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WYKAZ ZASTOSOWANYCH SKROTOW

A-IgE- alergia Ig-zalezna

AIT- Allergen Immunotherapy — immunoterapia alergenowa

anty-DPG IgG- przeciwciala przeciw deaminowanym peptydom gliadyny

CD- celiakia

EMA-IgA- przeciwciata przeciwendomyzialne w klasie A

ESPGHAN- ang. European Society for Paediatric Gastroenterology Hepatology and Nutrition
IgA- immunoglobulina A

IgE- immunoglobulina E

IgG- immunoglobulina G

IgM- immunoglobulina M

IL- 4- interleukina 4

IL -5- interleukina 5

IL-13- interleukina 13

PAMD@- (od ang. stéw precision allergy molecular diagnostic applications) - zastosowanie
precyzyjnej diagnostyki molekularnej alergii

PTS- punktowe testy skorne

sIgE- swoiste IgE

Th1- limfocyty- T pomocnicze typu 1

Th2- limfocyty- T pomocnicze typu 2

tIgE- catkowite IgE

Treg- limfocyty T regulatorowe

tTG IgA- przeciwciala przeciw transglutaminazie tkankowej w klasie A

Skroty molekul alergenowych

bloker anty-CCD- (ang. cross-reactive carbohydrate determinants) - determinanty
weglowodanowe

Lol p 1 — (Lolium pratense) — molekuta zycicy

nJugr 1, nJugr 2, nJug r 4, nJug r 6- (Juglans regia) — molekuty orzecha wtoskiego

n- molekuta naturalna

nAra h 1, rAra h 2, nAra h 3, rAra h 6, nAra h 8, rAra h 9, rAra h 15- (4rachis hypogaea) —
molekuty orzecha arachidowego

nBos d 4, nBos d 5, nBos d 8- (Bos domesticus)- molekuty mleka krowiego

nBos d 6- (Bos domesticus)- molekuly migsa krowiego



nGal d 1, nGal d 2, nGal d 3, nGal d 4- (Gallus domesticus) — molekuty jaja kurzego

nGly m 6, rGly m 4- (Glycine max)- molekuty soi

nPen m 1, rPen m 2, rPen m 3, rPen m 4- (Penaeus monodon)- molekuly krewetki potnocnej
nTria A TI,rTria 14, 1Tri a 19- (Triticum aestivum)- molekuly pszenicy zwyczajnej

Ole e 1- (Olea europaea)- molekuly oliwki euopejskiej

Phl p 1- (Phleum pratense)- molekuly tymotki takowej

PR-10- (ang. pathogenesis releted proteins) - biatka zwigzane z patogeneza, np. rCor a 1.0401
(Corylus avellana- orzech laskowy) , tMal d 1 (Malus domestica- jablko), rAra h 8 (Arachis
hypogaea- orzech ziemny)

r- molekuta rekombinowana

rAna o 3- (Anacardium occidetale)- molekuta orzecha nerkowca

rAni s 1 — (Anisakis simplex)- molekuta nicienia

rApi g 1- (Apium graveolens)- molekula selera

rChe a 1- (Chenopodium album)- molekuta komosy biatej

rCor a 1.0401, nCor a 9, nCor a 14- (Corylus avellana)- molekuty orzecha laskowego

rCra ¢ 6- (Crangon crangon) - molekula garneli pospolitej

rDau ¢ 1- (Daucus carota) - molekuta marchwi

rMal d 1, nMal d 2- (Malus domestica) - molekuty jabtka

rSco s 1 — (Scomber scombrus) - molekuta makreli atlantyckiej
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STRESZCZENIE W JEZYKU POLSKIM

ANALIZA WYSTEPOWANIA SWOISTYCH PRZECIWCIAL IgE OCENIANYCH
TECHNIKA PRECYZYJNEJ DIAGNOSTYKI MOLEKULARNEJ U DZIECI Z
PODEJRZENIEM ALERGII ORAZ U DZIECI Z ROZPOZNANA CELIAKIA

Alergia zalezna od immunoglobulin E (A-IgE) zwigzana jest z produkcjg przeciwciat w
klasie IgE wobec uczulajacych substancji. W diagnostyce serologicznej A-IgE od wielu lat
stosuje si¢ badania swoistych IgE (sIgE) wobec ekstraktow alergenowych. Nowatorskim
podejsciem w diagnostyce A-IgE, ktore zostalo wykorzystane w pracy doktorskiej, jest ocena
wystepowania sIgE wobec molekut alergenowych w oparciu o diagnostyke molekularng (test
ALEX®). Do tej pory nie przeprowadzono kompleksowej analizy profilu uczulenia sIgE wobec
molekul alergenowych u dzieci w Polsce, dlatego ten obszar badan stat si¢ gldéwnym tematem
pracy doktorskiej. Dodatkowo oceniono profil uczulenia sIgE w grupie dzieci z celiakia (CD)
— chorobg o podtozu autoimmunizacyjnym, tj. chorobg o przeciwstawnym do A-IgE
patomechanizmie.

Cel: Glownym celem pracy doktorskiej byta ocena profilu uczulenia na podstawie
wystepowania sIgE wobec alergenéw pokarmowych u polskich dzieci z podejrzeniem alergii
w zaleznosci od wieku oraz w grupie dzieci z nowo rozpoznang CD. Metody

Metody: Ocena wystepowania sIgE byta przeprowadzona za pomocg multipleksowego
testu III generacji ALEX®, ktory umozliwia ocene tych przeciwcial wobec niemal 300
alergenow, w tym wobec ekstraktow i molekut alergenowych pochodzacych z réznych Zrodet
alergenowych (wziewnych 1 pokarmowych).

Wyniki: W pierwszej czesci rozprawy doktorskiej dokonano przegladu literatury w
zakresie zmian w profilu uczulenia zwigzanych z wiekiem dziecka w procesie marszu
alergicznego (Knyziak-Medrzycka i wsp., Nutrients 2023) oraz w zakresie zagadnienia
wspotwystepowania CD 1 uczulenia lub A-IgE (Majsiak i wsp. Nutrients 2023). W drugiej
czesci rozprawy przeprowadzono analizy opublikowane w 2 artykutach oryginalnych (Knyziak-
Medrzycka i wsp. Int. J. Mol. Sci. 2024 oraz Knyziak-Medrzycka i wsp.) oraz opisie przypadku
(Knyziak-Medrzycka i wsp., J Asthma Allergy 2022).

W pracy ,, The Sensitization Profile for Selected Food Allergens in Polish Children
Assessed with the Use of a Precision Allergy Molecular Diagnostic Technique” (Knyziak-
Medrzycka i wsp., Int. J. Mol. Sci. 2024) wykonano kompleksowg ocen¢ profilu uczulenia w
oparciu o sIgE wobec alergenéw pokarmowych ze szczegolnym uwzglednieniem ekstraktéw i
molekut alergen6w pokarmowych “wielkiej 6semki” (mleko krowie, jajo kurze, pszenica, soja,

ryby 1 owoce morza, orzechy drzewne oraz orzech arachidowy). Do analizy wykorzystano
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wyniki pobrane z wybranych laboratoriow z wybranych regionéw w Polsce, ktore od 2019 do
2022 roku wykonywaty test ALEX®. Uzyskano wyniki od 3715 dzieci. Srednia wieku badanych
wynosita 7.0 lat. Wyniki dzieci analizowano w nast¢pujacych przedziatach wiekowych: <12m-
cy (3.63%), 1-5 lat (39.54%), 6-13 lat (46.32%), 14-18 lat (10.0%). Najczgsciej sIgE
wystepowaly wobec ekstraktow alergenéw pokarmowych orzecha arachidowego (29.20%),
orzecha laskowego (28.20%) oraz jabtka (23.60%) oraz wobec molekut dla podrodziny PR10
(rCor a 1.0401 (23.77%), tMal d 1 (22.37%) i rAra h 8 (16.93%). Najrzadziej sIgE odnotowano
dla ekstraktow truskawki (0.40%), oregano (0.30%) oraz ptaszczki kolczystej (0.16%), a dla
molekul alergenowych wobec nMal d 2 (0.27%) (rodzina biatek taumatynopodobnych, TLP),
rAni s 1 (0.30%) (inhibitor proteazy serynowej typu Kunitz) oraz rChe a 1 (po 0.43%) (rodzina
biatek Ole e 1). Zaobserwowano istotnie statystyczny (p<0.05) spadek czestosci uczulenia wraz
z wiekiem wobec molekut alergendéw biatek zapasowych: orzecha ziemnego (nAra h 1, rAra h
2,nArah 3), soi ( nGly m 6), orzechéw drzew (nCor a 9, nJug r 4). Istotny statystycznie spadek
czestosci uczulenia wraz z wiekiem byt obserwowany réwniez dla molekut mleka krowiego
(nBos d4,nBos d 5, nBos d 6, nBos d 8) i jaja kurzego (nGal d 1, nGal d 2). Istotnie statystyczny
wzrost czgstosci uczulenia zaobserwowano wobec biatek podrodziny PR10 (rAra h 8, rCor a
1.0401). Obserwowana zmiana profilu uczulenia w zalezno$ci od wieku zostala rowniez
ukazana w opisie przypadku 9. miesigcznego pacjenta, u ktorego poczatkowo stwierdzono
alergie pokarmowa, manifestujaca si¢ miedzy innymi wstrzagsem anafilaktycznym, a w ciggu 2
lat obserwacji stwierdzono rozwdj astmy zwigzanej z alergia wziewng co widoczne byto
réwniez w jego profilu molekularnym (Knyziak-Medrzycka i wsp., J Asthma Allergy 2022).

W pracy ,, Sensitization profile in children with celiac disease assessed with the use of
multiplex molecular diagnostic technique” (Knyziak-Medrzycka i wsp. ) skoncentrowano si¢ na
ocenie wystgpowania sIgE w grupie pacjentow z CD. Do badan wlaczono 108 dzieci (63%
dziewczat i 37% chlopcow, srednia wieku 9.4 lat) z nowo rozpoznang CD. Za pomocg testow
multipleksowych stwierdzono wystepowanie sIgE wobec ekstraktow i/lub molekut alergenow
u prawie potowy dzieci (53/108; 49.1%). Najwiecej dzieci (22/53, 41.5%) byto uczulonych
jednoczesnie na alergeny wziewne i pokarmowe. Wsroéd najczestszych 10 alergendow
uczulajacych dzieci z CD znalazto si¢ 7 alergendw wziewnych i 2 alergeny pokarmowe. Trzy
najczesciej wystepujace alergeny wziewne (pytki tymotki takowej (26.9%), zycica (24.1%),
brzoza brodawkowata (18.5%)) to molekuty alergenowe Phl p 1, Lol p 1 (obydwie z rodziny
B-ekspansyn) 1 Bet v 1 (podrodzina PR10). Najczestsze alergeny pokarmowe (orzech laskowy,
jablko 1 orzech arachidowy) byly molekulami (Cor a 1, Mal d 1 i Ara h 8) nalezacymi do

podrodziny PR10. U badanych pacjentdow nie wykazano uczulenia na alergeny zbdz
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zawierajace gluten. Analiza korelacji metodg rang Spearmana wsrod pacjentdw uczulonych

wykazata istotng dodatnig zaleznos$¢ (1=0.31) miedzy wiekiem badanych a liczbg pozytywnych

sIgE (>0.3 kUa/L) dla molekut alergendw wziewnych (p=0.045). Analiza kliniczna wybranych

pacjentow z CD i1 uczuleniem wykazata, ze w tej grupie pacjentéw najczesciej wystepuje alergia

wziewna, np. alergiczny niezyt nosa, astma oskrzelowa.

Podsumowanie i wnioski: Przeprowadzone badania wykazaty, ze:

Profil uczulenia oparty na oznaczeniach sIgE wobec ekstraktow 1 molekut
alergenowych ze szczegdlnym uwzglednieniem alergenow pokarmowych wielkiej
6semki u dzieci w Polsce r6znit si¢ w porownaniu do innych krajow.

U polskich dzieci z podejrzeniem alergii na podstawie wystgpowania sIgE najczegsciej
stwierdzano uczulenie na ekstrakt orzecha arachidowego, orzecha laskowego oraz
jabtka, a wobec molekut dla podrodziny PR10 (rCor a 1.0401, rMal d 1 i rAra h 8), na
miejscu 4. znalazta si¢ globulina 7/8S (nAra h 1).

Profil uczulenia wobec alergendw pokarmowych, analizowany na podstawie
wystepowania sIgE zmieniat si¢ wraz z wiekiem. Obserwowano wraz z wiekiem spadek
uczulenia na alergeny pokarmowe oraz tendencje wzrostowg uczulenia na alergeny
wziewne. We wczesnym dziecinstwie dominowato uczulenie na biatka zapasowe, a w
pozniejszych latach na biatka z podrodziny PR10 z dominacjg uczulenia na Bet v 1 z
podrodziny PR10 pytku brzozy.

Dzieci z CD byly wspotuczulone na alergeny wziewne 1 pokarmowe.

Prawie polowa dzieci z nowo rozpoznang CD byta uczulona na minimum jeden alergen,
przy czym nie stwierdzono u nich uczulenia na alergeny zboz zawierajacych gluten.
Najczestszymi alergenami pokarmowymi, ktore uczulaty dzieci z CD byly molekuly z
podrodziny PR10 (Cor a 1, Mal d 1 1 Ara h 8) co moze wynika¢ z reakcji krzyzowych
na brzoze, ktorej marker pierwotnej alergii Bet v 1 (podrodzina PR10) byl w trojce

najczestszych alergenow wziewnych, po tymotce tgkowej 1 zycicy (Phlp 1, Lol p 1).

Na podstawie przeprowadzonych badan i analizy wynikoOw wyciagni¢to nastepujace

whnioski:

1.

Kompleksowa molekularna analiza uczulen dzieci z podejrzeniem alergii
zamieszkujacych wszystkie regiony Polski pokazata, ze profil uczulenia na alergeny
pokarmowe w tej grupie rdzni si¢ od profili obserwowanych w innych krajach; uzyskane

wyniki badan moga stanowi¢ podstawe dla opracowania strategii profilaktyki oraz
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leczenia alergii zarowno w aspekcie lokalnym w naszym kraju oraz globalnym w skali
Swiatowe;j.

2. Molekularna analiza uczulenia w wyselekcjonowanej grupie u dzieci z CD pozwala
stwierdzi¢, ze pomimo odmiennych mechanizméw immunologicznych A-IgE i CD
wspotistnieja, oraz ze istnieje potrzeba diagnostyki A-IgE u pacjentow z CD, nie tylko

w zakresie alergii pokarmowej, ale roOwniez alergii wziewne;.
Stowa kluczowe: alergia; alergia IgE-zalezna; sIgE; anafilaksja; marsz atopowy/alergiczny;

PAMD@); precyzyjna diagnostyka molekularna alergii; multipleksowe testy molekularne;

celiakia
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STRESZCZENIE W JEZYKU ANGIELSKIM

ANALYSIS OF SPECIFIC IgE ANTIBODY OCCURRENCE ASSESSED BY PRECISION
MOLECULAR DIAGNOSTIC TECHNIQUES IN CHILDREN SUSPECTED OF ALLERGY
AND CHILDREN WITH DIAGNOSED CELIAC DISEASE

Immunoglobulin E dependent allergy (A-IgE) is associated with overproduction of IgE
antibodies against allergenic substances. For serological diagnosis of sensitisation/A-IgE,
specific IgE (sIgE) tests against allergen extracts have been used for many years. A novel
approach in sensitisation/A-IgE diagnosis, utilized in this doctoral dissertation, is the evaluation
of sIgE occurrence against allergenic molecules based on molecular diagnostics (ALEX® test).
Until now, a comprehensive analysis of sIgE allergy profile against allergenic molecules in the
pediatric population in Poland has not been conducted, hence this research area became the
main topic of the doctoral thesis. Additionally, the sIgE allergy profile was evaluated in a group
of children with celiac disease (CD) - an autoimmune disease, i.e., a disease with a
pathomechanism opposite to A-IgE.

Objectives: The main objectives were to evaluate the allergy profile based on the
occurrence of sIgE against food allergens in the Polish pediatric population suspected of allergy
(depending on age), and in the group of children with newly diagnosed CD.

Methods: The assessment of sIgE occurrence was conducted using the third-generation
multiplex test ALEX®, which allows for the evaluation of these sIgE antibodies against
295allergens, including 117 extracts and 178 allergenic molecules from various allergen sources
(inhaled and food).

Results: In the first part of the doctoral dissertation, a literature review was conducted
regarding changes in allergy profile associated with the child's age in the allergic march process
(Knyziak-Medrzycka et al., Nutrients 2023), as well as regarding the coexistence of CD and
sensitisation/A-IgE (Majsiak et al., Nutrients 2023). In the second part, analyses published in
two original articles (Knyziak-Medrzycka et al., Int. J. Mol. Sci. 2024 and Knyziak-Medrzycka
etal. J. Clin. Med. 2024) and a case report (Knyziak-Medrzycka et al., J. Asthma Allergy 2022)
were conducted.

In the work "The Sensitization Profile for Selected Food Allergens in Polish Children
Assessed with the Use of a Precision Allergy Molecular Diagnostic Technique” (Knyziak-
Medrzycka et al., Int. J. Mol. Sci. 2024), a comprehensive assessment of the allergy profile
based on sIgE against food allergens was performed, with particular emphasis on extracts and

molecules of the "big eight" food allergens (cow's milk, hen's egg, wheat, soy, fish and seafood,
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tree nuts, and peanut). The analysis utilized results obtained from selected laboratories in
selected regions in Poland, which performed the ALEX® test from 2019 to 2022. Results were
obtained from 3715 children. The mean age of the participants was 7.0 years. Children's results
were analyzed in the following age groups: <12 months (3.63%), 1-5 years (39.54%), 6-13
years (46.32%), 14-18 years (10.0%). sIgE was most frequently observed against extracts of
peanut (29.20%), hazelnut (28.20%), and apple (23.60%), and against molecules for the PR10
subfamily (rCor a 1.0401 (23.77%), tMal d 1 (22.37%), and rAra h 8 (16.93%)). sIgE was least
frequently noted for strawberry extracts (0.40%), oregano (0.30%), and thistle (0.16%), and for
allergenic molecules against nMal d 2 (0.27%) (thaumatin-like protein family, TLP), rAni s 1
(0.30%) (Kunitz-type serine protease inhibitor), and rChe a 1 (both 0.43%) (Ole e 1 protein
family). A statistically significant decrease (p<0.05) in allergy frequency with age was observed
for allergenic molecules of reserve proteins: peanut (nAra h 1, rAra h 2, nAra h 3), soy (nGly
m 6), tree nuts (nCor a 9, nJug r 4). A statistically significant decrease in allergy frequency with
age was also observed for cow's milk (nBos d 4, nBos d 5, nBos d 6, nBos d 8) and hen's egg
(nGal d 1, nGal d 2). A statistically significant increase in allergy frequency was observed for
PR10 subfamily proteins (rAra h 8, rCor a 1.0401). The observed change in allergy profile
depending on age was also demonstrated in the case description of a 9-month-old patient,
initially diagnosed with food allergy, manifesting, among other things, anaphylactic shock, and
within 2 years of observation, asthma development associated with inhalant allergy was noted,
which was also visible in his molecular profile (Knyziak-Medrzycka et al., J Asthma Allergy
2022).

In the work "Sensitization profile in children with celiac disease assessed with the use
of multiplex molecular diagnostic technique” (Knyziak-Medrzycka et al. J. Clin. Med. 2024),
the focus was on assessing the occurrence of sIgE in a group of CD patients. The study included
108 children (63% girls and 37% boys, mean age 9.4 years) with newly diagnosed CD. Using
multiplex tests, sIgE occurrence against extracts and/or allergenic molecules was found in
almost half of the children (53/108; 49.1%). Most children (22/53, 41.5%) were sensitized to
both inhalant and food allergens. Among the most common 10 allergenic substances sensitizing
children with CD, there were 7 inhalant allergens and 2 food allergens. The three most common
inhalant allergens (timothy grass pollen (26.9%), rye grass (24.1%), birch (18.5%)) were
allergenic molecules Phl p 1, Lol p 1 (both from the B-expansin family), and Bet v 1 (PR10
subfamily). The most common food allergens (hazelnut, apple, and peanut) were molecules
(Cora 1, Mal d 1, and Ara h 8) belonging to the PR10 subfamily. No sensitization to gluten-

containing grain allergens was found in the tested patients. Correlation analysis using
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Spearman's rank method among sensitized patients showed a significant positive relationship

(r=0.31) between the age of the patients and the number of positive sIgE (>0.3 kUA/L) for

inhalant allergen molecules (p=0.045). Clinical analysis of selected CD patients with

sensitization showed that allergic rhinitis and bronchial asthma were most common in this

group of patients.

Summary and Conclusions: The conducted studies showed that:

1.

The allergy profile based on sIgE against extracts and allergenic molecules, with
particular emphasis on the big eight food allergens, differed in Polish children
compared to other countries.

In Polish children suspected of allergy based on sIgE occurrence, the most common
sensitization was to peanut extract, hazelnut, and apple, and against PR10 subfamily
molecules (rCor a 1.0401, rMal d 1, and rAra h 8), globulin 7/8S (nAra h 1) was
ranked 4th.

The allergy profile against food allergens, analyzed based on sIgE occurrence,
changed with age. A decrease in food allergy and a rising trend in inhalant allergy
sensitization with age were observed. In early childhood, sensitization to reserve
proteins dominated, while in later years, sensitization to PR10 subfamily proteins
with dominance of sensitization to Bet v 1 from the PR10 birch pollen subfamily
prevailed.

Children with CD were co-sensitized to both inhalant and food allergens.

. Almost half of the children with newly diagnosed CD were sensitized to at least one

allergen, with no sensitization to gluten-containing grain allergens found among
them.

The most common food allergens sensitizing children with CD were molecules from
the PR10 subfamily (Cor a 1, Mal d 1, and Ara h 8), which may result from cross-
reactions to birch, whose primary allergy marker Bet v 1 (PR10 subfamily) was
among the three most common inhalant allergens, after timothy grass and rye grass

(Phlp 1,Lolp 1).

Based on the conducted research and analysis of the results, the following conclusions

were drawn:

l.

Comprehensive molecular analysis of allergies in children suspected of allergy

residing in all regions of Poland showed that the allergy profile for food allergens in
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this group differs from profiles observed in other countries; the obtained research
results may serve as a basis for developing allergy prevention and treatment
strategies both locally in our country and on a global scale.

2. Molecular analysis of sensitization in a selected group of children with CD allows
us to conclude that despite the different immunological mechanisms, A-IgE and CD
coexist, and there is a need for A-IgE diagnostics in CD patients, not only in terms

of food allergy but also inhalant allergy.

Key words: allergy; IgE-mediated allergy; sIgE; anaphylaxis; atopic/ allergic march;
PAMD@); precision allergy molecular diagnostic; multiplex molecular tests; celiac disease
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1 WSTEP

Alergia (z jezyka greckiego allos - inny + ergos - reakcja), polega na nadmiernej,

nieprawidlowej reakcji uktadu immunologicznego na naturalnie wystepujace w srodowisku,

obce dla organizmu substancje, okreslane jako alergeny, ktore w normalnych warunkach

powinny by¢ przez organizm dobrze tolerowane [1, 2].

Najwazniejsze terminy wigzace si¢ z problemem alergii, ktore pojawiajg si¢ w rozprawie

doktorskiej zdefiniowano zgodnie z obowigzujagcymi w literaturze polskiej okresleniami [3-6]

jako:

Nadwrazliwo§¢ — powtarzalne, potwierdzone obiektywnie objawy ze strony
okreslonych narzadéw 1 uktadéw, wywolane przez ekspozycje¢ na okreslony bodziec,
ktory wystepuje w dawce tolerowanej przez osoby zdrowe. Podzial: nadwrazliwo$¢
alergiczna (uwarunkowana mechanizmami immunologicznymi), nadwrazliwo$¢
niealergiczna (brak udzialu mechanizméw immunologicznych).

Uczulenie (sensytyzacja) — patologicznie zmieniona odpowiedz tkanek na
oddzialywanie r6znych obcych substancji, zwanych alergenami, polegajaca na reakcji
immunologicznej zwigzanej z powstaniem swoistych przeciwciat, ktore po zwigzaniu z
antygenem moga doprowadzi¢ do uwolnienia r6znych substancji — mediatoréw stanu
zapalnego.

Alergia — swoista reakcja nadwrazliwosci przebiegajaca z udzialem mechanizmow
immunologicznych w odpowiedzi na powtdrny kontakt z alergenem. Reakcje alergiczne
moga przebiega¢ z udzialem immunoglobuliny E (IgE), np. alergia atopowa lub z
udziatem mechanizmdéw niezaleznych od IgE — alergia nieatopowa (przeciwciata innych
klas, komorek zapalnych).

Antygen — czasteczka charakteryzujagca si¢ immunogennos$cig, czyli zdolnoscig
wywotywania przeciw sobie swoistej odpowiedzi immunologicznej, 1 antygenowoscia,
czyli zdolno$cig do swoistego taczenia si¢ z immunoglobulinami (zar6wno wolnymi,
jak 1 stanowigcymi receptory dla limfocytow B) i receptorami limfocytéow T; wywoluje
odpowiedz immunologiczng, humoralng, komorkowsa, tolerancje oraz pamigé
immunologiczng.

Alergen — antygen zdolny do wywotania ogolnej lub miejscowej reakcji alergicznej

(zaleznej od IgE 1 niezaleznej od IgE) organizmu czlowieka 1 innych ssakow.
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e Ekstrakt alergenowy — wyciag alergenowy poddawany obrobce chemicznej w celu
uzyskania koncowego produktu do procedur diagnostycznych. Jest mieszankg ro6znych
sktadowych alergenu, w tym zanieczyszczen. Ekstrakt przez obrobke, ktorej jest
poddawany moze by¢ pozbawiony istotnych komponent (molekut) alergenowych.

e Molekula alergenowa (komponent alergenowy) — zbidr tancuchéw polipeptydowych
utozony w sposOb przestrzenny tworzacy biatka. Zbior tych biatek tworzy alergen
zrodlowy. Nazwe molekuly tworzy si¢ od nazwy tacinskiej (np. dla alergenu brzozy
Betula verrucosa — Bet v 1, dla alergenu pszenicy Triticum aestivum — Tri a 14, Tri a
19).

e [Epitop (determinanty alergenowe) — fragment alergenu laczacy si¢ bezposrednio z
wolnym przeciwciatem, receptorem limfocytow B lub T wiazacych antygen. Jeden
alergen posiada zwykle wiele epitopow.

e IgE - immunoglobuliny klasy E, wigzg si¢ z receptorami FcR na komoérkach tucznych,
co po przylaczeniu antygenu indukuje degranulacje tych komoérek i uwolnienie ich
zawarto$ci. IgE biora udzial w patomechanizmie alergii oraz obronie przeciw
pasozytom.

e Marsz alergiczny — okreslona sekwencja wystgpowania schorzen atopowych,
podkreslajaca zmiennos¢ obrazu klinicznego na kolejnych etapach zycia: od alergii na
pokarmy przybierajacej forme wyprysku atopowego w okresie wczesnego dziecinstwa
do etapu uczulen na alergeny wziewne manifestujacych si¢ astma oskrzelowg i

alergicznym niezytem nosa w wieku p6zniejszym.

1.1 Alergia — problem medyczny XXI wieku

Choroby alergiczne sg coraz bardziej rozpowszechnione na §wiecie i stanowia gtowny
problem medyczny nie tylko dla lekarzy alergologow, ale rowniez lekarzy rodzinnych. Od kilku
dekad obserwuje si¢ wzrost odsetka osob chorujacych na alergi¢ oraz coraz ci¢zszy przebieg
alergii z konieczno$cig hospitalizacji [7,8]. Jednym z mozliwych powiktan alergii jest astma
alergiczna. Dane International Study of Asthma and Allergies in Childhood (ISAAC) z 1997
dotyczace wystgpowania chorob alergicznych w 56 krajach pokazuja, ze wérod dzieci w wieku
13—14 lat, czgsto$¢ wystepowania astmy w niektorych krajach zachodnich, w tym w Wielkie;j
Brytanii 1 Nowej Zelandii, przekraczata 20% [9]. Szacunki z National Health and Nutrition
Examination Survey (NHANES) z lat 2007-2010 sugerowaty, ze 6.5% dzieci i 10% dorostych

miato alergie pokarmowa [10]. Podawana czesto$¢ wystepowania alergii pokarmowej moze
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by¢ jednak zalezna od narzedzia wykorzystywanego do jej diagnozowania. Na podstawie
danych Food and Drug Administration (FDA) Food Safety Survey z 2010 r. oszacowanych na
podstawie ankiet przeprowadzonych wérdd pacjentdéw na temat podejrzenia u siebie alergii,
czestos¢ wystepowania alergii pokarmowej dorostych na 13%, a czesto$¢ wystgpowania alergii
pokarmowej zdiagnozowanej przez lekarza na 6.5% [11]. W Stanach Zjednoczonych
populacyjne badanie przekrojowe Warrena i wsp. oszacowalo, ze alergia pokarmowa IgE-
zalezna moze dotyczy¢ okoto 1 na 10 oséb dorostych i 1 na 12 dzieci [12]. W sumie dane te
wskazuja, ze ponad 10% populacji Stanow Zjednoczonych moze cierpie¢ na co najmniej jedna
alergie pokarmowg IgE-zalezng [12].

W polskim badaniu ECAP (Epidemiology of Allergic Diseases in Poland) z 2006-2008
roku analizg objeto 22 700 oséb w 9 regionach kraju, z czego niemal 25% oséb przeszio
szczegdtowe badania lekarskie. W zalezno$ci od regionu 1 plci cechy alergii deklarowato do
40% osob, a dodatnie wyniki testow na powszechnie wystepujace alergeny uzyskano u takiego
samego odsetka chorych. Choroby alergiczne stwierdzano o wiele cze$ciej w miastach. W
zalezno$ci od wieku alergiczny niezyt nosa wystepowal u okoto 22-25% oséb, astma u 9-11%,
pokrzywka u 5—8%, atopowe zapalenie skory u 4-9%, a alergia pokarmowa u 5—13% [13].
W badaniu z Krakowa z lat 2014-2018 w grupie siedmio- i o§miolatkéw z dodatnim wywiadem
alergicznym u 52% stwierdzono alergiczny niezyt nosa, a u 9.1% astme oskrzelowa. Natomiast

w grupie wiekowej 16—17 lat alergiczny niezyt nosa rozpoznano u 35.8%, a astme u 4.9%. [14].

1.2 Mechanizmy immunologiczne alergii IgE-zaleznej

Alergia to reakcja nabyta. Oznacza to, Zze pojawia si¢ po kontakcie z alergenem, wowczas
gdy komorki uktadu immunologicznego nauczyly si¢ go juz wczedniej rozpoznawac lub tez
rozpoznaly wczes$niej podobng do niego molekute [15].

