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helminth–arthropod-related atopy phenotype
Alvaro DASCHNER,1 Marta RODERO,2 Consolación DE FRUTOS,1 Ana VALLS,1

Carmen CUÉLLAR2
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The relationship between atopic sensitization and chronic urticaria is still controversial. In this study, we aimed to

compare the prevalence of aeroallergen sensitization in chronic urticaria patients with (CU ⁄ As+) and without

(CU ⁄ As)) sensitization against Anisakis simplex. Forty-nine CU ⁄ As+ and 80 CU ⁄ As) patients were studied and skin

prick tests (SPT) were performed against aeroallergens. We assessed sensitization in a subgroup of patients with

allergic rhinoconjunctivitis and ⁄ or bronchial asthma (RCBA) and compared the prevalence with a control group of

522 non-urticaria patients with RCBA. Forty-five percent of CU ⁄ As) and 60.4% of CU ⁄ As+ patients displayed posi-

tive SPT to at least one aeroallergen. CU ⁄ As+ patients had a higher prevalence of sensitization against pollen, mould

or dander (PMD) (52.2% vs 29.1%, P < 0.01), whereas the prevalence of house dust mite (HDM) sensitization was

not statistically different (26.3% in CU ⁄ As) and 36.7% in CU ⁄ As+). However, in chronic urticaria patients with

RCBA, 53.8% of CU ⁄ As) and 57.9% of CU ⁄As+ patients differed in the prevalence of HDM sensitization compared

to the control group (33.5%, P = 0.03), whereas no difference could be stated for PMD sensitization. Compared to

RCBA patients, both CU ⁄ As+ and CU ⁄ As) patients have a higher clinically relevant sensitization rate against HDM,

thus displaying a differential atopy phenotype.
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INTRODUCTION

Chronic urticaria (CU) is a frequent and disabling ill-

ness occurring worldwide in 0.1% of the population.1

Further, a recent survey in our area estimates the

actual prevalence of CU to be approximately 0.6%

and the accumulated prevalence of CU to be approxi-

mately 2.5–2.9%.2 Whereas CU has been classified

in physical and idiopathic urticaria, in recent years

chronic idiopathic urticaria has been labeled autoim-

mune in a high percentage of cases.1,3 Further, clini-

cal data support the involvement of infectious agents

in the pathogenesis of urticaria.4 Thus, whereas CU

induced by infectious agents has been proposed over
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the last 30 years, publications describing these asso-

ciations are anecdotal.

Acute urticaria, angioedema or anaphylaxis

accompanies acute Anisakis simplex (A. simplex)

infection in gastro-allergic anisakiasis.5–7 An associa-

tion of CU with sensitization to A. simplex has also

been described8–10. In our area, this phenotype of CU

patients constitutes up to 50% of patients attending

for allergological evaluation and in a relevant sub-

group of these patients sensitization against A. sim-
plex was explained by a previous parasitism episode

of A. simplex.11

In a recent study we have shown that in both

groups with gastro-allergic anisakiasis (acute
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Atopy phenotype in chronic urticaria
urticaria) as well as A. simplex sensitization-associ-

ated chronic urticaria (CU ⁄As+) patients who also suf-

fer respiratory allergy harbor a different pattern of

sensitization against aeroallergens with respect to the

general population. In these groups, house dust mite

(HDM) sensitization is more frequent and HDM sensi-

tization-associated respiratory symptoms are more

prevalent compared to the prevalence in the general

population living in the same region.12 Within the

most common groups of sensitizing aeroallergens in

our region (e.g. HDM, pollen, mould or animal dan-

der), only HDM belong to the group of arthropods.

These have been associated with a T-helper cell

(Th)2-biased immunological mechanism such as with

Sarcoptes scabiei, ticks or other blood-sucking

arthropods, which in turn are able to induce urticarial

reactions.13,14

Therefore, the hypothesis of this study was that not

only CU patients with, but also without sensitization

to A. simplex display a differential sensitization profile

against aeroallergens. HDM would be distinctly

associated with CU compared to the other common

non-arthropod allergens. In the present study, we

therefore sought to first analyze and compare the

atopy status as well as respiratory symptoms of CU

patients with (CU ⁄As+) and without (CU ⁄As)) sensiti-

zation against A. simplex. Further we compared the

sensitization pattern with a control group of patients

with respiratory allergy but without urticaria.
METHODS

We analyzed retrospectively 49 CU ⁄As+ and 80

CU ⁄As) patients attended during 2007 and 2008.

