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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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AuHOTAUMI

AKTYaJIbHOCTb. PacipocTpaHeHHOCTD aJIePriui Ha PaKooOpasHbIX olleHuBaeTcst npumepto B 0,5-2,5 % cpeau HacesieHus U 3a-
BUCUT OT BO3PACTa MAIUEHTA, CTENEHU MOTPEOJEHUS] MOPEIIPOLYKTOB B IUTAHUHU, TeOrPA(DUUECKUX PEFMOHOB, a TAKKE METOAA
JIMAarHOCTUKY. B GOJIBIIMHCTBE CIlyyaeB B KIMHUKE (DUKCUPYIOTCS TsKeJIble aHa(DUIAKTIYECKIE PEAKIIUN.

Marepuainsi 1 MeTobl. PaboTa ocHOBaHa Ha aHAIU3€e MEAUIIUHCKO JOKYMEHTAIlMK U IMYHON Kyparuu nainuenTa 12 et ¢ nosm-
ceHcuOUIIM3AIMEl 1 TIOBTOPHBIMU SIIU30/[aMK aHA(DUIAKCHUHL.

Pesyabrar. B cTathe onucan KIAMHHUYECKUI caydail MepekpecTHON CeHCHOMIM3anu MexIy PakooOpasHbIMU U KJIelaMu J10-
MaiiHell b y pebeHka ¢ KoMOpOuaHOil nosmanieprueit. Manbuuk 12 JIeT ¢ 0mszoueHHoiM aliepzoiozuieckum aHamMHe30M.
Crapt aTormM4ecKoro Mapiia ¢ TSPKEJIOr0 aToMYecKOro IepMaTuTa, CBI3aHHBII ¢ ceHeubuinsanueii K 6eJiKaM KOPOBbEro MOJIO-
Ka, C PENUAUBUPYIOMIUME aHrrnooTekaMu u aHaduiakcueil. C 2 jieT — nepcucTupyonmii ajlieprudeckKuii puHuT u GPOHX000-
CTPYKTHUBHBIII CUHIPOM IIPH CEHCUOMIN3ALUY K KJIelaM JoMaliHeil mbuin. [locieqauii annso anahuiakcuy BOSHUK B OTBET HA
ynorpebJieHne BapeHoil KpeBeTKu. PasBuTue KJIMHUYECKUX CUMIITOMOB B OTBET Ha yrnoTpebJieHne pakooOPasHbIX y MAIMEHTOB
¢ IEPBUYHON ceHcrOUIM3aIeil K Kiemam JoMantHeld MblIi OII0CPEA0BAHO TIEPEKPECTHON PEaKTUBHOCTBIO aJlJIePreHoB ceMeli-
CTBA TPOIIOMUO3UHOB.

3akmouenne. OleHKa ePEKPECTHON CEHCUONIN3AIUN UMEET PEIAOIee 3HaUeH e JIJIs1 IPABUIILHOTO MH(MOPMUPOBAHMSI TIAI[M-
eHTa BO u30eKaHue HOBBIX IIU30/I0B a/UIEPTHUYECKIX PeakIiil. IMEHHO 1103TOMY HaleHTaM ¢ KOMOPOUIHON ajlieprueii ciemayer
MIPOBOJIUTH KOMIIOHEHTHYIO aJJIEPTrOJIMarHOCTHKY.

KmoueBbie cioBa: IurieBasia aHa(I)I/IJIaKCI/IH, TIeperpecTHast CeHCI/I6I/I]II/IBaHI/IH, Kurenm ZIOMaIHHefI 1IbIJIN, paKOO6p3.3HI)Ie, KpPEBETKU, TPO-
ITOMUO3MNHDI, aTOTTMYECKUIT Maplil, €T