Wedlug klasycznego podziatu, pierwszym etapem reakcji alergicznej jest faza sensytyzacji
(uczulenia), w ktdrej na skutek bezposredniego kontaktu z alergenem uklad immunologiczny
programuje rozw0j uczulenia. Dochodzi wowczas do ukierunkowanej odpowiedzi
immunologicznej w stron¢ odpowiedzi z udziatem limfocytow pomocniczych (Th) typu 2
(odpowiedz Th2). Limfocyty Th2 wydzielajg interleukiny (IL)-4, IL-5 1 IL-13, co w
konsekwencji prowadzi do aktywacji limfocytdow 1 produkcji swoistych dla alergenu
przeciwcial E. Po ponownej ekspozycji na alergen, czyli w fazie efektorowej, dochodzi do

rozwoju zapalenia, ktore przebiega wielofazowo. Poczatkowa faza jest zalezna od sIgE 1
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prowadzi do aktywacji mastocytow (komorek tucznych) z uwolnieniem chemoatraktantow dla
leukocytow (histaminy, prostaglandyn, leukotrienow). Nastepnie zaczyna si¢ migracja
leukocytow z krwi obwodowej. Jest to wczesny etap reakcji alergicznej. W fazie pdznej
leukocyty przemieszczaja si¢ z krwi obwodowej do miejsca docelowego i tworza naciek
zapalny. Cechg charakterystyczng nacieku alergicznego jest duze skupisko eozynofilii w tym
miejscu [16]. Zapalenie takie moze wygasac albo jesli dochodzi do powtarzajacej si¢ ekspozycji
na dany alergen, moze przechodzi¢ w posta¢ przewlekla. W postaci przewleklej moze
dochodzi¢ do remodelingu, czyli trwatych zmian w strukturze tkanek, ktore prowadza do
dysfunkcji narzadu lub uktadu. Permanentne uszkadzanie w konteks$cie immunologicznym i
mechanicznym bariery nabtonkowej lub §luzowkowej przez rézne czynniki zewngtrzne
doprowadza do utrwalenia patologicznego blednego kota. Dochodzi do rozwoju zapalenia
podnablonkowego. Jest to nowe okreslenie charakteryzujace minimalny, ciagly proces zapalny
toczacy si¢ w warstwie podnablonkowej w wyniku jej uszkodzenia. Proces ten podtrzymuje
dezintegracj¢ nablonka oraz jego zapalng aktywacj¢. Umozliwia w ten sposéb niekontrolowane
przenikanie i oddziatywanie szkodliwych czynnikow w gtebszych warstwach btony sluzowej

przewodu pokarmowego, drog oddechowych czy skory wiasciwej [17].

1.3 Objawy alergii i marsz alergiczny

Objawy alergii moga dotyczy¢ wielu uktadow goérnych drog oddechowych (katar,
kichanie, bol gardta), dolnych drog oddechowych (kaszel, dusznos$¢), skory ($wiad,
pokrzywka), oczu ($wiad, przekrwienie spojowek), uktadu pokarmowego (wzdgcia, bol
brzucha, nieprawidtowe stolce) lub moga objawiac si¢ jako reakcje uogolnione (anafilaksja)
[18].

Alergia moze wystapi¢ w kazdym wieku. Jej objawy moga roéwniez zmieniaé si¢ wraz
z wiekiem pacjenta. Pierwsze objawy alergii pojawiaja si¢ juz u niemowlat, najczesciej jako
alergie pokarmowe 1 wyprysk atopowy [19]. Alergiczny niezyt nosa, alergiczne zapalenie
spojowek 1 astma atopowa zwykle wystepuja u dzieci w wieku przedszkolnym i nastolatkow, a
pokrzywki i uczulenia na jady owadow btonkoskrzydtych u 0oséb dorostych [20, 21]. Zaleznos¢
zmiany manifestacji klinicznej alergii od wieku okre$lana jest terminem marszu alergicznego
(atopowy) [22]. Marsz alergiczny stanowi naturalng ewolucja choroby atopowej, ktora zmienia
si¢ z uptywem czasu. Proces ten obejmuje zmiany w lokalizacji alergicznego procesu
zapalnego, pojawianie si¢ nowych objawoéw oraz zmiang¢ spektrum uczulajacych alergenow

[22]. Zmiana profilu uczulenia na coraz wigksza liczbe molekut alergenowych w danym zrédle
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alergenowym na przestrzeni czasu zostala nazwana rozprzestrzenianiem molekularnym [23].
Problematyka marszu alergicznego oraz rozwazania nad najtrafniejszym postgpowaniem
terapeutycznym w kontekscie tego procesu zostaty doktadnie opisane w pracy pogladowej
Knyziak-Medrzycka i wsp., Allergic March in Children: The Significance of Precision Allergy
Molecular Diagnosis (PAMD@) in Predicting Atopy Development and Planning Allergen-
Specific Immunotherapy (Nutrients. 2023)”. Natomiast w opisie przypadku klinicznego
Knyziak-Medrzycka i wsp. ,,The Precision Allergy Molecular Diagnosis (PAMD@) in
Monitoring the Atopic March in a Child with a Primary Food Allergy: Case Report (J Asthma
Allergy 2022) zobrazowano kolejne stadia marszu alergicznego u pacjenta z alergig pokarmowa
1 poczatkowymi objawami anafilaktycznymi, a nastepnie rozwijajaca si¢ astmg oskrzelowa.

Istnieja liczne doniesienia opisujagce podejmowanie prob profilaktyki marszu
alergicznego 1 obejmuja one szerokie dziatania §srodowiskowe i dietetyczne, wptywajace w jak
najbardziej efektywny sposdb na ograniczenie zapalenia alergicznego oraz na stworzeniu barier
dla progresji marszu atopowego juz na wczesnym etapie zycia [24]. Jednak, aby zastosowac
odpowiednie dziatania w tym zakresie, wazne jest poznanie profilu uczulenia populacyjnego,
ktore jest zalezne od potozenia geograficznego, stylu zycia, czy ekspozycji na alergen
[25,26,27].

Doktadne poznanie profilu uczulenia pozwala réwniez na wczesng immunoterapi¢
alergenowa, ktéra najskuteczniej zapobiega cigzkim nastgpstwom zapalenia alergicznego
[28,29]. Znaczenie poznania profilu uczulenia z zastosowaniem nowoczesnej diagnostyki
molekularnej w aspekcie planowania swoistej immunoterapii alergenowej opisano w pracy
pogladowej Knyziak-Medrzycka i wsp. (Allergic March in Children: The Significance of
Precision Allergy Molecular Diagnosis (PAMD@) in Predicting Atopy Development and
Planning Allergen-Specific Immunotherapy (Nutrients 2023).

W Polsce do tej pory nie prowadzono kompleksowych badan dotyczacych profilu
uczulenia w zaleznosci od wieku pacjenta z uzyciem molekularnych technik diagnostycznych.

Dlatego postanowiono podja¢ te tematyke w pracy doktorskie;.

1.4 Diagnostyka serologiczna A-IgE

W diagnostyce A-IgE oprocz badania podmiotowego i przedmiotowego stosuje sie
tradycyjnie punktowe testy skorne (PTS), a w przypadku alergii pokarmowej rozstrzygajace

czgsto sg proba eliminacji 1 prowokacji [19]. Poza wymienionymi PTS 1 prébami
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prowokacyjnymi, diagnostyka A-IgE obejmuje badania serologiczne. Badania serologiczne
zastosowane w diagnostyce uczulenia czy A-IgE opieraja si¢ na ocenie przeciwcial IgE. Okoto
80% IgE jest zwigzanych przez receptor wysokiego powinowactwa do IgE (Fc epsilon RI) na
powierzchni mastocytow, bazofiloéw i1 komorek prezentujgcych antygen [5]. Ta frakcja IgE nie
jest dostepna do oznaczen ilosciowych w surowicy krwi [30, 31]. Ocenie podlega tylko wolna
frakcja IgE. Ocenia¢ mozemy wszystkie dostepne w surowicy IgE czyli IgE catkowite (tIgE)
oraz alergenowo-swoiste IgE. Stezenie tIgE zalezy od wieku. sIgE jest skierowana specyficznie
przeciwko okreslonym antygenom, a wzrost jej stezenia $wiadczy o uczuleniu na dany alergen
1 podejrzeniu A-IgE [31]. Diagnostyke sIgE w surowicy krwi pacjenta przeprowadza si¢ za
pomoca oznaczania tych przeciwcial najczesciej wobec ekstraktow alergenowych, ktore
wykonuje si¢ przy pomocy testow immunofluorescencyjnych, immunochemicznych lub
enzymatycznych. Nowatorskim podej$ciem do diagnostyki A-IgE, ktore zostato wykorzystane
w pracy doktorskiej, jest ocena molekut alergenowych w oparciu o diagnostyke molekularng
[32]. Precyzyjna diagnostyka molekularna (PAMD(@), ang. the precision allergy molecular
diagnosis) badajaca sIgE dla poszczegdlnych molekut alergenowych jest metoda nowoczesng i
jednoczes$nie od niedawna dostepng w diagnostyce alergologicznej. Diagnostyke molekularng
alergii mozna podzieli¢ na monokomponentowa i multikomponentowa. Monokomponentowa
PAMD@ (singleplex) stluzy do oznaczania stgzenia sIgE dla konkretnej molekuly alergenowe;j
w surowicy krwi. Taki rodzaj badan wymaga relatywnie duzej objetosci surowicy do wykonania
pomiardéw (40-50 pl surowicy na jeden alergen plus tzw. dodatkowa objeto$¢ martwa materiatu
okoto 100 pl) 1 jest stosunkowo drogi w przeliczeniu na pojedyncze oznaczenie. Natomiast
diagnostyka multikomponentowa polega na jednoczesnym oznaczeniu sIgE dla wielu r6znych
komponent alergenowych w jednym tescie [33]. Pierwszym testem multipleksowym byt test
ImmunoCAP ISAC oceniajacy tacznie sIgE wobec 112 komponentow z 50 Zrédet
alergenowych. Nastepnie pojawily si¢ testy III-generacji oznaczajace sIgE w nanotechnologii.
Pierwszym z nich byl FABER, oznaczajacy jednoczesnie 122 molekul 1 122 ekstrakty
alergenowe, a kolejnym test ALEX, ktory pozwala na ocen¢ 178 molekut alergenowych i 117
ekstraktow alergenowych. Niewatpliwa przewaga testu ALEX, wykorzystanego w pracy
doktorskiej, nad pozostatymi testami jest obecnos$¢ blokera przeciwcial wobec reszt
weglowodanowych (bloker anty-CCD, ang. cross-reactive carbohydrate determinants), dzieki
ktoremu w znacznej mierze dochodzi do eliminacji wynikow fatszywie dodatnich. Dodatkowo,
w odroznieniu od testow ImmunoCAP ISAC oraz FABER, ktore sg testami potilo§ciowymi,
test ALEX jest metoda ilo§ciowa, pozwalajaca na uzyskanie bardziej precyzyjnych wynikow
dla sIgE.
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1.5 Wspolwystepowanie A-IgE i celiakii

Celiakia (CD) jest chorobg autoimmunizacyjng wystepujaca u oso6b z predyspozycja
genetyczng (obecno$¢ haplotypu HLA-DQ2 i/lub HLA-DQS8), wywotang spozywaniem
glutenu. Gluten to nazwa biatek nierozpuszczalnych w wodzie nalezacych do grupy prolamin,
ktére obecne sg3 w zbozach (pszenicy, zycie, jeczmieniu). W CD dochodzi do aktywacji
limfocytoéw T pomocniczych typu 1 (Thl) 1 sekrecji cytokin prozapalnych oraz do produkcji
autoprzeciwcial przez limfocyty B, ktore sg skierowane przeciwko transglutaminazie
tkankowej (tTG) — enzymowi biorgcemu udzial w deaminacji peptydoéw glutenu [34].
Aktywacja procesow zapalnych i autoimmunizacyjnych doprowadza u chorych na CD do
charakterystycznych zmian histopatologicznych w jelicie cienkim: wzrostu limfocytéw
srédnabtonkowych, przerostu krypt 1 zaniku kosmkow jelitowych [35].

Czestos$¢ wystepowania CD w populacji ogdlnej waha si¢ od 0.5% do 2%, czyli §rednio
okoto 1% [36]. Wedhig doktadnych danych z 2020r. w XXI wieku laczna czgstosé
wystepowania CD u kobiet wynosita 17.4, a u me¢zczyzn- 7.8 na 100 000 osobolat. Czestos¢
wystepowania charakterystyczna dla dzieci wynosita 21.3 na 100 000 osobolat w poréwnaniu
7 12.9 u dorostych [37]. Na podstawie srednich rocznych zmian procentowych stwierdzono, ze
czestos¢ wystepowania CD wzrasta Srednio o 7.5% rocznie w ciggu ostatnich dekad [37]. W
>T70% przypadkéw CD rozpoznaje si¢ >20. roku zycia, cho¢ u czg$ci z tych chorych objawy
moga wystepowac od dziecinstwa. Badania Majsiak i wsp. wykazaly, Zze w Polsce diagnoza CD
jest postawiona dopiero po ponad 9 latach od wystapienia pierwszych objawdw choroby, u
dzieci czas ten jest znacznie krotszy 1 wynosi $rednio ok. 3 lata [38]. Zachorowalno$¢ wsrod
kobiet jest dwukrotnie wigksza niz u mezczyzn [39].

Wyrézniamy nastgpujace postaci CD: klasyczng, nieklasyczng, dawniej nazywang
nietypow3 lub atypowa, subkliniczng oraz celiaki¢ potencjalng [36]. CD klasyczna najczgsciej
wystepuje u malych dzieci do 2 roku Zycia i charakteryzuje si¢ wystgpowaniem przewleklej
biegunki thuszczowej lub wodnistej, utratg masy ciata lub brakiem przyrostu masy ciata. CD
nieklasyczna zwigzana jest z wystepowaniem objawow zaréwno ze strony przewodu
pokarmowego (wymioty, zaparcia, bole brzucha), jak i1 spoza przewodu pokarmowego takich
jak: niedokrwisto$¢, zmiany skorne i blon §luzowych (nawracajace afty, zapalenia blony
Sluzowej jamy ustnej, opryszczkowe zapalenie skory), zaburzenia zwigzane z nieprawidtowym
wchtanianiem wapnia (osteoporoza, ztamania patologiczne, niedorozw¢j szkliwa zebowego,
béle kostno-stawowe), zapalenie 1 bole stawdéw zaburzenia neurologiczne i psychiatryczne

(padaczka, depresja, ataksja, nawracajace bole gtowy, zaburzenia koncentracji uwagi, migrena)
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zaburzenia uktadu rozrodczego (sktonnos$¢ do poronien, idiopatyczna nieptodno$¢ meska i
zenska, obnizone libido, zaburzenia potencji, hipogonadyzm i hiperprolaktynemia u
mezcezyzn), podwyzszenie aktywnosci transaminaz watrobowych.

Zgodnie z obowigzujacymi rekomendacjami ESPGHAN (European Society for
Paediatric Gastroenterology Hepatology and Nutrition) [35] diagnoza CD jest stawiana na
podstawie badania przeciwciat anty-tTG w surowicy krwi obwodowej. W pierwszej kolejnosci
nalezy oceni¢ stezenie anty-tTG w klasie IgA oraz catkowite IgA. Jesli zostanie stwierdzony
niedobor IgA, diagnostyke poszerza si¢ o przeciwciata anty-tTG w klasie IgG. U dzieci z
wysokim stezeniami przeciwcial anty-tTG-IgA (=10 x gdrnej granicy normy (GGN)) mozna
rozpozna¢ CD bez wykonywania biopsji jelita cienkiego. Warunkiem tego jest stwierdzenie
obecnosci przeciwcial endomyzialnych EMA-IgA ocenianych w probce krwi z odrgbnego
pobrania. U dzieci 1 mlodziezy z niedoborem IgA oraz u oséb ze stgzeniami anty-tTG-IgA <10
x GGN nalezy wykona¢ biopsj¢ jelita cienkiego z oceng histopatologiczng wycinkow jelita
cienkiego [35].

Leczenie CD polega na stosowaniu przez cale zycie diety bezglutenowej, ktéra
powoduje ustgpienie objawOw oraz normalizacj¢ przeciwcial w surowicy 1 powr6t do
prawidlowej morfologii struktur jelita cienkiego. Jednak u niektérych pacjentdéw pomimo
stosowania diety 1 normalizacji przeciwciat nadal utrzymujg si¢ objawy CD [40]. Nie mozna
wykluczy¢, ze moze to by¢ spowodowane wspoltistnieniem innych chordb, w tym alergii.

W przegladzie systematycznym badan oceniajacych wspotwystepowanie uczulenia lub A-
IgE 1 CD (wchodzacej w cykl publikacji rozprawy dokorskiej) Majsiak i wsp. ,, IgE-Dependent
Allergy in Patients with Celiac Disease: A Systematic Review” (Nutrients. 2023),
zidentyfikowano 2 prace oryginalne wykluczajace [41, 42] 1 zaledwie 4 oryginalne prace
wskazujace na mozliwo$¢ wspotwystepowania obu chordb [43, 44, 45, 46]. W zdecydowanej
wigkszosci autorzy tych prac oceniali wspolwystgpowanie CD i uczulenia na alergeny
pokarmowe. Obraz kliniczny alergii u os6b z CD byt podobny do tego obserwowanego u oséb
bez CD: atopowe zapalenie skory, wymioty, pokrzywka, obrzek naczynioruchowy lub wstrzas
anafilaktyczny. Pacjenci z CD najczgs$ciej byli uczuleni na pszenicg, co moze wynikac z faktu,
ze alergen ten byl najczg$ciej badanym alergenem. W opisanych badaniach do oceny uczulenia
wykorzystywano techniki oparte o ocen¢ sIgE wobec ekstraktow alergenowych. W pracy
doktorskiej profil uczulenia oceniano przy uzyciu najnowszej techniki badawcze; —
multipleksowego testu (ALEX) umozliwiajacego jednoczesne oznaczenie sIgE wobec molekut

1 ekstraktow alergenowych.
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2 CELE ROZPRAWY DOKTORSKIEJ

Gltowne cele rozprawy doktorskiej to:

1. kompleksowa ocena profilu uczulenia ze szczegdlnym uwzglednieniem alergendéw
pokarmowych u polskich dzieci z podejrzeniem alergii w zaleznos$ci od wieku na
podstawie wystepowania sIgE;

2. kompleksowa ocena profilu uczulenia w grupie dzieci z nowo rozpoznang CD.
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3 MATERIAL I METODY

3.1 Pacjenci

Do oceny profilu uczulenia u polskich dzieci z podejrzeniem alergii wykorzystano
wyniki pobrane z wybranych laboratoriow w Polsce, ktére od 2019 do 2022 roku wigcznie
wykonywaty test ALEX® (Macro Array Diagnostics GmbH, Wieden, Austria). Dane uzyskano
z Pracowni Immunologii, Instytutu ,,Pomnik — Centrum Zdrowia Dziecka” w Warszawie oraz
z sieci laboratoriow Diagnostyka S.A. wykonujacych badania na terenie catej Polski. Na
podstawie danych przekazanych nie byla mozliwa identyfikacja pacjenta. Udostgpniono
jedynie dane dotyczace wieku i ptci badanych oraz uzyskanych wynikow badan testem ALEX®.
Opracowano wyniki sIgE wobec ekstraktow i molekul alergenowych od 3715 dzieci. W tym
58% badanych stanowili chlopcy, a 42% dziewczeta. Srednia wieku wynosita 7.0 lat przy
rozkladzie wiekowym 2 m-ce — 17.3 lat. Szczegotowa charakterystyka pacjentéw zostala
opisana w pracy Knyziak-Medrzycka i wsp. The Sensitization Profile for Selected Food
Allergens in Polish Children Assessed with the Use of a Precision Allergy Molecular Diagnostic
Technique. Int. J. Mol. Sci. 2024, 25, 8§25.

Do badania oceny profilu uczulenia w grupie pacjentow z CD wlaczono dzieci z nowo
rozpoznang CD w Klinice Gastroenterologii, Hepatologii, Zaburzen Odzywiania 1 Pediatrii
Instytutu ,,Pomnik — Centrum Zdrowia Dziecka” w Warszawie oraz w Poradni
Gastroenterologicznej (przychodnie przyszpitalne Uniwersyteckiego Szpitala Dziecigcego w
Lublinie). Diagnoz¢ CD przeprowadzono wedtug obowiazujacych wytycznych ESPGHAN
[35]. Do badania wlaczono 108 dzieci (63% dziewczat i 37% chlopcow). Srednia wieku
wynosita 9.4 lat. Najmlodszy badany byt w wieku 0.9 lat, najstarszy w wieku 17.4 lat. Doktadna
charakterystyka pacjentow wiaczonych do badania zostata opisana w pracy Knyziak-Medrzycka
i wsp. (Sensitization profile in children with celiac disease assessed with the use of multiplex

molecular diagnostic technique.).

3.2 Metody

W przypadku obu prac oryginalnych wchodzacych w sklad rozprawy doktorskiej
(Knyziak-Medrzycka i wsp. The Sensitization Profile for Selected Food Allergens in Polish
Children Assessed with the Use of a Precision Allergy Molecular Diagnostic Technique. Int. J.
Mol. Sci. 2024, 25, 825. oraz Knyziak-Medrzycka i wsp. Sensitization profile in children with
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celiac disease assessed with the use of multiplex molecular diagnostic technique ... .... ) do
oceny profilu uczulenia uzyto test ALEX® (Macro Array Diagnostics GmbH, Wieden, Austria),
ktory jest multipleksowym testem III generacji umozliwiajacym jednoczesne oznaczenie sIgE
wobec molekut i ekstraktow alergenowych. Test ALEX®, dostepny od 2017 roku umozliwia
oznaczanie sIgE wobec 282 komponent alergenowych pochodzacych ze 167 zrddet: 156
ekstraktow oraz 126 molekut alergenowych. W 2019 roku w skladzie testu ALEX® dokonano
zmiany: usunicto kilka alergenow (gltéwnie ekstrakty) i dodano nowe alergeny (gléwnie
molekuty alergenowe). Do nazwy testu dodano liczbe arabska (2) informujgcg o zmianie sktadu
testu. ALEX2® od 2019 umozliwia oznaczanie sIgE wobec 295 alergenéw, w tym dla 117
ekstraktow i 178 molekut alergenowych pochodzacym z réznych zrédet alergenowych.
Zgodnie z zakresem norm dla oznaczen sIgE podanych przez producenta, za dodatni wynik
przyjeto wyniki >0,3 kUA/l. Wyniki zostalty wyeksportowane z programu MADx Raptor
Software do plikow Excel. Wyniki uzyskane przy pomocy ww. testu sa wynikami ilosciowymi

wyrazanymi w jednostkach arbitralnych (kUA/L).
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4 ANALIZA STATYSTYCZNA

Analiza statystyczna zostata szczegdlowo opisana w pracach oryginalnych (Knyziak i wsp
The Sensitization Profile for Selected Food Allergens in Polish Children Assessed with the Use
of a Precision Allergy Molecular Diagnostic Technique. Int. J. Mol. Sci. 2024, 25, 825. oraz
Knyziak-Medrzycka i wsp. Sensitization profile in children with celiac disease assessed with the
use of multiplex molecular diagnostic technique).

Analizeg statystyczng przeprowadzono przy uzyciu programu IBM® SPSS® Statistics. W
obu badaniach zaleznosci migdzy zmiennymi iloSciowymi sprawdzano za pomoca
wspotczynnika korelacji rang Spearmana. W obu badaniach warto$¢ p < 0.05 uznano za istotng

statystycznie.
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. PAMTHE Assays

Tz rreeares of chetermiming, the e of allengy i rowtine Liboralony disgrosses inyolve
measurireg, the bevels of slzll againad the mast comman allengens. (ncluding allergens of
s, sach s cow's milk, epps, wheat, soy rubs, and fish, snd inhadang allerpens, sach
s birch, imaothy grass, house dust mibes, mokds, and animal allesgensp [17], Developed
sarvpral years agn, FAMINE is & stale-of-tha-ar form af sllengy dlgeestics, which helps
wstablish the allengy bype (prsmmary /¢ ross-readtion], sonrss (deprnding, on the g of prosein
allergins], and prognaosis (Eransised  perssstent allogyd [ 17 15]. Tha s of PAMD makes
#l pavesibile e ddwrtify ioadividisal alengen maokiubes sred asss them comgrrehmsbely via
imilEipley Besting. This approach sedrms more appeopeiate i we shp thinking about o,
milk, amad other fooads as allergers and Begin b construe s boods s a sounoe of many
diiferent allerpens, & shown in Table 1.

Semrglepdes IVUNEDME bx used for assessing the sonam levels of s1gE agasnst individial
allergenic moderules. Depending on the bechrical charscteristics Psolid phase and liqusd-
pluse sssays, various wdid-phase ssbatrales, rate and mrecomibseant components. different
types of detection antibodies, and dufferent types of enzyme imleracticans), the jests have
varied sensitivity and specificaty. Simglephex bests vield quangitative results bal require
thie mse of nelatively barge senem sample volumes A0=5) gl of senam per allergen, plus
the so-called dead space volume of approximately 18 ull and ther cosd per single
assary v mwlatively high [19] Comversely, mulbples PAMIDSE involves. the siovullBaneous
detireraa ion o sigh for multiple allergen comgueenis in a single sy, The first multiples
sy wos [emunedC AP 1SAC, capalide of aralyeing slgE agains & sotal of 11T allingen
compursnts froen S allerens sownoes. This was follnved by e smerpores of thid-
eneration naresschiulogy applications. The first ol soch assys was FABER fwhich is now
Fea longer prosduced), capabie of sl laneeusly analyzing 12X molecules and 122 allerpen
walrbcts, il amothod wis ALEX {alber chuimges i M1 A LX), capalle of amalyeing
178 allergen modeoubes anad 117 allergen extracts. O unquestiorable sdvantage of ALEXZ
fesis over olher assays is the prosence of a Cross-resctive carbohardrale detenminant {CTD)
imhibior, whichk geeatly reduces false-posite resulis. Moeeower, unlike the Immuncl A
ISAC assay, which is semi-quantitative. ALEX2 i a quantitalive assay [17].

3. Alllergy Prognasis Based on PAMDS

Sarce thae introduction of PAMUSE several years ago. the usclulress ol this technbgue
n poodicting e cosarse of discase has been increasingly cmphasized. Earlior assavs to
detererime the sigh agairst allergen extracts. which had been in use since the 1980s, offered
ondy @ mough overview of the patient’s allergy status. Kecont years brought the possibility
of determining e patient’s precise allergy profile, thanks to the introduction of PAR LS.

L1, PAMNTRS, Allergy Sywvplomis, dvad Propoceition T jrig

PARLRS seems bo be vseful n predicting the hpe and severity of alfergic symphomes
Inthie case of come’s maalk allengy, determanimg the sigE 10 indivdual allergen components
belps identily patients allevgic to casein (Bos d B who ane o1 a high risk for sraphylactic
rvactoes, and thoss allesgic b dlpha-lactalBemin (Bes o 4) or Bels-lastoglobulin (Bos d 5),
wwihase risk of sivers arapinlicis i lower ared wihe can be expocied B develop milder
wympiomme, iy in Bhe foem of skio bestors or gastroenierits |17]. Anatber example
s epg allergy, whene the detection of AgE against ovemmenid (izal & 1), which is an sgg
profein, s associabed wilk high risk of amapiglais [17]. PAMDE can aleo be wsed in
predicting the sesults of allergon provocation hests. Depending on e Byps of 181 usod,
the levels of cassin-specific IgE that have been reported io be pradictive of a posibive
oral oow's Mk porosocaieon fest range Teom 0095 R do 100 kUL [ 20=23] Ando el al
reporied Cal d 1-speciic IgE kevels of over 8.4 kUL o be assncialed with posstive egg
prrow o o Challergge resudis incchaldrem [24] Conversely, other egg-derived molenales,
such as svalbamin ¢l d 2p and ovosransferrin (Gal d 51 very ranely prodooe a positive
provocation test result [25]
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Morerver, PAMIDNE Felps predict if the allergy bs temporary or persisterd. Ina prospec-
tive study, Dang ot al. detersnined the bevels of =IgE o egg miodecsbes (Gal d 1, 205 and
Fansd 1o an g protein estrac in three sobgroups of 12-montheold infants | 23], Thess
sabgrnips wore indants with egg whete fllergy cpnfimesd via allergen provecation bestings
mfants with ey sensitivity, and those with e Solerance. The study ws fellored up
ab tha agres of T anad 4 years and shavanpel Bhad Gal d | seoeatication incroased the mak of
kew-tren epy allery Fe-duld, s the presende of slgE b all sy allergens (Gal 1,23,
arul 5) inevisd e risk of perssstent alleegy 1 fow s Bar-fohd Moredver, e aulbees
desnonsiraled that egg allergy i mlanks inceeased e Fisk ol scroallingen scnsitization
aitad wirs asenciated with an inofeased nskool developiog & respisatory allengy {ashesa,
rhamitis) by the age of 4 vears. Anearlier study presenbed that am egg allergy in iedancy,
particularly if it covused with ALY, imorcased gee sk of developing respiratony symploms
and hypersensitivily 1o aeroallergens im carly childihvood [20)

Samillary, shadles on pearait allergy kave demonstrated a relationahip behween the
severity and type of allergy and symplom progression. A study by Sicherer etal, conducied
on 511 children showed that the cut-olff slgE levels assoolbed with clenically significant
peanud allerpy wore =5 kLWL chilldnen agedd <2 yoars anad = 04 kLY L in thosse ofdor
tham I years, The asmthors concluded that high-risk gresaps indude nen-breastied indants
and imdants with high Ara b Z-spedific IgE lovels [27]. A systematic review and msta-
analysis bnolving compumen-resolved dignastics of peanud allergy tulicatad that the
e ol PAMEHE can bewed 1o estiblisdving the final diagireess B oaomone rapid e sader wany'
whale recluceng e maiinkeer of wnndcessary oral allerpen provocibion bests with pranal
allirgens [19).

AL Assessniean of Mdeoubir Sreaiing
PARIDHT sy heds us ebservee the phenamenan of molecular speeading, which in-
wolves progressive sereilizaion bo other allésginsie mokicudes Fom b glvem soafoe im palsenis
Enitially seiisitized only fo & single type of allergenic medecube. This pletomseion wis
described by Maericasdi e all who evalusted the courses of sepailization 1o limoghy grass
[ Plilewm pratentar) i a boy (rom Lhe age of 3 10 10 vears. Imitially, 31 the age of 3 vears, the
by was diagnosed enly with sensitvity 1 P p 1 [ 29]. Subseguerdly, 88 the age of 6, he
wns abso foumid o have Thi p I sensstivity, By ithe age of W vears, the boy had beroms
mmh.l:ﬂhal'lllpl.l"hlp!Iﬂpb.-umdl‘l-lpilnuﬂﬂuhﬂ.ﬂruulmmd&utmuh'
that the inmoduction of allerger-specfic mmunotherapy woubd stop or
nhibit this molecalar spresding and the associated progeessaon of allengy symptoma | 25
P et al, Fidloveresd sap with pediainic patients 10 evaluate the extent of thor allengy by
analyring Hae sl spairst moleaudes. of Dvrosatoplagoides plenwesnainu aver s pericd of
20 ywvers | 0] T erooms conmuman srdes b | 3P0 detected ealy i B Hives weme Derp 2,
Der 1, ared Do p 23 (malecules of group Al fellaved by (15300 Der p 5. Déep 7,
w4, dred D p 21 (mobecudies of oroug H). The st comman (=107 sensilivitirs wen
o Dt o 10, D e BH, Dher p 16, D o B4 el Dher g 15 i bies iod group O Seensiliealiog
wistially stasted wilh group A peoleins. Chver e, Blood tests revoalsd the poesencos of
slgE to growp B allergens and, eventually, o group O moleoiles. Earlyoesd seraatiziion,
BTl e b oo dust mises, and parental alliengic Phini s were aeeociated witl
the development of overtly symplomatic allergy during the subsequent vears. The patienis
senitined b all house dist mite allergon groups keied shove tgnomips A = 1) O) were
at & significamly bagher nsk of allergic rhindtls and bronchial asthma. The presence of
serum slghl againat Der p 1 or Der p X1 al the age of 5 vears or vounger was a posibee
progeeetic factar for the development of astbma by schonl agpe [ 41, Tn the case of binch
allengy. Westman ot al. shovwed a cormelation betereen the risk of emerging or persisient
sympioma of allengic rhinétis m the evaluated childeem sf the age of 16 .and the peesaonoe of
Bt v 1-apecafic IgE at the age of 4 years [51] Moreover, they demonseratedd that high Ret v
1-spaeafic IgE levels at the age of 4 were pesociasted with sevene allesgic amits at e age of
16 years., DHhar eval d FR1O p ins sh 1 & hivrarchic cortelation: Bet v 1 = Mal 4
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l=Corald>ArahB=Prapl=alng 1> Api g1 > Actd B > Gh m 4 The probeine
from thee RIS group that were rmeongnized by sIgE wene also associated with the risk of
develaping allengic chinitis and oral allergy syndeome [11].

