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Streszczenie

Alergia pokarmowa staje si¢ coraz czgstszym i powazniejszym problemem
wspotczesnej alergologii, a jej diagnostyka stanowi duze wyzwanie. Ztotym
standardem w diagnostyce pozostaje podwdjnie zaslepiona doustna préba
prowokacji. 32-letnia kobieta, zgltaszajgca dolegliwosci po spozyciu
licznych pokarmoéw, doswiadczyta uczucia ostabienia, zawrotow glowy,
utraty przytomnosci oraz hipotensji po spozyciu jagéd. Wykonane
punktowe testy skorne ze $wiezym owocem oraz diagnostyka
komponentowa byty ujemne. Zdecydowano o przeprowadzeniu podwajnie
zaslepionej doustnej préby prowokacyjnej z jagodami. Pierwszego dnia
zaplanowano prébe z prébka aktywna, podawang w zwigkszajacych sig
dawkach. Po spozyciu dwéch pierwszych dawek u pacjentki wystapity
tachykardia, blado$¢ skory, ostabienie i silny lek. Prébe przerwano, a
dolegliwosci ustgpity samoistnie. Drugiego dnia, z uwagi na trudne do
obiektywnej weryfikacji oraz samoistnie ustgpujgce objawy dnia
pierwszego, zdecydowano o ponownym podaniu probki aktywnej. W trakcie
préby pacjentka spozyta tacznie 25 graméw jagéd bez dolegliwosci. Wynik
préby prowokacyjnej uznano za ujemny — wykluczono alergie na jagody. W
diagnostyce alergii pokarmowej pierwszym etapem jest szczegétowo
zebrany wywiad. Kolejnymi krokami sg punktowe testy skérne oraz
diagnostyka komponentowa. Ostatecznym elementem diagnostyki,
pozwalajacym wykluczy¢ alergie, jest doustna préba prowokacyjna. Jej
przeprowadzenie to zadanie ztozone i wymagajgce. Przygotowanie probek
aktywnych i placebo wymaga duzej precyzji, a samo badanie
odpowiedniego zaplecza medycznego. W trakcie proby subiektywne
objawy zgtaszane przez pacjentéw moga utrudnia¢ interpretacje wynikéw.
Kryteria PRACTALL pomagajg w ocenie reakgji, jednak lgk i stres moga
zafatszowaé obraz kliniczny. Dlatego kluczowe jest odpowiednie
przygotowanie pacjenta oraz doktadna analiza objawoéw.

Stowa kluczowe: alergia, alergia pokarmowa, jagoda, doustna préba
prowokacji

Summary

Food allergy is becoming an increasingly common and serious issue in
allergology. Its diagnosis can be challenging. The gold standard in
diagnosis is the double-blind, placebo-controlled oral food challenge
(DBPCFC). A 32-year-old woman, reporting symptoms after consuming
various foods, experienced weakness, dizziness, loss of consciousness,
and hypotension following the ingestion of blueberries. Skin prick tests with
fresh fruit and component-resolved diagnostics using ALEX Allergy
Explorer yielded negative results. A double-blind, placebo-controlled oral
food challenge with berries was therefore scheduled. On the first day, an
active sample was administered in gradually increasing doses. After
consuming the first two doses, the patient developed tachycardia, pallor,
weakness, and severe anxiety. The challenge was discontinued, and the
symptoms resolved spontaneously. On the second day, due to the
subjective nature and spontaneous resolution of the initial symptoms, the
decision was made to administer the active sample again. During the
challenge, the patient consumed a total of 25 grams of berries without
experiencing any symptoms. The result of the oral food challenge was
deemed negative—berry allergy was excluded. In the diagnosis of food
allergy, the first step is a detailed medical history. This is followed by skin
prick testing and component-resolved diagnostics. The final step in
confirming or excluding a food allergy is the oral food challenge. Performing
this procedure is complex and demanding. The preparation of both active
and placebo samples requires high precision, and the challenge itself must
be carried out in a well-equipped medical setting. Subjective symptoms
reported by patients during the test may complicate the interpretation of
results. The PRACTALL criteria support the assessment of reactions during
the challenge; however, anxiety and stress can distort the clinical picture.
Therefore, proper patient preparation and thorough analysis of reported
symptoms are essential.
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1. Wstep

Alergia pokarmowa staje sie coraz czestszym
i powazniejszym problemem wspétczesnej alergologii.
Alergia wielowazna dotyka znaczng liczbe pacjentow,
a jej diagnostyka stanowi duze wyzwanie. Zdarza sie, ze
liczne alergie pokarmowe zgtaszane przez pacjentéw nie
znajdujg potwierdzenia w przeprowadzonych badaniach
diagnostycznych [1,2]. Przyczyn takiego stanu moze by¢
wiele, od btednej interpretacji objawéw przez personel
medyczny, po obecno$¢ komponenty emocjonalnej
wptywajgcej na subiektywne odczucia pacjentéw [3].

Ztotym standardem w diagnostyce alergii pokarmowych
jest podwdjnie zaslepiona doustna proba prowokacji [4].
Cho¢ jej przeprowadzenie bywa trudne, umozliwia
postawienie wiarygodnej diagnozy.

2. Opis przypadku

Pacjentka 32-letnia zostata przyjeta do Kliniki Alergologii,
Immunologii Klinicznej i Choréb Wewnetrznych celem
diagnostyki alergii pokarmowe;.

Chora zgtaszata wystepujgce od okoto 2 lat dolegliwosci
pod postacia obrzeku warg, jezyka i gardta, bolow
brzucha, biegunek, ostabienia i zawrotow gtowy.
Dolegliwo$ci wigzata ze spozyciem jaj, orzechéw, jabtek,
brzoskwini, ogérka, selera, batatéw, owocéw morza,
piwa, miodu, pieczywa razowego.

Celem hospitalizacji byta diagnostyka podejrzenia alergii
na owoce jagody czarnej. Pacjentka zgtaszata, ze okoto
rok wczesniej, po spozyciu niewielkiej ilosci (garsci)
Swiezych jagdéd, bez dodatku innych sktadnikéw
pokarmowych, wystgpita u niej reakcja anafilaktyczna.
Wedtug relacji chorej, w ciggu kilkunastu minut od
spozycia pokarmu pojawity sie objawy w postaci nagtego
ostabienia, zawrotow gtowy, utraty przytomnosci oraz
hipotensji. Pacjentka nie byta w stanie okresli¢ czasu
trwania epizodu utraty przytomnosci ani podac¢ wartosci
ci$nienia tetniczego zarejestrowanych w trakcie
zdarzenia. Negowata wystgpienie zmian skérnych
o charakterze pokrzywki, obrzeku warg, jezyka lub
gardfa, uczucia dusznosci oraz dolegliwosci ze strony
przewodu pokarmowego. Wykluczyta réwniez spozycie
alkoholu, wysitek fizyczny poprzedzajacy przyjecie
pokarmu oraz menstruacje jako potencjalne czynniki
towarzyszace.