The control group was composed of 522 consecutive

age-matched non-urticaria patients with allergic rhi-

noconjunctivitis and ⁄or bronchial asthma (RCBA) of

suspected allergic origin attending our allergy Service

during 2008.

All patients were studied by means of the skin prick

test (SPT) for sensitization against common aero-

allergens.

Patient selection

All patients were recruited from the Allergy Service of

the University Hospital La Princesa in Madrid in the

center of the city and from our peripheral Allergy Unit

in Coslada, a semirural area.
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As this study did not influence diagnostic or thera-

peutic intervention on the patients, this retrospective

study was exempt from institutional review board

approval and informed consent.

Chronic urticaria patients were included with at

least twice a week spontaneously occurring wheals

for at least 6 weeks, independent of other conditions

known to be associated with CU. Only patients with

suspected food-induced urticaria and urticaria elic-

ited exclusively by physical stimuli were excluded

from this analysis.

Criteria to further include patients in the CU ⁄As+

group were a previous history of fish-induced allergic

and ⁄or abdominal symptoms, together with a positive

SPT against A. simplex and detectable specific

immunoglobulin (Ig)E against A. simplex (>1.5 kU ⁄L).

Chronic urticaria patients with sensitization against

A. simplex did not have any previous fish-induced

allergic and ⁄or abdominal symptoms and did not

show any detectable specific IgE by means of

SPT nor by serum specific IgE against A. simplex
(CAP-FEIA; Phadia, Uppsala, Sweden).

The control group was composed of 522 consecu-

tive patients, cross-matched for age, referred to us

for allergological evaluation of RCBA of physician-

based suspected allergic origin without a history of

urticaria. Patients were only included if they displayed

a positive SPT to at least one aeroallergen and had

no history of urticaria nor a positive SPT against

A. simplex, which is assessed routinely in all patients

attending our Service. As the control group was com-

posed of patients with respiratory symptoms, we

could only compare the sensitization profile within the

CU ⁄As) and CU ⁄As+ groups, and, further, the sensi-

tization profile of the control group with the sub-

groups of CU ⁄As) and CU ⁄As+ of patients who also

suffered from respiratory allergy.

SPT

Skin prick tests performed were: SPT with A. simplex
antigen (Lab. IPI, Madrid, Spain); and SPT against

aeroallergens (Lab. ALK-Abelló, Madrid, Spain)

animal dander (cat, dog), house dust mites (Dermato-
phagoides pteronyssinus, Dermatophagoides farinae,

Tyrophagus putrescentiae), five pollen mixtures of

grass, tree and weed pollen and mould (Alternaria
alternata, Cladosporium herbarum). SPT was per-

formed by standard technique and was considered
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Figure 1. Differential sensitization in chronic urticaria
patients with (CU ⁄As+) and without (CU ⁄As)) sensitization
against Anisakis simplex. Sensitization against at least one
aeroallergen (any skin prick test [SPT]), against house dust
mites (HDM) or pollen, mould and dander (PMD) in CU ⁄As+
and CU ⁄As) patients. In this analysis, patients of both
groups are studied regardless of suffering from rhinoconjunc-
tivitis and ⁄or bronchial asthma.
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positive with a mean wheal diameter of 3 mm ·
3 mm or more. Histamine at 1% concentration and

saline solution 0.9% (NaCl) were positive and nega-

tive controls, respectively.

Laboratory determinations

Total and specific IgE against A. simplex were

assessed by CAP-FEIA (Phadia). Specific IgE was

considered positive with results of more than

0.35 kU ⁄L, but patients in the CU ⁄As+ group were

only included if specific IgE was more than 1.5 kU ⁄L
in order to minimize false-positive test results.

Clinical respiratory symptoms

Patients were interviewed about the presence of sea-

sonal or persistent RCBA for at least 2 years, and

were included in the control group if physician-based

suspicion of allergic RCBA was accompanied by

positive SPT to at least one aeroallergen.

Statistics

Statistical analysis was performed using SPSS

ver. 15.0 for Windows. Mean ages were calculated in

all studied groups and compared by ANOVA.
Prevalences were calculated for sex in all studied

groups and compared by v2-test. As pollen is by far

the most common sensitizing agent in our region and

animal dander as well as mould only rarely sensitize

atopic patients without a concomitant pollen sensiti-

zation, pollen, mould and animal dander were ana-

lyzed together in comparison to HDM sensitization.