Kondaukr uarepecon
ABTODBI JIEKJIAPUPYIOT OTCYTCTBUE SIBHBIX M MOTEHIIUAIbHBIX KOH(DJIUKTOB MHTEPECOB, CBS3aHHbIX ¢ IyOIMKAIMEll HACTOSIIIEl CTaThbu

s nutuposanus: Cresxkkuna E.B., Yeborapesa /1.0. Tlepexpecthas ceHCUOMUIM3AINS K CEMEHCTBY TPONOMUO3UHOB: KJIMHUYECKHIT
cayyaii anadpuirakcuu y peberka. Annepzonoeus u ummynonozus ¢ neduampuu. 2025; 23 (4): 64—73. https://doi.org/10.53529/2500-
1175-2025-4-64-73

INTRODUCTION This condition is a progressive immunopathological
The definition of food allergy (FA) is based on  process caused by hypersensitivity to food antigens,
a pathological reaction of the body that occurs in  in response to which effector cells degranulate and
response to the consumption of food products and  release mediators, particularly histamine, initiating
is mediated by immune mechanisms. According a sequential inflammatory cascade [1].
to current understanding, the pathogenesis of FA is characterized by a wide range of clinical
FA is diverse and may be associated with IgE-  phenotypes, including immediate-type reactions
mediated reactions, cellular immune responses, (allergic urticaria, angioedema) and chronic
or a combination of both, forming a mixed type of  diseases such as atopic dermatitis and respiratory
immune response. manifestations of PA (allergic rhinitis, bronchial
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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
Puc. 1.

MNepekpecTHas peakTUBHOCTb MEXAY TPOMOMUO3MHAMU U3 HECKOJIBKUX UCTOYHMKOB. JIMHMM OTpaxaloT JOKY-

MEHTUPOBaHHYI0 IgE-KpOCCPEeakTUBHOCTb, MYHKTUPHbIE IMHUN — NOTEeHUManbHylo IgE-KpoCcCc-peakTUBHOCTb,
OCHOBaHHYI0 Ha BbICOKO MAEHTUYHOCTM NocnenoBaTenbHocTen. AgantuposaHo u3 Molecular Allergology
Pocket Guide, Published by the European Academy of Allergy and Clinical Inmunology, 2024

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
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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.
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Table 1. Results of patient examination using sIgE determination on the ALEX 2 multiplex panel (authors’ table)
Tabnuua 1. Pe3ynbTatbl 06CnenoBaHMA NaumMeHTa ¢ NOMOoLLbIO onpeneneHns slgE Ha mynbTunnekcHom naHenu ALEX

2 (Tabnuua aBTOPOB)

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
Derp 10 Tropomyosin 10,62 kUA/L
Der p 23 Peritrophin-like protein 2,88 KUA/L

SEAFOOD

Black tiger shrimp
Penm 1 Tropomyosin 10,50kUA/L
Penm 2 Arginine kinase <0,10kUA/L
Penm 3 Myosin light chain <0, 10kUA/L
Penm4 Sarcoplasmic calcium-binding protein <0,10kUA/L

RerFerReNCE 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.

PedEPEHTHBIE 3HAYEHMS: <0,3 KUA/L — OTPULATENBHBIN MW HEONPEAENEHHLIN YPOBEHL IGE, 0,3—1 KUA/L — Huakuin yroBEHb IGE, 1-5 KUA/L — YMEPEHHBI YPOBEHG IGE,

5-15 KUA/L — Bbicokui yPoBeHb IGE, >15 KUA/L — O4EHb BbICOKWI1 YPOBEHD IGE.

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.
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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 TU /ml.
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Table 2. Results of patient examination using sIgE determination on the ALEX2 multiplex panel: animal products
(authors’ table)
Tabnuua 2. Pe3ynbTatbl 00C/en0BaHMSA NauMeHTa ¢ NOMOLLbIO onpeneneHus slgE Ha mynbTunaekcHonm naHenu ALEX2:
NPOAYKTbI XKMBOTHOIO NPOMCX0XaeHUs (Tabnvua aBTopoB)

MILK
Bos d_milk
13,20 kUA/L
Bosd 4 «-lactalbumin 10,62 kUA/L
Bosd b5 g-casein 10,39 KUA/L
Bosd 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.

