedule and in each case
one additional dose was necessary to obtain toler-
ance (i.e. a reaction with an induration < 5 cm).
After the complete RUSH therapy, the child was
submitted to uncooked codfish odors in the hospital
without any local or anaphylactic reactions. Desen-
sitization was continued for the ambulatory patient
as described for the treatment of insect allergy (1 ml
of the solution of 100 mcg/ml each six weeks).
Since then, the parents have been able to cook fish
at home and, furthermore, no reaction has been ob-
served even when the child has accidentally eaten a
little piece of codfish. Controls for the presence of
reagins against codfish were carried out at 2, 6 and

Table 2. Schedule of rush desensitization

Day Concentration Dose Total dose
{microg/mi) {ml) {microg}
1 (00001 0.1 0.000001
0.0001 0.1 0.00001
0.001 0.1 0.0001
0.01 0.1 0.001
2 01 0.1 0.01
1.0 01 0.1
02 02
04 04
3 1.0 0.8 08
100 0.1 1
02 2
04 4
4 100 0.8 8
100 0.1 10
0.2 20
0.4 40
08 80
10 100




18 months after the end of RUSH treatment result-
ing in class 1 reactions at 2 and 6 months and the
disappearance of specific reagins at 18 months. Re-
action to the skin prick test with fresh food also de-
creased gradually, with a reaction of 18 mm/ 26 mm
at 2 months and 11 mm/ 19 mm at 18 months.

Discussion

Desensitization is usually not recommended in food
allergy as on the rare occasion it has been applied it
has been unsuccessful. Also, many food allergens
are spontaneously outgrown. Although this is true
for milk, it is usually not the case for fish (9). Thus
strict avoidance of fish remains the only recom-
mended procedure.

In this particular case, the life-threatening nature
of the allergic reaction was a major consideration.
Complete eviction of the allergens is very difficult
since there are hidden fish-proteins in various food-
preparations, and inhalation of volatile allergens
cannot be afforded. Therefore along with the strict-
est eviction procedures possible, we tried to reduce
sensitivity by specific desensitization, in order to
minimize the potential consequences of accidental
contact with the offending allergen. Desensitization
can be used to reduce the expression of allergic
symptoms in case of food allergy, but not suppress
them completely (10, 11, 12). This case documents
improvement of a critical allergy after specific hy-
posensitization. The duration of the induced toler-
ance is at present unknown. Theorically, it would
have been possible to dilute an oral challenge mat-
erial to whatever degree seemed appropriate, and
thus to determine the patient’s reaction threshold by
the oral route, but a validated schedule for perform-
ing oral challenge with such potent allergens does
not exist in the literature. However, treatment by in-
jection is well described for tolerance induction in
allergies to penicillin and to insect venom (Pharmal-
gen), both life-threatening allergies. For this reason,
we chose injection treatment.

The described desensitization had to be per-
formed in the hospital, with all the necessary pre-
cautions (hospitalization in a pediatric intensive
care unit, perfusion as well as permanent supervi-
sion by an allergologist and a nurse).

A decrease in specific IgE antibodies was ob-
served along with clinical improvement. In the liter-
ature, it has been reported that there is no clear rela-
tionship between the level of specific IgE and the
clinical result of desensitization (13). However,
there are some reports describing decreases in spe-
cific IgE and /or released mediators with improved
clinical status. Discrepancies between the results of
specific reagins (RAST or CAP) and skin prick test
may often be observed because:
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— the two tests do not use the same antigen prepara-
tion. A reduced response to RAST or CAP could be
explained by partial or total degradation of the spe-
cific epitope during the engineering and preparation
of the antigen

— the specific antigen could be volatile

— the offending antigen is not the major antigen con-
tained in the RAST or CAP test and this specific an-
tigen is not preserved if the fish is not fresh.

Final evidence for the successful management of
the reported case of fish allergy was provided by the
observed tolerance of the patient to fish allergens in
vivo.
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