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Fig. 3. Presence of urticaria in the two groups of asthmatics.

and improves the specific IgE response when the parasite
burden is small”. It has been speculated that low-degree
parasitic infestations might alter the interleukin balance fa-
vouring a Th2 response. However, when the parasitation
pressure is greater, it might suppress the allergic response
by saturating the Fce receptors in the mast cells with poly-
clonal IgE and inhibiting the synthesis of specific IgE.
Man is not a natural host for A. simplex; this parasite does
not complete its life cycle in man, but it does invade the
gastrointestinal wall and induces intense immunologic res-
ponses, so that the A. simplex "offer" in our environment
could be considered to represent a low-grade parasitic
pressure from the immunological point of view.

A further possibility might be that we are faced with a
ubiquitous airborne allergen that is present even outside the oc-
cupational environment. Fish flour may be found in important
proportions in fodders destined mainly for fowl and piglets (a
single fodder factory may process over 100 Tm of fish flour
every month). The province of Ledn is predominantly a cattle-
farming one, with a number of composite fodder factories, and
a sizeable proportion of the rural population raises cattle for
personal consumption. A further sensitization pathway, alterna-
tive to that of fish ingestion, might well be the inhalational
one; its relative relevance has not yet been assessed.
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ANTI-ANISAKIS IgE. EVOLUTION WITH
DIET AND OVER TIME

F. Gozalo Reques, J. L. Estrada Rodriguez and

M. J. Alvarez Puebla
Allergology Section. Leon Hospital. Leon, Spain.

The total IgE response to the fish nematode Anisa-
kis simplex in allergic humans ranges between 260 and
1058 kU/I, and the specific IgE between 2.3 and >100
kU/I however the evolution of these IgE antibodies over
time in patients following a fish and seafood-free diet is
unknown.

We report the results of the 18-month follow-up of
seven adult patients aged 54.1+15.7 years with a diag-
nosis of allergic anisakiasis (skin and respiratory symp-
toms and, in one case, anaphylaxis). All of them were
treated with diet, with absolute deprivation of fish and
seafood for three months and relative privation (deep-
frozen fish not more than once weekly) for a further six
months.

The levels of anti-Anisakis IgE antibodies at the
beginning of the study ranged between 11.3 and 10 kU/I
(mean, 59.7+£37.4 kU/I). A significant fall in these levels
was observed by the sixth month of follow-up (38.6x27.5
kU/l; p = 0.18). Although the antibody levels did never
become negative, by the eighteenth month of follow-up



mean reductions greater than 70% of the pre-diet baseli-
ne values had been achieved (14.7+4.7 kU/I; p=0.28).
These data show that the anti-Anisakis IgE antibodies
persist in the circulation for over 18 months in spite of
the diet; although they evidence a significant decrease
as from the sixth month, this decrease becomes particu-
larly striking after the twelfth month. This serological
evolution might have clinical impact when deciding the
type and duration of the diet in the management of this
condition.
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IgE ANTI-ANISAKIS. EVOLUCION A TRAVES DE
LA DIETA Y EL TIEMPO

La respuesta IgE total de humanos alérgicos al ne-
matodo del pescado Anisakis simplex oscila entre 260-
1058 KU/l y la de IgE especifica desde 2,3 y > 100
KU/I. Sin embargo, se desconoce la evolucion de dichos
anticuerpos IgE a lo largo del tiempo en pacientes so-
metidos a dieta exenta de pescado y marisco.

Presentamos el seguimiento durante dieciocho me-
ses de siete pacientes adultos diagnosticados de anisa-
kiasis alérgica (sintomas cutaneos, respiratorios, digesti-
VOS Yy, en un caso, anafilaxia) de 54,1+15,7 afios de
edad. Todos fueron tratados con dieta de privacion abso-
luta de pescado durante 3 meses y con privacion relativa
(pescado congelado 1 vez/semana) otros seis meses mas.

Los anticuerpos IgE anti-Anisakis al comienzo del
estudio oscilaron entre 11,3-100 KU/l (59,7+37,4). Al
sexto mes de seguimiento se objetivd una disminucion
significativa de los niveles (38,6£27,5 KU/I; p=0,18) v,
aungue en ningun caso se llegaron a negativizar, al de-
cimoctavo mes se alcanzaron reducciones medias supe-
riores al 70% del valor basal pre-dieta (14,7+4,7 KU/I;
p=0,28). Estos datos demuestran que los anticuerpos
IgE-anti-Anisakis persisten en la circulacién mas de 18
meses, a pesar de la dieta, y si bien a partir del sexto
mes tales anticuer pos experimentan un descenso signifi-
cativo, es a partir del décimosegundo mes cuando es es-
pecialmente [lamativo. Esta evolucién seroldgica podria
tener repercusion clinica a la hora de establecer 1a du-
racion y tipo de dieta en el tratamiento de esta enferme-
dad.

Palabras clave: Alergia. Parasitos. Anisakis. Dieta. IgE especifica.