PedepeHTHble 3HadveHus: <0,3 kUA/L — oTpuuaTtenbHblli Uy HeonpeaeneHHblin yposeHs IgE, 0,3—1 KUA/L — Hu3kuii yposeHb IgE, 1-5 KUA/L — ymepeHHblii
ypoBeHb IgE, 5-15 kUA/L — Bbicokuin ypoBeHsb IgE, >15 kUA/L — o4eHb BbicOKMi ypoBeHb IgE.

Due to diagnosed allergic rhinitis associated with  loss of consciousness without a significant drop in
dust mite sensitization, the patient was prescribed sub- ~ blood pressure (the decrease did not exceed 30% of
lingual allergen-specific immunotherapy (SLIT) with  the age-appropriate norm).
house dust mite allergens in the form of rapidly dissolv- In connection with a new episode of anaphylaxis,
ing tablets. The treatment was administered as part ofa ~ component allergy diagnostics was performed using
clinical trial aimed at assessing the effectiveness of SLIT ~ the ALEX 2 multiplex test [8]. The analysis revealed
in young children (Ryazan State Medical University,  polysensitization to respiratory and food allergens. Of
Ministry of Health of the Russian Federation). The  particular note was sensitization to the major shrimp
therapy resulted in stable clinical remission of respira-  allergen, tropomyosin Pen m 1, which is homologous
tory symptoms and broncho-obstructive syndrome. The ~ to the house dust mite allergen Der p 10, as well as

patient is currently in his third year of treatment. sensitization to Der p 2 (NPC2 protein) and Der p 23
Most of the child’s anaphylactic episodes were as-  (peritrophin-like protein) (Table 1).
sociated with an allergy to CMP. For example, at age In addition to sensitization to tropomyosins, the

8, a severe episode was noted, consisting of angioede-  patient showed reactivity to CMP components:
ma of the hands and a marked drop in blood pressure,  «-lactalbumin (Bos d 4), casein (Bos d 8), and bo-
accompanied by a generalized exacerbation of blood  vine serum albumin (Bos d 6) (Table 2). These aller-
pressure (affecting approximately 40% of the skin sur-  gens caused early manifestations of AD and episodes
face), triggered by contact of the hands with dough  of anaphylaxis, and also contributed to the mainte-
containing milk proteins. At the age of 9, a repeated  nance of inflammatory changes in AR, which reflects
episode of angioedema of the lips and face, numbness  the formation of comorbid allergopathology and the
of the tongue, and short-term laryngospasm was re-  consistent development of the atopic march. [9].
corded after consuming an unfamiliar candy, presum-
ably containing traces of CMP. DISCUSSION OF RESULTS. In foreign litera-
The patient’s most recent episode of anaphylaxis  ture, the term Dustmite-crustaceans-mollusks-syn-
occurred in October 2024, when he was 12 years old. ~ drome (DMCMYS) is used to describe allergic reac-
The reaction developed after eating boiled shrimp  tions to crustaceans and mollusks caused by initial
and manifested as angioedema of the right side of the ~ sensitization to house dust mites [10]. The main
face and tongue, bronchospasm, dizziness, and a brief  clinical manifestations of this syndrome are oro-
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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
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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.

REFERENCES

1.

10.

11.

12.

13.

14.
15.

Buono E.V,, Gianni G., Scavone S., Esposito S., Caffarelli C. Omalizumab and Oral Immunotherapy in IgE-Mediated Food
Allergy in Children: A Systematic Review and a Meta-Analysis. Pharmaceuticals (Basel). 2025 Mar 20; 18 (3): 437. doi: 10.3390/
ph18030437. PMID: 40143213; PMCID: PMC11946088. DOLI: https://doi.org/10.3390/ph18030437.

Lepeshkova T.S. Pathogenesis and clinical symptoms of acute manifestations of food allergy in children. Allergology and Immu-
nology in Pediatrics. 2024; (4): 4—13. (In Russ.) https://doi.org/10.53529/2500-1175-2024-4-4-13.