Z uzyskanego wywiadu wynikato, ze wezwany
zesp6t ratownictwa medycznego podat leki, ktorych
nazw pacjentka nie pamietata, po czym nastgpita
poprawa stanu klinicznego. Chora zostata
przetransportowana do Szpitalnego Oddziatu
Ratunkowego, gdzie pozostawata pod obserwacjg przez
kilka godzin. Nastepnie zostata wypisana do domu
w stanie ogélnym dobrym.

Pacjentka nie dostarczyta kart sporzgdzonych przez
zespoly ratownictwa medycznego ani kart pobytu
w szpitalnych oddziatach ratunkowych potwierdzajgcych
przedstawiony przebieg reakcji.

Wywiad  chorobowy pacjentki byt  obcigzony
wystepowaniem guzkéw tarczycy. Z tego powodu
okresowo wykonywata badania ultrasonograficzne
tarczycy oraz odbywata wizyty w  Poradni
Endokrynologicznej. Z relacji pacjentki wynikato, ze
zmiany nie wykazywaty cech progresiji, a schorzenie nie

wymagato leczenia. Wywiad rodzinny byt obcigzony
wystepowaniem pokrzywki spontanicznej u ojca
pacjentki. Dotychczas pacjentka stosowata leki
przeciwhistaminowe jedynie doraznie.

Kilka miesiecy wczesniej byta hospitalizowana w Klinice
Alergologii w celu wykonania podwdjnie zaslepionej
doustnej proby prowokacji z jabtkiem. W trakcie tej
hospitalizacji przeprowadzono punktowe testy skérne —
panel wziewny i pokarmowy — z zastosowaniem zestawu
diagnostycznego firmy Diater. Wszystkie wyniki testéw
punktowych, zaréwno z alergenami wziewnymi, jak
i pokarmowymi, byty ujemne. W panelu wziewnym
oceniano reakcje na ekstrakty alergenowe: siersci kota,
mieszanki traw, pylku zyta zwyczajnego, bylicy
pospolitej, olchy, brzozy brodawkowatej, leszczyny
pospolitej, roztoczy kurzu domowego
(Dermatophagoides pteronyssinus, Dermatophagoides
farinae) oraz grzybow plesniowych (Alternaria alternata,
Cladosporium herbarum). W panelu pokarmowym
testowano ekstrakty alergenowe z mleka krowiego,
kazeiny, jaja kurzego (biatka i zoitka), orzeszkow
ziemnych, orzechéw laskowych, dorsza, krewetek, maki
pszennej oraz maki sojowej. Wykonano punktowy test
skérny ze swiezym jabtkiem oraz podwadjnie zaslepiong
doustng probe prowokacji z jabtkiem, ktére zakonczyly
sie wynikiem ujemnym.

W dniu przyjecia chora dostarczyta wyniki
wykonanych ambulatoryjnie badan laboratoryjnych,
ktorych wyniki zawarto Tabeli 1.

Tabela 1. Wyniki badan laboratoryjnych.

NAZWA BADANIA OPIS WYNIKU

Stezenie C1 inhibitora Stezenie w normie

Stezenie C4 inhibitora Stezenie w normie

Aktywnos¢ inhibitora
esterazy C1

Aktywnos¢ prawidtowa

ALEX? Allergy Explorer Nie stwierdzono przeciwciat
przeciw badanym

komponentom

Stezenie tryptazy Stezenie w normie

Miano przeciwciat
przeciwjgdrowych- ANA

Nie wykryto obecnosci p/ciat
przeciwjgdrowych

W trakcie obecnej hospitalizacji wykonano punktowy test
skorny ze swiezym owocem jagody, ktérego wynik byt
ujemny.

Zdecydowano o wykonaniu podwdjnie zaslepionej
doustnej proby prowokacji jagodami. Do sporzadzenia
probki aktywnej uzyto 30 graméw Swiezych jagdd, w 5
gramach probki aktywnej znajdowato sie 0,24 gramy
owocu.

Sktad probki aktywnej oraz placebo zawiera Tabela 2.,
wyglad prébek przedstawia Rysunek 1.
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Do przygotolwania gbu prébek wykorzystano wy’faczn?e el | +30 minut +30 minat +30 minut 30 minut +30 minut
produkty, ktére pacjentka tolerowata bez wystepowania ;; o Probka 2 Probka 3 Probka 4 Probka 5 Probka 6
objawow. Lista bezpiecznych sktadnikow zostata < >15 gram > 30 gram >80gam > 10gam  >350gram

sporzadzona na podstawie szczegétowego wywiadu
zywieniowego i przekazana przez chorg. Receptura
zastosowana do przygotowania probek stanowi
autorskie rozwigzanie autoréw i zostata opracowana
z uwzglednieniem indywidualnych ograniczen
dietetycznych pacjentki. Sktadniki bazowe obu probek
byty identyczne

Tabela 2. Sktad probki aktywnej i placebo.

PROBKA AKTYWNA PROBKA PLACEBO

e jagody 30g e  barwniki spozywcze —
czern i fiolet
e cebula70g

e cebula70g

e cukier80g
e cukier80g
. kawa z ekspresu
220 g . kawa z ekspresu 200 g
e  gotowany e  gotowany kurczak 100
kurczak 50 g g
. ptatki . ptatki kukurydziane 20
kukurydziane 20 g
9

e siemiglniane 50 g
e siemie Iniane 20

g e jabtko75¢g
e jabtko60g e Neocate 80 g

. Neocate 80 g

Rysunek 1. Prébka aktywna i placebo.

Pierwszego dnia zaplanowano probe z probka aktywna,
podawang w zwiekszajgcej sie dawce, rozpoczynajgc od
5 graméw, co 30 minut, jak na schemacie 1. Po spozyciu
dwoch pierwszych dawek u chorej wystgpita tachykardia
do 160 uderzen na minute, blados¢ skory, ostabienie
i silny lek. Prébe przerwano oraz pobrano krew celem
oznaczenia stezenia tryptazy. Nie zastosowano
farmakoterapii, dolegliwosci ustgpity samoistnie.

Drugiego dnia mimo zaplanowanej préby
z probkg placebo, z uwagi na trudne do obiektywnej
weryfikacji oraz samoistnie ustepujgce objawy w dniu
pierwszym, zdecydowano, by drugiego dnia ponownie
poda¢ chorej probke aktywng. Po spozyciu przez
pacjentke dwéch pierwszych prébek placebo, trzecig
prébke przygotowano w réwnych proporcjach z prébki

aktywnej oraz placebo. Kolejne dawki zawieraty
wytagcznie probke aktywng. W trakcie proby chora
spozyta tacznie 25 graméw jagdd bez dolegliwosci.

