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Summary 
Relevance. The prevalence of shellfish allergy is estimated to be approximately 0.5–2.5 % among the population and varies de-
pending on the patient’s age, the degree of seafood consumption in their diet, geographical regions, and the method of diagnosis. 
In most cases, severe anaphylactic reactions are recorded in clinical settings.
Materials and methods. The study is based on an analysis of medical records and personal supervision of a 12-year-old patient 
with polysensitization and recurrent episodes of anaphylaxis.
Results. The article describes a clinical case of cross-sensitization between shellfish and house dust mites in a child with comorbid 
polyallergy. A 12-year-old boy with a complicated allergic history. The onset of atopic march began with severe atopic dermatitis 
associated with sensitization to cow’s milk proteins, accompanied by recurrent angioedema and anaphylaxis. From the age of 2, 
he experienced persistent allergic rhinitis and bronchial obstruction syndrome due to sensitization to house dust mites. The most 
recent episode of anaphylaxis occurred in response to the consumption of cooked shrimp. The development of clinical symptoms 
in response to shellfish consumption in patients with primary sensitization to house dust mites is mediated by cross-reactivity of 
allergens from the tropomyosin family.
Conclusion. Assessment of cross-sensitization is crucial to properly inform the patient to avoid new episodes of allergic reactions. 
For this reason, patients with comorbid allergies should undergo component allergodiagnosis.
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Аннотация 
Актуальность. Распространенность аллергии на ракообразных оценивается примерно в 0,5–2,5 % среди населения и за-
висит от возраста пациента, степени потребления морепродуктов в питании, географических регионов, а также метода 
диагностики. В большинстве случаев в клинике фиксируются тяжелые анафилактические реакции.
Материалы и методы. Работа основана на анализе медицинской документации и личной курации пациента 12 лет с поли-
сенсибилизацией и повторными эпизодами анафилаксии.
Результат. В статье описан клинический случай перекрестной сенсибилизации между ракообразными и клещами до-
машней пыли у ребенка с коморбидной полиаллергией. Мальчик 12 лет с отягощенным аллергологическим анамнезом. 
Старт атопического марша с тяжелого атопического дерматита, связанный с сенсибилизацией к белкам коровьего моло-
ка, с рецидивирующими ангиоотеками и анафилаксией. С 2 лет — персистирующий аллергический ринит и бронхооб-
структивный синдром при сенсибилизации к клещам домашней пыли. Последний эпизод анафилаксии возник в ответ на 
употребление вареной креветки. Развитие клинических симптомов в ответ на употребление ракообразных у пациентов 
с первичной сенсибилизацией к клещам домашней пыли опосредовано перекрестной реактивностью аллергенов семей-
ства тропомиозинов.
Заключение. Оценка перекрестной сенсибилизации имеет решающее значение для правильного информирования паци-
ента во избежание новых эпизодов аллергических реакций. Именно поэтому пациентам с коморбидной аллергией следует 
проводить компонентную аллергодиагностику.

Ключевые слова: пищевая анафилаксия, перекрестная сенсибилизация, клещи домашней пыли, ракообразные, креветки, тро-
помиозины, атопический марш, дети
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INTRODUCTION 
The definition of food allergy (FA) is based on 

a pathological reaction of the body that occurs in 
response to the consumption of food products and 
is mediated by immune mechanisms. According 
to current understanding, the pathogenesis of 
FA is diverse and may be associated with IgE-
mediated reactions, cellular immune responses, 
or a combination of both, forming a mixed type of 
immune response.

This condition is a progressive immunopathological 
process caused by hypersensitivity to food antigens, 
in response to which effector cells degranulate and 
release mediators, particularly histamine, initiating 
a sequential inflammatory cascade [1]. 

FA is characterized by a wide range of clinical 
phenotypes, including immediate-type reactions 
(allergic urticaria, angioedema) and chronic 
diseases such as atopic dermatitis and respiratory 
manifestations of PA (allergic rhinitis, bronchial 
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asthma). In some cases, a systemic reaction 
develops  — anaphylaxis, characterized by multi-
organ involvement (skin, respiratory, cardiovascular, 
gastrointestinal) and requiring emergency medical 
care.

The pathogenesis of IgE-mediated FA is based on 
Th2-dependent immune responses accompanied by 
sensitization to food antigens and the production of 
specific IgE antibodies.

In this situation, repeated exposure to the allergen 
leads to mast cell degranulation with the release of 
histamine, leukotrienes, and other inflammatory 
mediators, which causes vasodilation, increased 
vascular permeability, bronchospasm, and the 
development of a systemic inflammatory response and 
pro— clinically ranging from local reactions to life-
threatening anaphylaxis [2–4]. 