Muraro A., Werfel T., Hoffmann-Sommergruber K., Roberts G., Beyer K., Bindslev-Jensen C., Cardona V., Dubois A., du Toit G.,
Eigenmann P, Fernandez Rivas M., Halken S., Hickstein L., Host A., Knol E., Lack G., Marchisotto M.]., Niggemann B., Nwaru
B.I., Papadopoulos N.G., Poulsen L.K., Santos A.F, Skypala I., Schoepfer A., Van Ree R., Venter C., Worm M., Vlieg-Boerstra
B., Panesar S., de Silva D., Soares-Weiser K., Sheikh A., Ballmer-Weber B.K., Nilsson C., de Jong N.W., Akdis C.A.; EAACI Food
Allergy and Anaphylaxis Guidelines Group. EAACI food allergy and anaphylaxis guidelines: diagnosis and management of food
allergy. Allergy. 2014 Aug; 69 (8): 1008—1025. https://doi.org/10.1111/all.12429. Epub 2014 Jun 9. PMID: 24909706.
Umasunthar T., Leonardi-Bee J., Turner PJ., Hodes M., Gore C., Warner J.O., Boyle R.]. Incidence of food anaphylaxis in peo-
ple with food allergy: a systematic review and meta-analysis. Clin Exp Allergy. 2015 Nov; 45 (11): 1621-1636. https://doi.
org/10.1111/cea.12477. PMID: 25495886.

Mokronosova M.A., Filimonova O.1., Zheltikova T.M. New technologies in molecular allergodiagnostics. Klinicheskaya Lab-
oratornaya Diagnostika (Russian Clinical Laboratory Diagnostics). 2021; 66 (8): 480—484. (In Russ.) DOI: http://dx.doi.
org/10.51620,/0869-2084-2021-66-8-480-484.

Ayuso R., Lehrer S.B., Reese G. Identification of continuous, allergenic regions of the major shrimp allergen Pen a 1 (tropomyosin).
Int Arch Allergy Immunol. 2002 Jan; 127 (1): 27—37. https://doi.org/10.1159,/000048166. PMID: 11893851.

Macro Array Diagnostics, ALEX2 ® — «Allergy Explorer. THE SMART WAY TO EXPLORE ALLERGY». https://alexallergy.
com.au/wp-content/uploads/2020/01/alex2_info brochure en.pdf.

Lepeshkova T.S., Andronova E.V. Can component resolved diagnosis help establish “atopic march” trajectory? Russian Medical
Inquiry. 2024; 8 (3): 163—170. (In Russ.) https://doi.org/10.32364,/2587-6821-2024-8-3-7.

Kiitting B., Brehler R. Das Milben-Krustazeen-Mollusken-Syndrom. Eine seltenere Variante einer Nahrungsmittelallergie bei primérer
Sensibilisierung auf ein Aeroallergen [ House dust mite-crustaceans-molluscs syndrome. A rare variant of food allergy in primary sensiti-
zation to inhaled allergens]. Hautarzt. 2001 Aug; 52 (8): 708—711. German. https://doi.org/10.1007 /s001050170086 . PMID: 11544942.
Hernandez-Moreno K.E., Mufioz M., Calvo V., Diez-Zuluaga L.S., Sanchez J. Relacion entre la sensibilizacion a camar6n y caros.
Exploracion de la reactividad cruzada por tropomiosina [Relationship between the sensitization to shrimp and mites. Exploration
of cross-reactivity due tropomyosin]. Rev Alerg Mex. 2019 Apr-Jun; 66 (2): 205-216. Spanish. doi: 10.29262/ram.v66i2.402.
https://doi.org/10.29262 /ram.v66i2.402. PMID: 31200419.

Diez S., Puerta L., Martinez D., Mufioz M., Hernandez K., Sanchez J. Clinical Relevance of Shrimp Sensitization in Patients
with Allergic Rhinitis: Anti-Der p 10 IgE as Predictor. Int Arch Allergy Immunol. 2021; 182 (10): 971-979. https://doi.
org/10.1159/000516005. Epub 2021 Jun 4. PMID: 34091446.