Prevalences were calculated for sensitization

against: (i) HDM and pollen, mould or dander (PMD)

as one sensitization group; (ii) RCBA; and (iii) RCBA-

associated aeroallergen sensitization.

v2-Test and Fisher’s exact test were used for com-

parison of sensitized patients and presence of RCBA

in the studied and control groups.
RESULTS

General data

Mean age was similar in CU ⁄As) (39.2 ± 13.6 years)

and CU ⁄As+ (41.8 ± 11.2 years) patients and not

different from the control group after matching for

age (39.33 ± 15.5 years). Female patients made up

68.8% in the CU ⁄As), 81.6% in the CU ⁄As+ and

65.2% in the control groups (P = 0.06).
782
Sensitization pattern and respiratory

symptoms in CU/As) and CU/As±

Forty-five percent of CU ⁄As) and 60.4% of CU ⁄As+

patients displayed positive SPT to at least one aeroal-

lergen (P = 0.06).

If we analyzed for a differential sensitization pat-

tern, the prevalence of SPT against HDM was not sta-

tistically different with 26.3% in CU ⁄As) and 36.7%

in CU ⁄As+ patients, but the difference reached statis-

tical significance if sensitization was analyzed against

PMD (29.1% in CU ⁄As) and 52.2% in CU ⁄As+;

P = 0.009; Fig. 1).

Only 21.3% of CU ⁄As) patients, but 42.2% of

CU ⁄As+ suffered from allergic and non-allergic RCBA

(P = 0.013).

Sensitization pattern in patients with allergic

RCBA:

In this analysis, we were able to compare with our

control group. In patients with allergic RCBA, seven

of 13 (53.8%) CU ⁄As) patients and 11 of 19 (57.9%)

CU ⁄As+ patients had higher sensitization rates

against HDM than the control group (175 ⁄522:

33.5%, P = 0.03). There was no difference between

the CU ⁄As) and CU ⁄As+ groups.

However, there was no difference of PMD sensiti-

zation in any of the three groups: 83.3% in CU ⁄As),

94.1% in CU ⁄As+ and 95.8% in the control group

(Fig. 2).
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Figure 2. Sensitization pattern in patients with respiratory
allergy. Sensitization against house dust mites (HDM) or pol-
len, mould and dander (PMD) in chronic urticaria patients
with (CU ⁄As+) and without (CU ⁄As)) sensitization against
Anisakis simplex. In this analysis, patients were included who
had rhinoconjunctivitis and ⁄or bronchial asthma of physi-
cian-based suspected allergic origin plus positivity to at least
one aeroallergen. Here, we could properly compare with the
control group of patients without urticaria, but with rhinocon-
junctivitis and ⁄or bronchial asthma and positive skin prick
tests for at least one of the tested common aeroallergens.

Atopy phenotype in chronic urticaria
DISCUSSION

We have recently shown, that the prevalence of aller-

gic respiratory symptoms in gastro-allergic anisakia-

sis, but also in A. simplex sensitization-associated

CU (CU ⁄As+), showed a more frequent HDM sensiti-

zation-associated RCBA. On the other hand, these

patients had a lower prevalence of PMD-associated

allergic disease, compared to the prevalence in the

general population. This led to the proposal of a dif-

ferential definition of atopy, which has been claimed

to be especially useful for studies aiming to explain

the relationship between allergy and parasites.12

As climatic and geographic conditions in the stud-

ied region confer low levels of HDM allergen exposure

with a subsequent low prevalence of sensitization in

the general population, the observed differences in

both groups with nematode A. simplex-associated

acute and CU, gained significance with respect to

previous studies on the relationship between helm-

inths and HDM sensitization in mainly tropical

regions, where geohelminth burden parallel mite aller-

gen exposure.15–17

We were thus able to differentiate two atopy sub-

phenotypes, which forced us to evaluate in the pres-

ent study if other forms of CU were also associated

with a differential SPT reactivity or respiratory allergy.
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Skin reactivity as a risk factor for asthma in industri-

alized countries has mainly been reported for HDM.18

But allergic rhinoconjunctivitis in industrialized coun-

tries is much more frequent than asthma. Therefore,

in spite of the less objective measurement of physi-

cian-based evaluation of rhinoconjunctivitis, we were

able to have at our disposal an ample sample size in

our studied groups if we investigated not only asthma

symptoms.