Schemat 1. Schemat podawania préobek.

Wynik préby prowokacji uznano za ujemny- wykluczono
alergie na jagody. Stezenie tryptazy oznaczone w trakcie
pierwszego dnia proby byto w normie.

Pacjentce zalecono rozwazenie kolejnych zaslepionych
prob prowokacji z pokarmami, ktére wczes$niej
powodowaty u chorej najsilniejsze objawy. Zaopatrzono
ja w adrenaline w amputkostrzykawce,
glikokortykosteroid oraz lek przeciwhistaminowy.
Zalecono prowadzenie dzienniczka dietetycznego
oraz wizyte w Poradni Endokrynologicznej celem
diagnostyki innych mozliwych przyczyn zgtaszanych
dolegliwosci. Ze wzgledu na znaczne nasilenie lgku
oraz mozliwos¢ psychogennego podtoza zgtaszanych
objawoéw zalecono wizyte w Poradni Zdrowia
Psychicznego.

3. Omowienie

Vaccinium myrtillus, boréwka czarna, zwana potocznie
czarng jagoda, to wieloletnia roslina z rodziny
wrzosowatych. Jej owocem jest jagoda, ktéra w trakcie
dojrzewania zmienia barwe z zielonej na ciemna.
Dojrzaty owoc jest czarny, z niebieskawym, woskowym
nalotem, ma $rednice 6-10 mm i zawiera okoto 20
nasion [5]. Dotychczas nie scharakteryzowano
alergendw borowki czarnej. Na podstawie analizy
pojedynczych przypadkéw wykazano jedynie obecnos¢
biatek przenoszacych lipidy [6,7]. Biorgc jednak pod
uwage jej przynaleznos¢ do grupy owocow jagodowych,
mozna przypuszczaé, ze zawiera rowniez profiliny, biatka
z grupy PR-10 lub inne alergeny.

W  diagnostyce alergii pokarmowej pierwszym
elementem jest szczegdtowo zebrany wywiad, ktory
pozwala zweryfikowa¢, czy podejrzenie alergicznego
podtoza zgtaszanych dolegliwosci jest zasadne. Zdarza
sie jednak, ze zgtaszane przez pacjenta liczne objawy
nie pozwalajg na wykluczenie reakcji alergiczne;j.
Kolejnym krokiem w diagnostyce sg punktowe testy
skérne zaréwno z gotowymi wyciggami alergenowymi,
jak i, co szczegodlnie istotne w przypadku alergii
pokarmowej, testy z natywnym, swiezym produktem.
W sytuaciji, gdy dane z wywiadu sg niespojne z wynikami
przeprowadzonych badan diagnostycznych,
diagnostyke mozna poszerzyé o oznaczenie swoistych
IgE lub badania komponent alergenowych [4].

Jednak zadne z powyzszych badan nie pozwala
z catkowitg pewnoscig wykluczy¢ alergii pokarmowej na
podejrzewany produkt.

W  przypadku objawow  sugerujgcych  obrzek
naczynioruchowy  warto rozwazy¢  poszerzenie
diagnostyki réznicowej o dodatkowe testy. W
omawianym przypadku, mimo ze dolegliwosci
kazdorazowo poprzedzato spozycie pokarmu, wykonano
oznaczenia stezenia inhibitora C1, frakcji C4 ukfadu
dopetniacza oraz aktywnosci inhibitora esterazy C1 —
wszystkie wyniki miescity sie w zakresie wartosci
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prawidtowych. Nalezy jednak pamieta¢, ze zaréwno
wtorne, jak i pierwotne  postacie  obrzeku
naczynioruchowego mogg wystepowaé pomimo
prawidtowych wynikéw tych badan.

W diagnostyce alergii na jagody wykorzystywane sag
punktowe testy skdérne, oznaczenia swoistych IgE dla
ekstraktu, diagnostyka komponentowa testem ALEX,
w ktérym znajduje sie ekstrakt boréwki czarnej, oraz
doustne proby prowokac;i [8].

To wiasnie podwojnie zaslepiona doustna préba
prowokacji jest ziotym standardem diagnostyki alergii
pokarmowej pozwalajgcym jg wykluczy¢. Wskazania
oraz przeciwwskazania do jej wykonania przedstawia
Tabela 3.[4,9,10].

Tabela 3. Wskazania i przeciwwskazania do
wykonywania doustnej préby prowokacji pokarmem.

WSKAZANIA PRZECIWWSKAZANIA

Ocena nabycia toleranc;ji
pokarmowej w przebiegu
dojrzewania lub po
zakonczonej immunoterapii
alergenowej

Obecnos¢ ostrych stanéw
chorobowych

Stosowanie farmakoterapii
mogacej zaburzaé
wiarygodno$¢ wynikow testow
Ocena tolerancji pokarmu w | diagnostycznych (np.
alternatywnej formie- np. glikokortykosteroidy, leki
gotowanej, pieczonej przeciwhistaminowe, leki
przeciwdepresyjne)

Ocena poprzedzajgca
wprowadzeniem nowych
alergendw do diety
pacjentéw z alergig
wielowazng

Faza zaostrzenia innych
schorzen alergicznych

Wywiad wskazujacy na
przebyta ciezka reakcje
anafilaktyczng po ekspozyc;ji
na znany alergen —
potencjalne ryzyko przewyzsza
oczekiwane korzysci
diagnostyczne

Trudnos$¢ w identyfikacji
konkretnego alergenu
odpowiedzialnego za
wystgpienie objawow
klinicznych

Cigza jako stan wymagajacy
szczegolnej ostroznosci
diagnostyczne;j

Niespdjnos¢ pomiedzy
wynikami testéw
diagnostycznych (np. IgE
specyficzne, testy skérne) a
obrazem klinicznym oraz
wywiadem chorobowym

Podjecie  decyzji o) przeprowadzeniu proby
prowokacyjnej nie jest zadaniem tatwym. Nalezy
pamieta¢, ze aby przeprowadzi¢ jg bezpiecznie,
konieczne jest spetnienie okreslonych warunkow.
Osrodek wykonujgcy proby prowokacji pokarmowe;j
powinien dysponowac¢ odpowiednio wyposazong salg
obserwacyjng, umozliwiajgcg monitorowanie stanu
pacjenta oraz, w razie potrzeby, jego hospitalizacje.
Niezbedne jest zapewnienie dostepu do lekow
stosowanych w stanach nagtych, a personel medyczny
musi by¢ przeszkolony w zakresie rozpoznawania
i leczenia reakcji alergicznych, w tym anafilaksiji.
Ponadto, kluczowe znaczenie ma  obecnosé
odpowiedniego zaplecza do przygotowywania probek
pokarmowych w warunkach higienicznych,
z mozliwoscig precyzyjnego odmierzania porcji
stosowanych w trakcie prowokac;ji [10,11,12].