Anti-Anisakis IgE

The prevalence of fish and seafood parasitised by
nematodes of the Anisakis type has increased relentlessly
in recent years in northern Spain, and as a consequence al-
so the occurrence of allergic anisakiasis cases among the
general population. This disorder has been reported to be
the most frequent cause of recurrent urticaria among fish
consumers who are not allergic to fish'. Some years ago,
our group investigated the prevalence of IgE-mediated
Anisakis sensitization among patients with rhinitis and
asthma and put forward the hypothesis of a possible non-
digestive sensitization’. More recently, the protagonism of
Anisakis as a cause of occupational asthma and conjuncti-
vitis has been demonstrated®*. Even so, the allergens in
Anisakis are potent enough to cause anaphylaxis’. This ne-
matode has a common allergenic profile consisting of four
30-45 kDa IgE-binding bands, although it is at present not
known whether the exclusively digestive form of anisakia-
sis might be mediated by different antigens®.

The humoral response in humans who are allergic to
these parasites is mediated by IgE and IgG isotypes’. Ex-
perimental studies of the kinetics of the immune response
to these antigens carried out on mice have disclosed early
responses based on the IgM isotype, and late responses
mediated by IgGi, IgGs and IgA isotypes®. In Anisakis-
sensitive patients, the humoral responses range between
total serum IgE values of 260 to 1,058 kU/I (mean, 667
kU/1), in the case of the specific IgE between 2.3 and over
100 kU/1, and for the specific IgG between 16 and over
100 kU/T.

Reliable biologically-standardised extracts are cu-
rrently available for the in vivo diagnosis of allergic anisa-
kiasis®, but the quantitation of the serum anti-Anisakis IgE
antibodies by the ELISA method still provides potentially

Table I. Clinical data

Age (years) Patient Gender Symptoms
63 FGD M Anap
26 MGV M U+Ang
76 IMY F Ang
55 DYE M Ang+Dig
43 AFM F U+Dig
49 SPD F Pru
48 AAM M U+Ast

51.4 £ 15.7

Anap: anaphylaxis; U: urticaria; Ang: angioedema; Dig: digestive; Pru: pruritus; Ast: asthma.
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Fig. 1. Evolution over time of the specific anti-Ani saki s IgE levels.

useful information in the follow-up of patients who are
sensitive to this parasite, even though the evolution of tho-
se IgE antibodies over time in patients treated with a fish-
and-seafood-free diet is unknown.

Methods

Seven patients who had been diagnosed of allergic
anisakiasis at our hospital clinic, with ages ranging betwe-
en 26 and 76 years (54.1 £ 15.7 years, mean + SD) were
treated with absolute fish deprivation diet (from the first to
the third month after diagnosis) and then with relative de-
privation diet (deep-frozen fish once weekly, between the
fourth and the tenth month), and followed up at six-
monthly intervals as from the time of diagnosis. The clini-
cal manifestations included diverse symptoms such as urti-
caria, angioedema, pruritus, bronchospasm, digestive
symptoms (epigastric pain, abdominal bloating/pain, post-
prandial heaviness) and, in one case, anaphylaxis (Table I).

Blood samples were collected in all cases for quanti-
tation of anti-Anisakis IgE (Pharmacia, Sweden) at the ti-
me of diagnosis (TO) and at six-monthly intervals (T1, T6,
T12 and T18). For the purpose of the calculations, when a
given IgE value exceeded 100 kU/1 a value of 100 kU/1
was assigned.
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Fig. 2. Evolution over time of the specific anti-Ani saki s IgE levels.

Statistics
The Wilcoxon test was used for comparing the speci-
fic IgE levels at the different time points.

Results

Figure 1 graphically presents the evolution of the
specific IgE levels of each of the patients over time. In Fi-
gure 2 the medians (thick horizontal lines) and the inter-
quartile ratio (IQR, shaded area) of the specific IgE levels
at the four time points in the follow-up (TO, T6, T12 and
T18) are presented. At the time of diagnosis, the disper-
sion range of the IgE levels was quite large (TO, 11.3 to
100 kU/1; 59.7 = 37.4); however, from the 6t month of fo-
llow-up onwards the reduction of the serum specific IgE
levels was statistically significant (38.6 + 27.5 kU/l; p =
0.18).

By the end of the 12" month the IgE antibody levels
had decreased even more significantly (T12, 21.7 + 14.3
kU/I; p = 0.18), and although they in no case became ne-
gative within the follow-up period, by the end of the 18t
month mean reductions greater than 70% of the pre-diet
baseline values had been achieved (T18, 14.7 + 4.7 kU/I,
p = 0.28).

As our experience shows, the anti-Anisakis IgE antibo-
dies persist in the bloodstream for over 18 months in spite of
a fish-and-seafood-free diet of several months’ duration.
Even though these antibodies evidence a significant fall
from the sixth month of follow-up onwards, the decrease is
particularly striking beyond the 12" month (Figs. 1 and 2).



Similar to other long-lasting, IgE-mediated food
allergies (e. g., fish protein allergy), it is quite possible
that these antibodies never completely disappear, particu-
larly considering our socio-cultural environment in which
a diet lacking fish and seafood is quite poorly tolerated by
the population. Even so, and again according to our expe-
rience, a considerable proportion of the patients are able to
tolerate without medication, from the 6" month onwards,
limited amounts (once-weekly servings) of deep-frozen
fish or seafood, and after the 12th month the vast majority
tolerates them.
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