Tuano KTS, Davis CM. Oral allergy syndrome in shrimp and house dust mite allergies. ] Allergy Clin Immunol Pract. 2018 Nov-
Dec; 6 (6): 2163—2164. https://doi.org/10.1016/j.jaip.2018.04.035. Epub 2018 May 8. PMID: 29751156.

Ukleja-Sokotowska N., Gawroniska-Ukleja E., Lis K., Zbikowska-Gotz M., Adamczak R., Sokotowski L., Bartuzi Z. Shrimp sensi-
tization in house dust mite allergic patients. Int ] Immunopathol Pharmacol. 2020 Jan-Dec; 34: 2058738420907188. https://doi.
org/10.1177/2058738420907188. PMID: 32138565; PMCID: PMC7065430.

Molecular Allergology Pocket Guide. https://hub.eaaci.org/education_books/molecular-allergology-2-0-pocket-guide-2024/.
Zeng G., Luo W,, Wu Z., Li L., Zheng P., Huang H., WeiN., Luo J., Sun B,, Liu Y. A cross-sectional observational study on allergen-
specific IgE positivity in a southeast coastal versus a southwest inland region of China. Sci Rep. 2017 Aug 30; 7 (1): 9593. https://
doi.org/10.1038/s41598-017-10109-3. PMID: 28855606, PMCID: PMC5577243.

70




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, volume 23 (4) — December 2025

16.

17.

18.

19.

20.

21.

KnuHunyeckne cnyqan / Medical cases

Hao G., Lai X., Song Z., Wang Z., Kong X.A., Zhong H., Hui S.F,, Zheng Y. Self-reported questionnaire survey on the
prevalence and symptoms of adverse food reactions in patients with chronic inhalant diseases in Tangshan city, China.
Allergy Asthma Clin Immunol. 2018 Feb 2; 14: 3. https://doi.org/10.1186 /s13223-017-0228-3. PMID: 29434644; PMCID:
PMC5796569.

Kamath S.D., Scheiblhofer S., Johnson C.M., Machado Y., McLean T., Taki A.C., Ramsland P.A,, Iyer S., Joubert 1., Hofer H.,
Wallner M., Thalhamer J., Rolland J., O’'Hehir R., Briza P, Ferreira F., Weiss R., Lopata A.L. Effect of structural stability on
endolysosomal degradation and T-cell reactivity of major shrimp allergen tropomyosin. Allergy. 2020 Nov; 75 (11): 2909-2919.
https://doi.org/10.1111 /all.14410. Epub 2020 Jun 18. PMID: 32436591; PMCID: PMC7687109.

Hoffmann-Sommergruber K., de las Vecillas L., Dramburg S., Hilger C., Santos A. «Molecular Allergology User’s Guide 2.0»,
2022, pages 497—-506. https://hub.eaaci.org/resources documents/molecular-allergology-users-guide-2-0/.

Blazowski L., Majak P., Kurzawa R., Kuna P, Jerzynska J. A severity grading system of food-induced acute allergic reactions
to avoid the delay of epinephrine administration. Ann Allergy Asthma Immunol. 2021 Oct; 127 (4): 462—470.e2. https://doi.
org/10.1016/j.anai.2021.04.015. Epub 2021 Apr 23. PMID: 33895419.

Ayuso R., Reese G., Leong-Kee S., Plante M., Lehrer S.B. Molecular basis of arthropod cross-reactivity: IgE-binding cross-reactive
epitopes of shrimp, house dust mite and cockroach tropomyosins. Int Arch Allergy Immunol. 2002 Sep; 129 (1): 38—48. https://
doi.org/10.1159,/000065172. PMID: 12372997.