4. FAMINE and Albsrgrn-Specific Immunotherapy

The data verified basedd on the PARMDSE results cam be invalaable in preparing a pabent
for imenunctherapy [12) Soch daga help personalise the immusnothersgry vacome, which
Empreeevs the effocivenass of the endee course of sremumaotharagy dmad eneases tha changes
for sucrssiul masapirsen ol abspy [17]. Diagnassing allngy basad on allesporie pulcules
by Baeljss assrnes if tha i ot s hypomsorrativty i mssociatod with the ascallkal e alkengy
o Crom-redc b Ly, which ray e veey important in making dectsions oh casae Bealingeel

Uit pevenily, the aslection of vaccines foe allengen-spocific immssotheragn’ was very
challergirg i patienss with both symptossatic alengc eluinits in the season fromm M be
fuire aind he presence of gk against bisch and Bmothy allergen exirscis 1], Cusresdly,
1'AMDN helps determune whether e result obtaired via comventional wechmiquees is due
o cross-reactivity between pollen allergens or to true allergy. Selecting the appropriase
llergery, e o thavt cassses the allergy, debermines the achieved clinkcal pesporse and the
effectrreness of imanunstheerapy

The consent of whaole-alkergen svtracts ixhighly varashle, They may not even conkain
clinically significant allergen components, which may pose diagnossic difficulsies and
b 1oy mubeptimal immanotherapn: vaodiee selection. Frck etal, evaluated Api m §and
Apit m 10 levels i commercially available whale-allergen sxtracts used for bee venam
Emmursstherrigry [15]. The absaner of Agi m 1@ the extradt (Fommd in 3 oul of 5 amalyioed
marnplis] was asscdiabnd withoa ban-lold highee sk of imemunotheeagre failuse, Ditirmining
the Aps e 10 levels amed, possild the use of an alligen sxiract coramning Apl m 10 are
inlicatsd B clirdeal practice in paticnts whoe ave Ladked o resgand & insunetherapy,
which is supposad b protect the patient against s anapinlactic reaction 1o a bee sling |75

e b al possible for & paticend o prcseed with abncieus allengy symphods Bbud e
undetesble serum sigh levels or negative skim prick test resulis. Momeiheles, once
nidividual allergen mokcuks sre analveed, the fimal disgnosis may be senastivity 1ooa
el thal ts complsely absent from standard whele-allengen exiracis or whose levels
in those estracks are very koow, This may be due o the methods used 1o manufacture
thie best eatrach or bo e pheysioocheonical propertios of the gven albergen 0], which can
be exemplified by Api m 1) components dwhich play an imporant role inbee venom
immunotherapy or Der p 10 and Der p 29 comporengs {which play a mbe in hosse
dusf pite allergy) [17] Casset et 2l aralyred I phrrompssimud allengen extracts from
10 differerd mamufschrems, Only the Der p 1 and Der p 2 componerits wene distected in
all apabyped exbracts. Hinvevaen, evem thin, Bt leveds aow] eelagive propeortions vasivel
wignificantly. Moneeeern st least sne of the ot #xpected malecules ({Der p 5, 7, 00, and
21} wias o detectablie in 8 ut o the 1 analveed allengen exteacts. bmpertansly, the Lick
ol Ier o 100 rogeoom vosing i dlagreetic exiesets makes it Gillicall o diagnese polensially
clinically signifscas cross-neactivity alletgy 1o shmp ard cther sealood. The authoes
of that shody conclinded thaf the availabie hiuse dust mibe dlergen cutracks vany geoaily
i their allengen comterd amd may ol coedaan <linkcally significant allergen componenis,
wiich may lead 10 diageestic problems |21 1 is wortl pobing that the molecalar makeup
o Ihsthy imminoteeragy vaccines and whode-allengen eotracts bs dmilar [#] Therelone,
rmnetherapy should not be initated in patients who lest regative Tor major house dust
miie allergere (Der p 1. Der p 2, Dier p 23, Ber § 1 and Der £ 2)[17]

5 The Lower Lissit of Normal slgll Levels in PAMDES

The disoovery of Bl by lshdeaka amd by fohamsson and Benndch reporied in 1%00
wies an impartant mibestore: in allenzy diagnosis [£0]. Another impoertant mibestone was a
miethiod of dirtecting the senam bevels of IgE agaimat individuaal slbergems, Smaitheity and
sperificity amalysis of the dugnosts tests svailable inthe P90s baelped establish the e
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Rl of normal slgE levels tobe 035 kUL [41]. The issie of kevering this kewer limit beloe
(.25 kL1 has bern recertly sugnzested. and discussed [4:], Welsson of al, demonstrated thal
food albergen-specific IgE bevels of 0, §-0.38 kLY L {in the case of allergers such as eggs, milk,
o prubel detected in infancy inemaes the risk of developsng inhalant allenges a1 the age
of & poars, and—in the case of low bevehs of sgg-specific lgF—albn the risk of dmceloping
AL in warly chaldhod |4%). Thenetore, slgE kevels in the fiest year of life, dispige bring
ki 1135 B/ L, sy b s adcitionsl prodictive Gictor of allengy developrisnl. Recenily,
crar nesearch seam described a case of a S-moenth-old oy with an sraphylacic reaction
Following Bhe iviake of cow’s milk aed eggs. His blood tesis sbeed Bigh levels of sigk
against milk amd egg comporenes and Bet v Tspecilis [gF levels Below 035 KUSL | 4]
Tz boy's Bet v Lespecilic IGE levels measured af 26 mimihs were low at Q37 KU/ L, whereas
thiees masasired o1 57 paowihe woene 235 RUL. Clinical mapslestations of allongy, sk
timing was consisten] with the birch pollen season, ocoamed already a1 sIgE levels bebow
8 kUL Theee have aleo baen shadles corducted in sdul pakients that have showm the
ol berw-allergen molecule-specific IgE levels {with a ramge of 0103 kU Ly in

diagmoming allergies. Balsells-Vives et 2l demonsirated that although mest patients with
syanpioma ol pesch alfengy bud Poope S-specifie IgE levels of =055 kL L neardy SFcof
the peach allengy patients had kow Pru p Sapecific Izl bevels of 08004 KLSL [45]

Clinically svidemt allergic dissase apgpeams 0 be preseed wheen the IgE antibody linvel
s grreader thuan D35 KLESL, bt not alweans, and i diepamads Baghly on e spasific-ba-total
IgE rakio, the total IgE of the petioet, the extent of allesgom eagestine, and Bhe “smsibily ™
o the putict's mast solbs. Neverthoks, the mbergretaton of sIGE rosults in B rarge ol
1 6035 KR /L ahookd e msde wilks catass.

1GE i s bt of sensitization bul red allerg dizease. (b iz only one of masy “risk”
Lactors for the developanent of an allergic reaclion. BgE antibody levels abose 0035 KL s/ L
have basens associated wilh a higher probatality or a greater rsk of chimical allergic disese
manticstations. Mowever, allergic desease cannol be determired Iy the test itseld bui
rathar by e phyvsiclam wivn takes vio consideration the patient’s clinical histony of type
1 hypersensitivity-sssociated reactions fofowing & pelevant allergen exposure and cther
patient and emcironmental rsk facioms feg. Il anhbody levels, fobal serum (gl levels, the
patiend’s family genetic history, the sevenigy of the reported reactions, byps of reactions,
ol cross-neactive allergen oxposiarc],

&, FAATHE Nok for Everyons

Currently, PAMIE i not meant o be par of rostine allergy disgrostios, Dissse-
marageEwnt protocods, inchuding these on patient eligibility to uedergo immunatherapy,
still mesquime posative allergen eotract-based s1gE or pesitive skin prick tesk esalis |45].
Murwtheless, this methasl serves thee addlitionad fanchion of helping B make B rosss oy
it AN 8 nol inbendis] [oe manoseesatined P.ll.qrrlﬂ wilh a piredictalble, sednoril
patbern of allergy sympsiooms. These palinis nguine ondy ratine daagnostic iets molving
slgE lvwls e chin prick testing in onder Lo eocae imimusedlerigy.

With ihe developmwng amd grealer availabatity of PAMDNE, practical gquestions of
clinizians e hiny 807 and "when” g wae Sodecular allengen disgross amd wisther such
a diagrostic strategy is appeopriate in berm of oosix and predictive values. There ks no
singhe opiimal answer 1o these questiors. Each case should be considersd individsally
bz oo L clinidcad conadiation of the paticml. Nevertbeles, we cam denbify cenaen groups
of patients whe benedit most from he e of PAMDSE in the proces of diagnosing thelr
clinical symploms. These are subypects dlassified for immanatherapy (patients allergic e
simygle or srveral inhalant albergers, patients with multiple allengies 10 palien or wigh allergy
n Mymenoptera irspcts), patients with anaphylavis (after food, with the participation of
ovifachors, with delaned snapbylacia after med meat, idiopathic snaphylaais), pationts with
Late allemgy, with polysensitication (especially those with a co-existerae of seemitization
tar imhalant and fooad allergemsl, ancd patienbs with Gl allengy Co ssses the ik of e
ssrvrmity o alliergie e thims aml b iSmeily unsarcind s of smsitealion). A2 this
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proint, the imyportanoe of clinaciaes should also be emphasized. They sme resporssbie for
decding whon and which diagnestic strategy should e nsed, taking info sconunt the
patient’s symptams anad ghe local Liwe

7, Limitations of PARMIDN

e thae limigagions is the mmsber of molecules marked with PAMDSE, Curmenidly;
over A lhemsand mabroales are discribed, but we cam roalinely label fewer than DE of
thien {Talsbe 20 Dhue b cost constraings amd dhe clindcal value of fhe resalts, gmly vwry few
voamporsnt sk antibodies ace foatinely fun on sngleplex ve loaday. For eximgple,
peaenl mokeoakes (Aora b L, Ard b T A b3, Acrach & aead Ara b ) are routinely poiiormed
dhie b their eatablished value is conlismbng rsk bor mild vernos seven® feacbion and cnoks-
Feactivily with the FRLD and nsl T allergen lamilies. However, it shoubd be ersgphatiod
thart wie can pey determine <|gE against masy clinically important sroleoales, but mone
wliidies ane necessary Lo peove thear wsefuliness inclimical practioe. On the olher hasd, it
shald be nobed thal in some cases, ¢, cow's milk allergy, the determination of siglk
against dlergen componerds does ol brirg, greater benefits than the determination of
slge based on allergen cxtracts. The insproper inferpeetation of sIgE ressalis based on
allergen extracts or individosl modecules may lead o the overdiagnosis of the pationt
anad smnecesaary elminstion of & given product from Ehe patient’s died, wiich may et
i & loes of toleranoe w02 given procuct, Therefore, sigE sesting showld be ondered and
mberpavtisd wery carefally by e cliniciana hasedd mn the patien)’s clindcal spmptoms,

Tablr 2. Characieristios of sebeacied nbs oeed for PAMDSE

H-il'r_nl Mplroules

Tha Trctumir Tvps of et Lamea il
Terst Alarasbasbuares o i rsigrati Triw vel Tena h-u-llrlih_nli Dot
Th v i
Therms: Fiaker Schmi e "
Iul.-ul-d.'.ir" SN LLTTSTF o] g e 16 O EL L
Irn | Walthass, &l LISH il
Pobieck®  Miochnck Cobbl bieiey, VPR i e Malip u LELITIN ]
Fuirsbra® 1I:|I|1.|1.:|||.-M-'. mph::.q st Lt el pirasraitn 11 AR
Irararmel oy fhevme Pader soemiidy sydul plurer -
BAT Irs, Wb T [hetgiomnil o S e i M LWL ulrpha 113 BN LN
ALEK®T “"'"'"""'"":"“r."""'l i wfhh'“_r S ariduiirr Muliphs ks mi kL

" PPt i bor apific gl 7 I sddion s allergen mokanskes, o A1 T el sl debemiise
th sl b 115 eviracis and e bt IgE . " inborrabior, on the namber of pradecakes cures e the ctboal
puiady g oo S sl rmarm sl ferers oy ded b e e Dl i e wrbasles

Anarther imstation s that some impatant molecubes cannil be determined otherwise
than by means af multipheos [ 1747, Ore example of such prodeing is clecsing, whach kbave
bweeen shorwm ba be importamd in patients wha have o history of anapbaydasis sfter consuming
s, smfloraer seecls, ar soy and wha have skinoor blond ests negative for allimgen
watracts, The determimation of preeins from this greap allmss for the assessamien! of e
wiak oF srvery acaphylaces and Bw clandiaion of ambagiaoms cases of allisgy |47]

Ak irs Ehae s of allrpen ontract-based dliagnostics, the nesults of PAMDEE may nol
alwiays b corisisterd with clenical manifbestaitions. One of the possilse explinatns o
this phenomenan invalves SO0 DS Bt are peewenl insoms prossns [17,45]. AniCCD
antibadies may produce positive results i in vitho allergy bests, which may hinder the
clifiboal Bnlerpretation of laboralory el fesalls. This peoblam ey affect up o 30 of
patients. The source of the CODs that in s ectivate OOD-specilic 1gE symthesis are
usually plart polien allergens and insect venoma [ 19,.45].

W hance natarally ghvooey lated and non-glyoosylaned maoleoales and allergen extracts.
Clwicians’ knowledge of mobecular struchare seemms bo be of greal snportance in inferpreting,
thee effect off anti-OC an gl resnlts from allergen molecules and extracts, Curemihy
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we uve mevoral approaces. o limat the mpact of anti-CCD om sigE results for allengens,
spch as (1) he use of pecombanant allespen modisules GF iF doss rok reduoe the duagnostic
senadlivigy for modecnles]; (11 the determination of slgE against CCDs i the pationts” sera;
{3 the pse od a blocker against ans-U0 s (a5 an addidional magen or resstinely = standlard
procedunl. CF course, individual sehations hive theer sdvantages amed dissdvantagies.
Ferr exarmgile, the use of COTY inkdbilors or nevombinant proteins in slgh bestiog s not a
g sl b e il micbiosusbes. Thee wiser oof dliglycasy Latoed Torme of Tei 2A_TT and A
5 minkiverkes lus Bren shinn o sediie Bhe smsitivity of wheat allengen-speilic and odery

allergen-specilic IgE tests, respectively [49.50]. In addition, in case of doubt, in vive skin
st can abways e perfoemed or @ provocation test can be carried oot Obaingng e

bmnwledpe and experieince necessary for micnpneting PAMDE et reoulix may requsne &
certain amossnt of dedication [17]. Education oo PAMINE sems b0 b nocessary o belp
chiniclans obtain te knowledgze required for interpretieg the results.

8. Cosis of PAMIDN in Allergy Diagnosks

1t s aleo weorsh emphairing dhe oced of PAMDE use in diagrosing allergies. Sngleples
] prvaltiples PR INE bests { Table 2 ame roflatively exporsdve, and this s why they see mot used
ronrtmely: Hovwever, we can look at the oost of 2 multiples test in benms of the ninmber of realts
i provides. & mlsple tesd resul provides mone than a tmdeed incdividual et resolts, Sonks
80 which we can obtain a pemonatined detaled allengic profile of the patient. This alless s e
Ik oot s oot il wrsargr PANMDNR in allergy disgrasdtios feom & diffenem perspecthoe

Recvml svpuorts buave underlinesd the potenbal of FPAMINE @ the feld of health sooromios
anad have suggpeshiad Bt i can help b sy costs e B cliagneosas of allergees [51,52]. The de-
taaled  smedticabion  profle el improves  he effictiveness  of Imm‘:ﬂhpﬂpl:p
Altbeniph Emmuanoiberagny is sl elinscally hased, it is PAMIDS (hat allens fod a mane
prrecic seliction of speific immunetbsragn vaccines, which can o e oot [51]

W weirnihd e b espectally highlight e sole of meliples lests o redioe costs. Moee
than a hisdred isdivideoal best resulis from one semple cas prosend a oompeohsive
picture of allergen sensitization, wiich can be weed for precise medical reaimsent. In lact,
uinreropmared amd untreated albergy b= 8 major ooul [acior for the managemenl of allergic
diseases [ =54 Early detection of the disease and the isplementaticon of an climinatien
diet can not only reduce the costs of dagnosic processes and subsequent terapy but can
s s gnificantly inspronee the quality of life of pabents, as we have demonstrated inomr
research on avtnimenune disesses [27,.55] With adberence to proper treatment and the
precise diagrosss and proper masagement of dlergic disesses, i has boen sstimated that
v high costs can be saved [R5

9, Sammary

Lising PAMURE in albersy disgprosiios and reducerg the bower Hmitod pormal slgh bevels
arg intendeld bo diagnose allengios as varly a5 possible ancd belp assess the risk of molecular
spresling and sruphylasss. PAMEDNS is also o stabe-of-the-art ool that helps oo make
dicriigme on the ingroduction of causaBive Bvakmerd —allengen-sgecalic immmt i py
aiald parsoraliced selecten of immuragherapy vaccires. The actions akin Based on e
i o sltairasd via PAMDNE may belp shein allimgy divelopmend. Cinsicering the
wulEtiniial usefuliieis of PANILRNE in e clnital managesnsiil of palicets with mconclusive
Folle ool it dllorgy dests, having s techinology ol our desposal mades albergie masch
oo saeii imee achievable

A thor Comirilabioms Conopiualivation, E ML amd B wiiting=srignal drall prpasaiion, | K-8
wal 8 weribimg—revir and ecbEng, ERL BC amad LE-NL; sopervisson, BC amad E5. AL authomn
Py e e agresdl fo thee pasbibishad yorslomy o thie sl
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Abstzact: I ceder %0 answer the guestion If an IgE-esedisted allergy (AIRE) may oocur in seds
pocts with oeliac discase (CDL 2 systematic review was performad of avadable publications cod-
Jectedd i the United States National Istitute for Blotechnodogy Indormation/ Natioral leatitutes
of Health/National Library of Modicee / PubMed database up 10 28 December 222, with the use
of the following keywords “allengyficeliac /covhiac”, “sensatizationdecrliac/ covdiac®, and “anaphy -
Laxisfecodue /cocliac™ compased in the form of 4 comjunction. In wtal, the search returned 2013
prublicationn (roes these heywonds i 4oy section of the article. As mumerous review artiches e
cluded the abovementioned entries In the abstract, we deckded 10 focus on the publications with
the entries only (n the tithe (n = 63). Afer nefecting studios unnelated 10 the sopic, narmative teviews,
book chapers, comferonce abs . sympost ¥ letters to the editor, or non-Fnglish articles,
I8 palications (6 cbweryationul original studios and 12 case ropoets describing a sotal of 15 cases
of AIgE developad after & dugnoses of CD) were includad 10 this review. Our sbady s the finst
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sy the meview oo allergy ocommence in CD patients. The analysis indicated that the possility of
2 coenistence of A-gh with amy food and inhalant allesgens in subjects disgnosed with CD shold
be considered. A semsitization to whoat was the most frequently descrited im sulbgocts with CD. The
clinical maniestation of ARE o CD was stenilar to that in sulyects without CDY g, with possidle
atopic dermatitis, vomiting, urticania, angioodema, o anaphy lactic shock. Sorconing for allengies
In subpects with CD shoold be considenad, especially i those cases where sympioms persist after
introducing 2 ghaten-frov dict. The elimination of wheat from e diet of patients wigh CD may lead
10 4 loss of immune toderance and 10 the development of sonsitization, which say even manifost
as anaphylavis. In conclusion, alihough there ane few studies g the oo of AdgE m
subjects with CD, they show the possibility of a coenistonce of both deseases and the high clinica
stgificance of thas phenomenon. which indicates the need for farther stuslees.

Keywords: coliac daease; Igh-mediated allorgy: immunogiobulin ¥

L Introduction
Celiac discase (CD) Is one of the most common astokmmune diseases and s char-

acterized by non-specific sympeons both from and beyond the gastrointestinal tract [1],
Gastrological sympiomes maindy inchude stomach aches, Boating, diarsrhwa, or constipatson.

Nautrimts 2020 15 995 himpw / /ot ong/ 103390, o L SO0995 Mt /v endpscoms Spmaemal nutrienbs

46



Fla Ty DEIA. 15, 995

LA

Sympioms bevond i gastrolndesinal iract may inchude chrong: latigee, headaches, and
amimia 23] The basic ar most effective method of CD frestmint s a ghoten-free diet
(GFIE |40 Hiosoeves, it bas b shosvn Bhat nomsore tham B of subjects, the symphoms
may poersist despibe a mestrictive GFD 5] The stadies of awr team have nevealed that
symploms in Podish CD patients persicled for ap bo & vears alfer inbrodocing a GFD [5.6].
Uine oo the prsaibide causes of pomsistiog symptams dospite the ase of 2 GFE may be the o
exlstenor of olher diseases. In the above-mentiorsed study, the respondenis most frequently
rmigratiorsed anemia (34%) and allirgies (13%) when asked aboat comaorbidaties.

Although anemba is guite common 0 CD, pessing a problem B it is a symptom or a
cosnplication of the disease [7], the literature dats on ibe coesisherer af C10 anal albergies
are rather scaroe.

An allurgy bs diseribd s an eaagggerated nsponse fom the boady's immee ssiem
i ptherwise irert substaroes present in the ervironmend. An allergy may be kg E-mediabed.,
i -lgE-mediated, or mived (IgE-dopendent snd non-lgE-dipsmdint ab b same Eins),
[Peessible sympioms that may occur are Wching: redness; a rash; hives: swelling of the lips,
lowgise, and alfways (angioedemas); nauses; vomiBing: abdoeminal craenps; shostness of
breath; wheezing: bronchospasms; siridor; fainbing: or oollapse [5]. Anaphylasis is the
e sevene B of 4 hﬂwumi'llﬁly reaction, e viry rapid progression of which can be
life-thmeatening and falal without an mbervention [4).

Bl 1 and allergies ame melsted o an sbnosmal Tunction of (he imnsiese systom,
especially of the regulatory T cells in the gastrointestinal ract, which play a fundamen-
tal Fole in maknbasning imonune okrande amsd prevemiing both autolmmuniestion and
spnaikization [10],

The proper development of the immane tolerance of a given organism determimes
that the food it consairmes i nod reated as o potentially pathogenic antigen (A Hirsener,
im a few siluations, the disturbance of this tederanoe and e stimualabion of the immune
sy=temy with a fesd anbigen may lead e an abnosmal immune reaction and resull in the
accunrence of, for exampes, 0 and Sor a food alleegy (FA) [5,11]. The clinscal symphoms
and binchemical abnormalities ameliorate after an elimirution diet in both condilicons [4].
A lifelong glulen-free diet and a diet with the temporary elimination of harmful food
allrygpires ame proscribed foe C1 and FA, mspoctively [12)

Thee cvwesiishenaoe of C0 and allergies 5 naod fully explained and the literahane lvcks data
o the Enequiency of The coeisienos of Thise diseases as weell as ihe populstion distrilnstion
or climical signifcande. That iz why, inthe present stody, we aimesd s mevioe the svadlsble
jrablications dor the codurnengs of an IgE-medaatod allengy (A-1gE) in subjects with CT

I Materials and Methaods

This systemalss nevsew was perfomesed in acoordance with Prefersed BEeporting llems
fowr Syptemnatic Reviews and Meta-Analysis (IPRISMAS guidelines [ 17 The selected pagaers
wiene important o reach the pescarch gquestion: “Cam A-IgE occur in C0 patients?”. The
wleckninic srarch was performed By e pairs of inglependent nevicwers. Are disagniemaent
was eesolved by a discussion unil a consensas was reached or by corsulling a third aulkor.
Adler b search, all artichis wens insested ingo the EndNobe program o exclude duplicate
articles and then saved inan Exoel data sheet, where the classificatson, selection, and
sirvening took place degurling on the e of sivdy, year, and sdevance. Subsequenidy, an
cvalmation of the tthes and abstracts was performned that screened the papers acoording
by the eligibelity critesia for the Tull-text evaluation snd then deternsined the incluged
shadies for the qualitative evalastion. The descriptive data of the cinical or methodological
factnes such as e boca o, vpe of srudy, sarmple, ape, Ty ol allergen, svmgions, e
of fests used b diagreose allergies, and prevalence results wene extrached. In the case of
losll oo comlsing data, the authors wene conlacied via esmail. In cases of discussions, the
aukhors wene contacied by e-punil, The review prodocn] was submitted for pegistration o
the FRUSIERLD svsbem with (b mumsher CRIM20Z0HE85T,
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Due o b limibed nursber of original studics inchuded bnoour analysis, the low
precision of the et sizes, and high variabidity of the daks, caloalations of the bias with
the e of stadistical methods based on assmmeny and regressson soch as funnel plots or
Egnee's test wane nit paerivamiesd

LY. Sedrch Sy

Irs cerddier iy vy dhe pussilile cocurmesos of A-dgE wigh amy fond and inhalarsd alfergens
in patierits with CDL svailable publications om this issue gathored im the United States. Mational
Irestibube for Diotechnedogy edormation, Mational Ieetibutes of Health MNatioeal Libeary of
Medicine FabMed database thitps:/ /wonowncbhinlmonth. gy Spotrmed | aoorssed on 18 De-
ormber 322 sweee coliected and mweviewed. The seanch was based on the iodlowoing kepwonds:
“allergy foovliae oo™, “sonsitationortiac S ooeliac”, and © - e oveeliae™
compapred in the form of a conjurcticn. Due to the endiiplicity of the peview articles on
gehuters-refate] disss swhisne the ke aften accurmed in the abstract, it was decidisd to
spanch for the above-mentioned endrics ondy n the tithes of the antices.

2 2. Incfresion awd Enolasion Criteria

The inclusion cribemia were as follows, based on peer-peviewed fall-lest papers: sys-
iematse reviews and meta-analyees, original astiches; crse studics; wrilben i English: and &
descripgion of the presenoe of am albeney semaitication, or ansphylads in children and for
el weithy CL ibat wirs redabed 1o the rescarch quicstion {Figuse 1), The exdlusion cndenia
were papers nol related bo the fopic, narrabive reviews, papeers not available in full-dergib
wriFen in languages other than Erglish, animal studses, conderenoe absiracts, editorials,
letters bo the editor, book chapters, sympasiam reports, or articles describing only the
peychobogical issucs related to A=lgE and CD.
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Figure L Flsw chan slunwing the procvss for indusion of studies [131
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3 Resulis

[n total, a search using the search keywords (“allergyfeceliac/cocliac®, “sensiliea-
lioseondiae foomeliad™, and = anaplclaefoorioe /coslue™) firaimed 2003 publications. Afler
narroswing dowr the seanch bo the comtent of these keywords in the tifles, we obtained
£ publications (33 & “alleng oo ool las™ keywionds, 7 for “sensitiestiondood Las fomdac”,
and 3 for “anaphylasisfeceliac / coelisc™), From a iotal of 5% articls onntainang the words “al-
bergry ooe i Sendiag™, 5§ of them were deleted (4 articles, although containing the searched
wards, did not refer 1o the research topic after reading the content. and 1 was dated 202%),
From the whole numbss of found amiches, we also deletsd one articke wiil the use of
“peensitizationbochiac” and with “allergyfeceliac” bocause its tithe contained all three words
“alllengy fesensilieationdeceling”, Adber rojecting the articles ihal were nod relabed io ibe
tegic arwd did not maset the inclusson eriteria, 18 publications remained: & ariginal papers
{observational studies) and 12 studies desonibimg a total of 15 cases of A-IgE developed
after a diagnoesis of CTL These wene included inothe analysis, Mo systematic neviews ar
meta-amaliyes were found in the sbiaimed materiale. The number of obtasned publications
is presented in Table 1

Table 1. The russbser of stoles found as & nsull of seching. aticle Biles in the Pobbed
it wssinng The Rarywonds * allesgydoorliag  coeliac™, “sensilizationdooelisd /ooelisc™, amd “asapliy-
laschsoce | e coelias ™ in S doam o a conjunction s of 38 December 2022,

ALl Artiries dn lararisisien

Driginal  Syviemalic Case Keview ¥
Kayieords Pahed Dactidid with g Chhes

i i Analysts Stadiew Bariews St iew Articles Search Toph
el ydeorkad MqomdiacT i i n b ] LEd (R
B desrbis: L oortusc” Bi=14) 2 i @ o 1 a
=uruaphy Lisiakorlisc ! crohiac™ | a i 1 o o @
S ieh % 4 ] 17 5 8 1

D& il of X3 armiche combaining dhe words “allevgyliorli fonelias were foumd, But § of thee, alihough
contining the searted wonds, dal sl reen o the ressarch g A resfing e corien s ome v daied
2T T Oy Gitichs diiwnd s sty i W i o "yt i el ™ g il b b B e s
tebe vorraned all thewe wenh “slbrigy Ssersati oo ™ Uihars. heipeient ool o bk, abetact o & comberenr.
m_mhmdﬂ.muﬂ*lﬂhk;.hﬂlhﬂr:ﬂrﬁmw.‘lﬁﬁhlm

nglish]

A1, Incidae of A-lg EfSemaiirzation im Patients inith CD
Aun snislysin ol six originad sthedies [Table 2} nevealod & possibe comvistenon of CTFand
A-IE im fosar of them, bowever, two of them did not confirm this corredation. Among the
papers conlirming the possibility of ap A-IgE oocurmence in subgects with O3, o papes
comcerned allergies [14,15] ard anather two corcerned sensitizabion [ 1L 160 Among the
sbuidies included i the analysis, theee wieee fows prospective [14,15] ard two retrospective
reseanch shadies [12,16] Five of the six shudies wene conducted im Ewrepe | 12,04,1587,15],
Th sbudy groups varied signalicantly and incloded 557 10 1004 peopde with O [14,13).
In fw studies, i the beginming, the shody group oonsisted of subjects with a positive
result of specilic celaae antibodies e, anibodies (o desoe rarsgbutaminegee (T02) in
imemumniglobulin class A igAl and for TG lpG—and C0) was diagrosed in these pationts
during the sbady [17.18L The grougs of patients e the analyzed studics were also nnt
In four ol of the six analyned origimal papers, the shady groups inchaded
both adults and chaldren [15=15) However, in one of themy, thees were children over
] mmrll-ngrlrld-ldu'lull?l: thee sl imcladdied] subjects from | o 200 years of age [16],
Im ihe other fweo studices, only children | 12] and adulis [14] wene analyzed.
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Tahle 2 Summary of original shudiees meisaing the cseustence of sy /sensibsation and CT0L
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Thae miusnber of shsdies Enchudid i the carnent el appeaned bo be oo
small 1o draw generalized conclusions about the prevalence of A-1gE in patients with CE.