The development of an allergic reaction is a multi-
level process in which the interaction of genetic 
factors, the condition of epithelial barriers, and 
external environmental influences play an important 
role. Disruption of the integrity of the skin or mucosal 
barrier of the gastrointestinal tract facilitates contact 

between food allergens and antigen-presenting 
dendritic cells expressing the marker CD103+ [1].

The IgE-mediated nature of the disease is confirmed 
by an increase in the level of specific immunoglobulin 
E (sIgE), which indicates the development of 
sensitization to a specific food allergen and causes 
the immediate appearance of clinical symptoms upon 
repeated contact with the causative product [2]. 

One of the characteristics of food allergies is the 
possibility of developing cross-allergic reactions, 
which are currently diagnosed using modern multiplex 
methods [5, 6]. The molecular basis of cross-reactivity 
is the presence of homologous immunologically active 
epitopes in the structure of various proteins. An 
example of a high degree of homology is sensitization 
to tropomyosins of invertebrates (crustaceans, 
mollusks, house dust mites, and insects), which causes 
the development of similar clinical manifestations in 
allergies to this type of protein — from skin symptoms 
(urticaria, angioedema, urticarial rash) and oral 
allergic syndrome to systemic reactions (Fig. 1) [7].

We present a clinical case of a child with comorbid 
allergic pathology, including multiple food allergies.

	 Fig. 1.	� Cross-reactivity among allergenic tropomyosins from several sources. Lines represent documented 
IgE-cross-reactivity, dotted lines represent potential IgE cross-reactivity based on high sequence identities. 
Adapted from Molecular Allergology Pocket Guide, Published by the European Academy of Allergy and Clinical 
Immunology, 2024

	Рис. 1.	� Перекрестная реактивность между тропомиозинами из нескольких источников. Линии отражают доку-
ментированную IgE-кроссреактивность, пунктирные линии — потенциальную IgE-кросс-реактивность, 
основанную на высокой идентичности последовательностей. Адаптировано из Molecular Allergology 
Pocket Guide, Published by the European Academy of Allergy and Clinical Immunology, 2024
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CLINICAL CASE DESCRIPTION
The patient is a 12-year-old boy, born from 

the second pregnancy and second delivery, which 
proceeded without complications, at term. He has 
a heavy family history of allergies: on his mom’s 
side, there’s allergic rhinitis (AR) and bronchi-
al asthma, and on his dad’s side, there’s AR and 
episodes of hives. his older brother suffers from 
seasonal AR and allergic conjunctivitis and is sen-
sitized to cereal pollen. Preventive vaccinations 
were carried out in accordance with the National 
Vaccination Calendar and were tolerated without 
complications.

The child was exclusively breastfed for up to four 
months. When switching to formula feeding and si-
multaneously introducing complementary foods in 
the form of milk porridge, the first signs of atopic der-
matitis (AD) appeared — papulo-vesicular rash with 
pronounced exudate and weeping in the cheek area. 
The symptoms of AD persist to this day in the form of 
persistent papular elements and traces of scratching 
on the skin of the inner thighs and flexural surfaces 
of the elbow joints.

The child periodically experiences acute allergic 
reactions, such as angioedema of the face and hands, 
upon contact with products containing traces of 
cow’s milk protein (CMP). For example, accidental 
contact with pancake batter or omelet scraps contain-
ing traces of milk has resulted in skin manifestations 
and swelling. The development of natural tolerance 
to CMP has not been observed.

Since the age of two, respiratory symptoms of 
AR were added to the skin manifestations: morning 
rhinorrhea alternating with nasal congestion, sneez-
ing, and sleep disturbances. Characteristic signs of 
“allergic salute” and maceration of the skin around 
the nasal passages were also noted. Subsequently, ep-
isodes of broncho-obstructive syndrome developed, 
especially in the fall and spring, associated with sen-
sitization to house dust mites. An examination at the 
age of five revealed an increase in eosinophils in the 
rhinocytogram to 28%. Skin prick tests revealed re-
actions to the ticks Dermatophagoides pteronyssinus 
(4.5/4.5 mm) and Dermatophagoides farinae (6/7 
mm). The level of specific IgE to Dermatophagoides 
pteronyssinus was 16.1 IU/ml.