Lamara Mahammed L., Belaid B., Berkani L.M., Merah F,, Rahali S.Y., Ait Kaci A., Berkane 1., Sayah W., Allam I., Djidjik R.
Shrimp sensitization in house dust mite algerian allergic patients: A single center experience. World Allergy Organ J. 2022 Apr 5;
15 (4): 100642. https://doi.org/10.1016/j.waojou.2022.100642. PMID: 35432714; PMCID: PMC8988002.

JINTEPATYPA

1.

Buono E.V, Gianni G., Scavone S., Esposito S., Caffarelli C. Omalizumab and Oral Immunotherapy in IgE-Mediated Food
Allergy in Children: A Systematic Review and a Meta-Analysis. Pharmaceuticals (Basel). 2025 Mar 20; 18 (3): 437. doi: 10.3390/
ph18030437. PMID: 40143213; PMCID: PMC11946088. https://doi.org/10.3390,/ph18030437.

Jlenmemxosa T.C. [latorenes n kimHUYECKe CUMITOMBI OCTPBIX MPOSIBJIEHN MUTIEBON aJlJIePTUH Y /eTell. AJIJIeproaoTus
u ummyHosorust B neguarpun. 2024; (4): 4-13. https://doi.org/10.53529/2500-1175-2024-4-4-13.

Muraro A., Werfel T., Hoffmann-Sommergruber K., Roberts G., Beyer K., Bindslev-Jensen C., Cardona V., Dubois A., du Toit
G., Eigenmann P.,, Fernandez Rivas M., Halken S., Hickstein L., Host A., Knol E., Lack G., Marchisotto M.J., Niggemann
B., Nwaru B.I., Papadopoulos N.G., Poulsen L.K., Santos A.F, Skypala 1., Schoepfer A., Van Ree R., Venter C., Worm M.,
Vlieg-Boerstra B., Panesar S., de Silva D., Soares-Weiser K., Sheikh A., Ballmer-Weber B.K., Nilsson C., de Jong N.W., Akdis
C.A.; EAACI Food Allergy and Anaphylaxis Guidelines Group. EAACI food allergy and anaphylaxis guidelines: diagnosis
and management of food allergy. Allergy. 2014 Aug; 69 (8): 1008—1025. https://doi.org/10.1111/all.12429. Epub 2014 Jun
9. PMID: 24909706.

Umasunthar T., Leonardi-Bee J., Turner P.J., Hodes M., Gore C., Warner J.O., Boyle R.J. Incidence of food anaphylaxis in peo-
ple with food allergy: a systematic review and meta-analysis. Clin Exp Allergy. 2015 Nov; 45 (11): 1621-1636. https://doi.
org/10.1111/cea.12477. PMID: 25495886.

Moxkponocosa M.A., ®umnmonosa O.1., Kenrukoa T.M. HoBble TeXHOJIOTUN B KOMIIOHEHTHOH ajiieprojuarsocTuke. K-
Huyeckas gabopaTopHas anarsoctuka. Knunnyeckas maboparopras nuarnoctuka. 2021; 66 (8): 480—-484. DOI: http://dx.doi.
org/10.51620,/0869-2084-2021-66-8-480-484.

Ayuso R., Lehrer S.B., Reese G. Identification of continuous, allergenic regions of the major shrimp allergen Pen a 1 (tropomyosin).
Int Arch Allergy Immunol. 2002 Jan; 127 (1): 27-37. https://doi.org/10.1159,/000048166. PMID: 11893851.

Macro Array Diagnostics, ALEX2 ® — «Allergy Explorer. THE SMART WAY TO EXPLORE ALLERGY>». https://alexallergy.
com.au/wp-content/uploads/2020,/01 /alex2_info_brochure_en.pdf.

Jlenemkosa T.C., Auaponosa E.B. MoxkeT i1 KOMIOHEHTHAsl aJJIEPrOIUaTHOCTUKA [TOMOYb B YCTAHOBJICHUM TPaECK-
Topuu GoOpMUpPOBaHUsT <arolmueckoro mapiia»? PMJK. Meaununckoe obospenne. 2024; 8 (3): 163—170. https://doi.
org/10.32364,/2587-6821-2024-8-3-7 /.