Addatioaally, mm‘hmﬂlﬂ.nﬂ'lﬂudmlﬂtml b @ spweilic allergen with the use of
& chosble-blindd, placebo-comtrolled challenge. Therne(ome, based on the fourd and aralymed
papers, wie coubd only drasy conclusings lbwt-lh!'mq_mﬁ-_rﬂuluﬂl;ummpmph
with T,

I the subjects with CL incbuded inoihis analysis, sensitization (based oo the nwea-
surement of the condentration of spedlic immuroglobulin B {s1gE) in the blood semm)
ranged from D6b=2000% when sigE was tesied o mone than one allergen [12,14]. The
et frosqueenitly bestesd allergens were Bhose containang gheten (e, wheat, rve, arad bas-
lew) [1%, 16, 8] The anabysis showed thst the frequency of a wheat allergy in subjects with
CEF pangged From 4.0-7.00% [15,06], The incidenar of sensitization o rye and barkey in CD
sulbpects was 105% and 24%, eespectively [16]. The case studies presenied in Table 2 also
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repearied that e most common allergen bs provoke allergy symploms in O patienis was
wheat Typically an lgE-mediated reaction ta this allergen appeared in early childbood and
s owercomme vl 3% years of age. but in 3 ool of 15 peported cases, @ wheat allengy
deviloped ot m Later agee | 19-21]

Oither foind allergeres. against whilch sensitcation occwmed in CTF patiente included
worw s milk, hen's egpe, Bpines, ek lour, barkey, oats, lonlils, fish, peanats, rye, and
com [2022-57]. Although a wheat allergy /sensitization was the mest comman in CD
pratiembs, aspesially m childnm, slgE tis other allengens wis also fiund in sersitingd CD
subpects [14]. Claca et al assessed the nosdensoe of ACIRE in adult paticnes with €D
i o= [ theic selatives (noe 2752), and sposises (n = 318; 488 conbral group) [14]. The
shady was hased on questionnaires distribubed among patients at the moment of 3 CDdag-
nusds, Subpects reporting any’ allery sndenwont skin-prick tests and the determination of
total IgE and sIgl in seram against 20 allergens, including inhaled (Crmimgcee, Paretara of-
Sednale, Dernstfopengodlic, and Allemania) and food (milk, eggs, fish, shelbiish, niats poamits,
tomakoes, citrus fmaits, and soya) allergens. Among, the stady subjects, 173 (16.6%) with
CIF, 529 [19%) elatives, and 43 (125%) sponises had s allengy 1o ab keast 1 allergen, mast
oflen bo podlen (33 MEG470, mold (4% 2832%), vepetables (E2; 6.94%), cosmetics (11;
6307, amd fish (8 347%) Cudiwska e al. [12] stsdied a ﬂrmpu! =5 childen gl Aoy
i mosmthes o 17 years {mean age 81+ — 44 years) with disgnosed CFand demonstrated
thwe pevsience of slgE B moee than 207 (mo= 12 of the childier The childnen were mast
frequenthy sensitioed 10 girborne allergens (66 7%, then te food allengens. (38.3%) (a few
subpcln woene sersibized Boll i airborme amd foed allergens). OF the aisbaorne allergens,
the maost frogquenitly sensitidng wene bowse dost mites {6,002 50%), wrass (5012 41 7%),
and barch pollen {8/12; 33550 O the food allergers, the mest frequently sensitizing were
prasubs {5712 41.7%), cows milk protesn (37125 25%L and hen's egg protein (2712 16T%),

11 mds do e highlighted that mothe analyzed studics, various fests were wsed (o
dasgnose sensitizationallergivs, from self-repoesting questionmaine of allergy spmptoms
therogh akinepeick tests and e determination of slgE inbleoed serem tothe use of the most
maslirn ool which was mlecular allergy diagnostics. Amuong ther allergen mokecules,
seram sigE was determined bo Tria 14, Tria 19, and Tri a ad_T1 (the mhibisor al a-amylase)
Tevms wcbwrat, which mury b dssisciated with am anaphilosis sk Philp 1, Phlp 5, Phlp 7, and
[ g 12 froom imodhy grass werne associabed withoan imhalation allergy to this grass [15,15].

Amgmy, the analysed original studies, e ol them did not condirm the possibility of
AlgE im CO17,05]. Enroth et all did naodt find subjects wdith CD and A-IgE im their saney
coluactind as part of a bealth-slale sssessmsnd in 1068 suljects alenie 14 vears of agee [17],

Similarly, Spoerl et al [1%], on the basis of a retrospective analysis of biboratory test
resialis perforened lrom 20002006, indicabed ghat & wheat allengy did nol sevi Bo b related
1ok Mevertholess, of note is.a companson of the number of sorelogical lests for C0 with
ther nusnber of slgE diterminations foe wh.-:-u.ﬂnlr 1% oof patients tested loe CT underwent
an alpE determination for wheat, despite the fact that approsimately 209 of the patients
tested far C10 had inlestinal symgioms l:'ul.nmlngur:umpi;l indicative of a whiat allengy.
Thee=er fndiings were emphasized by the authoers, who implied the anderestiration of the
albergy incidenoe v subgects with CD [1H]

A2 Sl Manfesfalion of A« eE in CD Falients

Thee anadysis of the shadics showed that A-lgE im patienix with C0 mamiested siovilarly
1o L1 subecte. The case studies [Table ) eposted Bhat C0 subvects provsenbad with
allergic symptoms such as diarrhea, abdominal pain, vomiting, articaria, hypotension, a
mdmmuhlmﬁmammﬁ.mmﬂ Tha casai i bay
included seasonal rhanitis, axthima, and atopic dermatitis [20.24,27-30],

The sympioms of AgE in CD patinis werr aleo analveed in sclectand oeiginal pa-
pers [12,04.00].  Lanzarin of al. in their groap of 74 children and Seenagers with C0O,
conlirmed the ooowrmeree of asthena, al.l:-.rﬁh:' ehiinitis, amd abople dermatitis oo than
U7, B3.5%, and 54% of the study subgpects. respectively | 1s]. Ciacc et al. presented that
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stopic dermatites cooureed three limes mone often i subjects wilh CD (5% ) and fwo
Himaes prsee often in their refatives (2.3%) than in their spasses [1.3%) [14], Furthermom,
o charge in the incidenoe of allergics i the sbudy subjects with CO was demonstraed
asfter o yoar of sclberence toa GFDY 4] Cudowska ot al, |12] also presented that A-lgE in
Crchildren often manifesed as alopic dermativs. I is notesariby, howeves, that in this
atudy, 1/ 3 of O children had atopic dermatitis, bt the symplems wene only caasesd by
feod allergens in 5 of them. On the other hand, the authors noticed that other skin diseases
sisch as wrtivars or hevpatiform dermatitis could b claimasd g0 b a skin form of C0, and
gasbrodniestinal symplons coald be misinlerpreied as those only related to CE.

Anwathar gromip al alberygie sympriams in patients with CE ane gastrointestinal gymgp-
toms. Cudosesda of al. |12] showed that almost 42% of CD childmen meported gastrodnicstinal
symnprioens dispie using & GFIL The semilanity of semplams in A-[gE and C1 can make
it difficalt to determine which of the diseases developed first. 25 shown in the desonp-
bns fromm o few cases. Berghini ol &1, descoriibed & case of a 25-yearold wioman who
wias disgnomed with both discases at the same tioee [29], Smilarhy; im the oldest reported
cane (196} [31] of A-lgE i a Smontheold imland, | wis dillioult b devide which disesss
deviedoped firsd. Symptoms such as diarrhea and wel ght boss oooarmed after the infroduction
ol & covr's miilk and wheat diet |31] Aming the caee studies presemied in Tabde 2, there
were 1T studies describing a botal of §5 cases of A-IgE that developed after a diagnosis of
CI Huhﬂﬂ.Inlﬂlhfmuﬁuﬁgmllhwwalmmﬂhﬂmhﬂﬂduﬂnm
after the diagnosis, an allengy 1o rew allergens developed | 20,2720)

Regardimg the fact that ealy 4 out of & original stodics wene designed s way that
onabled the reporting of effect sizes, with a ko precision of the effect siroes and o high
variahility of the data, a caloulatson of the blas with the use of statistical metbods was not
pissable, An ovirall risk of pubbcation bias was plasible, bal andesar.

Table & Compariscn of case rrpucts ol IgE-modissed allorgivs in subjocts wigh CT) nchuded in the
Liber i i P

At Pubeliv alimn ul CTF THheri Canguilinl
Mo Yeatln * g s Srwptems Confirmed ABRTS 41 rgic Disrasen
K eg al [VIE
i e 0L prare oy Mormiting aarts G’ Tl
aml
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nal T, ared ks ol
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1 AW 4 s gl Iuslrss, Suhikmes, snd ""'h"ﬂ'::" barbex
na| waaTalirg ivamenduiely
Nl h Alsopeiead pin, mcial
i 5 2 ywarw i gard uftivaria, s greeradised Corws ol b e ALk mihrea
A ;
Al
Liriicaria, aogh, shorfess of
Wemg et al [19]
5 14 1 montbe fginl P Wheat
na pruvatl, el vl Flag
Fhelfer et al |27

5 A 7 i TR Chrea urtsiaiia Pk b it Thnt




Fla Ty DEIA. 15, 995

LE L]

Table & Comd.
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A Dizcassion

The amalvsis conduschnl on the basis of th liserabire indicated had 2 possible aoexis
tence of A-lgl in COrsubgects should be considered. Allengies in C0 subjects manifesied
similarly b pon-CU subsgocts; o, with atopis dermatiifs, vamiting, uriicasia, angiendema,
or anaphiylactic shaock. The Eerahare meost ofben describes subgects with CD as allergic
b whaal, which may have Been bevause this allengen was the mest Fregquently fesied in
the shadies. Screenang for allergies m subjects wiih COVshould be considered, especially
In1h¢ucahwh-w.;}vnptﬂm ptrm!ﬂhmh-h.lﬂ.gl(,‘l—'ﬂ- Thirte asv P avalkilble
arigina studies on the effect of 3 GFLY in subjects with {0 on the development of a wieat
allergy o an allirgy b olher gluten-condaining comals, A fow reportid cass ndicated that
thae efimirution of glaten-contairing foods may induce the appearanoe of spf against these
feowda |26, 27 00) A wvpolisesis was oven developed that the interrupled and accidental
corsEmption of gheten by patients with CD may promote sensitization | 4. An example
that conild comfirm this hypothesis was the case of a gerl who was diageaosed with Cl2at
thee age of 6. After mamy years of a strict GFD, at the age of 15, the girl started 0 copsume
glueten cocasionally, which could have contribaubed to the development of anaphilasds wen
sher ate priks breal, Inothee case repart, thee suthoms by pothesined that oocasional glaten
consumptien by subjects on a GFD was likely 1o conEribute 1o e developeent of an allergy
tos wheat |20]. Eimmation dicts, inchading a GFD, maiy lead to.a neduced holerance o e
products excluded from the diet. This hypothesis wirs abso supperted by the described case
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o & 1evear-old bow with O and a GFE whoe developed anaphylaxis afier accidenially
ingestingy gheten [27], Ancthier bypaothesis that could be comaidensd after arabyring the
lierature regarding the oocumenoe of AslgE i subjects with COF was that it may be that
patients with ClF are already sensitized o wheat. Embarking onoa GFD enay head tooa loss
ol loderanee ba wheat and, thereby, 1o the development of a wheat allengy [50]. Farther
inwirstigations into this issoe ane peorssary bivasse avosding eating wheat for sulsects with
C¥ ard a wheat allergy may kead to fatal anaphylass [25]. Impostantly, food producis
indroafuced as substituges o ghoten-containing densmals may abso b o souroe of allergins
responstise for the development of araphylaxis in sersiticed pationts with C0L A case of 2
pratirrd with CTF who developed snaphvlacs after eating glisten-Toie pasts wis desorid,
[t was cstablished that sensibeation io lopines cansed the symploms [22]. In the cases of
ursex plaivend anaphiylave, B is essentis] to cstabdish. if the pationts with CD were med allergic
1o food products introduced a5 substibates for ghuten-conkaining cereals and i menitor the
Fink 18 sessiti xating i I.hewp.'lmnhe.n-ilhl'jl:l.

The diagnosis of A-kgE in patienss with C0 may be difficalt due to allengic sympsoms
biring Euskd b ay g boms nberprebnd 4 these elated o O Thine ane e faie 1y
of clirical A-lgE manifestations ooourring im C0F skin and gastroinbestinal symgpbomes,
Uintortumately, both g;mupnn! SN PLNTS A1 abq'u:.rplﬂl i the cosirse of U1 swithoul an
allergy [ 1], Therefore, it is important o consader allergies in patients with C0 whao Eail o
clinically impeove with thee imtreduction of a nestrictive (SFL

The diagnostic tests gsed may also kead o a msiverpretation of the results and
& Eailure 1o diageose allergios. In the case of a 15year-obd gisl with ansphiviasis aftcr
the consumption of pita bread, skin-prick Sests ganoe 3 postive nesualt for ghadin (8 mmi.
bt a negative resull for wheat extract [26). 1 musst be ermphasized that the diagnostic
lesks ane based on varimes allergen exiracts that are sedabde in water and thal raot all
allergens prepared in thds way comtaln albergsc protems. Several allergic probeins only
dissodve in the presence of detergents ar aleohal [3233] As wheal proteins ane poesdy
satereolwble, the disgnosthcs basid on their cvtracts may Gl 1o cstablish the sllergic
soturoe responsdhle bor The symplomms, A narw ool enabling o mone detaided aralysis of slgE
to particular allergen probeins and highly facilitabing the diagnosis of wheat allergles in
pationts wikh CDis precrion alleryy milisoular diagresis (PAMIRE] [34], After the dissovery
of sigE, the use of bests detecting antibodies o allergen maolecules has become another
milesbom i Phe dflgreosis of allonges. PAMDSE provides mose information than a diagnosis
based on extracts and it enabdes baoth a differentiation bebween primany sensitizatons
and sensilizabions ssalting [nom oress-neactions and the determination of the risk of
anaphylaxis [¥5]. Therefore, often only this ool can precisely establish what the cause
ol am allergic meponse s [124]. 1a the reported cases, apant rom the delermiitation
iff serum sEgE bo the whole whheat extract, meore and morne often its particular
sischy ae Tri & 14 (naLTTY Tei & aA_T1 {a-amylase), and Ted a 19 [aw-3-ghading had been
ditermimed [ 2020202808, In the case of am allergy b wheat inoa girl with CO diagnosed
wwhim sha wias 5, wobich wins repsoriee Ty Losnbanding ol al., particalas wisal maodecoulis weee
also assessed. 1 was condirmed that she bad senam slgE o ghiadin and se-5-gliadin [ 4],
wehsgliadim is & marker of bolk a primary allengy to whsal ard of sevene eactions in
children wwithi an allergy to wheat, as well s a marker of wheat-dependent execise-induced
anaphylasis [32]. PAMINE, as a new diageostic meibad, may beldp diagnose paibenis
with CO whao, despise fhe use of o pestrictive G, sl experisenoe botbersomie sy mpbams
resulbing fram their food imake.

5 Conclusiens

Char study was the first systhematic review on allengy occummenor in CD patents. Al-
ihiough there ane e studies assessing e coourrence of A-IgE o sibjocts with CI3, the
current syshemic review indicated the possible ooesistence of A-IgE in CD. However, the
acurenn of A-IgE o subsects with CIF i= a mol fully undersiood problem; ihis pequines
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further shadies i particular popalateons as well a5 shidies that would explain a possibbe
pathamachanism of a coexisteron of these b dispases,
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L. Introduction

Freseadl allengies are an increasingly comimses problem. Thene s a groming body of evi-
dence dhomieg Bl food allergies ase on ihe rise [1] Geographic and pemporsl differenoes
i allengy prevabenos reported so far Edicabe the pole of envisoneental factors in allengy
developmend |2=4].

Mloderular disgnostics allows us bo fdenbify specific prolens to which a patient iz
allengic. This evables @ 80 marage each patient’s allergy onan ndividual basis. By
wrderstanding the characterstios of the discribed proteing, we can pradict the sypmploms. s
pateent may exhibit. An ecassple 1 @0 allengy o profilins and polcalins, which gererally
misult in mild clinical syeaptoms. On the other hand, neserve probeins such as olepsins,
rnLTI’.h'u-nﬂnﬂmln.npuﬂl:rummimrl tin gy lanis and even the death of e

L. Fuabmiking sl i harlps better unaderstanl amad irack the allemgic
l:'l.lrﬂlﬂ'lﬂl.ll._pl.ﬁ'rlll.pﬁ'lfn prpuilation and determire the mwst commem allegienic
eredocules [56] Mool aflengy duagrestics belps spocily whetber alleegy symgrioms ine
dhi L Prifmisy sensi i of croks-resctivity. Moloeuls sersilidation aossomerd B & ool
urird b lerterming sepresenialive soroitizlion pallers imspecilic grosgs of patienis. Such
pesls bl p vl op diagnostic and iberapeiitss algormthin s cary childboed.

bbererd populations have vanoss sensilizion patienns. This wins demonatrabed in
the year 2023 im s milE-center Sweden, Norway, the Netherlisds, the Unibed Kisgdom,
Caermay: [aly, Spaind stady by Kiewict of al., who ssessed the speciiic immuneglobulin B
{slgE-reactivity profile based on allergenic modecules in children [with an ImmraneCA R
I5AC fest, Mhadia Austra GmbEL part of Thormo Pichor Soenbdic ImmanoDagmotics,
Viewma, Austria) [7] The amthors observed regionall, evposome- and climate-d
diffirerces in medoculer [RE-neactnsy profiles in Mortharn, Wistern, Central, and Soothem
Evrope, which may be a malesular hasiz for precsion medicinebased spprosches o allergy
rarapemsnt and prevention.

Farlivr shubars oo midooalar slgF svactvigy peofiles condudted in onferts feom scivizl-
il evmandzios (g, the ik Biygdom, Carmamd ind Thaly] il shdmmid rJriuluI-'PﬂhIru
of molicular sensifizalion [F=101 The Sillemenoes in palbérns may cocuf sven wilkim one
oy, bt demortialed = ebedy conducind s vasious rgions o Frames | 11] That siudy
abwwwred signi ficant dillensnoes in molocules oz o profdes Died o L didherenos in
expeate b the grven alleegens, sainly as a sesall of the dilfeseroes is the planis growing in
dilferent pegions of e coustry. Likewise, s Kascket’s stody, (he ouposone {primarly the
chimate } seemrd 1o be an impontant factor afecting the dadferences im slghl profile observed
between the oties of Bome and Bologna, Mahe and Sabadell and Cipuzkoa, Spain 7]

The purpose of our shady was 10 comprehmsively assess pediatric semsitzation
profies i fned allergens, fncusing particalarly on eight food allengens {so-called ~Hhe g,
Bk oo il s, wheat, sovbweams, fish, crustacean shellfish, tree muts, and peamubs
[Hagnostc tests wone condscied with the sise of precision malecular disgrostics. and
thee obtained data kel ped create an age-dependent sevmitization profile of Polish childmm.
Crvalisgs sinch a sensitization prodfile helps idengify tho mest comemon allergons, determine
thisr characteristics amd e risk of arapinliais, and draw Bhe conelussoms nicessary his
rnasugy allingy probless o etiee popalations, Dur stinly provides a comprobensoe
rirview il [gF sensifis lion profkes bused on bith mesheeular and extrsc aralyis of Gl
allesgens in childeen aead adolescents living in Poland. To the bt of our knwlidge, e ks
thae rsd aralysis of the eesulis of sltples bird - genomiion et comdiscied on childnen
Froen VAR regions of 1"oland.

L. Resubts
L1, Enbjects” Chevactorizhics

W amalyned the test resulis of 5715 childeen whio wene disgnosed i search of allergic
vamas of thetr vamioss symagrioms inoseoeral Polish lsbaratories in the period from 200% to
H2E Mlore than hall of the analveed grosp (52005 wene bavs, Thee s sabyect e was
Ti0 yoars. The voungest subject was I pecevihs old, and thi oldess woas 173 years old. The
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Laegest age groaips woerne be] % yearaokds (46 32%) and 1=5 yeas-obds (39 %4%). A detailed
analysis i bn Table 1.

Table 1, Characenistics of the study groop whane ruits wese sralyzed 0 s snsitration.

Thie Wumbsr o g
Hesults Analveed
- Dpimaly 173 L et
Al 21400 b
Pelicm 1]
ttandard devishamn ERT
Ferommtsle 25 &l
ST full
Pemoessile T (L1
Agw Mineam i3
Sanirram | T
L bt 13 rrwaibvs idad iR 1
B4 vars odd T .
51 powrs oldd | Frd| o
P18 yeirs odid i {12

(et of tew collectod Sest resulis, 577 nesuliz were obtained with the ALK test [asspes-
gt 56 nbracts and | 26 allergen madecules) and 4% rosslis were obiained with the ALEX™
frek [assssing 117 extracts and 178 allemgpon medesubesh. A sotal of 10850 madividaal
wIRE seuts wern obtaired and analyoed, meluding 631,526 slgE tests (58.0% ) for allengen
eridliules anad 456,53 slgE wewts (4200 Tor allerpgon exirscts. Thooe maolovudes wen v
chuaded Froes the overall allerpen mobevale snulyese. T of B wore eacludied bevaass
they wene s min of moleoules Broen diflerent groups, which made i@ impossisle s asign
thism bo a specilic Lmily of molocules—iiwse were 3 mis of strawberry molecules (Fra
al s Fraa 3, mix) assd & mls of ood molectles ad e 2 s Gad m 3--ard the thind one
wins hazelnut madenale Cor a 11, which wis due o s Gt transier ern resalting iy ooly
153 test resulis being available for ihis molecule.

Ulnimately, our anafysis inchaded slgl! best results for %5 food allergen estracts and
77 food allergen mnlecules. The bist of all analyzed allergens has been made available as
supplemendany data (Tablex 51 and 531

LI Fmsitization Profir i Seleoted Fand Allerpens Rased o Allergrw Exfracds

Table = im Fart A presents the rnking of selected allergen extracts, namely those
against which the proportion of sigh exceeded 1M All data have been incladed in
sapplementary data (Tabde S8 Chnt of 5715 slgh results obiained wigh the ALEX™ test for
5 allergen exiracts, the mast commen foasd allengens wene peansats (20300, hanelnsts
C2H 2%, and applios {316 Comunerly, She alermes that yiokded the kst proportion
kighest plrserved mean sIgE levels wene lor sow milk (U886 kL, /LI, sbrimy (R55 L, /LY,
and prasnit §54 kU /L], whennrs B lowost msean slzE levels were for lpcher exiescl
PO KL 5 L), mvushpsesn JLE5 KL UL, and strawberry §0080 KL, /1LY

Apart dnom peast and haecinug, alll other =ik Big 27 (oo allergens weer alse an-
alyeed: these imcluded hen egps, oo mill, fish, wheat, sovbeans, shelliish, and cther
tree musts, Chit of these other “the Big 87 allergers, Pen egg whibe ranked the highest,
talong ik place, whereas egig yole rambed 34h, with mean kevels of 546 KU, 7L and
30 kL L respectivehy, Outof the 515 evalwibed chaldren. 583 (10050%) were posibive
for cow milk sIgE {with mean bevels of 986 kL /L) assessed with a cow milk extract,
which placed this allergen at the Wop of the ranking, Tor average slgh concentration fior
eviract-hased sevstizabon
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Table 2. Analyses of sigE, which aoomr ab mates of mare than 1% of all evalusted food allengm
erwiracts and malocules.
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Analysts of sigE against lish allergons ranked cod al the 4150 place #4 27%), Atlastic
Fwerring af the 53th place (267% ), saleron ab the S2nd place {1.95F5%), fuma ad the 73th place
(AR5, Atantk mackerel at the Path plaoe (097%], and thomback ray al the 8th place,
with the mean sigE levels of R0 RL LGB L, AL 33U AL LI RU L /L 092 kU & /L
and 178 BUL, /L. mespectively:

Comamom wheal and spell wheat rankaed ¥eh and 40th, wish similar rates of 4.60% and
4505, respectively. The mean sIgE hevels were 424 KU, /L against common witeal and
K2 KLy /L agaired spell whead, slgF agaiest sodhesn estract was dotected in 73 chilldnen
[IEAP) ak a eean livel of 376 kLY /L, which made this allergen rank as the Tth mwst
comtemon positive sigh fest based on allevgen exiraces and @ place of the Xnd s the analysis
o gE soncenirationms for focsd eatracts.

Chart ol hoaar enasbacvan shalllisk extracts, the st comenim posive sIgF resulf was
it for bobsters (221%), placing this allesgen at B 6t rank with meas slgE levels of
565 R ML Crabs rankod 656 itk thet i AlEE kvils ol 38 KU, FL, and e it ol
warinis speciis of sbrisnp (Pam b oased Lit & 2 2) ranked 715t assd 720, with the meas dgE
Beveds of 517 and 855 R, 7L, respectively

The pest includied sin tree mal allergen extrocts. Apant from haeel, whéach ranked
Inad, the remmalring nuks, namely cashew, walnut, pecan, Draril nut, arsd macacdamia pat,
rankid Sth, Sth., Vlth, 1%tk and 33ned, respoctivedy, with mean slgl levels of 788 kL, L
378 L L el L 7L b kL, L and] 347 KU, L respectivvely: Tabde I presenis the
ranking of slgk im allergen extracts for food allergens, with rates of mone than 1R

LK Srnsitization Mrofiv fer Sdecind Fond Allorpess Besed ow Allerprn Miodeoules

Table T presents those 17 out of all 77 tested food allergen midocules that yieldes
pemttive slghl nesules in over 107 of the analyred population. The entine ranking of $3gE
rabes in mesponse foall anadvosd allergen soleonles has bevn sttsched as sopplemontany
dlaka (Talble 531, Chut oof hee 1715 slgE rsslts chisined with the ALEX™ srst, the most commion
frd allergen makeculies vielding 4 posative sIgE response weny those nnm ghe FR-100 dasealy
Mclerules from this family corstitubid sin ot of ten oo allengen molecules with te
Beaglarsl AIGE rabes; Bhise six swlbiniiilos were: Cod & 100N (2R Mal & § 2% A b
B 1693 Gy aa 4 {15185 Api g LITRO), ded Daa o 1 CIATES), Thess six molecalkes
wanked Bsi. 2nad, 3o, Bih, bih, and T in fhe overall sanking of allesgen mokecules penduding
pomstivee slgE fespomies in the geealest peoportion of e study population. Cne seoleoale
ircen onrtshde the PR-10 family Bhat ranked in the top five positions was Ara b 1 (globailin
TIRR 1R 50 a pearut modecube. The kwest propontion of the pogulation showed <igE
oo Ml off 2 90T (TLIM Amd s 1 (0% {Kumitz-type serine peotease inhibitoe), and Che 2
1 00435 (e 2 1 family)

Wi anadyeed the moan levels of sigE (kU s /L agasrsd the individual allergen molkeoubes,
The highest observed sigE bevels wepr against Ara b 2 {1503 BU, /LY (albumin 257 and
Ara hod (A3 B SL) Callimizy 250 Jugz v 8 {1409 KL, ALY Gglobalin 70858 Cac m 3
(1282 L, /L) dprofilinl, Tho a | {1336 kL /L) df-parvaltumenk Cor o 14N
(1232 kLI L) (FR-60F, Cla b 1207 kU, FL) (f-parvallumind, A o3 000.9% &L, £L)
(hoobrualins RT3, Pis v 1 (0153EL , L (albumsin 355 and Sal o 101144 &L, S f-parvaBming
makules. The kneest obserosd mean slgF kevels wone against Ara h 15 (000 kL, FL)
[diman], Mlal o 2 0099 kLE g FEOTLI anad A s § {078 R SL (K unige-spss s peidiiss
wrthibilog ) ool

L4 pigE agains "t Big 8~ Food Allsrpes Madroales Steinificd by Ape

Faggrary | ahwomcs e propsadtao of ay evaloated individiialk: wilth slgE agaices the “the
Big B donud allorgens: cow milk, epps, peaeits, soybosns, wheat, Bish, crustaoeams, and
e Niks
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Childrew brom the veemgest evaluated age range (28 vear of age) showod the highest
raics of posiive slgE nesulits agaies all cow milk molecubes, wigh casein (Bos d %) vickding
the beigheest proqportion of paosi Hve fests (3137%), The age group with e lowest ranes of
positive slgl agairs all snalyred cow milk molecubes was the 1318 yoar-olds. Moleoales
B . Bos o 5. and Bos d K showed & dgnificant deorease in positive slgE rates with age in
all srabyzed age grosaps dp < 005E (Al statistical differenoes with respect b the disomsed
raimber of childiren with slgE sgainst “the Big B food allergen moleonles stratifiisd by age
wcanm b i in “Tabde 5% slgli agaivet “she Big & food allerngen molesules stratified by
age” L Anodber malecule, Bos d &, shoswed 2 sinsilar dicresse with age; hawever, only the
difference betwaen the <12 santh-clids and 1-5 year-olds reached stabiskicad signaficande,

A detailind analysis shaswod e oy mealeduly that yiekded te highes! rabes of posative
slgE results was Gal d 3 [n = £53; LLKS.L with srean slgE levels of 4,80 kLT, /1. felierrsd
by e il makecules Cal o 4 (435 11847, Cal d | {r = £22; 11.36%}, arad Gal d 3 (321;
BAI%L Ba the overall ranking of sllsngen molecubis producing positive shgE fesulis, e
eRE mobecules canked 10, 130k, 1450, and 22, mesgectiveiy. The highest psean levels
of 21gE against egg molecubes wise cbserved Toe Gl o 14836 kU /LL The I rates
off sIgE wene oiserved in resporoe fo the Gal d 5 (o= T15;3008%) ogg yolk molecubs; shis
allergen componerd also yielded the kevest meean sIgE levels of 307 kLU 3 /L. Among the
anafyred food molerules. sgg mobsoulis Gal d 2. Gal d 4, Gald 1, Gald %, and Gal f 5 barsesd
on average =igE concentration ranked 7th, 38th, ¥ind, 4sth, and 618 place. nespectively.
Tk age group with the highest rates of s52F apainst o mokeculos was the group of infants,
whemeas the kwest sl males were cbserved in 116 year-olds, Analysis of positive sigh
mnles for Gl o 3, Gal ol 2, Gl of X, e Caal o 4 of wpges sharaiesd a significand docnasse in
emtive roactins with agpe {p < QU0 Thiss deserase was also ohsornx], bat did il reach
stakistical significance, for Lal d Eand Cal o 5 between the groups of <12 menth-olds and
1-5 voarolds and for Caal o 4 betwoen the groups ol 5-13 vear-alkds a0 1215 yoar-lis

Peaiien irudecules farkesd Ind (Ara b B $th (Aca b 1), EDth DA b 23 156h {Ara b 3),
1Zh {Ara lvb], 29t (Axa h ¥, and T2nd (Aga b 15} in the overall pates of glgE o allengen
srodevulis. Analysis of mean slgE bevels for afl snalveed foosd meodecubes shored he bighest
bevels of antibodics by Ara b 2 (1592 BL AL Solliiesed By Ana Bk {1403 B /LY The
ovvest mean 1gE kevels were observed for A b 1% (100 RL /L which ranked third ot
of the mean slgl levels for food alligen mslecules. The numsber of poaitive sigE resalis
for Ara h 1 decroased with age. wheneas those for Ara h# were absend in <12 montheolds,
were first detected in 15 year-ofds, and inoreased i conseoutive older age groups. There
wins A sigrificant ip < Q0 deceease in the number of positive slghl neuits for Ara b,
Ara h L oand Ara h 3 mwolecales betwern §-5 year-olids and 5-13 vear-okds and betwen 3
=13 vewr-clds and 13- 18 yoar-olds. Conversehy, there was s significant i < (U5 increase in
pesitive skl Sests bo Ara h & with age betwern cach of the conscoutive age groups,

Thay ramkeing of fooed allengen moleoules with the highesd posdtive sigh st realts
rrvealed Gy om 4 b in Sth place (13 18%], withomeds leveds of 991 kL L Adthaugh e
antibadiis wond fed ditectid = amder 17 mosth-olds, Shisr levels incmeased donsideralally
i dsteequan gt groupes fages 15, =03 and 13-18 yoarsl This incnersr was statistically
m&tmmm1hwdtllﬂtﬂuuﬂ1 =5 yoar-kls and betwern
the groups of 1=5 vearokds and 5213 yearsilds. The Gly e & mekocule produced the 2000
Brghest sIgE rrsporse rales of 9 15%, with & mean sIgE kevel of 463 KL, /L; and the {3y m
& molocule ranked S8ch {200%), with & maam bevel of gl of 192 kL, /L Ot of soybean
mrcdeculos, the one that prodsced the ko et rates of 2IgE (L16%) was Gly m 5 (sith place),
with a mean slgE lovel of 228 KU, /L The nuenber of positive skzlE results for the Gly m
o profein decneased with age, with signéficant differences betaeen the age groups of 1=3%
and 513 years ip s (02 and befwen the age geoups of 5-13 and 1318 years i = 0001).