	 Table 1.	 Results of patient examination using sIgE determination on the ALEX 2 multiplex panel (authors’ table)
	Таблица 1.	� Результаты обследования пациента с помощью определения sIgE на мультиплексной панели АLEX 

2 (таблица авторов)

MITE

American house dust mite Der f 2 NPC2-proteins 10,62 kUA/L

European house dust mite Der p 2 NPC2-proteins 11,22 kUA/L

Der p 10 Tropomyosin 10,62 kUA/L

Der p 23 Peritrophin-like protein 2,88 kUA/L

SEAFOOD

Black tiger shrimp
Pen m 1 Tropomyosin 10,50kUA/L

Pen m 2 Arginine kinase ≤0,10kUA/L

Pen m 3 Myosin light chain ≤0,10kUA/L

Pen m 4 Sarcoplasmic calcium-binding protein ≤0,10kUA/L

Reference values: <0.3 kUA/L — negative or indeterminate IgE level, 0.3–1 kUA/L — low IgE level, 1–5 kUA/L — moderate IgE level, 5–15 kUA/L — high IgE level, 
>15 kUA/L — very high IgE level.
Референтные значения: <0,3 kUA/L — отрицательный или неопределенный уровень IgE, 0,3–1 kUA/L — низкий уровень IgE, 1–5 kUA/L — умеренный уровень IgE, 
5–15 kUA/L — высокий уровень IgE, >15 kUA/L — очень высокий уровень IgE.
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Due to diagnosed allergic rhinitis associated with 
dust mite sensitization, the patient was prescribed sub-
lingual allergen-specific immunotherapy (SLIT) with 
house dust mite allergens in the form of rapidly dissolv-
ing tablets. The treatment was administered as part of a 
clinical trial aimed at assessing the effectiveness of SLIT 
in young children (Ryazan State Medical University, 
Ministry of Health of the Russian Federation). The 
therapy resulted in stable clinical remission of respira-
tory symptoms and broncho-obstructive syndrome. The 
patient is currently in his third year of treatment.

Most of the child’s anaphylactic episodes were as-
sociated with an allergy to CMP. For example, at age 
8, a severe episode was noted, consisting of angioede-
ma of the hands and a marked drop in blood pressure, 
accompanied by a generalized exacerbation of blood 
pressure (affecting approximately 40% of the skin sur-
face), triggered by contact of the hands with dough 
containing milk proteins. At the age of 9, a repeated 
episode of angioedema of the lips and face, numbness 
of the tongue, and short-term laryngospasm was re-
corded after consuming an unfamiliar candy, presum-
ably containing traces of CMP.

The patient’s most recent episode of anaphylaxis 
occurred in October 2024, when he was 12 years old. 
The reaction developed after eating boiled shrimp 
and manifested as angioedema of the right side of the 
face and tongue, bronchospasm, dizziness, and a brief 

loss of consciousness without a significant drop in 
blood pressure (the decrease did not exceed 30% of 
the age-appropriate norm).

In connection with a new episode of anaphylaxis, 
component allergy diagnostics was performed using 
the ALEX 2 multiplex test [8]. The analysis revealed 
polysensitization to respiratory and food allergens. Of 
particular note was sensitization to the major shrimp 
allergen, tropomyosin Pen m 1, which is homologous 
to the house dust mite allergen Der p 10, as well as 
sensitization to Der p 2 (NPC2 protein) and Der p 23 
(peritrophin-like protein) (Table 1).

In addition to sensitization to tropomyosins, the 
patient showed reactivity to CMP components: 
α-lactalbumin (Bos d 4), casein (Bos d 8), and bo-
vine serum albumin (Bos d 6) (Table 2). These aller-
gens caused early manifestations of AD and episodes 
of anaphylaxis, and also contributed to the mainte-
nance of inflammatory changes in AR, which reflects 
the formation of comorbid allergopathology and the 
consistent development of the atopic march. [9].

DISCUSSION OF RESULTS. In foreign litera-
ture, the term Dustmite-crustaceans-mollusks-syn-
drome (DMCMS) is used to describe allergic reac-
tions to crustaceans and mollusks caused by initial 
sensitization to house dust mites [10]. The main 
clinical manifestations of this syndrome are oro-

	 Table 2.	� Results of patient examination using sIgE determination on the ALEX2 multiplex panel: animal products 
(authors’ table)

	Таблица 2.	� Результаты обследования пациента с помощью определения sIgE на мультиплексной панели АLEX2: 
продукты животного происхождения (таблица авторов)

MILK

Bos d_milk
13,20 kUA/L

Bos d 4 α-lactalbumin 10,62 kUA/L

Bos d 5 β-casein 10,39 kUA/L

Bos d 8 Casein 11,81 kUA/L

Reference values: <0.3 kUA/L — negative or indeterminate IgE level, 0.3–1 kUA/L — low IgE level, 1–5 kUA/L — moderate IgE level, 5–15 kUA/L — high IgE level, 
>15 kUA/L — very high IgE level.
Референтные значения: <0,3 kUA/L — отрицательный или неопределенный уровень IgE, 0,3–1 kUA/L — низкий уровень IgE, 1–5 kUA/L — умеренный 
уровень IgE, 5–15 kUA/L — высокий уровень IgE, >15 kUA/L — очень высокий уровень IgE.
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pharyngeal symptoms (80%) and systemic reac-
tions (10%) [11, 12].

