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Abstract

Background: Anisakis simplex (AS) is a parasite in seafood and this nematode is a known risk factor for gastro anisakiasis and derma-
toses with itching, like urticaria and angioedema. Recently, Japanese cuisine received a UNESCO Intangible Cultural Heritage of Hu-
manity designation. The number of people consuming raw fish is increasing around the wotld, and so too are diseases and dermatoses
related to AS. We speculated that some cases of urticaria are due to AS allergy rather than being simple atopic dermatitis (AD) cases.
In this study, we investigated the sensitization profile of specific IgE against AS in urticaria and AD.

Object and methods: We investigated gender, age, score of specific IgE to AS, WBC and eosinophils in patients with urticaria, atopic
dermatitis, or both diseases.

Results: Our research produced the following interesting results: (1) more male than female patients had a positive score to AS; (2) the
number of patients in their 50s and 60s with positive AS score was significantly higher than that for other ages; (3) there were a larger
number of AD patients than urticaria patients with a positive score to AS.

Conclusion: AS should be considered in some cases of AD. Determining IgE score to AS is useful for treatment of AD and urticaria,
especially in older male patients with these diseases.
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vomiting) and allergic reactions. Previous studies found the fre-
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quency of chronic urticaria to be 0.1% of the population [1], and
1% of the general population [2]. Urticaria among persons with
allergic disease was shown to be 15-25% [3]; of these, 2.5-2.9%
represented the prevalence of urticaria [4], while 22% of outpa-

Copyright: Keiji Sugiura © 2014. This is an open-access article dis-
tributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution and reproduction in any me-

dium, provided the original author and source are credited. tients in Spain had specific IgE to anisakis [5]. There have been
reports of allergic reactions by AS, and of specific IgE to AS [6-
Introduction 13]. We hypothesized that the number of urticaria patients with

AS allergy would be higher than that of AD, and the score to AS
in urticaria was high. We determined serum IgE against AS in the
dermatoses, and presented the features and relationships between
anisakis and urticaria, as well as between AD and both diseases.

In 2013, Washoku (Japanese traditional cuisine) was added to UN-
ESCO’s Intangible Cultural Heritage list. As a result, more people
than ever before—not only Japanese but also foreign people—
would like to become an Itamae (washoku cooker). With washoku
becoming more popular around the wotld, the number of people Patients and Methods
consuming raw fish is increasing. Japanese and Spanish people

often eat raw fish (ex. sushi, sashimi, vinagreta), and some expeti- Patients

ence urticaria or itching afterwards. An anisakis allergy is one po-

tential cause of these symptoms. A traditional Japanese proverb A total of 516 outpatients who visited our clinic between October
says, “BEating fish that looks blue or shiny sometimes may cause 2004 and December 2013 were included in the study. Of these,
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329 were female and 187 male. Patient age ranged from 0-87
years, with an average age of 36.91 years old. The average age of
females was 36.15 years, while that of males was 38.42 years. Of
the 516 cases, 258 cases were of urticaria, 226 cases of AD, and
32 patients had both diseases.

Methods

Data was collected on subjects’ specific IgE to AS, white blood
cells (WBC), eosinophils (Eo), age, and gender. Specific IgE to
AS of 0.34 UA/ml or less was converted to a CAP RAST score
0; 0.35-0.70 UA/ml was scored as 1; 0.71-3.50 UA/ml was scored
as 2; 3.51-17.50 UA/ml was scored as 3; 17.51-50.00 UA/ml was
scored as 4; 50.01-100.00 UA/ml was scored as 5; and 100.01UA/
ml and more was scoted 6. Specific IgE to AS 0.71 UA/ml and
above (a score of 2 or more) was considered a positive result.
Over 5.0% of Eos were positive, and less than 4.9% were nega-
tive; meanwhile, over 8000/mm3 of WBC wete positive.

Statistical analysis

Statistical analyses were performed using t-test; P<0.5 was con-
sidered statistically significant.

Results

We obtained one significant and two interesting results: (1) the

number of patients in their 50s and 60s with a positive score to
AS was significantly higher than for other age groups; (2) a higher
number of male than female patients had a positive score to AS;
and (3) AD patients had the highest number of positive scores to
AS in the study.

A total of 401 patients had a score of 0, and 39 patients a score
of 1 for specific IgE to AS; these subjects were classified as nega-
tive. The frequency of patients with a score of 2 or higher was
14.55% (76 cases) (Table 1). In females, 36 out of 344 cases (10.46
%) had a score of 2 or more, as did 40 out of 172 cases in males
(23.25%) (Table 1). The positive ratio of specific IgE score to AS
in subjects in their 50s (10/38 cases; 26.31%) and 60s (8/35 cases;
22.85%) were higher than for other ages (Figure 1).