Thar whwead maobecule that prohaced the highost s1gE nespormse rates (645%) o the
overalll rankirg of food molerales was Tri a A T1 {40th place), with a mean slgl level of
5,78 kL, L The merct wbwal modecule, Tri 14, ranked Sith, producing L9F% posighve slgE
rosponsrs with o mpas sbgE kool of 852 kL, /1 The final whaat moleoale, Tri a0 1%, ranked
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Shah, with 2.35% paeitive sl esponses and o mein i E beved of 02 KL, /L Analysis of
slgE o wheat allergen soleoules showed the highest posigive sigE levels to all evaluabsd
allorgen modocubes in the <12 meonth age geoup, and then the levels of sIgh decneased with
age for all snalyred whest molecules, with the decrease pesching statstical significance for
Tri a aA_T1 bt the groups of <12 monibe-oblds and 1-3 year-olds (p = 0007) and for Trd
a 19 betwpen <13 month-vdds ared 1-5 year-odds (<0000 and betwren 1-5 year-okis and
513 year-olds ip = (008,

In termaof algf heveds b fish medeculos, the thomiack ey mideoale Ra &-parvaltmimin
ranked East, producisg (168% posdtive resporees, whenma the highest slgE rates were due
t0 the Sen s | molecule of Adlantic mackeml. The bighest mean sigk levels of fish sllerpm
errbevmibes wity prosbuced By Thu a B{1226 kL, AL The sIgE rate-tieage anahsis of fish
allergen madegules sbarmed Bhe bighet slgF Lvils of all evaluated fsh midoculios in e
513 yvear dge group.

AR iy e htdency Wik cbserved wilh shaimg mmoleisles, pastculsily Pen m 2 and
Cra ¢ & Al evaluabsl shrimp mobscules produced e Bighos ralis of posilive el
I b e group of 13=18 yearodds. The ranking of =IgE io allergen molocubes showed

racdieriihos Bk ng the oty (Peas m 10, 63ed (P mo Z0 65t (% o3 and Penom d, ex
acquod, and Flsi f0ra o i) places. The highest obeerved mean sigh bevels weee for Pen m

10us kALY and Cracb (0% ki, LY and the lovest were fior Pen m 33006 kU, SL)L

The differerces i sIgE kevels betwesn Termom 1 dp = 00003) and Penom 2 {p < 0000 ) were
statistically significant hetwerm the age groups of -5 vear-olds and 5-13 year-clds

s dhetailed analysis of troe it allergens shovoed the allengen maleoule most comamonty
producng a peestive sligh response was e Cor 2 LI molenule of kaselral, with a
moan sl bevel of §2.22 BL CL Among the 3 fived sllergen soleoabes most commindy
prsbacing a posithoe slgE nesporss, Ehere wiere as sany g vighl mokecules of vanoas e
Futs ¢Cor & 40T, Jug e 4, Cora 9, fug r 2, Jug e 1, Anao 3, Cora 14, and Jug = 6k The
Fighest slgE Bvols wiern due b Bhe hapelnst molosule Jog 101409 kL LY, which was
charackerinal as prodissing the Jad hghest maean slgF kevoks in the sverall sankisg of all
allergen molerules. Thene wins & statistieally signifeas incnesse im the fates of positve
RlE Fesponies bo Cor o DBOL s & deveeass 5 1EE segponse: i Cor a 9 in all evalialed
groups. The randng of positive skl responses 1o “the Beg B food allergen modeubss bas
been presemted in Table 3, while Table 53 proseeis sl agadnst "the Dig 57 food allengen
mnoberales stratifiod by e

Tabie % Detailnd analysis of the “the Mg A7 modscsles of oo aliergens in Padish children.
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3, Materials and Methods
L. Sabjecti and Sty Dinir

The rates aved bevels of sligh in Palish childeen weere determaned retrvspectively based
on ol {est nesults obained from sebectod Laboratomios Incates] i vagimus rogions of Polasd,
Thar b wrer obtained form e Bnmunokgy Laborasory, Dipantment of Pathemorpholigy
of ghet Chiildren's Momorial Health Iesgituty in Warsaw, Poland, feom the Mational Rissasch
Instsiuse bor Tubercukis and Lusg Diseases, Regional Branchk in Rabka- e, Poland,
and the network of Diagnostyka 54 [alsratesios, corelucting lests. in all parks of Peland,
The analisis of the prevalence of slgE was based o the resulis af the ALEX™ test {Macr
Array Dhagnostics CmbH, Vienna, Austrial of ol children (0 80 18 voars ofd ) whe wene
diagnoeed al the above-mentionad Poelidh institutions in the peried between 2009 and 2022,
Thee cbtained data were devold of infeemation that would allow the patieni’s ideniity o be
revealed, Apart from the resailis of the ALEX® iest, only the age ard sex of each patien
were included.

Ther aralysis af the data was conducied as pant of the Childnen’s Memsonial Health
Instituse inbernal project Mo, S8/ NS {principal investigator BC). The study was
approvesd by the local ethics committees a8 the Childeemn's Memarial Health Institugs
{approval ba. 5/ KHE IS of 21 Movember 305) and Medical Univensity in Lablin
{approval Mo, BEAIS 86000 200N of 30 March 2023

1.2 Multipler ALEXY Tl

The ALEXY lesi b5 & thind-geneation maulliphe st o metsistiag the levels of sigE
allergen extracts and midecular componen s simulancously, In 2017, the ALEX®

tesd allowsed for slgE levels for 287 allergen from b7 soances:
1% exiracts and 136 mederular components. In 3919, the comgaosition of the ALEXY test
wins al tered: several allergens (maindy extracts) wene remaved, and new allergens (maindy
allergen moderabes) were added. The rume of the et now alen inchades the numeral I,
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which indicates 1he aisered composition. Sece the year 2009, ALEX™ has hetped determine
slgE hevels agaiest 295 allergens, incleding 117 exiracts and 178 allergen modocules (rom
Ak s noes, such as foods, animals, plants, molds, and others. Thenefore, some of the
patbents had ALEX™ and soare had ALEX™, which is impomant in berms of the number
of tests dor indnvidual allengen outracts or modscular components (gl rtes have been
caboalated with respect b the sotall paamber of fests corsductes) for the imadividsal extract or
mideculel, For the purposes of this article, the name ALEX™ is used throwghout both tesss.
A dletaibed analysis of the incidonoe of slgE nclusded moliocules af “the Big 87 allengens,
rumsely cone's milk {nBom o 4, nBom o 5, nBos o 6, nBos o B ben ey (nGal o 8, nGal o
Znbzal i 3wzl f 4, nlal o 5, wheat inTri 2 aA_TL s Tria 14, 0T a d8udin, T a 19),
pranuf (rAra b, rhra b2, adra b ) mdea h b, choa B S sAca b3, cAcs h 15, e st
[ a LI, nCar a 11, silug e & oo a9, nfug e 2 onfug e |, ndmaa 3, olor s 14, nlug
£ 6, 7Cor a A, sAna o 2, elug ¢ 3, nBer o 1) B [rSoes 1, sCvp o 1, oC0 b ], s5al = 1, #Thu
al, mlad e 0, FXip g 1, tHaj ¢ ParvaBmin) and peanut-sbellish [mPem m 1, iPen m 2,
et m A iPem m 4, rle ) Bnosscordance with the normsal sIGE sanges provided by
thi man ufacturer, 4 1628 was considensd positive o its resalt was =03 kilounits of allergen
sIgE peer liter (kL /L1 The resolls were exported from MA Dy Bagtor Soltwane bo Evoel
spreadshests. The resulis cbtained with these iesis ane quaniitabve sndd are expressed in

umits of IglE response (RL, SLL

K Seatrshical Anafysda

Seabistical anadysis was periormed wing B SPSE" 200000, Statistcs, Chi-squared
tests were used fo define statistically significant correlations betwern qaalitative variables
T e the cormelation bebwoen variabdes, Spearman's rank comelation confficiont was
wed, Conlingous varisbles wene summarized using mean values, while vanability around
mean valges was reported in Serma of standard deviations (509 A pevaloe < (5 was
evmrademied statistically significant.

4. DHscussison

Tha: Bhresr mced commasn @llyriers i Polind, reggardlises of wharthir IgE was gssiysl
agasnst ertracts o mobeeyhes of foasd allerggens, wene pranut, haeel, and agmpbe (= diffenmi
eedier depaeneling on the sankingle

Allmen eatrscts

Thire have Boen inasy sodeiiation Jesicmers Basad on alienge eabacts sonducied
e D years [5A]. Imour study, the sy comsesn foos] sllergens detootod with dhe uee ol
allergen exiracts wore peanul, haselmst, and apple. O the other Band, the allergen estracts
prodiaring the oo rabes of positive dhgE fets wiene siraw ey, oregains, amd thormback
ray. The Eurofrevall study (3] showed goographic diffcronoes inthe prevaberoe of food
sensitization and food allergy in school-age childrem (710 vearsh across mary European
cithes | £urich, Madrd, Atbens. Uirechi, Yilndus, Lode. ard Beybdgavik) As pan of that study,
24 foods considened b be the mosd sensdtizing o childnen or most commonly consaimed
i the coumtnies. involved were selocted dor sigl aralysis, Thess wore eges, cow milk, fah,
shrimp. peanuts, haeelnuts, walnats, peach, apple. kimil melon, banana, lomato, oclery.
carred, oo, bendils, sopheans, wheat, buckchest, sesame, mustard, ssmilower, and poppy
], Mo of ghe cfties. imvolved wn the ExroPeevall stady reported pransits tbe among the
o thrve sersctiring allerpens, whaneas in our sty pranuis racked first. The EunaPrevall
il y mimsaalts, ot unlihar gurs, shireosl haecdnmts o b oy the allengens wih the bighes!
slgE rabes. Tnimie shady, il pebed sevond, amnd i the BumPrecall shady, i cambad Sisd in
Lawl 2, sirenad in Utewchit, s thishd &0 Darsch ard Villnius Ovee of the st ooimesson Sood
l]hfp-:uhub;muﬁkhuﬂhﬁ] farsd i Zarich and Maknd, seond i Athens and
Vilidus, thind i Ulieeck anad Revijavik, and fowsh in Lode. Inour study, bananas ranked
s 1 T et comnmon [ood sllergen out of all evalusted allergen extraces (3]

Apphe. whikch rardosd thind incisr anadyess, did mot rank among the sop theee senaaizing
allergens in any of the cftes taking part in the Earcrevall study. In our studly, the rase of
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etz o bo apples wis 23R, whoneas in the BunoPrevall study, i@ esnged Teom 205%
0 T {deponding om e city). The rates of cow milk and seg sensimsion werne alse
higher im o study than thoee of sheimmp (with e latier commaon n the Medserranean
and bn Hevkgavik) Despite the fact that peach allergens ranked second in Ledz (which bs
kocated in Poland—the country whene cur sbody was conducted ) and Madrid, they ranked
s the Mth most commeon caiuse of semsization in our study 3]

In sumerary. our analysis, which was based on a very broad spectrum of allengen
wngracts; shivwed corsadirabile diffenences m the seveatization profiles of Pofish chilidnm in
o paariscn with thase reported by ctber authon

Allengen mnleosles

Expanding the diagrestics b includs allergets naolecabes slloivs foe d mese debailod
assimmment of te sensitizaon profilie Molecular diagmimties hifgs detect and gaastify
serum sbgk i a spocilic allergon swbroake. An allengen extesc b a colloction of sultipl
ittt of & Bhpoe e iiciinil slrucbuie comgend o polypeplice chaies, numely allegen
errhecales, which an considered b b allerpens propes im this tvpe of diagnostic. Sieoe
warioue allergen moleoules age of varled duagroatic and clinkcal significamce, moleoalar
diagnirstics offers 3 much mone socurale asscisment of sensitization and it importance
for the patient, along with the natural course of the given allengic comd ition [5]. Allergen

dagreabics mereases assessmient speoificiby, which helips assss primary
sensitization, and increases test sensitiviey, particulary if the allergers present in the extract
are ol inaufficient quanhty or are destroved during the process of prepaning lhe extract for
anahysis [i5],

(Bar analysis of the rales of 2lgE in focd allengen moliculis shnwesd parallengen
et of Bhe FR-10aubfamily to prodsse the Bigheest slgE mases. The top 1) focd allergen
makecubes prislucing b bigghest slgh nesporses. included as many as €y prodeies irmm
this subsdimily; thsme wirne Cor & D001, Blal o 1, Ara BB, Gly m 4, Agi g 1, and Dauc 1.
Allergy o Bheese muodogulios is Bloely b a st of eross-rmagtiily lna prssary binch allergy
[Bet v | malogubed [12]. A svulsicoster study by Kiswiet b 2, showed thal cross-svacting
prodeins of e PR 10 fansly, such & Cor 2 10401, Mal d 1, a0d Pru p 1, an among e
nakecules most commaonly bound by s12E in cohors with high rates of allorgy 10 Bei v
1, due precisely 10 cross-reactivity [7]. ko, ihe Euncrevall study showed that a
hazednut allergy, one of the most comeson alkeegies in various Eusropean cties, may be
asancialed with cnrssereactivity 8o brch poliens, which sne commaon in Central )/ aortherm
Hurope. One explanation for such high rates of proieins from the FR-10 family among
the 1op fen alfergen molecules may be provided by Westman et al [13]. Those authors
repersed slzll meactivigy to PR-50 protins to have a hieraschic intranelatbonship, with fet v
1 prestucing the Rghest slgh reactivity and the follonving allergens producing gradaally
derregsig, pepctivity: Bet v | = Mald | > Cora 101 > ArahE=Frup i = Almg 1 = Apa g
1= Act d B = Gly moA. Inour study, the order of slgF seactivity was only slightly daffenmi
anidl was as follicras Bt 1> Cora LM > Mald I > Arah B0y o § = Apig | = Dau
el

In sumenady, our analvsis of shgE reactivity profiles b allengen molocilios showoed
thar Fegherst pates of glgE ws PR-10 prodezns, wilbach may e dsasciibsd with ensanmenial
vapimuse o birch pollen in Pedand (biecls constitube 7% of the &07 000 hectares of 1obal
Borstend arca in Polasd ), s reportod = Ehe Forcstry Almasac of 2021 msued by the Contral
Sratiatical Cisce | 14]

sIgE reactivity bo “the Big 87 molecules stracilbed by age

Cow's miadk fs one of the foods most comenonly cossumed by children. Therclore,
senadtivity and allengy 8o omy milk proteins ane the subject of & pamber of studies [7.15]
Chur aralysis showed the raies of sigl neactiviby g0 all cow milk proteins o be the highest
n <12 montheelds and the lowest in 1318 year-alds. Chr analysis showed the highest
rates of shgh reactivaty {10475 o cow milk casein {Bos d B and the lowess (0670 b Bos
d & In canirast, Kiewiot et al., who sssessed various Furopean pedistric cohiorts with e
ImmuneCap 15AC methcd im o mulliconder study, demonstrates] the estes of aBengy o ome
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el allengen msherules 80 b much loseer, in mist o under 1% Dwith the exoepdion ol
oo Sparedh groasp from Sabadell where sigE rates were 1 4=200%) | 7). Ina siudy conducted
in a Swedish codaont, the rabes of sigE resctindity bo Bos o & Bos d 5, Bosd &, and Bos d &
mcreased with age [7L wheveas analyse of our study cobort showed a sspmaficand decrease
n e rales of posibve zlgE reponses b Bos d 4, Bosd 3, and Boz d B modensles with
Ercreasing age.

Ax with omw milk proteins, our analysis of sigE reactivity 1o o meolenakes showesd
i sagnificang decrrase in positive sk nesuldis for Gal o 1 Gall o 2 Gall d % ared Gaall o 4
mrolicules with incressang age. Inour sty the allergy’ rages 0 ovalbumin wene DS and
0 e 1 1A% Interestingty, in b study by Blnwiet of all, the theemally stable oy
allirgans Gal d 1w Bwe maosl prominend = the Disich study popalibaee over 1 yvar of age,
o Prnpas, B our sty papulatn, Bhe highest rates of this allesgon wene ohsorved in e
wrdder-12 ponih-clds [T] Like in-our study, Lin o al sepaeind sensitization fales b hes gy
Bl il 0 B dectoasing with dge im childnen wwilh ategi dirmatitse. The fabes o SeFiim
#lgE W ovalburmin aesd evormuonid by varkes age groups snalveod in that study wene the
Paghest im D=2 year-clids and deceeased with age [16].

The peanut modecules dal shiowed the bighes) rabss of sercstization in Polish children
weere Ara bl and Ara b L withs an age-depessdend sensitization prolfile. The rabes of Ara b
H sppesitization inceeased significamtly with age. Startirg from absent sigE (I8P} o Ara
b & im the group of <i2 month-obds, subsequent age groaps shoeeved increasing rales of
slgl to reach the kighast rates at 507 in the gromp of 13-18 vear-clds. Ve believe that the
Encrees in Ara b S seveitization rates with age observed in our oohort may be assoctated
wikh senadtizabion tohe birch Bet v | molecule, This is sssociated with the phenomensn
of hecnming sensitisasd o FPR-10 proteins with increasing age, which may be nolated hs
envirpmmirtal pxgosure fo birch pollen. Shslies comducted by othar duthors have shiswn
corsileralile difenenors i th rates of sensiiestion o vansos pranul moksulis, dipending
oo Bhe counbry: Patients with poansd allengy in the Linited Stabes soed Swoden wize sluswn
o e Bagher eatis o allengin storage probeivs Ara b 1=3 in comparsaon with thes in
paticis frn Spain, wh showed Figher rales of sovsitization o lipid transier prolcia Ara
WP 17 Bhrwict of il demwrmiiatod thal Ars b 9 sensitiza e rabes wone highed in b
oot from southen Eunpe, B Spain (Capushon ) and IGaly (Kome), in compatizon with
thase iy the Swedish coharet [7] Inour study, the probecuabe wills the highest sencization
rales im chilidnen ap o 5 years old was Ara b 1 {3507% ino<12 montbeolds and 197% in
1-5 year-olds), These pesulis are partly oonsistent with thaose from studies conducied in
Enghish and Swedsh populatiors, which showed Ara b 1 io be the molecule with the
birbaest sensitization rates in 4 year-old childnm sereisized o pranuts. However, in contrasi
with Swedish studies, which showed a teeeed tossards Ara h 1 sligE rates inoreasing with
age [T our study showsesd ghe rates of sIgE not onby 1o Ara b ] bt also e Ara b 2 and Ara
b Mo ddecrease with age. The differences i Ara b sevvatizabion profiles may be due Bo the
amiurés coemumid, ll'lrm-ﬂmmutlnhl:dmn:m elivtary habits, aned the diffinml ways
n which poasts am prepanid for tinn En eimanitrivs. That high poassi|
il i rabes in Seerden, Uwh‘fuhlmﬂ.hﬂaﬂquﬂrﬂﬂlunmmw
B B sl o fhe act hatl peanule e et allen gonsud | [muasting in
the sensikizieg polestinl af Aza b §and Ara h 2 pelensies] o may expose profens, sach
s A by 15 folioosin ), tha seeudd otherwise be envelopsd in the L2 that coestinses crengy
shores for the speouting plangs [15-21].

Ohur amalysis of soybean-sbgE rates shormred the Gly m 4 modecule o yield the highesi
postive sbzl mabes of 15.2%. Similar pesults were obtained in a Gomsan cohoert, wheee Cly
ol s the most prevabient (10055%) somatidng sovbean modooule [7]. Inoour study; Gly m 4
(a5 well a5 anoiher PE-10 subfamily molecule, Ars b 8] prodeced no positive sIgE results in
thie yousngest evaluaied age grossp of up 80 12 montheold infanis; howeoer, s statisticalby
significant increase im the elgE rastes for this molecule was obaerved with increasing age.
The observed imcressse in thae rates of semsitization e Gy m 4 (a5 well as o Ara h &) with
age may be assogiatigd with the inomase in the pates af Bech allengen sensitieation with
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e Shodies s that o magority of patients with birch allergy are sensilized o the main
allergen of birch pollen Bet v 1), the main allerges of apple (Mal d 11, and sovbeans {Gly m
13 [12) Extereded analysis of & cormeda o bsebrroem Bet v 1 amd Gy m o szl rates in owr
study group revealed only 1855 of childnen (3,581 with positive skzll reactivity o Gly
i A who had no positive slgE reactivity 1o Bet v 1 {data not shownh. Like us inoour stady,
estman of al. also observed 3 diose cormelation betvween sIgE reactivity o Gly m 4 and
et v 1 arsd the rumber of other IgE-reactive PR-10 prolems. Those agthors showeed that
100 oof chald nev's slgE reactivity b Gly m 4 also had slgh so Bet v 0, Mal d L ardd Cora
103 [23),

Inomr study, the sheat meoloculis with the highess slgh rates wore Tri o A_TE (4.45%),
Ballerwel by Tl 14 L9900, amel Tri o 19 (235500 The highast rates of gesitive shgE for all
evahuatid alleeper mwdiulis swerne abseried in Bhe <02 month-olds ard th lovest cres
En 13-18 year-elds. Kawiel o 2l repeorted sIgE rabes ranging Frosa 0% in e Swedish
colannd® b (4% bk U Noswcgian cohort, S o Jiminideed seedilization B this saolaoake
with age was observed. In the Swedish cobaon, the grougs of 4 yeae-clds, 7-12 vear-alds,
and 15-Tb-year-olds bad & sheady Tri a 14 sensitizaltion rabe of (R1%. The Norwegian cohar
shanwed sBgE hevels 10 Tri a 190000 that wene simibar s thoss i o sbud y; alihough they
differed between age growps, with the bighest slgE raies of 3.3% in 1518 year-cids and
o raes i P12 vear-nlds (300 [7).

Onee of the most imyportant fish progeins is parvalbumin. Chur analysis of fish allergen
et be-slgF rates with respect b age sharared the highiost rates of slgf among o8 evahuafed
fish molecules found in the 5-13 year age group. The rates of s3gE in fish E-parvalbamin
ranged o L75% te 4657 iwith fhe loweest B-parvalbuanin slgk rstes for swordfish and
tha hi for Atlangic mackerel, canp, Atlangic herring. salmam, funa, and aafl, The
ALEXT wed alloes for besting fwo pasvalbemin virangs: o oamnd §, Despite the high
By betwern a- acd feparvalbuming, the allengenicity af sk a-pusvalbuemin is
derwrally considenel o by very hew and well iderabed. Monetbelise, these ane case mports
disnonsiraling an allergic nesstion s a-parvalliemin 121,22] Cut of 2] fish mbeuke
evabuated inoie study, Bhe lowest slgE ratis woene fund is Samback ray coparvalbumin,
Astady By Kbkt @l al. shibved oo paryalliisin (Cad ¢ 1] sessilieation el of 3.7%
in Peitish & vear-olds [7]. However, other sbudy cobsats (Spanish, 1alian, Swedish, and
Morweglan) i that sboady showed sensiization rases of 00-0.7% The authors of thal sty
suggesiod that this differere betwoen the British oohon and cobwets from other countries
may b a reflecton of deetary habils. According 10.a Furopean Markel Observatony for
Praberies and Agascalture Products (ELWOFA ) repord, the maan fish conssm phion i the
Huropean Union was 15.1 kg per person in 5318, with Spair. Baly, and Swedon showing
Fighar consumption of approstmately 43 kgz I8 kg, snd 3T ki # person, nespootively, whereas
Pedand has a conmderably lnwer fish consumptonof 15 ki peeson (23] Therslone, not ondy
ipmgragrhical peggions Brat also the Efformsors n dickary babils bebaeon commities shaukd be
wvaluated b bettor umaderstand sl manage fish sensiteation,

Thas skl bigh rates af shrinngs sersstization may be stiributod o high shramp
comsumption |24]. Hewoves, disgile prographical similaritios, the profoin sormitizstion
prodile in shrimg allergy shows varations. The mapor sheimp allerpers among Flong
Kz subpects were Bropoean O (Fem en 83 and glyooges phosphorylss {Fenm 14, 47.1%),
tropomyosin (Pen m L, 41.2%), and sascoplasmic-calcium bindisg peotess (Pen m 4, 3B3%),
wible thrie among, Thae subpects were Pem o 1 (6855, Perom b (0L ard faity acsd-

probein (Ponm B3, 37550 (251 In an Dtalian sbady oo ucted on ndividals {aged
2-T9 pears) with a kistory of adverse reactions to shrimp, sensiteation 1o Pen m 1 was
predominant im e moleoalar sepestization profife; moreever, yporsensitiviky b Penom ]
waes chosely associated with an increased risk of 2 sevene reaction o moflusks [3) Shrimp
tropomymsin (Fenom | s e leading 1gE-binading protein in by persensitivity to s alBemgen
Chur sbasly showed the kaghest Pen m 1-s8gl rabes {1 865 ) amd levels 4996 KU 5 /L) ot of
all five evalusted shrimp molenales, Shellfish allergy often develops i late childbood or
during adulescenay [I71 Inour study, the rates of sBgE in Peoom § and Fonom 3 showed o
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inarei baehwer e ape groups of 1=5 amd 5=13 years, and all evaluaied shrimp
enodecules showved the highest sigE rabes in the age group of 13=1Ryearobis. Kiewicet et al
also reporied incoreasing rate of sensitization o Fen w1 withoage in a Monwegian oohord
(4% in F-12 vear-obds: 7% in 1516 vear-olds). Althosugh Pen e 1 sigE rates were not as
Fiigh in the Swedish cohort, they still showed a lendoncy b0 increase with age |71 Probein
profiles in shrimp wilh hypersensitivity may differ depersding on the population, which
s Hkely dwe to differenos in genetics, envinmmental expossane, and dictary proferencoes.
Therefiore, it is impartant i determine e moleosilar peofile for indnaddual papulations s
ensure an optimal profeim profilie in shremp alergy dugnoste bests [7,24.26,17]

Chur sty sl the Bighws) rates of tros nut allergen slgE b to haselnet molecule
Cear a L 0GOL [2LT790 Iripsartantly, as many as csghl vasicus del molegubes (Car o 10400,
Bug rd, Cora®, Jug e 2, Jug r 1, Ama o3, Cora 14, sl fag o 6 rasked among the
30 sl conmmon food allergen molocube. As in e case of pranubs, Bhere wis s observable
ape-relalpd devsesss in positve slgE feactivity 1o mokeoukes from the Lsnily of slorage
proeine, whenss the Cor o L0 protein, which & a homolog of Bel v 1, showed an
brrverse temdency. We shaerved the highast mean SIgE kevels dor the haeelnu moleoske ug
r 1 and this mslecube rankoed thind in the general ranking of mesn sige eveb amoeg all
allengen molecules. One of the possible reasons for sach a high fug r 1=IgE level may be
the offect of ankdodies. 1oocrossereactive carbodwdrate determinants (anb=CC s since this
mabecule is ghycosylated and the ALEX™ sest contains its nabaral fomm. These antibodibes
may b, in part, blocked by the anti-COD inhibitor that s routinghy used in ALEX |28].
Hoswever, the effect of high CCD-slgh kevels on Jag r 1 resslts caneot be evcluded.