Only PMD sensitization differed between CU ⁄As+

and CU ⁄As) patients. A higher PMD sensitization rate

in CU ⁄As+ could be due to an increased risk of

A. simplex sensitization in atopic patients. On the

other hand, there were no significant differences with

respect to HDM sensitization in both groups. This is

interesting, because cross-reactivity has been dis-

cussed between HDM and A. simplex19,20 Therefore,

a previous estimation of HDM sensitization rate in the

general population in our region of approximately 8%

is here by far lower not only in CU ⁄As+, but also in

CU ⁄As) patients.12

In the present study, when analyzing only patients

who also suffered respiratory symptoms, we confirm

a nearly twofold higher prevalence of HDM sensitiza-

tion not only in patients with CU ⁄As+, but also a

higher prevalence in those of the CU ⁄As) group,

compared to our control group. This difference could

not be stated for other aeroallergens, as with the

PMD group. Cross-reactivity has been postulated

between HDM and A. simplex,19,20 and glutathione

S-transferase, paramyosin or tropomyosin have been

found to be shared by helminth parasites and HDM.21

Further, cross-reactions are known between A. sim-
plex and other helminths or arthropods.22,23 These

facts could partly explain the observed association of

HDM- and A. simplex-sensitization in the CU ⁄As+

group. However, the also higher HDM sensitization

rate in the CU ⁄As) group with respiratory allergy is

interesting, as it implies that the positive association

between A. simplex- and HDM-sensitization in

CU ⁄As+ patients, is not exclusively due to cross-

reactivity. Thus, irrespective of the different clinical

features of the two studied CU phenotypes, an impor-

tant number of patients in both CU ⁄As+ and CU ⁄As)
groups share a similar atopy phenotype.

Up to now, there is no convincing evidence about a

possible relationship between atopy and CU. Only

a few studies showed an association of CU with
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a predominant HDM skin reactivity.24,25 Furthermore,

a recent report has shown that the prevalence of

positive SPT to both food allergens and aeroallergens

in patients with CU was common but had little clinical

relevance.26 Paralleling our own experience, it is pos-

sible that a positive association can only be detected

in regions where HDM, due to geographic and

climatic conditions, are not a common source of sen-

sitization like in our studied region. On the other hand,

we do not support the idea that HDM are causative in

the origin of CU. Due to the possible cross-reactivity

between HDM and other arthropods or helminths, a

positive SPT could rather reflect a sensitization

against any of these agents.20,27,28 Together with our

previous above summarized results we hypothesize

that HDM reactivity is only a genetically-linked

indirect marker of a predisposition to recognize

arthropod and ⁄or helminth allergens with a further

predisposition to cutaneous acute or CU symptoms.

Urticaria is one of the skin manifestations, which

are related to helminths or arthropods with a cutane-

ous phase: Schistosoma, Strongyloides, S. scabiei,
as well as ticks and other blood-sucking arthropods

have been involved in Th2-based immunological

mechanisms.13,29 All are arthropods or helminths to

which humans could have evolved a general mecha-

nism of defense.30 Respiratory allergies (above all

bronchial asthma) against HDM become more preva-

lent in urbanized and affluent populations.31 These

are generally exposed to diminished ‘‘natural’’ hel-

minth antigens and elevated ‘‘domestic’’ HDM, cock-

roach and possibly other arthropod antigens.32 The

situation in industrialized countries might be that as

parasitic infections are light and sporadic they pro-

duce an enhancement of the allergic phenotype.33 In

analogy to the relationship between rising asthma

prevalences and diminishing helminth infections,

such as with Ascaris lumbricoides or Necator duode-
nale with a pulmonary phase, we propose urticaria in

HDM-sensitized patients to be equally related to a

missing natural helminth or arthropod with a cutane-

ous phase. This could explain the elevated HDM sen-

sitization rate not only in our A. simplex-associated

CU patients, but also in our CU group without sensiti-

zation to A. simplex
In our present study, we state an interesting

dissociation: whereas CU ⁄As+ compared to CU ⁄As)
patients have a higher prevalence of PMD
784
sensitization but not HDM sensitization, it is especially

HDM sensitization that accounts for a clinically-rele-

vant association with RCBA in CU ⁄As+ patients.

Thus, whereas CU ⁄As+ patients are more frequently

sensitized against PMD, the translation to clinically-

relevant allergy is associated with HDM sensitivity,

even in a region with a low burden of HDM allergens.

Taken together, the results about the relation-

ship between CU and helminths or arthropods

encourage further research on the possible underlying

mechanisms.
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MC. Anaphylactic shock caused by tick (Rhipicephalus
sanguineous). Allergol Immunopathol (Madrid) 2007;
17: 277–285.