Kitting B., Brehler R. Das Milben-Krustazeen-Mollusken-Syndrom. Eine seltenere Variante einer Nahrungsmittelallergie
bei priméarer Sensibilisierung auf ein Aeroallergen [House dust mite-crustaceans-molluscs syndrome. A rare variant of food al-
lergy in primary sensitization to inhaled allergens]. Hautarzt. 2001 Aug; 52 (8): 708—711. German. https://doi.org/10.1007 /
s001050170086 . PMID: 11544942.

/1




AJITEPTONOTNA U MIMMYHONOTMNA B NEAMATPINN, Tom 23 (4) — nekabpb 2025

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

KnuHunyeckne cnyqan / Medical cases

Hernandez-Moreno K.E., Mufioz M., Calvo V., Diez-Zuluaga L.S., Sanchez J. Relacién entre la sensibilizacion a camar6n y caros.
Exploracion de la reactividad cruzada por tropomiosina [ Relationship between the sensitization to shrimp and mites. Exploration
of cross-reactivity due tropomyosin]. Rev Alerg Mex. 2019 Apr-Jun; 66 (2): 205-216. Spanish. doi: 10.29262/ram.v66i2.402.
https://doi.org/10.29262 /ram.v66i2.402 PMID: 312004 19.

Diez S., Puerta L., Martinez D., Munoz M., Hernandez K., Sanchez J. Clinical Relevance of Shrimp Sensitization in Patients
with Allergic Rhinitis: Anti-Der p 10 IgE as Predictor. Int Arch Allergy Immunol. 2021; 182 (10): 971-979. https://doi.
org/10.1159/000516005. Epub 2021 Jun 4. PMID: 34091446.

Tuano K.T.S., Davis C.M. Oral allergy syndrome in shrimp and house dust mite allergies. J Allergy Clin Immunol Pract. 2018 Nov-
Dec; 6 (6): 2163—2164. https://doi.org/10.1016 /j.jaip.2018.04.035. Epub 2018 May 8. PMID: 29751156.

Ukleja-Sokotowska N., Gawroriska-Ukleja E., Lis K., Zbikowska-Gotz M., Adamczak R., Sokotowski L., Bartuzi Z. Shrimp
sensitization in house dust mite allergic patients. Int J Immunopathol Pharmacol. 2020 Jan-Dec; 34: 2058738420907 188. https://
doi.org/10.1177/2058738420907188. PMID: 32138565; PMCID: PMC7065430.

Molecular Allergology Pocket Guide. https://hub.eaaci.org/education_books/molecular-allergology-2-0-pocket-
guide-2024/.

Zeng G., Luo W,, Wu Z., Li L., Zheng P, Huang H., WeiN., Luo J., Sun B., Liu Y. A cross-sectional observational study on allergen-
specific IgE positivity in a southeast coastal versus a southwest inland region of China. Sci Rep. 2017 Aug 30; 7 (1): 9593. https://
doi.org/10.1038/s41598-017-10109-3. PMID: 28855606; PMCID: PMC5577243.

Hao G., Lai X., Song Z., Wang Z., Kong X.A., Zhong H., Hui S.F,, Zheng Y. Self-reported questionnaire survey on the
prevalence and symptoms of adverse food reactions in patients with chronic inhalant diseases in Tangshan city, China.
Allergy Asthma Clin Immunol. 2018 Feb 2; 14: 3. https://doi.org/10.1186/s13223-017-0228-3. PMID: 29434644; PMCID:
PMC5796569.

Kamath S.D., Scheiblhofer S., Johnson C.M., Machado Y., McLean T, Taki A.C., Ramsland P.A., Iyer S., Joubert I., Hofer H.,
Wallner M., Thalhamer J., Rolland J., O’'Hehir R., Briza P, Ferreira F, Weiss R., Lopata A.L. Effect of structural stability on
endolysosomal degradation and T-cell reactivity of major shrimp allergen tropomyosin. Allergy. 2020 Nov; 75 (11): 2909-2919.
https://doi.org/10.1111 /all.14410. Epub 2020 Jun 18. PMID: 32436591; PMCID: PMC7687109.