&, Conclusions

The three meet comman allergens in Poland. pegardless of whether IgE was assayed
agaimed evtract or moleou ks of food allergens, wene peanub, haeel and spple (5 diffenent
vedier dopuwreling on the ranking)h A detailegd anabysis of sersitization o the exiracts
anad malevabes of main food sllerpers based on the osules of a muliples ALEX® hsi
demunsirated tw sensitirabon prefle in Polih chaldnimn {indludieg; maolioular sensitizaton,
particulaly e “the Big B ol sl modecule), which shers considerabbs il
in comparison with Shose in cthes eountries. Senam SIgE aralysis of childnen fream all
reghons of Moland revealisd & food alleegen molocular sensiization prodile thal dhirges

with agr.
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with the use of a multiplex molecular diagnostic technique

1zabela Knyziak-Medrzycka', Botena Cukrowska®™, Wojciech Nazar', Joasnna Beata Bierla®', Kamil Janeczek’,
Paulina Krawiec!, Weronika Gromek”, Mariusz Wysokinski®, Ewa Komopka', Hons Trojanowska's, Sylwia
Smolinska®, and Emilia Majsiak™

! Outpationt Allargodogy Clinke, S Chuldoen's M J Hoalth I Al Direct Podsiach 20, 04790 War
wrw, Phand (1M ) ORCTD 0000000 29530, 3 by sk - mediorychae ipard pl

£ Dvparmment of Pathmserpludogy, The Chillvm's Nesrial [lead Institan, Aleps Dot Podsiich 20, 04-7%0
Woarsaw, Moland; (1B ) ORCED 0000-0000-5772- %911 | dserbamipend pl; (1K) ORCID 00000000 Sese- 1112,
« Sorwapian ipoad gl (LT ) ORCTT 00000000 &575- TR, | trmsrsorm shadtprond pd, (L) ORCID 0000000 6887

b ™
! Faculty of Med Meducal U y of Glarwh, Mt Shhodowabsn Cutie M. 80210, Classb, Polan).
(W NL) OICTD (0000002 44500, wiopcech Lol i

¢ Dopartment of Clirscal Rochemstry, The Ohidren's Memorial Headh betmate, Al Dt Pudshich 20, (4-
TN Wassaw, Podamds (1B ) ORCID 0000005572801 | Sserbanipoad pb (1K) ORCTD 0000000 -%eae- 1112,
« horwpdawipend pU (LT JORCTE (000000257300, L ivrsgarsssesbas i paond pl

' Dy e of Tk y Dy and Ohibdren Ehevenatobogy. Malical Usiversity of Lublin, Prodesces An
foevege Coball Stroet. 20093 Lublan, Poland, (K1) ORCID 0000 0002 8163 87K, hasrel janecsehmumbub o

* Dpartment of Poduercs and Castroonterclogy, Medical Usiversity of Lublin, Profesons Amorscgo Cobali
Stroet, 20003 Lablin, PMolend, (1K} OROES 00000002 20972597, pacline brawicotuslob ol

T Pobuh-Ukaainian ¥ Lation of M (L Nabge b 14, 20000 Lubbn, Podand; (WG ) OR-
CTH) (OO0-000T - S0-81 9% werimibas grome b gmail coen

FDeparirent of Tuske Nuesing. Char of Developosent o Nursing, Faoulty of Fleadh Sciences, Mediwal Usiversity,
Seanesca 46, 20088 Lublin, Poland: (MW ORUED coon og $50% 2490, D by gl

Iy of Clurscal | dogy, Wrodew Modical Ustversity, Parkoses 351458 Winclaw, Poland,
(55 ORCID (000000160720, sy dwia smobinsdatumw adu pl

“ vy of Health Proes Chair of Nursag Developaant, Facadty | lealth of Scemnces, Medical Univer-
wry of Lublin Stanzica &6, 20081 Lubdin, Podand, (1M ) ORC D 000000070 WW-9292, emilaaamidbeumlub pl
¢ Corvespandenie cndismapiabmumbid (4 b oshavmsbasimnd ({

Abstract: Celiac drease (CD) ofton 0o oocurs with astoemmmne conditions o genetsc syndromes,

bt there are few studics on the cocxl of CD and immunogiobulin E (IgE)-medintod allergios.
Cllatho: T e added by mironisd The prarpose of this study wis b sssess sensitization peoliles with a multiples ALEX2 test i peds:
uft dermg rodeen atric CO patients. The stady includod M8 childron with sewly diagnosed CD. The presence of spe-

afic Igh (slgl) towards allengen extracts andior molecules was detected in 49.1% of children. Mot

paal b chaldron (41.5%) were allergic 80 both inhalant and food allergems. The three most contmon aceoal-

ey lerguen (timothy pollen, ryegrass, silver birch) were molocules Pl p 1, Lol p | and Bet v 1. The mont
Reverend dste common food allengens (hazclest, apple snd poanut) weee Cor o |, Mal d 1 sod Aza b 8 molecules
Reviod dote bebonging to FR-10 sublamily. The tested patuents were st sensitlzed 1o cereal allergens containing
AN o huten, Spearman’s rank comelation analyshs among, senwitized patients showed a dgnificant posi-
PRRE S tive relationship (r = (.31) between the patemts’ age of and the number of postive sigh (035U )
m for inhalant allevgen mokecules (p = (.045). I conclusion, the qurrent study indicatos the co-oocur-

reewce of Igh related sensization in children with crliae disease, both food and inhalatonal These
Copyright: © 304 by S st nadies highlgtht the need 10 iscrcase attention to the diagnosis of IgE allergy in pationts with CD,
febmatnd for prele opem mie o hich may contribute to better caee for them and fead 10 2 better understanding of the relationship
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1. Intradaction

Celiac disease (CO) i= one of the mest common gluten-induoed food mtolerances,
affects prople of ol apes, and manslesis with both gastroirdesiinal and extra-gasirinies-
timal symptoms [1]. The gastromtestinal sympdomns of CD indude primariiy abdominal
pain. bleating, diarrhea, or corstipation. The extra-gastroiniestiral symptoms may -
eluide chromic Entigue, Beaduches, aecenia, aed clevated liver crurme el Alshough CTD
has long been known o comocoir with autedmenune condstions fssch as oype 1 diabetes
mellitus, autcémmune thyreid or Bver diseases) or genetic symadromes {sach as Down sym-
ieinet, Tisrneer syndioime, Willlams synd poree] |21 hode have Baiem bew slusdivs on the oo-
caisience of COamd immruaroglobalin B {lgElmoediased allergies [5]: In O, the ondy factor
that induoes awlodmmunity mechanisms are immancreactive gluten peptides, wheneas in
allergios, the casisative fadcbars iy be sither mbalinl or food allergees (the labler inchid-
ing gluten peprides). However, both types of conditiors ane assoctated with abmormal
function of the Emmune system in general, and regalatory T-oells, which help maintain
i toderans are] prevend both sutoimmane and allengic conditions [4-6]. Tha path-
ophvebalogy of C1 irvolves activation of helper Taoells 1 (Thi] followed by secretion of
prerimflammatory cytokines and induction of the production of auo-antibod ies dirccted
againsd the enayme tissue bransglutanvinase (718G [7] The pathaphbysiology of TgE-medi-
ated allergies invalves helper Tecell 2 {Th2) activaton with & differenl cvtokine prolile
than in autoimmumnity, whidh leads bo overproduction of allergen specific [gE (slgEL sen-
sitization prociss activation with the nelease of allergic resction mediaors by basaphils
and mast cells 6] For thess measons, C0 and [gE-mediaied allengy aee bilivved 1o be mai-
taally exclasive, and the nature of the condition {whether sutoinmune or allergic) is de-
terminad by the imbalanoy im Thi and Th activation,

Dusepite the seemingly mutually exclosive pathosgerssses of CO and IgE-medisted al-
lergy, there have been studies indicating co-eulstenoe of both comditions. & systematic ne-
wigw of studies by our research groap [3] revealiesd o handhal of original artickes [B-11]
w st awsthaors reporied Ghat patiengs with CIF sy develop an allergy thal snanidests in
similar way to that in non-CTF suhpects, Lo with asops: dermatitis, vomiting, urticaria, an-
givsederna, araphylactic shack, etc. In thise studies, O pationis were most often allengic
b webweal, which may be duse io the et thal ikis sllergen was the one most feequenily
shudied.

Corprourrenie of Ipf-misiated allergy or sensitization m patiends with CTF has not
bewn fully dlucidasad [6]. Thene is @ reed for studies on ik consarbidity of CT3 and 1gE-
mazdisted allergy, nol the least due 1o the fact that sym ploms of CO often persist, despite
the patients’ restrictive glaten-fnee diet - the only effective treatment [12], This phenamae-
non may e due o am pndiagrosed allergy o food and inhaleni alleegens. Theeefone, ik
purpese of thils sbudy was to comypechensively seess sensitization peodiles to allergen ex:
tracts anid modeoules with a multiples ALEX*2 test in pediatric patients with €T,

2, Materials and Metheds
2.1, Sadjects and Shady Desiga
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The study included children with newly diagaosed CD at the Department of Gastro-
enterology, Hepatology, Nutritional Disorders and Pediatrics, the Children’s Memocial
Health Institate, Warsaw, Poland and the gastroenterology outpatsent clinic ot the Urmi-
versity Children’s Hospital in Lublis, Poland. CD diagnosis was established accondieg 1o
European Socwety for "acdlatric Castroenterobogy Hepatology and Nutrition (ESPGHAN)
guidelines [13], In a1l childron immunoglobulin A (IgA) anti-t TG and togal IgA evels were
tested (Thermo Scientific Phadia GmbH, Freiburg, Germany). In childsen with IgA deficit
anti-tTG-IgG or anti-deaminated gluten peptides (DGP)IgG were measured. Patients
with high anti-tTG-IgA levels (100 AU/ml e, 10 times higher than the upper limit of
noemal) and positive anti-endomysial antibody tests (Eurcimenun, Libeck, Germany)
(from a different blood sample) were diagnosed with CO without intestinal blopsy and 2
histopathalogical examanation of small-intestinal specimens, In other patsents biopsses
were taken during ondoscopy (at least 1 specimen froe the ducdenal bull and 4 speci-
mwns from the distal part of the duodenum) and histological analyses were performed by
two independent pathologists using a modified Marsh-Oberhuber dassification [14). CD
was recognisnd in childeen with positive antibodies (210 AU/ml) and histologieal changes
deseribed at least as Marsh 2

Fimally, 108 out of 123 children were included mto the stady. Patients wene excluded
bocause of the lack of & written informod consent (1 = 2) of of a proper CD diagnostic
procedure (u = 18} Serum sensitization profiles were performed with the use of a malti
phex modecular dagnostic techmique (ALEX"2 test, MacroArray Diagnostics GmbH, Vi-
onna, Austria) in the same sera that woere ased for CD diagnosis (anti-tTG test).

The study was approved by a Jocal Ethics Committoe (KE-0254222/1002023) and a
written informoed consent was obtained from cach patient’s parenss or guardians, and
from pationts aged > 16 yeans old, with respect 0 1he use of their blood for scientific pur-
pomes.

22 ALEX"2 test

The ALEX*2 test (Macro Array Diagnostics GmbH, Vienna, Austria) is a thied gemer-
ation maltsplex tost for measuring the levels of sIgE against allergen extracts and moleca-
lar components simultameoasly. ALEX®2 helps determine sigE kevels against 295 aller-
gens, inclading 117 extracts and 178 allergen molecules from varous sources, such as
foods, animals, plants, and molds, The tested extracts and molecules were dassified into
3 allergen groups: inhalant, food, and other (with the Last group comprising allergens
whese rouse of exposure is other than via inhalation or ingestion, for (nstance via lnsect
stings or via diroct dermal contact, such as Maleswezit sympadialis). The rosults wore ex-
ported from MADx Raptor Soltware to Exced spreadsheets. The results obtained with
these tests are guantitative and are expressed 10 kilounits of sigE per liter (KUAL). In ac-
cordance with the normal sIgE ranges provided by the manufacturer, a test was consid-
ered positive if its pesult was 203 kUL

23, Statstiol analyses

Seatistical analysis was performed wsing IEM* SPSS* 24.0.0.0. Statistics, Relationships
between qualitative variables were tested with Spearman’s rank coefficient. The Mann-
Whitney U test was used 10 test for differences in the number of positive results between
females and males. The level of statistical sigaificance was set at po= (108,

3. Results

3. 1. Patwnt chearactersstion
Test results froem 108 children with CD, including 63% girks and 37 boys, were an.
alyzed. The mean age wans 9.4 yeams. The age of subjects ranged from (L9 to 174 years. Out

nREasReRsRe R Htrpradstnn
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of 3l evaluated paticnts with CD, the diagnostic proboool withowt ducdenal blopsy was
fodlowed in nearly 7A% of cases, |gA defickt was detected i 25% of study sibjects (Table
1}, Pagienis with CTHehibisod predominantly gastroingestinud manifestations: abdonsinal
paim fusdt; 36.1%}, abdominal distension (s=37; 30.5%), dlarrhea (us2; 208%), and oon=
stipation (w=f; 5.6%) Other mamifestations included weight loss (r=21; 19.4%) growth ne-
tardistion {r=10: 5.3%L arsl other, Bshed in Table 1.

Tahle 1. Chasacteristion of the stuly group.,

Mumber L
Femuale B £
Sex

Male an e 3

Sbean 24

1in yearsd

Age stasdard deviation 443

Madian w3

Adinimum (Rl

Muaimum 174
€1 diagnosis according Without biopsy 4 %
o ESMGHAN guidelines With baapsy 29 Faay
ki Yeu 3 %

e L4
eA N Mo 105 e
%1%
Abslominal pain 1 Ih%
Dearrieea i) MA%
Abdominal distersion 7 5%
Consiipaticn e 5%
Syimpl o Lrowily retasdstion 5 19.4%
Wright s n 139%
Anemia I5 1L0%
Skin changes. 13 17.0%
Other: 1
FSPCHAR = Funcpwan Sowicty fur Pandistne Castromsrmolopy Hepatikegy and Nusnbon

* MbaHiple sy have beos ol od i idividus] patients,
i Cxher sympioms irclade headaches, cheonic Latigue, ypersessitiviey, and hyperiranssminssemia,

B Sewsitindtion pfle

Multighin bests mrevabid 2lgE to allergoen extracts andior modecubes i 53 out of W8
(337008} chuildrem woith OO0 (45 1%). Theee child ren showed sensiization fo 14% (44 extracts
and 10 molecules] out of all 295 extracts ansd molecules assessed with the multiples est.
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A large subgroup of chiddren sith CD (22053, 41 %%) showed simulbareous sensitivity 1o
fioscsd anad indhalant allergens (Figume 1) A majonity of childmen (3755 689.5%) showed som-
sitivigy b theve ar mese gllergens, whetteas slgE o s single allergen (exbract andios mole-
rule) was observed in twelve (22 0%) ard b bwooor moee athergens bn fowr childeen (7.5%).

B b LR
ihiddigs wrry

5 hl%

Figune 1, A, Frevalmoy of sersifization in children with 00, B Pervalinor of senailization S0 food
anigd inhalamt allergens inchildren with CTF. O The sl o seroaticing allergens inchildren with
L, et et woas dsseasid i the ALENED i widh thes ol =08l poind oof 2008 RLASL foar o
Pt resl

lnhalang allergens prodeoed the highest mean sigE levels, wigh tbe highest levels proe
duced by Black alder (86.71 kL) arwd imathy grass (4435 KLU L {Posceae Famaly § mnl-
wxulbes ard By Dersmalophanidss i (4299 h LIl ) elusst mite (MECZ family] maliculis
e highest mwean =IgE bevels bo food allergens were produoced by salmon (fl=parvalibu
min), maskmelon (profiln), and apple (FR-10) molecshes (12532 BUGL, 1126 B L. and
PO R AT, mesgetivedi ), The 1wl seimitinang allergens i chaldaeis wotk U0 Dl
# inhadant amd 2 food allergens. Table 2 shiows a list of the common sensitizing allergens
im children with Ok

The pacsendg of slgE B ishalank allergens fesdracts and solegules] s Sebediod in
58 8%, of children with CD (48108} Most of thoee chuldirer {37782 28.17% ) showeil sersitd
Fation to more thar one inhalant allergen. Arabvsis of all extracts and maolesuies demon-
slrated b st common slgE s chdldeen weill CT0 bo B against emothy (2595 ], parnin-
ndal ryegrass (2415 ), amd silver binch {18.5%) pollens {Table 2.} Thess thees most com mion
infalant allergens sre allergen molecules T'hi p L Led pol dboth from, the beta-expansin
sighlamilyl, amd Bt v 1 (PR-10 cabitiamily ). Ohver o hall of the chiklsen with CEY whia
ahaviaind senaitizathon to nhalamt allergens (22042 524%) had 3 coedsting sonsitization 1o
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fooed allergerns. Sensitization o food allergens (exiracts and molecudes) was delected in
iver ane guarter of the shady group (290108 26 8%, and three gaarters of dhildren (22729
5] shaowed slgE o moer than ome food allergen. The st comenon bt alleegen was
hazcinut {1 57108; 13.559%), which placed as bow as cighth im termsof prevalenos among all
the arudyred allergens lsted in Table 2. Subsequent in the list of sensitizing agmibs wene
apple and poasut allergens (with il allengees placing iwelfilh and sixieenth, nespee-
tvely: Tabde 2). These three highest-placeng food allergens were modeoules (Cor a 1, Mal
d 1, Ara b B) from the PR-10 subfamily. Creer three quariers of the dhildren with CDand
somaitization | food allergens (2129 TRW) showed ao-sermitization b inkalan) aller-

Evaluated children with €D had no slgE against 150 out of a1l 295 allengens (73 ex-
tras anel 77 miclecules) bested, amem, which werr allergoms of all ghiben-congaining o
reals, including wheal {Trbives aestivum ) molecules (T a ah_T1 {alpha-amylase irvgsin
inkibitory, Tri & 14 (rsLTP), and Tri a 19 (Omega-S-gliadiniy, as well as spelt | Triticum
speital, cultivabed mye (Seealt ool Barley (Revdeun malgerdl and cab (Arma st ox-
racts.

Table L The most commen smedtizing allergens in children with CTF assessed with an
ALENED bt [ub-cdl paienl Ror & piwibive fesalf was 2003 RUAALY

i Moleculeor  Routeof  Family af Ml slgE lrvels
Al extract CEpOsUTE molecules nCk} fim kLTa/L)
i Whrs._uu :PHPZI Inkualation ‘B-et.l.-ﬂ[l.ll'm.n Hiﬂ.ﬂ} 180
2 Pﬂ'nmnl:}q:m Led pr i Inhalation  Beta-expansin 2b {2L1%) Thid
a Silwer birch Bert v 1 Irkualation PE-1 20 {1 5.5%) 184
d Bertrrnida FTass Exirac Irkalatice 18 {1675} A5
5 hl'l:!'l.ﬂulﬁm Cynd 1 Inhalation  Beta-espansin 18 {1675} i
i Bewch Fag 5 1 Irkadatioe PE-1 6 { 14.58%) 1205
7 ﬂnﬂl'q-_ﬁr.-u :PHEJ iﬂm Elnuul-n 16 {T48%) 6.3
A Hazelnat Cora 10801 Ingestsan I'&-1y 15 {1.39%) Ty
5 Haxel Cora LOME  Inhalstion PE-10 15 {1.3.9%) 153
Diermafephagendes . Chitinase class .
PP peep2d  Inhalation 14 {13.0%) KR
11 RN 1M
Creimape 5 2482
n Timothy grass Fhl p 520000 Inhalstion By 4 {1
12 Apple Maldl Ingestion PRI 13 {1205} pl
13 Black alded Al | Irkalatios E-ID 131200 6,71
14 Haeed Exlract Inkislstion 12410.1%) BT
1 Ry pollen Extract Inhalation 12{1L1%) L]
i Mearmit Arabh & Ingestmm "E-i 12 {1105y i
i7 Lkrawbermy Fraa 1+3 Ingestion  PR-10+LTT" 12 411.1%) Fiil]
Crniap 57 2306
- Tl grasa Mgk Inkuslativg 11 {125}
Dieruafopdsigeides
= i i Derf2  Inhalation NPCIfamily  109.3%) ==
Drermatepdagandes pler- 4L
m plaiier iy Derpl Inhalation  MICE family 10 §9.3%)
Dl e {inehading L
7 Can i 51 Extract Inkalation B{RTG)
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o Pazpalum nodsfum Exbract Inkalation R 223
n Cat Feld | Inhalation  Secreboglobn BRI 2152
i} Clyeaphagus demes ficud Gly d 2 Inhalsiion  WPCT damily BHNH FAT
5 Celery Apigl Ingrstson PRI BT A LEE]
] Carmod Dawel Inestson I'E-§ir B{7A%) 075
X Banyf Gly md Ingesison PRI H {7 A%} FE]
Dyrind 1 - Chreaei 2152
» "'T"”F“ Derf1 Inhalation "“f‘”ﬁ*’“’ 87 4%
% Carrot Extract Ingestion 7 {65} i
2 Eurngsan dsh Exlract Inkislatios T pSNY 04
& ""'""%"“’“’f:m"n’m Derpl  Inhalation = *t'...'.'!“ P ) i
32 Ollive Chee Inhalation (Hee | family 7 {65%) 11,00
13 Walnut pollen Exbraci Irkadation LLEE ] il |
M Melon Cucm 2 Ingestion Peodilies B S EN 1126
5 Eurogean ash Frael Inhalation Che e | famiby LERE ] BAT
i Ansual mercury Mhera | Irhalatice Prodilin B {5AN) ina
_w [rabe padm M d 2 Irﬂuu_l;al_lumﬁ [Pl lim CTEE ] 1226
k5 Coamimesn wasp viniom Veaw § Oithser An-l:!m 5 LEEE Y] 19

3.3, Relalivashre hedirors pematliabon sed puiticifs’ dge did sci

Statislacal aralysis shvived e signilivant Glbenmos (o amsilizalson fated Batwieen
girls and boys in children with CD and sensitivity 1o any extracts or mokecules, whelber
fiscsd, inhaland, or other allergens (po= Q462 Moneower, there wene no significant differ-
e beriwvin Boys ard girls in the rabes of enséticaiion o fpod feviracts and molecualis)
[p= O6TE) or infudant fextracts ard molecules) allergens (poe 0S8

Spearman’s rank correlation aralysis (Table 3) in sensitized patients shonved a signif-
beard eosrelaiion ondy between ibe pationi’s age and the nuimbser of positive dgh (=03
kL L disst pssults (o imhalant allergen mokeoules (p = 00033 The correlation was posibive
and wealk {r = [L51], which means that the rate of sensitization 1o mbalant allergen maole-
cules ingriassd with age. There was, however, o sigrificant sorrelation between the pa-
el & g ained sesilieabion bo food allergers cither exiracts oF maodecubes (Table 3

Tuble 3. Felativnalsp belwoen age and sersitization rabes in childoen will CD (Spear-

man raek ourrelation)
Spearman rank correlation
fal
Type of allengen Mmhrrqr::uuddrm < ;
all Hﬂ:ﬁdlﬂfyﬂ 53 o2l [N 2}

R T I T R T T | =)
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foosd entracts and mileoales 9 013 o491
inhalant extracts and moleoales 12 (330 Q055
foxs] ewlracts an o020 0403

tood midleoales 3 018 e TH|
imhalant exiracts .. ] 0. Lol
imhalant m-uhculu 42 03 [ENLY

Vehe siatistically signilicant prsult (p = 005),

& Miscussion

A aysbematic review of shadies assssing co-existenoe of 1gE-moediated allergy fseni-
thration and C13 [8] revealpd Bwn orignal asticles that rubed out [15, 18] and enly four
original articles that seggested a possibifity of allergy and CD co-nocummence [8-11] with
& vast magoriby of authoms assessing the co-coummenos of CTF and sensalization bo food al-
bergaems, D stady ws conduciod in o grosp of pediabic patients with CT with the use
of maltiplexs fesis io assess the levels of senum sigE against 205 allergens, induding 117
inttrascts amdd 178 allergen maleoules from various soerces, sisch as foodds, amimals, plants,
and melde. Assesseents condugted b 108 child s with CEF shenwind [gE-madialed sensi-
tiation. im nearly half of the study groap (S3005; §9.1% ). Other autkors reported corsid:
crably bower sensitization rates in patients swith CD [8, 11| Codowska et all demonstratod
IgE-medistod allergyismsitization m just over 20% (1255 20.3%) of children with CT
(11 Clacel et al, who evalusied patenis older than 1F vears newly diagrosed with CTr
based on questionnaire-reported allergy symploms (r= 144 their relatives (o =2752) and
sprusars | =318) showed that 16.6% of patiens with CT wene allergie to al least oee of
the evalimated allergens 2], The higher sensitization rates shown in cur stady group with
LT may be due o the number and type of assessed allergens. The analysis by Cudowska
o al wiins s snbirly aon Al E apaingd 20 foond anad inbublaod allengeos [11]. Similady, Ciaed
of al. asseseed sersitization to 20 inkalan and food allergens and conducted skim tests in
sclecled patients [8) Additionally. unlike previeus stodies, our shady assessed sigE
against both allergen exiracts and maleoulies, which may increass scrmerdng fest sensstiviy
[17, 15].

O sty shorved chiildiven with CIF to bave the highest rates of sensitization o in-
halant allergens, Tha threee allirgens sith the highest simsdtizalion rates on children with
T s Bimsilbyy grass (P po 1) ponermnial rvegrass (Lol po1), amd silver birch (Bet v 1)
pollens. Cudowska et . [11], who evalizated the relationship between sensitization to in-
haland allergers extracts, showed a similar teradoneys the allergens wilhy the second arsd
third it sensitization rates wene grass and birch pollens. However, the highest rabes
of sensitization in that stady were shown to be doe to dast mites, whereas inour shedy.,
the same dust mity allergen (Dimmafoplageide plrrpsysirras molecule Der p 23) placed 7
in the raskingg of Bhe ot commimson souroes of mbalaBon allergics.

T food allergen with the highest sensitization rates in children with OD was hazel-
gt {Cer a 1) Eallowesd by apple (Mal & 1) arel peamut {Ara b 8} These allergens placed
wighth, twelith, and sixtevnth, reepectively, amomg all fhe food amd Enhalamt allergen ox-
tracts and molecules presented in Table 2 Peanut allergens were also among the nuost
cummman food allergens in a shady by Cudowska et al. [11], who demorstrated that rearly
half oof b evaluatnd childsn showing sermitization to oy alleegen (312 41.7%) wene
sensitioed to peanats. However, that snalysis was based solely o allergen extracts. and it
i= difficalt fo draw conchusions as to this having being a primary peanal sensitization or &
r=ult ﬁmﬂqnﬂﬁm iermas-Feacinviby awith inkalant alleegis),

il
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In wur study the three food allergens that placed highest in the ranking presenting in
Table 2 (Cor & 1. Mal d 1. and Ara b 8) belorg bo the PR-10 sulbfamily, which has boen
demonstrated b prosluoe cross-reactivily, with primary sensitivity to biech allergens (spe-
cfically Bet w 1.of the PH-10 sabfamily) [19]. Our previous ressarch shows th cases of
senadtization bo food allergens from plant smences may resall from a primary allergy o
intalent allimgers |20, 21]. Theretorne, §t is worth notieg that inover theee guariors of the
currenl study group of chdldren sl CD and foosd allengen sensiization shoived & oo-
ruisling =enaitization ioinhalant allergens. A reverse situation, namedy food allergen sen-
sitization in children with C0 and semsitivity o inkhaland allergens was liss commin,
though siill a large proporiion {over hali} of the childeen with sensitivity 1o food allergens
was also sensitive to inhalant allergers. Moretheless, the greatest propostion of children
with CI {4155} was simultaneously sensitive fo inhalang and fossd allergens. Most chil-
drem with CD demonstraied sensitivity fo two or mone allergees, whereas bess than o
quarter of the study group was sensitive 1o a single allergen. Importanily, the same aller-
pen mideoales (Cor & 10400, hal o 1 oandd Ara b By wene the most oomamon allergons in
another of eur sfudy, where we assecsed ik bevels of slghk agains tood allergen extracis
and modecales in 3,715 Palish children being diagnosed for a suspected allergy (the maean
apr of the study papalation was 7.0 years) [Z2], which may sugges that the food allergen
comsitization prolibe in patients with CI is similar i that ebserved in (he general Polich
populaticn.

I thar curmend shad y in children with CT we observed mo slpE against 150 (Tl etracts
ufHrm:h:-nlki]mtﬂﬂ:ﬁﬂmmmmwllhlhtmulﬁphtMLhwﬂhgtr. [T
tested allergens included all gluben-contaiming cereal allergens: wheat ( Tritfones aeslionm)
malecules (Tria ad_T1 alpha-omylase trypain inhibitor; Tr o T4 el TE; and T a 19,
inpga-5-plaad in] as well as spelt [ Tritioum spalla), culivaled sy (Saulr oraie], barkey
[ Hordewmr pulgarel. and aat | Avesa safina) extracts. Sudies investigaiing ibe co-exisienoe of
CTY andd senaitivity bo whaat or other oeneal Rave besn inconchusive. Using skin prick ar
stE tistn, Arenentas o &l [5] demonstrstisd that 7.0% out of 57 patienes (adishs and chil-
hren) with CD were sensitive to wheat [B]. A stisdy conducted by Lanzarin et al [10] in 74
patits with C0F Caged -2 years) showed the rates of seraitication to wheat, rye. harkey.
anid barkey malt o bo 4%, 1068%, 5.4%, and 27%, respoctively. Dur results are corsisten]
with those reporied by other antbors, whe indicated ne sensstization 1o glalen-containing
cercals in patients with €0 11 6] Inferestinghy. past like our research leam, Spoerd et al
[k sty assessand allengy 1o whest exteact and whest soleciehe Tei a 19, shomond o sen-
sitieation 10 ihe evalusted allergens im patierds with CD0

The incisdenoe of CIF s higher in women than i men, a fact which bas been conmobo-
raitial i son wpicdirsiological tady by Makharia et al, [23), whene the poskad incidence rates
in women and e were 174 (95% CLE 15721100 and 7.5 [95% O £.3-9.2) per 0000
persor-years, respectively. This trend was also observed in our study group, whose ma-
parily (A3 ) wiere females, Stedivs reganding the incidenos of sensilization with respe o
pathi’s sex sugsest a relatsonship with the pationt’s age and homaone levels [24]. Boys
may be susceptible to alflengies at an earlier age than girls, a pheromenon that may be
ahsent Lter in life, In our shady, o statistical analvsis of those chiliden with CD whas hasl
any sensslaiy (Lo exiracts andior molerudes of food, inhalant, o cther allengers) dbowed
no significant differences between girks and boys in the inddence of sensitization. The
sensitizalion profile i children changes with age, and tha rabes of sensitization le inkalan|
allergers. increased with patien! age [25]. The cbservadions from the cugeent study alsoe
presents a significant relationshdp between the age of children with €0 and the namber
of pasitive sIgE best results against inhalant allergpen molecubes.

Study bt

W ane awane of the fact that our study hus certain lEmiations, One such limilation is
& lack ol climical examinstion records. All paticnis weee Imviled 1o the allergy outpatient
dlmic to undergo a dinical esamination. However, so far only soven patients have
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refumied for thede visil This sitaation ls due to the way the alleegy catpatient clinic oper-
aites and the feasibality of socommaodating all childven with CO included into this study.
Mopethekss, preliminary data indicage that all childeen who aleasdy had their visig o the
clinie reporied gastrointestingd symgproms (Including sbdoming] pain, Moating, diar-
rheafconstipation) or exhibited imadequate weight gain. These chaldren most commenly
roprorrhed inkulation allerry arel were diagraoscd with alleegis chiniles, amdlfor sompnctivi-
tis, or allergle bromchial asibma. Other reported allergy symploms wene skin changes in
thee e of hives or stopic dermatitis. We are planning o conduct a detailed anatysis of
ther clinigal lomms of allongy in childoemn with CI,

& Comclusions

Chur analysis presented that neardy a half of the children with O was sensitized o
a1 beast ane allergen, with ni cases of sensitivity Bo gluten-combaining cereals. Moreaver,
chaldyen with CT were usually seraitioed simaoltsneously toboth inhalant ard food allee:
grns. The food allergens wath the highest sensitization rabes were maleoules of the PR-10
sughlamvily (Cor a1, Malld 1, and Ara b 8) which may be due o oross-reactivity with birdh
wlbois: pramary-allergy marker, Bet v 1 {PRH sublamily ), was asmong the Bhinee ikt fom-
maen inkalant allergens after timothy grass and perennial rvegrass (Phl p 1 Lol pl). In
comclasion, the aerment shudy indicates a need for IgE-mediabed allergy disgnostios in pa-
Uit skt h 1, b derms ol ot ondy food allergy bt aleo imhalane allergy.

These studics highlighd the need 1o increase atienbion to the diagnosis of IgE allergy
in paticnts with O3, which may condribuie to betber cane for them and kead B0 2 better
usiderstanding of ke relstionship betweon CI and 1gE allergy.

Auihir Conleibulions: The tollovwing stalesers dhouhd be used = Corceptusieston, LE -8 BC,
and. EM: meethodobogy, LE-W0 B and B8 software. L8 ENL formal analiysis, LE-BL:
S5 0.C, and M imvessigatiom, 1R MG WG BC KL PR WG resouroes, BE-N; [EE;
B EEL LT KL PEC dits cusation, LM JRBG BC ER LT, asd EML; wirsting —origiral
draft peeparation, LK% BC. and E ML woriting = peview i editing, LE Mo WD BC DKL 55
1P WG LW and 0 visualiceation, LK.M, and £ supervision. 8.C, and E.M.: profect ad-
ministration, B.C. and ENL funding sogeisition, BC; MU, and 5 AL sothoes have mead seed
agrend o the publisbed verabon of the Samuiserig ™

Fundimg: This mesrarch eecrnmd o eadermal funding.

[wesiti bwti onad eyiew Bpard Stabemewt The siudy was spproved by Frhics Comemisier of Medical
Lniversity in Lublin, Poland (praolution mumber KEAQSI2 10007 abaained on Cetaler 21,
HITF).

