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Cross-Reactivity due to
Tropomyosin: Case Report

Summary

Introduction. Tropomyosin is considered to be the major antigen of
shrimp and other shellfish, able to provoke IgE-mediated hypersensitiv-
ity reactions. This allergen is also known to be cross-reactive, as it is ho-
mologous between multiple species.

Case presentation. 27-year-old female had multiple anaphylaxis
due to different triggers each time (consumption of shrimps, peanuts
and pastry with white wine) and history of childhood asthma. Skin-prick
and prick-prick testing showed positive results for shrimp, but were neg-
ative for inhalant allergens and peanut. Further testing with ALEX
showed increased total serum IgE concentration, as well as sensitization
to 19 allergens: strong sensitization to house dust and food mites, fish
and seafood, moderate —to cockroaches and slight —to mold and yeast al-
lergen group. Also, strong sensitization to cross-reactive tropomyosin
was found. Treatment plan includes avoiding seafood, house dust mites
and cockroaches, usage of allergy diary MASK to track symptoms of rhi-
nitis.

Discussion. Tropomyosin is considered to be an invertebrate pan-
allergen, due to its highly conserved structure between multiple species.
It is known, that childhood asthma is a risk factor for sensitization to
HDMs and cockroaches, and children with this condition have high prev-
alence of environmental allergies, specifically to indoor allergens. Our
case report presents patient’s sensitization to four tropomyosin homo-
logues between multiple species — shrimp, house dust mites, fish para-
site Anisakis simplex and cockroach. It is possible that sensitization to
all 19 allergens is due to tropomyosin.

Keywords: tropomyosin, anaphylaxis, shrimps, allergens, allergen spe-
cific IgE.

INTRODUCTION

The crustacean shellfish is one of the
eight major food allergens, with a
prevalence of up to 10.3% in certain
areas of the world. Tropomyosin (TM)
is considered to be the major antigen
of shrimp and other shellfish, which is
able to provoke IgE-mediated hyper-
sensitivity reactions [1]. It is known,
that TM from cockroaches and house
dust mites (HDMs) is highly similar to
shellfish TM and cross-reactivity be-
tween them was displayed by previous
studies. However, it is not known
which of these allergens — shellfish or
HDMs and cockroaches, can sensitize

allergy patients upon primary expo-
sure [2]. Our case report presents a
clinical situation of sensitization to
TM homologues across food and respi-
ratory allergens and brings additional
insight to pathogenesis of simulta-
neous multiple allergies.

CASE PRESENTATION

Overall healthy 27-year-old Lithua-
nian female was admitted to allergist
consultation for recurrent anaphyl-
actic shock caused by consumption of
shrimps and peanuts, frequent sneez-
ing and stuffy nose. In early child-

LABORATORINE MEDICINA « 2019, t. 21, Nr. 4(84)



Cross-Reactivity due to Tropomyosin: Case Report

Table. Summary of positive allergy test (ALEX) laboratory findings

Allergens group

Sensitization class according to IgE values

House dust and food mites (kU/L)

6.48 (3 class)

Mold and yeast (kU/L) 0.56 (1 class)
Fish and seafood (kU/L) 9.11 (3 class)
Cockroaches (kU/L) 4.06 (2 class)
Cross-reactive allergens

Tropomyosin (3 class)
Total IgE (kU/L) 1920

Class of IgE concentrations: 1 class — sIgE concentration is 0.3—1 kU/Li — low quantity
found; 2 class — sIgE concentration is 1-5 kU /L. — average quantity found; 3 class — sIgEk
concentration is 5—15 kU /L — high quantity found.

hood, patient had numerous pneumo-
nia and was diagnosed with muco-
viscidosis few years later. Later this
diagnosis was revoked (for the last
10-years dyspnea is absent, bronchitis
only occurs after acute viral respira-
tory infections). In later childhood, pa-
tient was referred to an allergist con-
sultation, due to swelling induced by
fleas, mosquitos and other insects. At
that time, blood serum IgE test was
performed and its results showed total
serum IgE being increased sevenfold,
yet no additional tests followed this
finding. As an adult (26-year-old), pa-
tient had her first anaphylactic shock,
during which she felt acute stomach
cramps only a few minutes after con-
sumption of peanuts. One year later,
she had acute stomach cramps 30 min-
utes after consumption of eight
shrimps (regular for patient’s diet, but
in smaller quantity) accompanied by
face-neck urticarial rash and weak-
ness. First aid was performed (shots of
adrenalin, clemastin and 12 mg dexa-
methasone) and symptoms faded
away few hours later. Following
month, similar symptoms occurred af-
ter consuming pastry with a glass of
white wine. In addition, patient re-
ported nasal obstruction and
rhinorrhoea during pollen season.
Family history does not present occur-
rence of any allergies.