Dostepnos¢ przepiséw koniecznych do sporzadzenia
prébek aktywnych i placebo jest ograniczona. Konieczne
jest ich indywidualne, rzetelne i przemys$lane
sporzadzanie. Ich sktad musi by¢ spersonalizowany
i wyklucza¢ obecnosci innych alergendw, na ktére osoba
badana moze by¢ uczulona. Ws$réd zasad
przygotowywania probek wazne jest réwniez aby
zarowno probka aktywna, jak i placebo zawieraty
identyczne sktadniki bazowe, a ich smak, zapach, barwa
i konsystencja byly nie do odrdznienia dla pacjenta.
Ujednolicenie konsystencji mozna osiagng¢ poprzez
doktadne miksowanie sktadnikow do uzyskania gtadkiej
masy. Rdéznice w barwie i zapachu mozna skutecznie
zamaskowac, stosujgc substancje o intensywnych
wiasciwosciach smakowo-zapachowych, jak réwniez
dodatki aromatyzujgce i barwniki spozywcze. Stezenie
analizowanego alergenu w probce aktywnej powinno by¢
mozliwie najwyzsze, jednak nie na tyle wysokie, by
umozliwi¢ pacjentowi jego identyfikacje [10,13].

Prébe nalezy przeprowadzaé po co najmniej
czterogodzinnym  okresie  wstrzymania sie od
przyjmowania pokarmoéw. Najbardziej optymalnym
podejsciem wydaje sie podawanie kolejnych dawek co
okoto 30 minut, rozpoczynajac od niewielkiej ilosci
i stopniowo jg zwiekszajgc wedtug potlogarytmicznego
schematu, az do osiggnigcia tacznej dawki
odpowiadajgcej typowej, przecietnej porcji danego
produktu. Dotychczas brakuje wystandaryzowanych
protokotéw przeprowadzania préb prowokacyjnych —
dostepne opisy opieraja sie gtéwnie na doswiadczeniach
wiasnych badaczy.

Dodatkowym wyzwaniem pozostaje interpretacja wyniku
proby. Podczas doustnych préb prowokacyjnych
pacjenci czesto zgtaszajg niespecyficzne objawy
subiektywne, takie jak $wigd- nosa, oczu, jamy ustnej lub
gardta, drapanie, uczucie ucisku w gardle, dusznosé¢,
nudnosci, bol brzucha, zawroty gtowy, ostabienie oraz
ogolne zte samopoczucie. W przypadku ich wystgpienia
nalezy rozwazy¢ przerwanie proby, wydtuzenie czasu do
podania kolejnej dawki lub powtérzenie poprzedniej.
Symptomy wynikajgce z niepokoju, a nie z rzeczywistej
reakcji alergicznej, mogg prowadzi¢ do btednego
rozpoznania alergii.

Kryteria. PRACTALL, czyli wspolne wytyczne
opracowane przez AAAAI i EAACI, zawierajg wskazania
do przerwania préby prowokacyjnej, klasyfikujgc objawy
w trzech grupach oznaczonych kolorami: zielonym —
objawy tagodne, niejednoznaczne lub subiektywne;
pomaranczowym — objawy umiarkowane lub budzgce
watpliwosci, przy ktérych nalezy rozwazyé przerwanie
proby lub wstrzymanie kolejnej dawki i obserwacje;
czerwonym — jednoznaczne, obiektywne reakcje
alergiczne, wymagajgce natychmiastowego przerwania
prowokacji i wdrozenia leczenia [10].

W opisywanym przypadku u pacjentki wystgpity objawy
jedynie z kategori zielonej. Mimo to prébe przerwano,
zdecydowano jednak o ponownym podaniu probki
aktywnej w dniu kolejnym, co pozwolito postawi¢
prawidiowg diagnoze.

Lek moze znaczaco wplyngé na pojawienie sie
subiektywnych objawéw podczas doustnej proby
prowokacji pokarmem. Osoby, ktére doswiadczajg
silnego stresu lub niepokoju w zwigzku z potencjalnymi
reakcjami alergicznymi, mogg zacza¢ odczuwacé objawy
takie jak dusznos¢, bdl brzucha, ostabienie czy zawroty
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gtowy, ktére sg wynikiem ich lekowych obaw, a nie
rzeczywistej reakcji organizmu na alergen [14,15].

Dlatego tak wazne jest prawidtowe przygotowanie préby
oraz whnikliwa analiza obrazu klinicznego
prezentowanego w jej trakcie.

Jednakze nalezy zachowaé czujno$¢ diagnostyczng —
zbyt pochopne przypisanie obserwowanych dolegliwo$ci
czynnikom psychologicznym, moze prowadzi¢ do
btednej diagnozy, ktérej konsekwencje moga by¢
powazne, a w skrajnych przypadkach nawet smiertelne.
Proces diagnostyczny powinien mie¢ charakter
holistyczny, uwzgledniajgcy peten kontekst kliniczny
oraz przeprowadzenie diagnostyki réznicowej
zgtaszanych objawdéw, czesto prowadzonej we
wspotpracy z lekarzami innych specjalno$ci.

4. Podsumowanie

Opisany przypadek pokazuje, jak trudne jest
przeprowadzanie doustnych préb prowokacyjnych w
diagnostyce alergii pokarmowej — poczgwszy od
prawidtowego zakwalifikowania pacjenta do proby, przez
odpowiednie przygotowanie probek i ich zaslepienie.
Wskazuje rowniez, jak waznym elementem jest
prawidtowa interpretacja zgtaszanych objawéw oraz
umiejetnosé rozréznienia reakcji alergicznych od innych
objawow.
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stosowanych w leczeniu astmy
w ciazy i okresie karmienia piersiag

SAFETY AND EFFICACY OF BIOLOGIC THERAPIES USED FOR ASTHMA TREATMENT
DURING PREGNANCY AND BREASTFEEDING

JULIA MATYSIAKL, NATALIA KRUPINSKAL, ADRIANNA PIATKOWSKAL, MAGDALENA ADAMCZEWSKAZ,

MICHAL. PANEK?