Enformed Consenl Slibement A writben inlommed consenl was obdsined frees cach patient's par-
enis of guandians, and (e patients aged = 16 vears ofd, with respect io the e of Beir Bood for
sohenlific pusposes.,

Comilicts o Inberesh EAL i anemploves of the EMMA SIS @ oo compeey. For the remaining
authors, none are diclared.
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6 OMOWIENIE WYNIKOW

Szczegdlowa analiza wynikow zostata przedstawiona w 2 artykutach oryginalnych
(Knyziak-Medrzycka i wsp The Sensitization Profile for Selected Food Allergens in Polish
Children Assessed with the Use of a Precision Allergy Molecular Diagnostic Technique. Int. J.
Mol. Sci. 2024, 25, 825 oraz Knyziak-Medrzycka i wsp Sensitization profile in children with
celiac disease assessed with the use of multiplex molecular diagnostic technique)
zamieszczonych w rozdziale VIII. W tej czeéci pracy skupiono si¢ na omoOwieniu
najwazniejszych wynikdw i przeprowadzeniu analizy w poréwnaniu z dostepng literatura

przedmiotu.

6.1 Profil uczulenia na alergeny pokarmowe ,,wielkiej 6semki”

W pracy Knyziak-Medrzycka i wsp The Sensitization Profile for Selected Food Allergens in
Polish Children Assessed with the Use of a Precision Allergy Molecular Diagnostic Technique.
Int. J. Mol. Sci. 2024, 25, 825 przeanalizowano wyniki sIgE dla 96 ekstraktoéw pokarmowych i
77 molekut alergenéw pokarmowych. Wyniki testu ALEX® wobec alergenéw pokarmowych
,wielkiej 6semki” uzyskano od 3715 pacjentow. Najczestszymi alergenami pokarmowymi,
ktore uczulaty badang populacje polskich dzieci byly: orzech arachidowy (29.20%), orzech
laskowy (28.20%) oraz jabtko (23.60%). Natomiast najrzadziej wyniki dodatnie odnotowano
dla truskawki (0.40%), oregano (0.30%) oraz ptaszczki kolczystej (0.16%). Najwyzsze $rednie
stezenia sIgE odnotowano dla mleka krowiego (9.86 kUA/L), krewetki (8.55 kUA/L) oraz dla
orzecha arachidowego (8.54 kUA/L), podczas gdy najnizsze S$rednie stgzenia sIgE
obserwowano dla ekstraktu liczi (0.49 kUA/L), pieczarki (0.45 kUA/L) oraz truskawki (0.40
kUA/L). Sposrod “wielkiej 6semki” alergenow pokarmowych, poza orzechem arachidowym 1
orzechem laskowym analizie poddano pozostate alergeny, jak jajo kurze, mleko krowie, ryby,
pszenica, soja, skorupiaki 1 inne orzechy drzew. Najwyzej w rankingu wystgpowania uczulenia
sposrod tych pozostatych alergenow “wielkiej 6semki” znalazlo si¢ biatko jaja kurzego, ktore
uplasowalo si¢ na 4. miejscu, podczas gdy zottko jaja znalazto si¢ na 36. miejscu.

Opisany powyzej profil uczulenia dzieci z réznych rejonow Polski wykazuje znaczne
réznice w poroOwnaniu z badaniami w innych populacjach. W badaniu EuroPrevall [26], do
ktérego wlaczono dzieci w wieku szkolnym (7-10 lat) z europejskich miast (Zurych, Madryt,
Ateny, Utrecht, Wilno, £6dZz i Reykjavik) analizowano wyniki dotyczace uczulenia na

dwadziescia cztery pokarmy uznane za najczesciej uczulajace dzieci lub czgsto spozywane w
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badanych krajach. Byly to: jaja kurze, mleko krowie, ryby, krewetki, orzeszki ziemne, orzechy
laskowe, orzechy wtoskie, brzoskwinie, jablka, kiwi, melony, banany, pomidor, seler, marchew,
kukurydza, soczewica, soja, pszenica, gryka, sezam, gorczyca, stonecznik oraz mak. W zadnym
z analizowanych miast w badaniu EuroPrevall w pierwszej trojce najczesciej uczulajgcych
alergenow nie znalazt si¢ alergen orzecha ziemnego, podczas gdy w naszej analizie znalazt si¢
on na miejscu pierwszym. Drugim najczestszym alergenem w naszym badaniu byl orzech
laskowy, ktory réwnie wysoko wystepowat w badaniu EuroPrevall (miejsce w rankingu
zalezalo od badanego miasta. W Lodzi znalazt si¢ on na pierwszym miejscu, w Utrecht na
drugim, a w Zurychu i Wilnie na trzecim miejscu. Jabtko, ktoére bylo na miejscu trzecim w
naszej analizie, w zadnym z analizowanych miast w badaniu EuroPrevall nie znalazto si¢ w
gronie 3 najczesciej uczulajacych alergenéw. Roznice w profilach uczuleniowych na ekstrakty
alergenow pokarmowych sg jeszcze bardziej widoczne, gdy poréwnamy wyniki uzyskane poza
Europa. W badaniu Segura i wsp., ktorzy oceniali wystgpowanie uczulenia na ekstrakty
alergenow pokarmowych (analiza sIgE przy pomocy ImmunoCAP, Thermo Fisher) w grupie
pacjentéw z réznymi alergiami w Meksyku analiza wykazata, ze najczgsciej uczulajacymi
pokarmami byly: orzechy laskowe, jabtka, krewetki, orzeszki ziemne, biatka jaj, zoltka jaj,
brzoskwinie, migdaty, pomidory, fasola, mleko, truskawki, kiwi, kukurydza i pszenica [27].

Analiza uczulenia wobec molekut wykazata, ze najczgstszymi molekutami alergenow
pokarmowych, wobec ktérych stwierdzono wystepowanie sIgE byty molekuty nalezace do
podrodziny bialek PR10. Wéréd 10 molekul alergenéw pokarmowych wobec ktérych
najczesciej stwierdzono wystepowanie sIgE znalazlo si¢ az 6 biatek z tej podrodziny: rCor a
1.0401 (23.77%),rMal d 1 (22.37%), rAra h 8 (16.93%), rGly m 4 (15.18%), rApi g 1 (15.07%)
oraz rDau c 1 (13.76%). Jedyna molekulg nienalezaca do podrodziny PR10 w pierwszej pigtce
najczestszych molekut uczulajacych byta molekula nAra h 1 (globulina 7/8S) orzecha
ziemnego. Najrzadziej stwierdzono wystgpowanie sIgE wobec nMal d 2 (0.27%) (rodzina
biatek taumatynopodobnych, TLP), rAni s 1 (0.30%) (inhibitor proteazy serynowej typu
Kunitz) oraz rChe a 1 (po 0.43%) (rodzina bialek Ole e 1).

Mozna zatozy¢, z duzym prawdopodobienstwem, ze powszechne uczulenie na biatka z
podrodziny PR10 moze wynika¢ z reakcji krzyzowej na pierwotne uczulenie na alergen brzozy
(molekute Bet v 1). W wieloosrodkowym badaniu Kiewiet’a, wykazano, ze reagujace krzyzowo
biatka PR10, takie jak Cor a 1.0401, Mal d 1 1 Pru p 1, nalezg do najcze¢sciej rozpoznawanych
przez sIgE czasteczek w kohortach o wysokim wskazniku uczulenia na Bet v 1, wlasnie ze
wzgledu na reaktywno$¢ krzyzowa [47]. Podobnie w badaniu EuroPrevall stwierdzono, ze

jedno z najczestszych uczulen w roznych miastach europejskich na orzeszki laskowe moze by¢
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zwigzane z reaktywnoscig krzyzowg z pytkiem brzozy, ktore bylo powszechne w Europie
Srodkowo-Pétnocne;.

W naszym badaniu przeprowadzono roéwniez analiz¢ wystgpowania sIgE wobec
molekut alergenowych “wielkiej 6semki” alergenow pokarmowych w zaleznos$ci od wieku.
Zaobserwowano istotnie statystyczny (p <0.05) spadek czgstosci uczulenia wraz z wiekiem dla
biatek zapasowych wobec molekut alergenéw bialek zapasowych: orzecha ziemnego (nAra h
1,rArah 2, nArah 3), soi (nGly m 6), orzechow drzew (nCor a 9, nJug r 4). Istotny statystycznie
spadek czgstosci uczulenia wraz z wiekiem byt obserwowany rowniez dla molekul mleka
krowiego (nBos d 4, nBos d 5, nBos d 6, nBos d 8) i jaja kurzego (nGal d 1, nGal d 2). Podobny
trend zmiany uczulenia, zwlaszcza dotyczacy alergenow mleka krowiego i jaja obserwowany
byt przez innych badaczy [47, 48], chociaz w wieloos§rodkowym badaniu Kiwiet’a i wsp.
czestos¢ wystepowania uczulenia w roznych europejskich pediatrycznych kohortach na
molekuty alergenu mleka krowiego oceniane metoda ImmunoCap ISAC byla znaczaco nizsza,
bo przewaznie ponizej 1% (z wyjatkiem jednej grupy hiszpanskiej z Sabadell, gdzie czgstosé
ta wynosita 1.4%-2.0%) [47].

W naszym badaniu istotny statystycznie wzrost czgstosci uczulenia wraz z wiekiem
zaobserwowano wobec biatek podrodziny PR10 (rAra h 8, rCor a 1.0401). Wyniki dodatnie dla
biatka rAra h 8 nie wystepowaly w grupie dzieci w wieku do 12 miesigcy, pojawity si¢ dopiero
u dzieci w wieku 1-5 lat i sukcesywnie rosty w kolejnych grupach wiekowych.

Badania przeprowadzone przez innych badaczy pokazuja znaczne rdznice w czgstosci
wystepowania uczulenia na r6zne molekuty orzecha arachidowego w zalezno$ci od badanego
kraju. Wykazano, ze u pacjentow z alergia na orzeszki ziemne w USA 1 Szwecji czgSciej
rozpoznawano jako alergen biatka zapasowe rAra h 1-3 w porownaniu z pacjentami z Hiszpanii,
ktérzy byli czgéciej uczuleni na biatko przenoszace lipidy rAra h 9 [49]. W badaniu Kiewiet i
wsp. stwierdzono, ze uczulenie na Ara h 9 byto czgstsze w potudniowej kohorcie hiszpanskiej
Gipuzkoa 1 wloskiej Rome w poréwnaniu z kohortg szwedzka [47]. R6znice w profilu uczulenia
na Ara h mogg wynikac z ilo$ci spozycia, wieku wprowadzenia orzeszkow ziemnych do diety,
nawykow zywieniowych i rdéznic w przygotowaniu do spozycia orzeszkow ziemnych w
poszczegolnych krajach. Wykazano, ze w Szwecji, Stanach Zjednoczonych i1 innych krajach
zachodnich, duza liczba nadwrazliwosci na orzeszki ziemne moze wynika¢ z tego, ze
spozywane s3 one najczesciej w formie prazonej. Prazenie orzechOw wzmacnia potencjat
alergizujacy molekut Ara h 1 1 Ara h 2 lub moze odkry¢ biatka jak np. Ara h 15 (oleozyna),
ktére w surowej postaci orzeszkdw zanurzone sa w tluszczu, stanowigcym materiat

energetyczny dla kietkujacych roslin [50, 51, 52].
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W naszym badaniu sposréd molekul pszenicy najwyzej (40. miejsce) w rankingu
molekut alergenéw pokarmowych uplasowata si¢ nTri a A TI (4.45%). Analiza wystepowania
sIgE wobec molekut alergenowych pszenicy wykazata, ze najczesciej wyniki dodatnie dla
wszystkich analizowanych molekut alergenowych odnotowano w grupie wiekowej do 12.
miesiecy 1 wraz z wiekiem ilo$¢ sIgE spadata dla wszystkich analizowanych molekul pszenicy.
W badaniu Kiewieta i wsp. czestos¢ wystepowania sIgE wynosita od 0.1% w kohorcie
szwedzkiej do 0.4% w kohorcie norweskiej i nie obserwowano spadku uczulenia dla tej

molekuty wraz z wiekiem [47].

6.2 Znaczenie precyzyjnej diagnostyki molekularnej w praktyce klinicznej

W kontekscie analizy klinicznej alergii u dzieci, w cyklu prac wiaczonych do pracy
doktorskiej znalazt si¢ rowniez opis przypadku (Knyziak-Medrzycka I, Szychta M, Majsiak E,
Fal AM, Doniec Z, Cukrowska B. The Precision Allergy Molecular Diagnosis (PAMD@) in
Monitoring the Atopic March in a Child with a Primary Food Allergy: Case Report. J Asthma
Allergy. 2022, 7,15:1263-1267) jako prezentacja praktycznego podej$cia do zmieniajacego si¢
z wiekiem profilu uczulenia ocenianego technikg diagnostyki molekularnej. Przedstawiony
obraz kliniczny chtopca z poczatkowymi objawami alergii pokarmowej na mleko i jajo, a
nastepnie rozwijajacymi si¢ objawami alergii wziewnej na pytki w postaci alergicznego niezytu
nosa 1 astmy oskrzelowej jest zgodny z obserwacjami dotyczacymi sensytyzacji u dzieci w
Polsce opisanymi w pracy oryginalnej (Knyziak-Medrzycka i wsp. The Sensitization Profile for
Selected Food Allergens in Polish Children Assessed with the Use of a Precision Allergy
Molecular Diagnostic Technique. Int. J. Mol. Sci. 2024, 25, §25).

Analiza badan serologicznych przeprowadzonych u chtopca od 9 miesigca zycia przez
2 lata obserwacji pokazata znaczenie wdrozenia wczesnej diagnostyki u dzieci z objawami
alergii. Istotnym wnioskiem z tej obserwacji jest to, Ze juz na wczesnym etapie zycia mozna
bylo rozpozna¢ u pacjenta uczulenie na ekstrakt brzozy oraz na molekute Bet v 1, ktore w
kolejnych latach obserwacji istotnie si¢ zwigkszalo, co potwierdzato si¢ w objawach
klinicznych u pacjenta, ktore z roku na rok przybieraty na sile. Opis przepadku pokazat, ze
wczesna kompleksowa diagnostyka pozwala na jak najszybsze rozpoczgcie odpowiedniej
terapii zapobiegajacej rozwojowi alergicznego zapalenia, a co za tym idzie progresji objawow

alergicznych. Wczesne podjecie immunoterapii mogloby przystuzy¢ si¢ ograniczeniu

97



wystepowania cigzkich objawow alergii, takich jak astma, anafilaksja u mtodziezy 1 osob

dorostych.

6.3 Profil uczulenia u dzieci z CD

Oceniajac profil uczulenia w grupie dzieci z nowo rozpoznang CD (Knyziak-Medrzycka
i wsp Sensitization profile in children with celiac disease assessed with the use of multiplex
molecular diagnostic technique ...) stwierdzono, ze u prawie potowy dzieci z CD (53/108;
49.1%) wystepuja sIgE wobec ekstraktow i/lub molekut alergenéw. Tak wysoki odsetek
uczulenia nie byl do tej pory opisywany. Przeglad systematyczny badan w zakresie
wspotwystepowania CD 1 uczulenia/A-IgE, bedacy czgscig rozprawy doktorskiej (Majsiak i
wsp. IgE-Dependent Allergy in Patients with Celiac Disease: A Systematic Review. Nutrients.
2023) zidentyfikowal zaledwie 4 prace oryginalne [43, 44, 45, 46], ktére pokazaly mozliwosé
wspotistnienia CD iuczulenia lub A-IgE. Jednak odsetek uczulonych pacjentow w tych pracach
byt znacznie nizszy. Cudowska i wsp. wykazali uczulenie u nieco ponad 20% (12/59; 20.3%)
dzieci z CD [46]. Ciacci 1 wsp., ktorzy oceniali pacjentow w wieku powyzej 17 lat z nowo
zdiagnozowang CD na podstawie objawow alergii zglaszanych w kwestionariuszu (n =1044),
wykazali, ze 16.6% pacjentow z CD bylo uczulonych na co najmniej jeden z ocenianych
alergenow [43]. Ponad dwukrotnie wyzszy odsetek pacjentow z pozytywnymi sIgE
wykazanych w naszej grupie badawcze] moze wynika¢ z liczby 1 rodzaju ocenianych
alergenow. Analiza Cudowskiej 1 in. opierala si¢ wylacznie na sIgE wobec 20 alergendéw
pokarmowych 1 wziewnych [46]. Podobnie Ciacci 1 in. oceniali uczulenie na 20 alergendéw
wziewnych 1 pokarmowych oraz przeprowadzali testy skérne u wybranych pacjentow [43]. W
naszym badaniu oceniali$my sIgE wobec 295 alergenoéw, w tym 117 ekstraktow 1 178 molekut
alergenowych z r6znych Zrodet. Taka kompleksowa analiza, obejmujaca molekuty alergenowe
znacznie zwigksza czulo$¢ testow przesiewowych [53, 54].

Najwiecej dzieci z CD (41.5%) byto uczulonych jednoczesnie na alergeny wziewne 1
pokarmowe, a najwyzsze $rednie stezenia sIgE stwierdzono wobec alergenéw wziewnych.
Analiza wszystkich ekstraktow i molekut alergenowych wykazata, Ze najczesciej u dzieci z CD
obecne byly sIgE wobec pytkom tymotki tgkowej (26.9%), zycicy (24.1%) oraz brzozy
brodawkowatej (18.5%). Wszystkie te 3 najczestsze alergeny wziewne to molekuty alergenowe
Phlp 1, Lol p 1 (obydwie zrodziny B-ekspansyn) i Bet v 1 (podrodzina biatek PR10). Uczulenie
wobec alergendw pokarmowych (ekstraktow i molekut) wystepowato u ponad jednej czwartej

badanej grupy. Najczestszym alergenem pokarmowym byt orzech laskowy (13.95%), ktory byt
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dopiero na 8 pozycji, jezeli chodzi o czestos¢ wystgpowania uczulenia na wszystkie
analizowane alergeny. Wszystkie trzy pierwsze alergeny pokarmowe byty molekutami (Cor a
1, Mal d 1 i Ara h 8) nalezacymi do podrodziny PR10.

Podobnie jednym z najczestszych alergenow pokarmowych w badaniu Cudowskiej 1 in.
byt orzech arachidowy. Wykazali oni, ze prawie potowa z badanych dzieci z CD i z
jakimkolwiek uczuleniem (5/12; 41.7%) byta uczulona na orzechy arachidowe. Jednak analiza
ta oparta byla jedynie o ekstrakty alergenowe i trudno jest wyciagna¢ wnioski czy byto to
uczulenie pierwotne na orzech arachidowy, czy wynik reakcji krzyzowej uczulenia na alergeny
wziewne.

Pomimo wysokiego odsetka uczulonych dzieci z CD, nie stwierdzono obecnosci sIgE
wobec alergenéw zb6z zawierajacych gluten: molekuly pszenicy zwyczajnej (Triticum
aestivum) — Tri a aA_TI (inhibitor a-amylazy I trypsyny), Tri a 14 (nsLTP) i Tri a 19 (omega-
5-gliadyna) oraz ekstraktow pszenicy (Triticum spelta), zyta (Secale cereale), jeczmienia
Hordeum vulgare), jak rowniez owsa (Avena sativa). Badania dotyczace wspétistnienia CD i
uczulenia na pszenice¢ lub inne zboza nie sg jednoznaczne. W pracy Lanzarin i in. wykazano za
pomoca oceny sIgE w grupie 74 os6b (1-20 lat) z CD uczulenie na pszenicg, zyto, jeczmien i
stdd jeczmienny na odpowiednio poziomie 4%, 10.8%, 5.412.7% [45]. Nasze wyniki sg zgodne
jednak z wynikami badaczy wykazujacych na brak wystepowania uczulenia u 0oséb z CD na
alergeny zb6z zawierajacych gluten [46, 42].

Analiza korelacji wykazata istotng statystycznie, zalezno§¢ migedzy wiekiem badanych
a liczba pozytywnych sIgE (>0.3 kUA/L) dla molekut alergenéw wziewnych, wskazujac na
wzrost uczulen na molekuty alergendw wziewnych wraz z wiekiem. Nie stwierdzono istotnej
statystycznie korelacji pomigdzy wiekiem pacjentdéw a uczuleniem na alergeny pokarmowe
(zaréwno ekstrakty, jak 1 molekuty).

W pracy Knyziak-Medrzycka i wsp Sensitization profile in children with celiac disease
assessed with the use of multiplex molecular diagnostic technique podjeto rowniez wstgpna
alergologiczng ocen¢ kliniczng pacjentow z CD (niestety zaledwie 7 z 53 uczulonych).
Przebadane klinicznie dzieci zgtaszaty objawy alergii wziewnej i rozpoznano u nich alergiczny
niezyt nosa, spojowek czy alergiczng astm¢ oskrzelowa. Inne deklarowane objawy alergii to
zmiany skoérne pod postacig pokrzywki lub wyprysku atopowego. Doktadna analiza postaci
klinicznych alergii u dzieci z CD zostata zaplanowana na wiekszej grupie dzieci i bedzie

przeprowadzona w przyszlosci.
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7 PODSUMOWANIE WYNIKOW I WNIOSKI

Przeprowadzone w toku przewodu doktorskiego badania dostarczaja pierwszego

kompleksowego przegladu profilu uczulenia IgE-zaleznego zar6wno na poziomie

molekularnym, jak i ekstraktow alergendw pokarmowych u polskich dzieci i mtodziezy z

podejrzeniem alergii oraz u dzieci z nowo rozpoznang CD. Zgodnie z aktualng wiedza, jest to

pierwsza kompleksowa analiza oparta na wynikach multipleksowego testu Il generacji u dzieci

zamieszkujacych wszystkie regiony Polski oraz wybranej grupy dzieci z CD.

Przeprowadzone badania pokazaly, ze:

1.

Profil uczulenia oparty na oznaczeniach sIgE wobec ekstraktow 1 molekut
alergenowych ze szczegdlnym uwzglednieniem alergenéw pokarmowych wielkiej
6semki u dzieci w Polsce r6znit si¢ w porownaniu do innych krajow.

U polskich dzieci z podejrzeniem alergii na podstawie wystepowania sIgE najczesciej
stwierdzano uczulenie na ekstrakt orzecha arachidowego, orzecha laskowego oraz
jabtka, a wobec molekut dla podrodziny PR10 (rCor a 1.0401, rMal d 1 i rAra h 8), na
miejscu 4. znalazla si¢ globulina 7/8S (nArah 1).

Profil uczulenia wobec alergendw pokarmowych, analizowany na podstawie
wystepowania sIgE zmieniat si¢ wraz z wiekiem. Obserwowano wraz z wiekiem spadek
uczulenia na alergeny pokarmowe oraz tendencje wzrostowg uczulenia na alergeny
wziewne. We wczesnym dziecinstwie dominowalo uczulenie na bialka zapasowe, a w
pozniejszych latach na biatka z podrodziny PR10 z dominacjg uczulenia na Bet v 1 z
podrodziny PR10 pytku brzozy.

Dzieci z CD byly wspotuczulone na alergeny wziewne i pokarmowe.

Prawie potowa dzieci z nowo rozpoznang CD byta uczulona na minimum jeden alergen,
przy czym nie stwierdzono u nich uczulenia na alergeny zboz zawierajacych gluten.
Najczestszymi alergenami pokarmowymi, ktore uczulaly dzieci z CD byty molekuly z
podrodziny PR10 (Cor a 1, Mal d 1 1 Ara h 8) co moze wynika¢ z reakcji krzyzowych
na brzoze, ktorej marker pierwotnej alergii Bet v 1 (podrodzina PR10) byt w trojce

najczestszych alergenow wziewnych, po tymotce tgkowej 1 zycicy (Phlp 1, Lol p 1).
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Na podstawie przeprowadzonych badan i analizy wynikow wyciagnieto
nastepujace wnioski:
1. Kompleksowa molekularna analiza uczulen dzieci z podejrzeniem alergii
zamieszkujacych wszystkie regiony Polski pokazata, ze profil uczulenia na alergeny
pokarmowe w tej grupie rézni si¢ od profili obserwowanych w innych krajach; uzyskane wyniki
badan moga stanowi¢ podstawe dla opracowania strategii profilaktyki oraz leczenia alergii
zardwno w aspekcie lokalnym w naszym kraju oraz globalnym w skali §wiatowe;.
2. Molekularna analiza uczulenia w wyselekcjonowanej grupie u dzieci z CD pozwala
twierdzi¢, ze pomimo odmiennych mechanizméw immunologicznych uczulenie lub A-IgE 1
CD wspdtistnieja, oraz ze istnieje potrzeba diagnostyki A-IgE u pacjentow z CD, nie tylko w

zakresie alergii pokarmowej, ale rowniez alergii wziewnej.
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KOMISJA BIOETYCZNA

przy Instytucie ,Pomnik-Centrum Zdrowia Dziecka"
Al. Dzieci Polskich 20

04-730 Warszawa-Migdzylesie

T. (22) 815-16-03

UCHWALA nr 50 /KBE/2018

OPINIA KOMISJI BIOETYCZNEJ
przy INSTYTUCIE ,POMNIK-CENTRUM ZDROWIA DZIECKA®

Komis;a Bicetyczna przy Instytucie Pomnik-Centrum Zdrowia Dziecka”™ na posiedzeniu w dniu
21,11.2018 rozpatrzyqa badanie pt: Diagnostyka molekularna w alergii pokarmowej - ocena
profilu uczulenia u dzieci przy uyciu nowoczesne] technologii nanomacierzy ALEX

Gt Badacz: prof. dr hab. Bozena Cukrowska

Opracowanie | wdrozenie metody CRD (ang component-resclved diagnostics) z uzyciem
nanomacierzy ALEX w Pracowni Immunciogii Zaktadu Patolegii IPCZD oraz kempleksowa ccena
molekularnago profilu uczulenia u dziec z alergia pokarmowa,

Czas trwania projektu: 36 miesiecy

Grupa badana: facznie 80 dzieci w wieku od 3 do 7 lat Z alergia pokarmowa IgE-zalezna, u ktdrych
potwierdzono obecnosé w surowicy swoistych przeciwcial w klasie IgE przeciwko ekstraktom
alergenowym przy uzyciu standardowych metod diagnostycznych

Pobranie krwi: jedncrazowa probka krwi o cbietosci 2 ml pobrana na skrzep.

Metody badawcze:

1 Ocena swoislych [gE skierowanych przeciwko ekstraktom alergenowym technika
Immunobiot

2 Ocena swoistych IgE skierowanych przeciwko komponentom (molekutom) alergenowym
metedg CRD

. Diagnostyka molekutama CRD na nanomacierzach ALEX firmy MacroarrayDx,

. Analiza obrazu przy pomocy urzadzenia ImageExplorer,

. Analiza wynikow testu z zastosowaniem programu MADx Raptor Software (jednostki kUA/L)
Wyposazenie do wykonania i analizy mikromacierzy ALEX zostanie dostarczone mieodplatnie przez
dystrybutora testéw w Polsce firme EMMA MDT sp. zo.0

Analiza korelac)i pomiedzy wynikami uzyskanymi technika immunoblot a CRD zostanie wykonana
przy pomocy analizy regres|i oraz wspotczynnika Pearsona r w programie Statistica,

Woprowadzenie nowoczesne| metody diagnostyki alergil, Y oznaczania CRD przy pomocy
mikromacierzy, Znacznie zwieksza moiwosc: precyzyinego oznaczenia czasteczek bioracych
udziat w reakcjach alergicznych u konkreinej osoby, jak rdwniez predykcji stopnia nasilenia ich
ciezkosci,

Ponadto, poznanie molekutamego profilu uczulen w Polsce | pordwnanie ich 2 wynikami badan w
innych krajach utatwi wybér komponent molekularnych do opracowania szczepionek p/alergicznych
najbardziej korzystnych dla danej populac,

Realizacja projektu pezyniesie wymierne efekty naukowe oraz wyjscie Pracown! Immunologii
Zakiadu Patologii IPCZD z szeroka oferta nowoczesnej diagnostyki molekulame| alergil IgE-zaleznej
na zewnatrz (dzialalnost komercyjna).

Badacze informuja o poufnym traktowaniu | przetwarzaniu danych oscbowych - zgodnie z ustawa o
ochrone danych osobowych.

Do zespony Dadaczy nale2a,

Drn med Barbara Surowska

Dr n wet Joanna Bierta

Prof. dr hab. n med. Eizbieta Maciorkowska
Dr n med Emilia Majsiak
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Or n med. Ewa Konopka
Or n med. llona Trojanowska

Badanie bedzie prowadzone w kilky jednostkach:

. Pracowni Immunoclogii Zakladu Patoiogii 1IPCZ0,

. Poradni Alergolegiczne) IPCZD,

. Zakladzie Medycyny Wieku Rozwojowego | Pielegniarstwa Pediatrycznego Uniwersytetu
Madycznego w Biatymstoku,

. Polsko-Ukrainskiej Fundacy Rozweju Medycyny

Brzediozone dokumenty:

1 Wniosek ¢o Komisji Bioetycznej ¢ zaopiniowanie zglaszanego badania z dnia 23.10.2018
Zalacznik nr 5 do Regulaminu Komisy Bioetycznej przy IPCZD)

2. Streszczenie protokolu badania (Zatacznik nr 1 do Whniosku do Komisji B:oetyczne| przy
2CZD)

3. Formularz informacji pisemne] o badaniu (Zalacznik nr 2 do Whnicsku do Komisji Bioetyczne)
rzy IPCZD) dla Rodzicéw / Przedstawiciell ustawowych dziecka

4. Formularz deklarac wyrazenia zgody na udziat dziecka w projekcie badawczym (Zatacznik

8a do Regulaminu Komisji Bicetycznej przy IPCZD)
°8, Cziery Oéwiadczenia 2gody na udziat w projekcie wewnegtrznym IPCZD podpisane przez.

. Prof. nadzw. dr hab. n. med. Macieja Pronickiego, Kierownika Zaktadu Patologii IPCZD,

. Mgr Agnieszke Pieniak, Kierownika Zespok: Peradni Specjalistycznych IPCZD,

. Prof. dr hab. n. med. Elzbiete Maciorkowska, Kierownika Zakladu Medycyny Wieku
tozwojowego | Pielegniarstwa Pediatrycznego UM w Biatymstoku,

. Pawta Majsaka, Prezesa Polsko-Ukrainskiej Fundac Rozwoju Medycyny

6.Opinia Ekspena

Na podstawe przediozonej dokumentacj, dodatkowych wyjasnier przedstawionych przez prof dr
hab. n med. Bozene Cukrowska oraz w dyskusji | wyniku tajnego glosowania Komisja Bioetyczna
przy IPCZD wyrazita zgode na przeprowadzenie badania. Skiad i dzialanie Komisji zgodne z GCP
oraz wymogami lokalnymi. Tekst uchwaty zostal sporzadzony w 2 jednobrzmigcych egz. po jednym
dla wnioskodawcy | Komisji Bioetyczne|. Lista czionkéw Komisji biorgcych udziat w posiedzeniu
stanowi zalgcznik do niniejszego dokumentu

PRZEWODNICZACA KOMISJI BIOETYCZNEJ

przy Instytucie ,Pomnik-Centrum Zdrowia Dziecka”

Prof. nadzw dr hab. n. med. Wieslawa Grajkowska
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UCHWALA or KE-0254222/1002023
2 dnia 26 paddziemika 2023 roku

Na podstawie art. 29 ustawy 2 dnia 5 grudnia 1996 r. 0 zawodzic lekarza i lekarza dentysty
(Dz.U. 22022 1., poz. 171, z pdz. zm.), ustawy z dnia 6 wrzeénia 2001 r. Prawo farmaceutyczne,
rozporzadzenia Ministra Zdrowia z dnia 26 stycznia 2023 r. w sprawie komisgi bioctyczne) oraz
Odwolawczej Komisji Bioetycznej (Dz.U, 2 2023 r,, poz., 218),

Komisjs Bioetyczna przy Uniwersytecie Medycznym w Lublinie, w skiladzie wedlug listy
dolgczone) do ninigjszel uchwaly, na posiedzeniu w dniu 26.10.2023 r. zapoznala si¢
z projektem badania:

wZastosowanie precyyjnej diagnostyki molekularnej (PMD@) w ocenie alergii u dzieci
celiakig"

Kicrownik tematu badawezego:

Dr n. med. Emilia Majsiak

Zaklad Promocji Zdrowia

Katedry Rozwoju Pielggniarstwa
Uniwersytetu Medycznego w Lublinie
ul. Staszica 4/6

20-081 Lublin

1. Wniosek do Komisjt Bioetyczne.

2. Protokd] badania.

3. Zgody kierownikdw jednostek na przeprowadzenie badania.
4. Whniosek o zwolnienic z oplaty za wydanic opinii,

Po zapoznaniu si¢ z calodciy dokumentacji Komisja Bioetyczna przy Uniwersytecie
Medycznym w Lublinie wyraZa pozytywny opinig o przedstawionym projekcie badania.