Analyses of the dermatoses and specific IgE score to AS found
that frequency of cases with positive score to AS was 17.256%
(39/226 cases) in AD, 12.4% (32/258 cases) in urticatia, and
15.625% (5/32 cases) with both diseases (Table 2). In consideting
disease, gender, and class, the highest ratio of positive score to AS
(38.88%) was seen in males with AD (Figure 2). A total of 194
cases (37.16%) had a positive Eo number (Table 3). Of these 194
cases, 108 were female were (of 344 female Fo cases; 31.39%) and
86 were male (of 172 Eo cases; 50.0%; (Table 3). A total of 135
cases (59.73%) in AD had positive Fos, and 50 cases (19.38%) of
urticaria were positive Eos; there were no patients with positive
Eos in both diseases. Average fractionation of Eo was 6.81% in

Table 1. The frequency of [a] positive score [for] specific IgE against AS [by] gender

[Cllass |0 1 2 3 4 6 [T]otal case[s]|[P]ositive case[s]
IN 401 39 46 21 ] 1 516 76 (14.55%)
I3 287 21 21 11 3 1 344 36 (10.46%)
M 114 18 25 10 5 0 172 40 (23.25%0)
o 78.100 |7.471 [8.812 14..022 ([1.532 0.000 ]0.191
Figure 1. Positive rate and age
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Table 2. The frequency of [a] positive score [for] specific IgE against AS in dermatoses

0 1 2 3 4 5 6 [Plositive (%o
IA (226cases) 161 26 29 1 0 0 39 17.256
U (258cases) 215 11 13 7 0 0 32 12.400
IAU (32 cases) 25 2 4 0 0 1 5 15.625
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Figure 2. Gender and dermatoses AD: atopic dermatitis, U: urticaria, AU: atopic dermatitis and urticaria, M:male, F: female

cases
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35 33.33
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score 2< AD,M AD,F u,m U,F AU, M AU,F
Table 3. The frequency of eosinophil in all cases
[Eosino 0-4.9 5= positive rate
516 cases 322 194 37.16
F (344cases) (236 108 31.39
IM. (172 cases) (86 86 50.00
Table 4. The frequency of eosinophils in dermatoses
Urticaria
[Eosino [Clases [0 1 2 3 4 5 6 [P]ositive case[s] [[P]ositive rate
0-4.9 208 173 |11 9 10 5 0 0 24 11.54
5 = 50 42 0 4 2 2 0 0 3 16.00
258 32 12.4

lAtopic dermatitis

[Eosino [Clases [0 1 2 3 4 5 6 [P]ositive case[s] [[P]ositive rate
0-4.9 01 73 6 3 4 0 0 0 12 13.19
5= 135 88 20 21 5 1 0 0 27 20.00

226 39 17.26

|Atopic dermatitis
& urticaria

[Eosino [Clases |0 1 2 3 4 5 6 [P]ositive case[s] |[P]ositive rate
0-4.9 23 17 1 4 0 0 0 1 5 21.74
5= 9 S 1 0 0 0 0 0 0 0.00

32 5 15.63

Table 5. White blood cells and positive specific IgE score to AS

[WBC] 0 1 2 3 4 5 6
8000> 353 36 40 15 7 0 1
8000= 48 3 6 6 1 0 0
516 401 39 46 21 8 0 1
[A]verage 61022 60743  [6489.1 [7326.3 [6237.5 |0 3100
[P]ositive rate  [12.28 7.69 13.04  [2857  [1250 [0.00  [0.00
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Table 6. The feature[s] between positive and negative score to AS

Cases with positive

Cases with negative

score to AS score to AS

Gender Gender

[F] 36 [F] 311

M] 40 M] 135
|Average age |Average age
38.97 36.66

|Average wbc

|Average wbc

6419.74 6066.59
IAverage Eo \Average Eo
6.19 4.632

[D]isease [Clase [D]isease [Clase

a 39 u 226

u 32 a 187

au 5 au 27

AD, 3.26% in urticaria, and 3.93% in both. In 258 patients with
urticaria, 32 cases had a positive score to AS, and 8 out of 32 cases
had 5% or more Eos (Table 4). In 226 AD cases, there were 39
cases with positive score to AS, and 27 of these cases were 5% or
more Eos (Table 4). In patients with both diseases, there were 5
cases with a positive score to AS, and all had 4.9% or less Eo (Ta-
ble 4). In patients with a score of 2 of IgE to AS, 27 had a positive
Fos larger than patients with 4.9% or less of Eos. The rate of
positive specific IgE scote to AS in the patients with 8000/mm3
or more of WBC was higher than for those with 8000/mm3 or
less of WBC. Patients with class 3 of specific IgE to AS possessed
the highest number of WBC and rate of Eos (Table 5). Age, WBC
and Eos of patients with a positive specific IgE score to AS were
higher than for those with a negative score (Table 6).

Discussion

Anisakis simplex (AS) is parasitic nematode that infects fish. Pre-
vious studies reported the rate of anisakis infection in mackerel
was 94-100% in Japan [14], and 40-80% (depending on the spe-
cies) in Spain and other European countries [15]. AS does not
infect most fish cultured in aquatic plants, except for those fed
raw fish. The custom of consuming raw fish (as sushi, sashimi, or
vinagreta) is common in Japan and Spain, as are gastric anisakia-
sis and other anisakis-related diseases [16-20]. As transportation
technology has evolved and Japanese cuisine has become more
popular with the UNESCO Intangible Cultural Heritage designa-
tion, raw fish consumption worldwide is on the rise, and cases of
anisakis-related disease are likely to increase.