1.Studenckie Koto Naukowe przy Klinice Choréb Wewnetrznych, Astmy i Alergii, Uniwersytet Medyczny w todzi
2 Klinika Choréb Wewnetrznych, Astmy i Alergii, Uniwersytet Medyczny w todzi

* Autor korespondencyjny

Streszczenie

Streszczenie: Astma jest jedng z najczestszych chorob wspatistniejgcych
w cigzy, a u okoto % kobiet dochodzi do jej zaostrzenia, szczegdlnie w
trzecim trymestrze. Niewtasciwa kontrola choroby moze prowadzi¢ do
powaznych powiktan, takich jak nadcisnienie cigzowe, pordd przedwczesny
czy niska masa urodzeniowa noworodka. Terapia biologiczna, zwlaszcza z
zastosowaniem przeciwciat monoklonalnych (omalizumab, mepolizumab,
dupilumab, benralizumab), moze stanowi¢ alternatywe dla standardowego
leczenia (dlugo dziatajgce beta2- mimetyki, krétko dziatajgce beta2-
mimetyki, glikokortykosteroidy doustne), jednak jej bezpieczenstwo w cigzy
nie zostalo dostatecznie potwierdzone. Najwigcej danych dotyczy
omalizumabu, ktéry wykazuje korzystny profil bezpieczenstwa, cho¢ pewne
obawy dotyczgce ryzyka wad wrodzonych pozostajg. Z uwagi na
wykluczenie kobiet cigzarnych z programu lekowego B.44 oraz
ograniczong dostepnos¢ danych dla czesci preparatéw (m.in. tezepelumab,
reslizumab), konieczne sg dalsze badania w tej populacji.

Stowa kluczowe: astma w cigzy, leczenie biologiczne astmy, leczenie
biologiczne w cigzy, bezpieczenstwo stosowania lekow w cigzy, leczenie
biologiczne w okresie karmienia piersig

Summary

Abstract: Asthma is one of the most common comorbidities during
pregnancy, with approximately one-third of women experiencing disease
exacerbation, particularly in the third trimester. Inadequate asthma control
may result in serious complications such as gestational hypertension,
preterm delivery or low birth weight. Biological therapy, particularly involving
monoclonal  antibodies  (omalizumab, mepolizumab,  dupilumab,
benralizumab), may represent an alternative to conventional treatment
strategies, including long-acting beta2-agonists , short-acting beta2-
agonists and oral glucocorticosteroids. The safety of biologic agents during
pregnancy has not been sufficiently confirmed. The most robust data
concern omalizumab, which appears to have a favorable safety profile,
although concerns about a potential risk of congenital malformations
remain. Due to the exclusion of pregnant women from the B.44 drug
program and the limited data available for some agents (e.g., tezepelumab,
reslizumab), further studies are needed to evaluate the safety and efficacy
of biological therapy in this population.

Key words: asthma in pregnancy, biological treatment of asthma, biological
treatment in pregnancy, safety of medication use in pregnancy, biological
treatment during breastfeeding
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Wykaz skréotow:

LABA- dtugo dziatajgce beta2- mimetyki
SABA- krétko dziatajgce beta2- mimetyki
LTRA- antagonista receptora leukotrienowego
GINA- Global Initiative for Asthma

FcRn- receptor Fc noworodkéw

NK- kom6rki ,,Natural Killer”

TSLP- limfopoetyna zrebu grasicy

mAb- przeciwciato monoklonalne

Wstep

Astma jest jedng z najczestszych choréb
przewlektych wystepujacych u kobiet w wieku
rozrodczym, a jej czesto$¢ w tej populacji moze siegac
nawet 14%, w zaleznosci od regionu geograficznego [1].
U kobiet w cigzy astma wystepuje z czestoscig 3,7-8,4%
i stanowi najczestszg chorobe przewlekig
wspotistniejgca z cigza [2].

Przebieg astmy w trakcie cigzy moze ulegac
zmianom. U okoto 30% ciezarnych dochodzi do
zaostrzenia objawow - najczesciej w trzecim trymestrze,
natomiast u kolejnych 30% kontrola objawéw ulega
poprawie [3]. U nawet 45% pacjentek dochodzi do
zaostrzenia wymagajgcego interwencji medycznej [4].
Potencjalne przyczyny obejmujg zmiany hormonalne
i anatomiczne, wiekszg podatnos¢ na infekcje wirusowe
oraz gorsze przestrzeganie zalecen terapeutycznych [5].

Zwiekszone ryzyko zaostrzen  choroby
wymagajacych interwencji medycznej obserwuje sie
najczgsciej u kobiet z astmg o nasileniu od
umiarkowanego do ciezkiego. Jest ono 3,4 razy wyzsze
w poréwnaniu z pacjentkami z tagodng postacig choroby.
Podobnie, wieksze ryzyko obserwuje sie w przypadku
cigzy mnogich, u kobiet rasy czarnej, chorujgcych na
depresje i zaburzenia lekowe, palacych papierosy,
wielorodek, w wieku powyzej 35 rz oraz z otytoscig. [4].

Astma uznawana jest za istotny, potencjalny
czynnik ryzyka powiktan zaréwno dla kobiety ciezarnej,
jak i ptodu [1]. Niekontrolowana astma i jej zaostrzenia
wigzg sie ze zwigkszong czestoscia powiktan
okotoporodowych [2]. Zaostrzenia zwigkszajg ryzyko
nadcisnienia cigzowego, stanu przedrzucawkowego,
porodu przedwczesnego oraz niskiej masy urodzeniowej
noworodkéw. Istniejg dane, wskazujace, ze u dzieci tych
czesciej rozpoznaje sie astme i zapalenia ptuc
w pierwszych latach zycia [6].

Wiasciwa kontrola choroby w czasie cigzy jest
kluczowa. Wymaga ona istotnosci prawidtowego
leczenia, odpowiedniego doboru terapii oraz
regularnego monitorowania. Leczenie astmy powinno
sie opiera¢ na sprawdzonych i bezpiecznych lekach.
Wziewne glikokortykosteroidy oraz dtugo dziatajgce
beta2-mimetyki (LABA) s3g skuteczne i nie wykazano ich
niekorzystnego wplywu na rozwdj ptodu. Podobnie
krotko dziatajgce beta2-mimetyki (SABA) sg uznawane
za bezpieczne i mogg by¢ stosowane doraznie. Jako
leczenie uzupetniajgce mozna stosowac antagonistéw
receptora leukotrienowego (LTRA), natomiast wdrazanie
doustnych  glikokortykosteroidow powinno  zostaé
ograniczone do zaostrzen, gdy korzysci z leczenia
przewyzszajg potencjalne ryzyko jego niepodjecia. Leki
biologiczne, cho¢ skuteczne, ich zastosowanie
u ciezarnych nie zostato dotychczas doktadnie zbadane.

Omalizumab jest najlepiej przebadanym lekiem pod
wzgledem skutecznosci i bezpieczenstwa, natomiast
dostepne dane dotyczgce pozostalych preparatéw sg
wcigz ograniczone [5]. Wedlug wytycznych Global
Initiative  for Asthma (GINA) z 2024 roku,
bezpieczenstwo stosowania lekdéw nalezy oceniaé
indywidualnie, zestawiajgc je z ryzykiem
niekontrolowanej astmy [7].