Komisja dziala zgodnic 2 zasadami Prawidlowego Prowadzenin Badan Klinicznych GCP
(Guidelines for Good Clinical Practice). Od niniejszel opinii przystuguje odwolanie do
Odwolawczej Komisji Bioctycznej przy Ministrze Zdrowia za posrednictwem Komisji
Bioctyczne) pezy Uniwersytecic Medycznym w Lublinie.
Niniejsza opinia traci moc z chwila ukoficzenia badania.

PRUPWODNCIALY
Somuy Bietyne|
o f— ot o R a \ e,
- W"J‘”"‘“z."“"&‘ ...... L TR 1.7 S
Przewodniczacy Komisyi Bioetycznej data

KOMISJA BIOETYCZNA /""g‘

PRZY UNIWERSYTECIE MEDYCZNYM W LUBLINIE v ft i

AL Ractawickic 1, 20059 Lublin, tel + 48 81 448-51-15 1 ‘
e-mail: knmisja hioetyczna@amlub pl S
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LISTA OBECNOSCI CZLONKOW KOMIS|I BIOETYCZNE]
PRZY UNIWERSYTECIE MEDYCZNYM W LUBLINIE
Z POSIEDZENIA W DNIU 26 PAZDZIERNIKA 2023 r.

Imie¢ | nazwisko

Miejsce pracy

Dr hab, Anna Belcarz, prof, uczeln|

Katedra | Zaklad Diochemil | Biocechnotogil
UM w Lsblinle

Podpis
g Hllee.

Dr n. med. Monika Bojarska-Los

Oddial Crartd Wewngtrrsych, Endoknyrologi
Przedstawiclel Okregowe) Rady Lekarskiej

T,

Dr hab. Barbara Budzyhska,
prof. uczelni

Seeecdziclna Pracownis Badas
Behawioralnych UM w Lublinie

Py

Prof. dr hab. Grzegorz Dzida

Katedra ) Klinika Chordb Wewngtrzaych
UM w Leblinie

Gur

Katedra Cemetyss Nowotwardw z Pracownly

5. Prof. dr hab. Agata Filip Cytogenetyczng UM w Ludlinie
Dr hab. Andrzef Glowniak, | oo odra | Klinfka Kardiology
6 oy : UM w Lublinie 1,«/["!""_\
Zektad Imesunologil Dedwisdczalne)
7. | Prof.dr hab. Ewelina Grywalska | UM w Laddinie L1
Prot. dr hab. Hanna Karakuta. | | katedra Peychiatris, Psychoterapl " f
g jJuct : § Wezesmej Interwencyi UM w Lablinie M"WW\
Klintka Hematologit, Onkoologis P g
9. Prof. dr hab. Jerzy Kowalezyk | | Transplantologii Diseciece; UM w Lubbase | AP
> )
Pracownia mmunolog) | Genetyki 7 \
10. |  Prof.dr hab, Pawel Krawezyk | UM w Lublinie \{ 2(,
"ﬁ
Katedra Farmakologh | Biologil UM w Lublinie |
1L Prof. dr hab. Tomasz Plech KO 2 s
Katedra | Kisuka Chirurgil Kiatkl Piersiowe) 1
12 Dr hab, Pawel Rybojad UM w Lublinie ';,J tuef
Dr hab. Marzena Samardakiewicz, | 4047 Prychologil UM w Lubliaie "
1. prof. uczelni A
Katedra Bioetyki Teclogicare
14. | Ks.dr Krzysztof Smykowski | Katolicks Uniwersytet Lubelsio A
Kiinika Ginekologit Dasecigoe) _ s
15. Prof. dr hab. Anna Torres UM w Lublinie rm \"On\’]
Zakad Hematoonkologil Doswiadczalne)
16|  Drhab.PaulinaWiasiuk | UMwLublinie .pthvJ)
| Katedra | Klintka Onirurgii Opéine),
17. Dr hab. Witold Zgodzinski, Tuuphnumnnjlu:nug::m </ v /
prol. uczelni UM w Lublinde
-

Tokoteshan thewos, wodicie 1 telscuoug fig
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UCHWALA KOMISI RIOETYCENED
numer KE-0254/ £6 /032023

Mo posiedzeniu w dniu 30 marea 2023 r. Komisja Bioetvezna przy Uniwersylecie Medycznym
w Lublinie, Al. Roctawickie 1, sapozmala sie z projekiem badania:

~Retrospektywna  amaliza wystgpowania prreciweial E wobee ekstraktdw [ moleknl
aferpemmwyel w surowicy kewi dziec | dorostyel populocii pelskie™

Kierownik fematu badawesego:

v 1. meed, Emmilin Majsiak

Zakiad Promoci Ldrowia

Kaiedry Roewoju Prelegnisrstwa
Uniwersytetu Medvemego w Lublinke
ul. Staszrica 4/6

20-081 Lublin

foomina] | wpdvncly nasicpuiges dokumenty
. Wniesek do Eomisji Bioetycznej.

2. Proiokd] badania,

3. Zgoda kierownika jednostki na przeprowndinenie badania,
4, Wniosek o swolnienie z oplaty za wydanie opinii,

Po zapoznaniu sig 2 cabodeiy dokumentacji Komisja Bioctyczna wyraziin pazytywng opinig o
precdstawionym projekcie badania
Minicjszn opimin tract mos 2 chwily ukofczenia badania,

._-.-r: T LR

Przewodnicegea Komisji data

Cabenkowie Komisji:
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LISTA CZLONKOW KOMISJI BIOETYCZNE)
PRZY UNIWERSYTECIE MEDYCZNYM W LUBLINIE

opiniujacych Uchwale KE-0254/ 5¢ f03/2023

z dnia 30.03.2023 r.
Lp. | Imiy | ety _tawbd . _podpis |
L . prof. dr hab. Jolanta Srymariska Stomatolog I_I
, | drnmed. Hanna Czekajska- Fm“;,; | _IF._"_F_-j
3. | prof. dr hab, Iwona Bed-Skowronek : Pediatra / -
" mf.*mhm psychlatra
= prof. dr hab. Eltbieta Crelajsia- sadiolog '-1%“"
i *m.n.ng::gim Chiney ?,-'rl.:f.r_ {,
7. prof. dr hab. Pawel Krawczyk Internista 1] /a y
8 prof. dr hab, Wojciech Polkowski mh_nunhuhghnr ‘
_9. Tm.urm mwu_uuu Genetyk o, Ll
10 prof. dr hab. Grregorz Drida Internista diabetolog ¥
1. ks. dr Krzysztof Smykowskl Duchowny ;fr';';i__ ‘:/ A
; 12. dr n. med. Lidia Sterpifiska Plelegniarka H | f"
. 13, miec. Stanislaw Poziod Radca prawry
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PREY UNIWERSY TECIE MEDYCENYM W LUBLINIE [

e-rnml; Eoma mostvemnsSusub, pl

UCHWALA ar KE-02547 222/ 10721023
# dnia 26 paddziemika 2023 rokue

Mo podstawic art, 29 ustowy = dnis § grodnia 1996 r, o zawodze lekaren 1 Jekarza dendysty
(D1l z 2022 r, poz 171, 2 pdi zm.§, ustawy = dnia 6 wreednia 200] r. Prawo farmaceuycene,
rozporzgdzenia Ministra Zdrowis 2 dnia 26 styeenda 2023 ¢ w sprawie komisji bioefycznej oraz
Odwolaweze] Komisi Bioetyeme) (De . 2 2023 ¢, poz. 218)

Komisja Bioetycrna peey Uniwersytecie Medyernym w Lublinie, w skladzic wedbug listy
dolgezone] do ninigjerej uchwaly, na posiedzeniv w dnin 26.10.2023 r, zapocnala sig
# projektem badnmia:

.xmﬂmmwwmww@ w ooenie alergit w dzbecl £

Kierownik tematu badawciepo:

Dr 5. med. Emilia Majsiak

Zaklad Promocji Zdrowia

Katedry Rozwoju Fielggniarsiwa
Uniwersyiehu Medyeznego w Lublinie
ul. Staserco 4%

20081 Lublin

" ; a2 :
|. Waiosek do Komisji Bioetyczne).

2. Proaokdd hadania.

3. Zpody kicrownikiw jednostek na przeprowadzenie badania,
4, Wniosek o zwuolnicnie z oplaty za wydanie opinii.

o zapoenaniu sig & cabodely dokomentacjl Kombsja Bloctvezna prey Unlwersytecie
Medyvernym w Lublinbe wyrada pozyiywng opinig o presdstawionym projekeie hadania.

Komisia dzinkn zgodnie = zosadami Prawidlowege Provadeenim Badan Khmeznych GCP
(CGuidelines for Good Clhinical Practice). Od nimiejsre) opaman preysfuguje odwolande do
Odwolowere] Komisii Bioctyerne] pray Mindsiree Zdrowia za podrednictwem Komisji
Brotyceney prey Linlwersytecte Medyemiym w Lubliniea.
Minigjsea opinia theci moc £ chwily ukodcezenia badania.
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LISTA OBECNOSCI CZLONKOW KOMIS)I BIOETYCZNE]
PRZY UNIWERSYTECIE MEDYCZNYM W LUBLINIE
Z POSIEDZENIA W DNIU 26 PAZDZIERNIKA 2023 r.

Imig | nazwisko

ofsce pracy
Katedra | Zakdad Biochemii | Blotechnelogli

Dr hab. Anna Belcarz, prol. uczelni

UM w Lublinke

A0 (herdh Wewsgirzaych, Endokryrolag
2. | Drn.med. Monika Bofarska-Los | o iaree Wt Stal Specibutycany MQIM
Praedstawiciel Okrggowe] Rady Lekarsice)
Dr hab, Barbara Budzynska, Samodzielna Pracownla Badas
3 Sl el Behawioralnych UM w Lublinie W
Katedira | Klimika Cherdb Wewngtrzaych
4. Prof. dr hab, Grzegorz Dzida UM w Lublinie ‘ Z'
Katedra Genetyki Nowotwordw z Pracowniy
5. Prol. dr hab. Agata Filip Cytogenetycang UM w Lublinje
Andrze] Glowniah Katedra | Klintka Kardioboght
6. D'mmw UM w Lublinse J/M

Prof. dr hab, Ewelina Grywalska

Zaiad immunolegli Doswiadczalne| &
UM w Lublinie

o ol

Prof. dr hab, Hanna Karakuta. | | Xatedna Paychiacril, Psychoterapil i < :
8 Juc! I | Wesesnej [nterwencsi UM w Lablinie m - ‘Wm
Klinika Hematologs, Onkologit > =
9. | Prof.drhab. jerzy Kowalczyk | | Transplantologi Dilecigce) UM w Lubtnie | 2
> aY
Pracownia immanolog!l | Genetyld /L/ r
10. |  Prof dr hab. Pawel Krawezyk | UM w Lublinie 4 Wi,
Katedra Farmakologil | Biologil UM w Lublinie
1L Prof. dr hab, Tomasz Plech KO 2 @
Katedra | Klintka Chiruegis Xlathkl Plersiowe| Y
12. Dr hab. Pawel Rybojad UM w Lublisie ’;)J 2ol
13, | Drhab. Marzena Samardakiewlcz, AT FRyEhtiogh s/ s Lostnle v
¢ prof. uczelni

14.

Ks. dr Krzysztof Smykowski

Katedra Bioetyki Teologicznef
Katolickl Unbwersytet Lubelski

H/

Klimaka Ginekologti Dziecigoe) i
15. Prof. dr hab. Anna Torres UM w Lublinie fkwe_ (D
Zakiod Dodwiadczalne|
16.|  Drhab.Paulina Wiasiuk | UMw Lublinie 4) sl
Dr hab. Witold Zgodzinskl, s e & s
17. o Wamﬁm Wj
m Lublinie -
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KOMISJA BIOETYCZNA

Pray Instytucie , Pomnik- Centrum Zdrowia Driecka”
Al Drieci Polskich 20

04-730 Warszawa- Migdzylesie

e-mall : komisja bioetyczna@®ipezd.pl
Tel:(22)815-16-03
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posiedrenie w dniu

LISTA OBECNOSCI

Lp.  Imig, nazwisko, zawdd /specjalnodt, funkcja
J Prof. dr hab Jacek Holowka
Filozof

—

N

~ | Mgr praw. Marcjanna Debska
| Adwokat

w

' Ks. Pawe! Smierzchalski
| Teolog, Duszpasterstwo Stuzby Zdrowia

" B Rl

e

Dr hab., prof APS Irena Jelonkiewicz-
' Sterianos
. ps

\, \ekww ’

wn

Lekarz ( chirurg, transplantolog Kliniczny)-

ycholog 3 :
' Prof. dr hab. n. med. Rafat Paluszkiewicz M
WUM, Okrggowa Rada Lekarska w Warszawie | N ~

(&3}

Mgr. Piel Ewa Szkiela
Pielegniarka

7 | Mgr. farm. Bozena Tondys

PRELk LD

&  Drn. med. Ludmila Bacewicz
Lekarz chirurg- IPCZD

9 Prof. dr hab. n med. Krystyna Chrzanowska
 Lekarz ( pediatra, genetyk Kliniczny) - IPCZD

s Brge vr €A

10, Prof, Dr hab. n. med. Katarzyna Kotulska-

Jozwiak

_ Lekarz (neurolog, neurolog dziecigcy)- IPCZD

Prof nadzw dr hab. n med. Katarzyna
Dzhmananr_at IPCZD

12 Dr n. med. Malgorzata Lyszkowska
IPCZD

Lekarz ( pediatra, transplantolog Kliniczny) - ﬂ{(’\,ﬂl@ {

2L

13 Prof. nadzw dr hab. n med. Wiestawa
- Grajkowska
IPCZD

[

| ,{Mum,t

14 Dr hab. n med. Sylwester Prokurat, prof.

nadzw

Lekarz ( pediatra, nefrolog, transplantolog
Kliniczny)- IPCZD

15 Prof. zw dr hab. nmchndijlomki \

IPCZD

[
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10 OSWIADCZENIA WSPOLAUTOROW

OSWIADCZENIE WSPOLAUTORA
O INDYWIDUALNYM WKLADZIE PRACY W POWSTANIE ARTYKULU

TUTUL: . IgE-Dependent Allergy in Patients with Cellac Disease: A Systematic Review

AUTORZY: Majslak E, Choina M, Knyziak-Medrzycka [, Bierks JB, Janeczek K, Wykrota J,
Cukrowska B.

czasoplsmo lub wydawca, rok wydania, tom, strony: Nutrienss. 2023 Feb 16;15(4):995.
AUTOR: Cukrowska Bodens

Odwiadczam, e méj wkiad w powstanie artykubu polegal na opracowania metodalogll, anabizie
formalne], prowadzeniu badania, pésaniu ~ przygotowanly wstepnej wersfi antykulu oraz odpowledzi
recenzentom, nadzorze merytoryczrym § administrowaniu projektem, w ramach kidrego powstala
Whiad Izabell Knyzlak-Medrzyckiej polegal na pisanis | przygotowania wstepoej wensjl artykuoly,
wystania artykuhu do redakefi.

Wyrazam zgode, teby publikacka ta byka czedclq rozprawy doktorskie] lek. Lzabeli Knyziak-
Medrzyckiej.

.
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O INDYWIDUALNYM WKLADZIE PRACY W POWSTANIE ARTYKULU

TUTUL: The Sensitization Profile for Selected Food Allergens in Polish Children Assessed with the
Use of a Precision Allergy Molecular Diagnostic Technique

AUTORZY: Knyziak-Medrzycka 1., Majsiak E., Gromek W., Kozlowska D., Swadzba J., Bierta J.B.,
Kurzawa R., Cukrowska B.

czasopismo lub wydawca, rok wydania, tom, strony: Int. J. Mol. Sci. 2024, 25, 825.
AUTOR: Cukrowska Bozena

Ofwiadczam, ze m6j wklad w powstanie artykulu polegat na koncepcji publikacjl, opracowaniu
metodologil, analizie formalnej, prowadzeniu badania, gromadzeniu zasobéw, analizie danych,
redakcji artykuby, przygotowaniu wersji ostateczne] artykuly, wizualizacjl, nadzorze merytorycznym,
administrowaniu projektem, w ramach ktérego powstala publikacja i pozyskaniu finansowania,

Wkiad 1zabeli Knyziak-Medrzyckie) polegal na koncepcji publikacii, opracowaniu metodologil,
analizie formalnej, prowadzeniu badania, gromadzeniu zasobbw, pisaniu — przygotowaniu wersji
wstepne] artykubu oraz odpowiedzi recenzentom i redakcji tekstu.

Wyrazam zgode, 2eby publikacja ta byla czgécia rozprawy doktorskiej lek. 1zabeli Knyziak-
Medrzyckiej.

Data: 43’ 23, Iz 7
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O INDYWIDUALNYM WKLADZIE PRACY W POWSTANIE ARTYKULU

TUTUL: The Precision Allergy Molecular Diagnosis (PAMD@) in Monitoring the Atopic March in a
Child with a Primary Food Allergy: Case Report

AUTORZY: Knyziak-Medrzycka 1, Szychta M, Majsiak E, Fal AM, Doniec Z, Cukrowska B.

czasopismo lub wydawca, rok wydania, tom, strony: J Asthma Allergy. 2022 Sep 7;15:1263-1267.

AUTOR: Cukrowska Bozena

Ofwiadczam, Ze m6j wklad w powstanie pracy polegal na koncepcji publikacji, korekcie wersji
wyslanej do redakcji | odpowiedzi recenzentom.

Whiad Izabeli Knyziak-Medrzyckiej polegal na prowadzeniu | diagnostyce pacjenta, napisaniu wersji
wstgpnej artykulu, edycji wersji wyslane| do redakc)i oraz odpowiedzi recenzentom.

Wyrazam zgode, 2eby publikacja ta byla czeécia rozprawy doktorskie] lek. 1zabeli Knyziak-
Medrzyckie).

o A20F tOrT
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O INDYWIDUALNYM WKLADZIE PRACY W POWSTANIE ARTYKULU

TUTUL: . Allergic March in Children: The Significance of Precision Allergy Molecular
Diagnosis (PAMD@) in Predicting Atopy Development and Planning Allergen-Specific
Immunotherapy

AUTORZY: Knyziak-Medrzycka Izabela, Majsiak Emilia, Cukrowska Bozena

czasopismo lub wydawca, rok wydania, tom, strony: Nutrients. 2023 Feb 15;15(4):978.

AUTOR: Cukrowska BoZena

Oswiadczam, ze méj wkiad w powstanie artykutu polegat na koncepcji publikacji, edycji wstepnej
wersji artykutu | redakcji tekstu, odpowiedzi recenzentom oraz nadzorze merytorycznym.

Wkiad Izabeli Knyziak-Medrzyckiej polegal na pisaniu i przygotowaniu wstepnej wersji artykulu,
wystania artykutu do redakcji oraz odpowiedzi recenzentom.

Wyrazam zgode, zeby publikacja ta byta czeécia rozprawy doktorskiej lek. Izabeli Knyziak-
Medrzyckiej.

--------------------------------------
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OSWIADCZEMIE WSPOLALUTORA
O INDYWIDUALMY M WELADZIE PRACY W POWSTAMIE ARTYRKLUEL

TUTLL: The Precision Allergy Molacular Diagnosis (FAMDE) in Monitoring the Atopic Marchin a
Child with & Primary Food Allergy: Case Report.

AUTORIY: Knyziak-Medrzycka |, Szychta M, Majsiak E, Fal AM, Doniec £, Cukrowska B.
CIZASOpEMD lub wydaweoa, ok wWydania, 1om, Siromy: | Asthma Allergy. 2022 Sep 71512631267,
ALUTOR: Majsiak Emilia

Oswiadczam, e mdj wikiad w powstania pracy polagat na koncepcji publikadji, korakcie wersji
wigsland) do redake)i | od posied i nECenIEnIBm.

Whiad lzabeli Knyziak-Medrzyckiej polegat na prowadzeniu i diagnostyce pacjenta, napisaniu
warsji wstepne] artykutu, edycii wersji wystanej do redakcii oraz odpowiedz recenzentom,

Whyrazam zgode, 2eby publikacja ta byta czedcig rozprawy doktorskiej lek. lzabeli Knyziak-
Medroyckie).

Data: 10.03.20024
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OSWIADCZENIE WSPOLAUTORA
O INDYWIDUALNYM WEKLADZIE PRACY W POWSTANIE ARTYKLUEL

TUTUE: The Sensitization Profile for Selected Food Allergens in Polish Children Assessed with
the Use of a Precision Allergy Molecular Diagnostic Technigue,

AUTORZY: Knyziak-Mgdrzycka I, Majsiak E., Gromaek W., Koztowska 0., Swadiba )., Bierta 1B.,
Kurzawa R., Cukrowska B.

czasopismo lub wydawea, rok wydania, tom, strony: Int, L Maol, Sci, 2024, 25, 825,
AUTOR: Majsiak Emilia

Odwiadczam, 2e mbj wkiad w powstanie artykubu polegat na koncapeji publikacji, cpracowaniu
mlodedogi, analizie lormalne), prowadzeniu badania, gromadeeniu zasobdw, analizie danych,
ugyciu oprogramowania, redakcji artykutu, preygotowaniu wersji ostatecznej artylkuiu,
wizualizacji, nadzorze menytoryczmym, administrowaniu projektemn, w ramach ktérego powstala
publikacjas | pozyskaniu finansowania.

Whkiad lzabeli Knyziak-Medrzyckia) polegat na koncepcji publikac)i, opracowaniu meatodologii,
analizie formalnej, prowadzeniu badania, gromadzeniu zasocbdw, pisaniu - przygotowaniu wersji
walepne] artykudu oraz odpovdedzi recenzentom | redakel tekstu,

Wyrazam zgode, ieby publikacia ta byla cogdclg rozprawy doktorskie) lek. [zabeli Kryziak-
Mexdrzyckinj.

Data: 10.03.20024
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OSWIADCZENIE WSPOLAUTORA
O INDYWIDLUALNYM WEKLADZIE PRACY W POWSETANIE ARTYRLUEL

TUTUL: . IgE-Dependent Allargy in Patients with Celiac Disease: A Systematic Review.

AUTORZIY: Majsiak E, Chana M, Knyziak-Madraycka |, Biarta JB, laneczak K, Wyknota 1,
Cukrowska B,

czasopismo lub wydawca, rok wydania, tom, strony: Nutrients, 2023 Feb 16;15(4):995.
AUTOR: Majsiak Emilia

Oéwiadczam, 2e mdj wkiad w powstania artykutu polegal na opracowaniu matodelogii, analizia
formalnej, prowadzeniu badania, gromadzeniu zasobdw, analizie danych, pisaniu -
proygotowaniu wstepnaj wersji artykuiu oraz odpowiedzi recanzentom, wizualizacji, nadzorze
meryTorycEmy m i administrowaniu projektanm, W ramach kidrego powstata publikacja.

Wiiad Izabell Knyziak-Medrzyckie) polegat na pisaniu | przygotowaniu wstepne] wersj artykutu,
wysiania artykuiu do redakcii,

Wyrazam zgode, Zeby publikacja ta byta czescig rozprawy doktorskiej lek. lzabeli Knyziak-
Madrzyckiaj.

Data: 10.03. 20024
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OSWIADCZENIE WSPOLAUTORA
O INDYWIDUALNYM WELADZIE PRACY W POWSTANIE ARTYKUEL

TUTUL: . Allergic March in Children: The Significance of Precision Allergy Molecular Diagnosis
(PAMD@E) in Predicting Atopy Development and Planning Allergen-Specific Immunotharapy

ALUTORZY: Knyziak-Medrzycka lzabela, Majsiak Emilia, Cukrowska Bozena
crasopismo lub wydawca, rok wydania, tom, strony: Nutrients, 2023 Feb 15;15(4):878.
AUTOR: Majsiak Emilia

Dfwiadczam, 2e moj wktad w powstanie artykutu polegat na koncepc)i publikacji, edycji
wstepnej wersji artykulu i redakeji tekstu, odpowiedzi recenzentom oraz nadzonze
marytoryczmym.

Whiad Izabeli KEnyziak-Medrzyckie] polegat na pizaniu | przygotowaniu wstepne) wersji arykutu,
wrrsiania artykuiu do redakcji oraz cdpowiedzi recenzentom,

Whyrakam 2gode, reby publikacja ta byla czesdcig rozprawy doktorskie) lek. lzabeli Knyziak-
Medrzyckia).

Data: 10.03.20024
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OSWIADCZENIE WSPOLAUTORA
O INDYWIDUALNYM WKLADZIE PRACY W POWSTANIE ARTYKUEU

TUTUL: The Precision Allergy Molecular Diagnosis (PAMDE) in Monitoring the AMlopic March
in a Child with a Pimary Food Allergy; Casa Report.

AUTORZY: Knyziak-Medrzycka |, Szychta M, Majsiak E, Fal AM, Doniec Z, Cukrowska B.

czasopismo lub wydawca, rok wydania, tom, strony: J Asthma Allergy. 2022 Sep 7,15:1263-
1267,

AUTOR: Doniec Zbigriaw

Oswiadczam, e mdj wkiad w powslanie pracy polegal na napisaniu wersji wsiepnej artykuhi,
edycji wersji wyslane] do redakcil | korekcie wersji wystanej do redakcj.

Whiad |zabeli Knyziak-Medrzyckie| polegat na prowadzeniu i diagnostyce pacjenta, napisaniu
wersji wstepne] arykulu, edyoll wers|i wyslane| do redakci oraz odpowledzi recenzentom.

Wyrazam zgode, 2eby publikacja la byla czedcig rozprawy dokiorskie) lek. [zabell Knyziak-
Medrzychiej.

Data: 10.03,2024 ‘
Podois: MF}@Q%;% .

127



OSWIADCZENIE WSPOLAUTORA
O INDYWIDUALNYM WELADZIE PRACY W POWSTANIE ARTYKLILL

TUTUL: The Sensitization Profile for Selected Food Allergens in Polish Children Assessed with
the Use of a Precision Allergy Molecular Diagnostic Technigue,

AUTORZY: Knyziak-Medrzyveka I, Majsiak E., Gromek W, Koztowska 0., Swadiba )., Bierta J.B.,
Kurzawa R., Cukrowska B.

Czasopismo lub wydawea, rok wydania, 1om, strony: In L Mok, Sci, 2024, 25, B25.
AUTOR: Koztowska Danuta

Oswiadczam, ze moj wkiad w powstanie pracy polagat na gromadzeniu zasobow i analizie
danych,

Whiad lzabeli Knyziak-Medrzyckiaj polegat na koncepcji publikacji, opracowaniu matodologii,
analizie formalnej, prowadzeniu badania, gromadzeniu zasobdw, pisaniu = przygotowaniu wersjl
witapnaj artykulu oraz odpowiedzi recenzentom i redakeji tekstu.

Wyratam zgode, feby publikacja ta byta czescig rozprawy doktorskie] Lek. lzabeli Knyziak-
Medrzyckiej.

Data: 11.03.2024
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OSWIADCZENIE WSPOLAUTORA
O INDYWIDUALNYM WKLADZIE W PRACY W POWSTANIE ARTYKULU

TUTUL.: . IgE-Dependent Allergy in Patients with Celiac
Disease: A Systematic Review.

AUTORZY: Majsiak E, Choina M, Knyziak-Medrzycka I,
Bierla JB, Janeczek K, Wykrota J, Cukrowska B.

czasopismo lub wydawca, rok wydania, tom, strony:
Nutrients. 2023 Feb 16;15(4):995.

AUTOR: Wykrota Julia

Oswiadczam, ze méj wklad w powstanie pracy polegal na
analizie formalnej danych.

Wkiad Izabeli Knyziak-Medrzyckiej polegat na pisaniu i
przygotowaniu oryginalnego projektu do wystania do redakcji.
Wyrazam zgode, zeby publikacja ta byla cz¢scig rozprawy
doktorskiej lek. Izabeli Knyziak-Medrzyckiej.

Data: O@ OblOalc‘f
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OSWIADCZENIE WSPOLAUTORA
O INDYWIDUALNYM WKLADZIE W PRACY W POWSTANIE ARTYKULU

TUTUL: The Sensitization Profile for Selected Food Allergens in Polish Children Assessed
with the Use of a Precision Allergy Molecular Diagnostic Technique.

AUTORZY: Knyziak-Medrzycka |., Majslak E., Gromek W., Koziowska D., Swadzba J., Bierta
J.B., Kurzawa R., Cukrowska B.

czasopismo lub wydawca, rok wydania, tom, strony. Int. J. Mol. Sci. 2024, 25, 825,
AUTOR: Gromek Weronika

Os$wiadczam, 2e mdj wklad w powstanie pracy polegal na uzyciu oprogramowania,
wizualizacji i pisaniu - przygotowaniu oryginainego projektu.

Wkiad Izabell Knyziak-Medrzyckiej polegat na koncepcji publikacji, metodologil, analizie
formainej, prowadzeniu badania, gromadzeniu zasobdw, pisaniu - przygotowaniu
oryginainego projektu oraz recenzji i redakcji tekstu.

W_M.WMGMMWMJNKWW-
Medrzyckie|.

outa: 05,02 4024 1.
Podpis: LUBTONUAQ. . Gromek
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OSWIADCZENIE WSPOtAUTORA
O INDYWIDUALNYM WKEADZIE W PRACY W POWSTANIE ARTYKULU

TUTUL: . IgE-Dependent Allergy in Patients with Celiac Disease: A Systematic Review.

AUTORZY: Majsiak E, Choina M, Knyziak-Medrzycka |, Bierta JB, Janeczek K, Wykrota J,
Cukrowska B,

czasopismo lub wydawca, rok wydania, tom, strony: Nutrients. 2023 Feb 16;15(4):995.
AUTOR: Choina Magdalena

Oswiadczam, ze méj wkiad w powstanie pracy polegat na pisaniu — przygotowaniu
oryginainego projektu.

Whkiad Izabeli Knyziak-Medrzyckiej polegat na pisaniu i przygotowaniu oryginainego projektu
do wystania do redakgji.

Wyrazam zgode, 2eby publikacja ta byta czescig rozprawy doktorskiej lek, Izabeli Knyziak-
Medrzyckiej.
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