Hoffmann-Sommergruber K., de las Vecillas L., Dramburg S., Hilger C., Santos A. «Molecular Allergology User’s Guide 2.0»,
2022, pages 497—-506. https://hub.eaaci.org/resources documents/molecular-allergology-users-guide-2-0/.

Blazowski L., Majak P, Kurzawa R., Kuna P,, Jerzynska J. A severity grading system of food-induced acute allergic reactions
to avoid the delay of epinephrine administration. Ann Allergy Asthma Immunol. 2021 Oct; 127 (4): 462—470.e2. https://doi.
org/10.1016/j.anai.2021.04.015. Epub 2021 Apr 23. PMID: 33895419.

Ayuso R., Reese G., Leong-Kee S., Plante M., Lehrer S.B. Molecular basis of arthropod cross-reactivity: IgE-binding cross-reactive
epitopes of shrimp, house dust mite and cockroach tropomyosins. Int Arch Allergy Immunol. 2002 Sep; 129 (1): 38—48. https://
doi.org/10.1159,/000065172. PMID: 12372997.

Lamara Mahammed L., Belaid B., Berkani L.M., Merah F.,, Rahali S.Y., Ait Kaci A., Berkane 1., Sayah W., Allam I., Djidjik R.
Shrimp sensitization in house dust mite algerian allergic patients: A single center experience. World Allergy Organ J. 2022 Apr 5;
15 (4): 100642. https://doi.org/10.1016/j.waojou.2022.100642. PMID: 35432714; PMCID: PMC8988002.

FUNDING SOURCES

This study was not sponsored.

NCTOYHUKU ONHAHCUPOBAHUA

I/ICCJIGZ[OBaHI/Ie IIPOBO/INJIOCH 6e3 y4dacTusa CIIOHCOPOB.

THE AUTHORS CONTRIBUTION TO THE WORK

Elena V. Stezhkina — concept development, formulation of key goals and objectives, patient care and

treatment, diagnostic monitoring of the patient, evaluation and editing.

Darya O. Chebotareva — concept development, patient care, preparation and writing of the article,

evaluation and editing.

72




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, volume 23 (4) — December 2025

KnuHunyeckne cnyqan / Medical cases

BKJIA/I ABTOPOB B PAGOTY

Cresxkuna E. B. — paspaboTka KoHienmu, hopMyJINpOBKa KJIIOUEBBIX e/l 1 3a/1a4, Kypallysl 1 JIeYeHIe
ManuenTa, IMArHOCTUIECKUI MOHUTOPUHT TTAllMeHTa, OTleHKa U PeJIaKTUPOBAHUE.

Yeoorapesa /I. O. — pazpaGoTKa KOHIIEIIMH, Kypallys MallieHTa, MOAr0TOBKA U HalllCaHKe TEKCTa CTaThH,
OTIeHKA U PelaKTUPOBAHMUE.

CONSENT FOR PUBLICATION

Written voluntary informed consent has been obtained from the patient’s parents to publish the description
of the clinical case, as well as to use its clinical and medical data (examination results, observation and therapy)
exclusively for scientific purposes.

NHOOPMUNPOBAHHOE COIVTACUE HA ITYBJIMKAIINIO

Ot poauTesieii maryeHTa MoJIy4eHo MICbMeHHOe T06POBOJIbHOE MH(MOPMUPOBAHHOE COTJIACHE Ha IyOInKa-
IIATO OTTMCAHNS KJIMHUYECKOTO CIydas, a TAKyKe Ha UCTI0JIB30BAHME €70 KIMHUYECKNX U MeIUTTMHCKUX JTaHHBIX
(pe3ysibraToB 06CIIe0BaHNUS, HAOMIOACHUS ¥ TEPAITUH ) UCKITIOYNTEIBHO B HAYYHBIX TIEJISIX.

73