Bezpieczenstwo i rekomendacje

Nawigzujgc do artykutu Naftel i wsp. (2025)
z wykorzystaniem metody Delphi, opracowano
rekomendacje dotyczacych stosowania lekéw
biologicznych w leczeniu astmy u kobiet w cigzy. Metoda
Delphi, ktdérg wykorzystano to sposdb pracy w grupie
ekspertéw, w ktorym uczestnicy anonimowo dzielg sie
swoimi opiniami, a nastepnie majg szanse je zmienic¢ po
zapoznaniu si¢ ze zdaniem innych. Celem tej metody
jest wspodlne wypracowanie najlepszych pomystéw lub
decyzji. Na podstawie konsensusu osiggnietego przez
panel ekspertow ustalono, ze zgodnie z aktualnym
stanem wiedzy stosowanie lekdéw biologicznych
u pacjentek w wieku rozrodczym nie wigze sie ze
zwiekszonym ryzykiem dla zdrowia matki ani ptodu.
W przypadku zaj$cia w cigze przez pacjentke z ciezkg
postacig astmy, eksperci rekomendujg konsultacje ze
specjalistg w ciggu pierwszych 12 tygodni cigzy.
Podkreslono znaczenie wspodlnego podejmowania
decyzji z uwzglednieniem preferencji pacjentki oraz
konieczno$¢ réwnolegtych konsultaciji
pulmonologicznych i potozniczych. W sytuacji, gdy
leczenie Dbiologiczne miatoby zosta¢ rozpoczete
u kobiety juz bedgcej w cigzy, decyzja powinna byc¢
podejmowana indywidualnie, w oparciu o doktadng
ocene korzysci i ryzyka. Panel ekspertow osiggnat
zgodno$¢ co do zasadnosci wdrazania terapii
u pacjentek, ktére w ciggu ostatnich 12 miesiecy
dodwiadczyty co najmniej czterech zaostrzen
wymagajacych stosowania doustnych
glikokortykosteroidow lub stosowaty przewlekle dawki
podtrzymujgce przekraczajgce 10 mg prednizonu (lub
ekwiwalentu) na dobe. Ponadto zwrécono uwage na
koniecznos¢ wczesniejszego potwierdzenia prawidtowe;j
techniki stosowania lekdw wziewnych, co stanowi istotny
element oceny skutecznosci dotychczasowego leczenia.
Jedynie 6,5% ekspertow zalecalo wstrzymanie
stosowania lekéw biologicznych przed 3 trymestrem
cigzy. Jedynym lekiem, co do ktérego nie osiggnieto
konsensusu, odnosnie kontynuowania leczenia w trakcie
cigzy byt tezepelumab [2].

European Academy of Allergy and Clinical
Immunology (EAACI) podkresla koniecznosc¢
poinformowania kobiet planujgcych stosowanie lekow
biologicznych o potencjalnym wplywie choroby
podstawowej na przebieg cigzy oraz na ptodno$c.
Pacjentki powinny by¢ $wiadome, Ze potencjalne ryzyko
zwigzane z ekspozycja na leki biologiczne w czasie cigzy
musi by¢ starannie wywazone wobec zagrozen dla nich
samych i ich dzieci wynikajgcych z nieleczonej choroby
atopowej. Ze wzgledu na dtugi okres péttrwania lekéw
biologicznych, niezbedne jest prowadzenie opieki
prekoncepcyjnej oraz systematyczna aktualizacja
wiedzy personelu medycznego [8].

Zaostrzenia astmy w czasie cigzy moga
stanowi¢ wieksze zagrozenie dla ptodu niz potencjalna
ekspozycja na terapie biologiczng [9]. Warto wspomnieg,
iz eksperci sg zgodni co do tego, ze przeciwciata
monoklonalne mogg by¢ stosowane w trakcie karmienia
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piersig, jesli pacjentka zostata poinformowana
o potencjalnym ryzyku i korzysciach [2].

W przypadku wdrazania terapii biologicznej
u kobiety cigzarnej nalezy uwzgledni¢ rozwijajacy sie
uktad odporno$ciowy dziecka oraz immunologiczne
interakcje zachodzgce pomiedzy matkg a ptodem.
W przebiegu cigzy dochodzi do szeregu zmian
metabolicznych i fizjologicznych, ktére mogg prowadzi¢
do zwiekszenia rzutu serca, wzrostu klirensu nerkowego
oraz zmienionej aktywno$ci detoksykacyjnej watroby.
Wszystkie te czynniki mogg wptywaé na modyfikacje
farmakokinetyki stosowanego preparatu [8]. Stopien
przenikania lekéw biologicznych przez tozysko do ptodu
jest zmienny i zalezy od szeregu czynnikow, takich jak
struktura czgsteczki, okres pottrwania leku, stosowana
dawka oraz na jakim etapie cigzy zostata podana
ostatnia dawka leku. W pierwszym trymestrze
ekspozycja ptodu jest ograniczona, a transport leku
przez tozysko odbywa sig¢ gtdwnie na drodze biernej
dyfuzji. W pdzniejszych etapach cigzy dochodzi do
aktywnego transportu immunoglobulin  klasy 1gG
z organizmu matki do ptodu, co jest mozliwe dzieki
obecnosci receptora Fc  noworodkéw  (FcRn)
w syncytiotrofoblascie tozyska. Najwiekszag
intensyfikacje tego procesu obserwuje sie po 36.
tygodniu cigzy [10]. Cho¢ coraz wiecej wiadomo na
temat mechanizmoéw przenikania lekéw biologicznych
przez tozysko, kwestie ich bezpieczenstwa w cigzy nadal
pozostajg przedmiotem intensywnych badan. Ryzyko
powiktan okotoporodowych, w tym wcze$niactwo
i ograniczony wzrost wewnatrzmaciczny, spowodowane
niekontrolowang ciezkg astmg oraz zwiekszone ryzyko
stanu  przedrzucawkowego podczas stosowania
doustnych glikokortykosteroidow, powinny by¢ brane
pod uwage w trakcie procesu podejmowania decyzji o
kontynuacji lub przerwaniu leczenia [11].

Leki zarejestrowane

Zgodnie z wytycznymi Polskiego Towarzystwa
Alergologicznego oraz Polskiego Towarzystwa Chorob
Ptuc, w leczeniu ciezkiej astmy terapie biologiczne mogag
obejmowa¢ wybrane przeciwciata monoklonalne:
omalizumab w astmie alergicznej, mepolizumab,
reslizumab (niedostepny w Polsce) lub benralizumab
w astmie eozynofilowej, a w przypadku ciezkiej astmy
eozynofilowej, T2-zaleznej — dupilumab oraz
tezepelumab [12].