The most common anisakis-related cutaneous disease is urticaria.
Since the 1980s, many cases of allergic reactions by anisakis and
the results of specific IgE to anisakis have been reported [6-9].
There have been various reports about the positive ratio of spe-
cific IgE to anisakis. One Spanish report found that 4.7% of nor-
mal subjects had specific IgE to AS [21]; a second reported that
15.23% of healthy donors had specific IgE to AS [22], while a
third found that 22% of Spanish people had specific IgE to ani-
sakis [5]. Yet another report detected occupation-related data spe-
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cific to IgE to AS in 20.2% of professional populations [23]. We
speculated that the frequency of positive IgE score to AS might
be higher in urticaria patients of older age, but this was not borne
out by actual data. The results of our study showed that 14.55%
patients (76 out of 516 cases) had positive IgE score to AS, and
this result was not high compared to other data.

The number of patients with positive IgE score to AS was as fol-
lows: AD, urticaria and both were 17.256% (39 cases), 12.4% (32
cases) and 15.625% (5 cases), respectively. It is unclear why the
ratios of AD patients with positive IgE score to AS were higher
than that for urticaria or both diseases. There have been reports
about cross-reactivity between AS and both dust mites [24,25]
and chironomids [22]. Reports on this cross-reactivity between
AS and dust mites suggested certain proteins, including 35-50kd
and 100kd were responsible [25]. One reason for the highest ra-
tio of positive IgE score to AS in AD patients may have been
cross-reactivity to other allergens. Recently, 13 AS allergens have
been established, with allergens detected varying depending on
country and cases. Anisakis 3, a notable allergen, is a tropomyo-
sin and could be related to cross-reactivity. All animals contain
tropomyosins, and the tropomyosins of invertebrate animals in
particular are recognized as important and major allergens [26].
Because tropomyosins are similar to the molecules in dust-mites
[27] and believed to possess cross-reactivity with anisakis, shrimp,
cockroach and mites [22,24,28,29] some AD patients have cross-
reactivity between AS and mites.

In the case of treatment for AD patients, determination of spe-
cific IgE against AS is helpful. If patients have positive IgE score
to AS, it is important to recommend that patients not eat raw
seafood. As to why the prevalence of positive IgE score to AS
was significantly higher in patients in their 50s and 60s, previous
studies found that Anisakiasis were frequent in Japanese people
between 20-50 years [30], and that IgE sensitization to AS in-
creases with age [31,32]. The cases of patients sensitized to AS
wete higher in patients aged >065 than that those aged 65> [2].
The mean age of AS allergy was older than that of food allergy,
and the most frequent age of IgE-mediated allergy development
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was middle age ofr older in non-atopic patients [31]. Japanese peo- [13]. H Falcao, N Lunet, E Neves, I iglesias, H Barros (2008). Anisakis simplex
ple 20-50 years old eat fish as much as older people, and they eat as a risk factor for relapsing acute urticaria: a case- control study. ] Epide-
’ miol Community Health 62: 634-637.

foods from western countries. In the case of older patients with [14]. Murata I (1992). Detection rate of anisakis larvae, paragonimus miyazakii

itching, determination of specific IgH score to AS is meaningful and Gnathostoma hispidum from several kinds of fish and shellfishes at
for patients. The question of why positive IgE score to AS was Tokyo Central Market (1985-1990). Jpn J Parasitol 41: 80-81.
more prevalent in males than in females is more difficult. There (15]. Sanmartin ML, Quintero B, Iglesias R, MT Santamaria, ] Leiro (1994).

. . . Nemdtod dsit del tas gallegas. Ed. Diaz de Santos,
are a number of possible answers, including: (1) males often eat Qretocios paTasitos s peces de fas costas gatlegas s ce antos

: 2ol . S.A., Madrid (Espafia).
raw fish at business events, and gastro-anisakiasis is higher in [16]. S Kasuya, H Hamano, S Tzumi (1990). Mackerel-induced urticaria and
males than in females; (2) most fishermen are male; and (3) gener- anisakis. Lancet 335: 665.

[17]. Oshima T, Kliks MM (1987). Effects of marine mammal parasites on hu-
man health. Int J Parasitol 17: 415-21.

o - 3 o [18]. Armentia A, Martin=Gil FJ, Pascual C, Martin-Esteban M, Callejo A, et al

determlmﬂg IgE score to AS for male patients with AD, urticaria (2006). Anisakis simplex allergy after eating chiken meat. J Investig Allergol

or itching when determining treatment. Immunol 16: 258-263.

[19]. Pecquet C, Danis M, Leynadier F (2002). Anisakis simplex and Immediate
hypersensitivity reactions. Ann Dermatol Venereol 129: 303-305.

ally, males eat a larger volume of food than females. While we did
not find evidence for these answers, we nevertheless recommend
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