Allergy testing was performed two
months after anaphylaxis. Laboratory
testing showed that serum tryptase
and diamine oxidase results were nor-
mal. Furthermore, skin prick testing
with standard panel of inhalant aller-
gens and prick-prick testing with sus-
pected food was performed. Results
for inhalant allergens were negative
(evaluated as 0 (0 — negative, 4+ —
strongly positive)), for shrimps — posi-
tive (evaluated as 3+), for peanuts —
negative (evaluated as 0). Addition-
ally, allergy test ALEX was per-
formed, to determine values of total

IgE (IgE) and specific IgE (spIgE) for
282 allergens and components. Test’s
results showed sensitization to four
allergen groups and to one cross-reac-
tive allergen (Table). Total serum IgE
was increased by almost twenty
times.

Further investigation of sensitiza-
tion to specific allergens showed
19 positive sIgE — antigen reactions.
First positive (strong) reaction was to
mite allergens, which include house
dust mites and food mites: D. farinae
(Der f) — 3.54 kU,/L (2 class),
D. pteronyssinus (Der p) — 1.01 kU, /L
(2 class) and its allergen component
tropomyosin (Der p 10) — 3.76 kU, /L
(2 class), Acarus siro (Aca s) —
1.23 kU,/L (2 class) and Blomia
tropicalis (Blo t) — 6.48 kU /L (3 class).
Secondly, positive (slight) reaction
was to mold and yeast allergens,
which showed relatively low sensitiza-
tion to Aspergillus fumigatus un-
known allergen component (Asp f 4) —
0.56 kU /L (1 class). Thirdly, fish and
seafood allergens group showed
(strong) sensitization to Anisakis sim-
plex (parasitic Herring worm) allergen
component tropomyosin (Ani s 3) —
9.11 kU /L (3 class), crab (Chi spp.) —
2.06 kU /L (2 class), lobster (Hom g) —
2.88 kU,/L (2 class), squid (lol spp.) —
1.37 kUL (2 class), Mytilus edulis
Myt e) — 3.69 kU,/L (2 class), oysters
(Ost e) — 2.61 kU /L (2 class), Penaeus
monodon allergen component
tropomyosin (Pen m 1) — 4.22 kU,/L
(2 class), moluscs (Rud spp.) —
2.24 kU /L (2 class). Lastly, cockroach
allergen group showed (medium) sen-
sitization to Periplaneta Americana
allergen component tropomyosin
(Per a 7) — 4.06 kU /L (2 class).

Treatment plan for the patient in-
cludes diet without shrimp, other
shellfish, and seafood in general, envi-
ronmental control to avoid house dust
mites and cockroaches. Adrenalin
auto-injector and antihistamines were
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prescribed for anaphylaxis treatment.
Patient has been trained to fill out
“MASK-air” allergy diary App for al-
lergic rhinitis symptoms evaluation.
Specific immunotherapy treatment for
house dust mites will be discussed af-
ter allergic rhinitis and allergy symp-
toms evaluation by MASK after six
months’ period.

DISCUSSION

Tropomyosin is a 3841 kDa protein,
which is responsible for muscle con-
traction regulation. It is considered to
be an invertebrate pan-allergen, due
to its highly conserved structure be-
tween multiple species, whereas ver-
tebrate TM is non-allergenic [3, 4].
Protein homologues in shrimps,
prawns, lobsters and crabs have the
amino acid sequence identity of
91-100%, whereas HDMs TM have
78.5-81.7% and cockroach has 82.4%
sequence identity to shrimp’s TM.
Furthermore, shrimp TM (Pen m 1)
has eight IgE-binding epitopes and
multiple sequence alignment studies
of those epitopes shown that crab
(Por p 1) and lobster (Hom p 1) TM
have almost identical sequences at all
the eight Pen m 1 epitopes.
Contrastingly, HDMs (Der p 10 and
Blo t 10) TM had overall >80% epitope
sequence identity, with the exception
of the first epitope, for which sequence
identity is 58%. This concludes why
TM cross-reactivity is stronger within
shellfish allergens compared with
cross-reactivity interspecies, which
may have late onset clinical symptoms
or never occur at all [2].