Omalizumab to humanizowane przeciwciato
monoklonalne skierowane przeciwko IgE, pierwszy lek
biologiczny zatwierdzony do leczenia astmy w Unii
Europejskiej, jak i w Stanach Zjednoczonych Ameryki.
Jego dziatanie polega na wigzaniu wolnej IgE
i zapobieganiu jej interakcji z receptorem o wysokim
powinowactwie (FceRI) na powierzchni komorek
tucznych i bazofilow, co prowadzi do zahamowania
uwalniania mediatoréw prozapalnych oraz ostabienia
kaskady reakcji alergicznej. Ponadto, omalizumab
zmniejsza ekspresje receptora FceRI na komodrkach
tucznych, co dodatkowo redukuje stan zapalny [13].

Mepolizumab, reslizumab oraz benralizumab to
przeciwciata monoklonalne ukierunkowane na IL-5,
kluczowg cytoking odpowiedzialng za przezycie,
dojrzewanie i aktywacje eozynofilow. Mepolizumab
i reslizumab neutralizujg IL-5, uniemozliwiajgc jej
wigzanie z receptorem na powierzchni eozynofiléw, co
prowadzi do zmniejszenia ich liczby. Benralizumab,
oprécz blokowania szlaku IL-5 wigze sie z receptorem
FcyRIll (CD16) na komodrkach NK, co inicjuje

cytotoksycznos¢ komérkowg i prowadzi do apoptozy
eozynofiléw i bazofilow [13].

Dupilumab hamuje przekazywanie sygnatoéw za
posrednictwem IL-4 i IL-13. Sg to kluczowe cytokiny
wspomagajgcych produkcje IgE, rekrutacje komérek
zapalnych, a takze stymulujgcych hiperplazje komérek
kubkowych oraz modulujgcych nadreaktywno$¢ drég
oddechowych i remodelowanie oskrzeli [13].

Tezepelumab blokuje interakcje limfopoetyny
zrebu grasicy (TSLP) z jej receptorem, zmniejszajac
w ten sposdb stezenie biomarkeréw i cytokin zwigzanych
z zapaleniem drég oddechowych w astmie [14].

Omalizumab

W Stanach Zjednoczonych przeprowadzono
prospektywne, obserwacyjne badanie kohortowe
EXPECT, w ktérym uczestniczyto 250 kobiet w cigzy
chorujgcych na astme. Wszystkie pacjentki otrzymaty co
najmniej jedng dawke omalizumabu w trakcie cigzy lub
w okresie do o$miu tygodni przed zaptodnieniem. Grupa
kontrolna zostata opracowana na podstawie bazy
danych Quebec Asthma and Pregnancy Database
i obejmowata 1124 kobiety. W obu grupach odsetki
zywych urodzen byty zblizone i wynosity odpowiednio
99,1% oraz 99,3%. Srednia masa urodzeniowa
noworodkéw urodzonych z cigz pojedynczych byta
identyczna w obu grupach i wynosita 3,2 kg. Niska masa
urodzeniowa wystgpita u 13,7% noworodkéw w grupie
badanej oraz u 9,8% w grupie poréwnawczej, a odsetek
wczesniactwa ksztattowat sie na poziomie 15% w grupie
badanej i 11,3% w grupie poréwnawczej. Powazne
wrodzone wady rozwojowe odnotowano u 8,1% zywo
urodzonych noworodkow z cigz pojedynczych w grupie
badanej oraz u 8,9% w grupie odniesienia. Najczesciej
zgtaszanymi powaznymi wadami wrodzonymi w badaniu
byty krecz szyi (2,2%), wodonercze (1,3%) oraz
spodziectwo (0,9%). Rzadsze wady rozwojowe
obejmowaly m.in ubytek przegrody miedzykomorowej
czy odplyw pecherzowo-moczowodowy. Podobna
czestos¢ wystepowania powaznych wad wrodzonych
u niemowlat, ktérych matki przyjmowaty omalizumab
W czasie cigzy, i u dzieci z grupy porownawczej
dopasowanej pod wzgledem choroby sugeruje, ze
stosowanie omalizumabu w cigzy nie zwieksza ryzyka
wystgpienia tych wad [15].

Warto réwniez podkresli¢, ze przeciwciata klasy
1gG1, takie jak  omalizumab, mepolizumab
i benralizumab, sg transportowane przez tozysko
z najwiekszg skutecznoscig. Dokladne stezenie IgG
u ptodu zalezy natomiast od poziomu IgG u matki [8].

Ze wzgledu na duzg mase czasteczkowa,
przenikanie lekéw biologicznych, takich jak omalizumab,
do mleka kobiecego jest minimalne [16]. Wediug
stanowiska Europejskiego Towarzystwa Chorob Pluc
oraz Towarzystwa Torakochirurgicznego Australii i Nowej
Zelandii stosowanie omalizumabu w okresie karmienia
piersiag uznaje sie za prawdopodobnie bezpieczne,
jednak lek ten powinien by¢ zarezerwowany jako opcja
drugiego wyboru. Korzysci dla matki mogg przewyzszaé
potencjalne, cho¢ nie do konca poznane ryzyko
zwigzane z jego stosowaniem w cigzy i podczas laktaciji.
Ze wzgledu na ograniczong liczbe badan dotyczacych
bezpieczenstwa omalizumabu u kobiet karmigcych
piersig, jego stosowanie w tym okresie nie jest rutynowo
zalecane [17].
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Mepolizumab

Zgodnie z obserwacyjnym, prospektywnym
badaniem kohortowym przeprowadzonym w Stanach
Zjednoczonych Ameryki i Kanadzie oceniajgcym
bezpieczenstwo stosowania mepolizumabu u cigzarnych
z astma, wsrdd 15 cigz zakonczonych zywym porodem
u pacjentek z astma stosujgcych mepolizumab, wystgpit
jeden przypadek powaznej wady wrodzonej (pracie
pograzone), co stanowi 6,7% niemowlat z grupy
badanej. Dla poréwnania, w grupie potomstwa kobiet
chorych na astme, ktére nie byly leczone tym
przeciwciatem, odsetek ten wyniést 7,3% (na podstawie
109 cigz) [18]. W grupie kobiet eksponowanych na
mepolizumab nie odnotowano przypadkéw
przedwczesnych porodow. Czesto$¢ wystepowania
zmniejszonej masy urodzeniowej u noworodkow matek
stosujacych mepolizumab wyniosta 13,13%,
w poréwnaniu z 7,9% w grupie niepoddanej dziataniu
tego leku. Wyniki badan mogg sugerowac istnienie
ryzyka zwigzanego ze stosowaniem mepolizumabu w
cigzy, jednak liczebnos¢ poréwnywanych grup byta
znaczagco rézna, co ogranicza wiarygodnos¢ tych
danych [19].