15 Scrivener S, Yemaneberhan H, Zebenigus M et al. Inde-
pendent effects of intestinal parasite infection and
domestic allergen exposure on risk of wheeze in Ethio-
pia: a nested case-control study. Lancet 2001; 3: 1493–
1499.

16 van den Biggelaar AH, Lopuhaa C, van Ree R et al. The
prevalence of parasite infestation and house dust mite
sensitisation in Gabonese schoolchildren. Int Arch
Allergy Immunol 2001; 126: 231–238.

17 Cooper PJ, Chico ME, Rodrigues LC et al. Reduced risk
of atopy among school-age children infected with geo-
helminth parasites in a rural area of the tropics. J Allergy
Clin Immunol 2003; 111: 995–1000.

18 Sporik R, Holgate ST, Platts-Mills TA, Cogswell JJ.
Exposure to house-dust mite allergen (Der p I) and the
development of asthma in childhood. A prospective
study. N Engl J Med 1990; 323: 502–507.

19 Bernardini R, Mistrello G, Novembre E et al. Cross-reac-
tivity between IgE-binding proteins from Anisakis sim-
plex and Dermatophagoides pteronyssinus. Int J
Immunopathol Pharmacol 2005; 18: 671–675.

20 Johansson E, Aponno M, Lundberg M, van Hage-Ham-
sten M. Allergenic cross-reactivity between the nema-
tode Anisakis simplex and the dust mites Acarus siro,
Lepidoglyphus destructor, Tyrophagus putrescentiae,
and Dermatophagoides pteronyssinus. Allergy 2001;
56: 660–666.

21 Thomas WR, Smith W. Towards defining the full spec-
trum of important house dust mite allergens. Clin Exp
Allergy 1999; 29: 1583–1587.
� 2010 Japanese Dermatological Association
22 Pascual CY, Crespo JF, San Martin S et al. Cross-
reactivity between IgE-binding proteins from Anisakis,
German cockroach, and chironomids. Allergy 1997; 52:
514–520.

23 Petithory JC. New data on anisakiasis. Bull Acad Natl
Med 2007; 191: 53–65. discussion 65–6.

24 Mahesh PA, Kushalappa PA, Holla AD, Vedanthan PK.
House dust mite sensitivity is a factor in chronic urticaria.
Indian J Dermatol Venereol Leprol 2005; 71: 99–101.

25 Caliskaner Z, Ozturk S, Turan M, Karaayvaz M. Skin test
positivity to aeroallergens in the patients with chronic
urticaria without allergic respiratory disease. J Investig
Allergol Clin Immunol 2004; 14: 50–54.

26 Kulthanan K, Jiamton S, Rutnin NO, Insawang M, Pink-
aew S. Prevalence and relevance of the positivity of skin
prick testing in patients with chronic urticaria. J Derma-
tol 2008; 35: 330–335.

27 Santos AB, Chapman MD, Aalberse RC et al. Cock-
roach allergens and asthma in Brazil: identification of
tropomyosin as a major allergen with potential cross-
reactivity with mite and shrimp allergens. J Allergy Clin
Immunol 1999; 104: 329–337.

28 Ayuso R, Reese G, Leong-Kee S, Plante M, Lehrer SB.
Molecular basis of arthropod cross-reactivity: IgE-bind-
ing cross-reactive epitopes of shrimp, house dust mite
and cockroach tropomyosins. Int Arch Allergy Immunol
2002; 129: 38–48.

29 Torres VM. Dermatologic manifestations of Schistoso-
miasis mansoni. Arch Dermatol 1976; 112: 1539–
1542.

30 Mulcahy G, O’Neill S, Fanning J, McCarthy E, Sekiya
M. Tissue migration by parasitic helminths – an
immunoevasive strategy? Trends Parasitol 2005; 21:
273–277.

31 Selassie FG, Stevens RH, Cullinan P et al. Total and spe-
cific IgE (house dust mite and intestinal helminths) in
asthmatics and controls from Gondar, Ethiopia. Clin
Exp Allergy 2000; 30: 356–358.

32 Hagel I, Di Prisco MC, Goldblatt J, Le Souef PN. The role
of parasites in genetic susceptibility to allergy: IgE, hel-
minthic infection and allergy, and the evolution of the
human immune system. Clin Rev Allergy Immunol
2004; 26: 75–83.

33 Yazdanbakhsh M, Kremsner PG, van Ree R. Allergy,
parasites, and the hygiene hypothesis. Science 2002;
296: 490–494.
785