It is known, that childhood asthma
is a risk factor for sensitization to
HDMs and cockroaches. Children with
this condition have a high prevalence
of environmental allergies, specifically
to indoor allergens. Interestingly, lev-
els of exposure to HDMs and cock-
roaches are proportional to possibility
of sensitization to these allergens,
thus reducing HDMs at children
house may be effective protective
measure against allergy development
[5].

Our case report presents patient’s
sensitization to four TM homologues
between multiple species — shrimp,
HDMs, fish parasite Anisakis simplex
and cockroach. It is important to note
that these four antigen — sIgE reac-
tions out of overall 19 positive, had the
highest values. According to labora-
tory testing, our patient is sensitized
to other allergens, which are known to
contain highly conservative TM pro-
tein, thus, confirming the possibility of
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TM being responsible for patient’s si-
multaneous multiple allergies. To ver-
ify this hypothesis additional testing
with allergen component TM should
be done for all allergens with
established sensitization.

It is important to emphasize, that
in our reported case, patient had re-
current respiratory complaints in
childhood, which could have caused
sensitization to HDMs and/or cock-
roach TM antigens. Increased total se-
rum IgE in early patient childhood
would support this hypothesis. Fur-
thermore, allergic reaction to shrimps
began only in adulthood, with shrimps
previously being a part of patient’s
regular diet in lower quantities with-
out any complaints. This sensitization
to shrimp TM may have developed as a
consequence of primary sensitization
to HDMs or cockroach TM, which
would explain anaphylactic shock
caused by previously regular shrimp
consumption, only in patient adult-
hood and not earlier. ¢

Santrauka

TROPOMIOZINO LEMIAMAS
KRYZMINIS REAKTYVUMAS:
KLINIKINIS ATVEJIS

Evelina Dilyté, Loreta Bagdonaite,
Violeta Kvedariené

Ivadas. Tropomiozinas yra vienas i$ pa-
grindiniy krevediu ir kitu véziagyviu an-
tigenu, galinc¢iu iSprovokuoti IgE sukelia-
mas padidéjusio jautrumo reakcijas. Sis
alergenas taip pat yra zinomas kaip kryz-
miskai reaktyvus, nes jis yra homologis-
kas kelioms rasims.

Klinikinis atvejis. Dvidesimt septy-
neriu mety moteris patyré sunkia anafi-
laksija dél skirtingu alergenu poveikio
(krevecéiu, zemés riesSutu, pyrago ir balto-
jo vyno). Be to, ji vaikystéje yra sirgusi
astma. Atliekant odos dario ir dario-da-
rio méginius, rezultatai buvo teigiami
krevetéms, o ikvepiamiesiems alerge-
nams ir Zemés rieSutams — neigiami. La-
boratoriniai tyrimai (ALEX, nanotechno-
logijos) parodé padidéjusia bendra IgE
koncentracija kraujo serume, taip pat isi-

nima namu dulkéms ir maisto erkéms,
zuvims ir jaru gérybéms, vidutini — tara-
konams ir silpng — pelésiu ir mieliy aler-
genu grupei. Taip pat nustatytas didelis
jautrumas kryzmiskai reaktyviam tropo-
miozinui. Rekomenduotas gydymo pla-
nas: vengti jaru gérybiu, namu dulkiy er-
kiu ir tarakonu, paskirtas simptominis
rinito gydymas.

Diskusija. Tropomiozinas yra didy-
sis stabilus ir karséiui atsparus véziagy-
viy alergenas. Voragyviai yra panaSus i
véziagyvius, todél galimos kryzminés re-
akcijos su namu dulkiy erkémis. Yra zi-
noma, kad astma vaikystéje yra isijautri-
nimo namu dulkiu erkéms ir tarakonams
rizikos veiksnys, o vaikai, sergantys Sia
liga, yra ypad isijautrine patalpu alerge-
nams. Siuo aprasomuoju atveju nustaty-
tas pacientés isijautrinimas keturiems
tropomiozino homologams tarp keliu ra-
§iy alergenu — kreveciu, namuy dulkiy er-
kiu, zuvyse parazituojanéiuy kirmeliu
Anisakis simplex ir tarakonu. Galbut ir
kitiems i$ nustatytu 19 alergenu isijaut-
rinima sukelia kryzmiSkai reaguojantis
tropomiozinas.

Reiks$miniai zodziai: tropomiozinas,
anafilaksija, krevetés, alergenai, alerge-

Gauta: 20191202 jautrinima 19 alergenu: stipru isijautri nui specifiniai IgE
Priimta spaudai 20191227 ’ ’ ’
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