The prevalence of crustacean allergy is estimated at 
approximately 2.5% of the population and depends on 
the patient’s age, degree of seafood consumption, geo-
graphic region, and diagnostic method [13]. Cross-sen-
sitization between crustacean tropomyosins and Der p 
10 of house dust mite is a relatively rare clinical variant 
for the central geographic zone of Russia, in contrast 
to the population of East Asia, where the incidence of 
this cross-sensitization variant is higher and reaches 
13.9% [14, 16, 17, 18]. The tropomyosin protein fam-
ily is responsible for the homology, which, along with 
actin and myosin, plays an important role in muscle 
contractility, regulation of morphology and cell motil-
ity in vertebrates and invertebrates. Tropomyosin is 
a thermostable protein, to some extent this property 
explains its high allergenic activity, and the ability to 
undergo endolysosomal degradation with subsequent 
formation of peptides explains the difference between 
cellular and humoral reactions to some tropomyosins, 
therefore the significance of sensitization to tropomy-
osins varies from mild clinical effects to anaphylaxis, as 
we observed in our patient [15, 19].

Furthermore, tropomyosin has been reported to 
bind epithelially expressed Dectin-1, which inhibits 
IL-33 production by bronchial epithelial cells and 
subsequent recruitment of IL-13-producing innate 
lymphoid cells in mice, which in turn regulates sensi-
tization to house dust mites [18].

The molecular basis of the tropomyosin family was 
initially reviewed by a group of scientists led by Ayu-
so R. et al., who in their study identified five major 
IgE-binding sites on Pen m 1 responsible for cross-re-
active reactions among shrimp, lobsters, house dust 
mites and cockroaches [20]. The amino acid sequence 
of tropomyosins is highly conserved among crusta-
ceans, mollusks and other arthropods, the homology 
between shrimp tropomyosin (Pen m 1) and house 
dust mite tropomyosin (Der p 10) is estimated at 
81% [21]. This homology may explain the link be-
tween house dust mite allergy and crustacean allergy, 
in particular shrimp [21].

The clinical case we present is also of interest be-
cause the patient is receiving immunotherapy with 

house dust mite allergens, which has shown good 
efficacy in reducing respiratory symptoms. This 
may have led to the expectation of immunological 
tolerance to mite sensitization; however, homology 
among tropomyosins is associated with the minor 
molecule Der p 10, which likely explains the lack of 
the expected effect. On the other hand, there have 
been controversial reports in the literature suggest-
ing that immunotherapy to house dust mite aller-
gens can cause variable results: from shrimp aller-
gy in non-sensitized patients to shrimp tolerance 
in sensitized patients—or no effect on sensitization 
to them. Therefore, the question of the influence of 
sublingual allergen-specific immunotherapy with 
house dust mite extracts administered to this patient 
on the development of an anaphylactic reaction to 
crustaceans is debatable and may be associated with 
differences in the total dose of tropomyosin present 
in immunotherapy drugs, as well as with the route 
of administration of the drug.

Unfortunately, the patient was not tested for tro-
pomyosins before SLIT, and their initial levels are 
unknown.

CONCLUSION
This clinical case demonstrates the complexity 

of diagnosing and managing children with multiple 
sensitizations and a combination of true and cross-al-
lergic reactions. The development of anaphylaxis in a 
child with long-standing sensitization to house dust 
mites and CMP after consuming shrimp highlights 
the importance of component and molecular diagnos-
tics in modern allergology. 

The use of multiplex platforms allows us to iden-
tify not only the source but also the molecular nature 
of the allergen, determine the clinical significance of 
sensitization, and differentiate cross-reactions. This 
is especially important in pediatric practice, where 
early and accurate allergen identification allows for 
dietary adjustments, reduced risk of anaphylaxis, and 
optimized therapeutic strategies.

The obtained results confirm that early sensi-
tization to mite allergens may be a risk factor for 
the development of a cross-reaction to crustacean 
tropomyosins, including shrimp. This phenome-
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non illustrates an important pathogenetic mecha-
nism of the atopic march, in which sensitization to 
household allergens precedes the development of 
food allergies. 

Thus, integrating molecular diagnostic meth-
ods into the clinical practice of pediatric allergists 

allows us to clarify the structure of sensitization, 
identify individual risks, and improve the effec-
tiveness of personalized therapy. The use of such 
approaches not only improves patient safety but 
also improves the prognosis of allergic diseases in 
children.
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