Mepolizumab wykryto w niskich stezeniach w
mleku samic makakow, jednak ze wzgledu na brak
wystarczajgcych danych klinicznych nie  mozna
jednoznacznie okre$li¢ bezpieczenstwa jego stosowania
w okresie laktaciji [20].

Dupilumab

Wedtug badania kohortowego
przeprowadzonego przez Avallone i wsp. (2024)
zaobserwowano zwiekszony odsetek poronien (18,2%)
oraz maflowodzia (7,1%) ws$réd ciezarnych kobiet
chorujgcych na astme i poddanych terapii dupilumabem,
w poréwnaniu z grupg kontrolng, w ktorej odsetki te
wynosity odpowiednio 2,15% i 2,2%. W grupie
badawczej znalazto sie 28 kobiet, natomiast w grupie
kontrolnej 93. Ponadto, potomstwo matek
eksponowanych na dupilumab czesciej doswiadczato
wczesniactwa oraz niewydolnosci oddechowej — odsetek
ten wyniost 25% w grupie leczonej, w poréwnaniu do
10,8% w grupie kontrolnej. Warto jednak zaznaczy¢, ze
wsrdd  dzieci  kobiet leczonych preparatem nie
zaobserwowano zadnych wad wrodzonych [20]. Analiza
bazy danych raportéw bezpieczenstwa Swiatowej
Organizacji Zdrowia (WHO) wykazata 36 przypadkéw
dziatan niepozadanych zwigzanych ze stosowaniem
dupilumabu przez kobiety w cigzy. Wiekszo$¢ z nich
(58,3%) dotyczyta spontanicznych poronien. Z wyjgtkiem
jednego przypadku cigzy ektopowej, autorzy nie
stwierdzili istotnego zwigzku miedzy stosowaniem
dupilumabu a wystepowaniem dziatan niepozgdanych
u kobiet ciezarnych [21]. Dupilumab oraz reslizumab
nalezg do przeciwciat klasy 1gG4, ktére cechujg sie
drugim co do skutecznosci przenikaniem przez fozysko
sposrod wszystkich klas przeciwciat IgG [8].

Dupilumab jest czgsteczkg o duzej masie, co
sugeruje, ze przenika do mleka matki w bardzo
niewielkim stopniu. Nawet jesli do tego dojdzie, lek
prawdopodobnie ulegnie degradacji w przewodzie
pokarmowym niemowlecia i nie wywota dziatania
ogolnoustrojowego. Ze wzgledu na ograniczong liczbe
dostepnych danych nie zaleca sie jednak stosowania
dupilumabu w okresie laktacji [22].

Benralizumab

Benralizumab przenika przez tozysko w sposob
liniowy wraz z postepem cigzy, osiggajac najwyzsze
stezenie we krwi pepowinowej w trzecim trymestrze
[23][5]. Badania przeprowadzone na samicach makakow
nie wykazaty negatywnego wptywu benralizumabu na
rozwoj ptodu ani na organizm matki [24]. Inne badania
wykazaty, ze u potomstwa samic makakdéw
eksponowanych na benralizumab w okresie cigzy
zaobserwowano zmniejszenie liczby eozynofili [25].
Opisana przez Naftel i wsp. (2023) seria przypadkow
klinicznych z Wielkiej Brytanii potwierdza
bezpieczenstwo stosowania benralizumabu u kobiet w
cigzy. Przyktadem z 2021 roku jest 29-letnia pacjentka,
ktéora zaszta w cigze podczas terapii biologicznej
i zdecydowata sie jg kontynuowaé, rowniez w okresie
karmienia piersig. W 36. tygodniu cigzy urodzita planowo
dziecko przez cesarskie ciecie. Liczba eozynofili we krwi
noworodka wynosita 0 komorek/ul przez pierwsze
siedem tygodni zycia, a nastepnie wzrosta do 100
komorek/ul w 6smym tygodniu. Diugoterminowe skutki
supresyjnego wplywu na funkcje biologicznie aktywnych
biatek pozostajg nieznane i wymagajg dalszych badan.
Kolejna pacjentka, 27-letnia kobieta, rozpoczeta w 2021
roku leczenie benralizumabem juz w trakcie cigzy. Przed
wdrozeniem terapii doswiadczyta dwdch epizodéw
zaostrzenia choroby do 21. tygodnia cigzy. Lek
stosowano przez caty pozostaly okres cigzy oraz
w trakcie laktacji. Porod odbyt sie w 39. tygodniu cigzy
przez cesarskie cigcie, bez powiktan. Dwie inne pacjentki
odpowiednio w 2021 i 2019 roku rozpoczety terapie
benralizumabem jeszcze przed zajsciem w cigze
i kontynuowaty leczenie przez caly jej przebieg.
Wystepowaty u nich epizody zaostrzen choroby, ktére
wedtug autorow  najprawdopodobniej  wynikaty
z niestosowania sig¢ do zalecen lekarskich, palenia
tytoniu lub wspdtistniejacej otytosci. U pierwszych dwdéch
pacjentek nie zaobserwowano zaostrzen choroby po
wigczeniu terapii benralizumabem [26].

Reslizumab i Tezepelumab

Reslizumab charakteryzuje sie stosunkowo
dtugim okresem pottrwania — wynoszgcym az 24 dni — co
rodzi przypuszczenia, ze jego stosowanie w czasie cigzy
moze wigzaé sie z pewnym ryzykiem. Jednak badania
przeprowadzone na zwierzetach nie wykazaly
negatywnego wptywu leku na przebieg cigzy. Badania
nad tezepelumabem prowadzone na samicach
makakow nie wykazaty istotnego zagrozenia dla ludzi,
mimo zastosowania dawek przekraczajgcych ponad
168-krotnie te stosowane w warunkach klinicznych [27].

Tezepelumab i reslizumab to przeciwciata klasy
IgG, ktére prawdopodobnie przenikajg do mileka
kobiecego, osiggajgc najwyzsze stezenie w pierwszych
dniach po porodzie. Z tego wzgledu odradza sie¢ ich
stosowanie w tym okresie. W pdzniejszym czasie nalezy
jednak indywidualnie oceni¢ stosunek potencjalnego
ryzyka zwigzanego z przerwaniem terapii do mozliwych
korzysci zdrowotnych dla pacjentki wynikajgcych z jej
kontynuacji w okresie laktacji [28],[29].

Program lekowy w Polsce

W Polsce dostep do innowacyjnych lekéw dla
0s6b z ciezkg astmg jest wcigz ograniczony, program
lekowy B.44 jest skierowany tylko i wytgcznie do oséb z
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ciezkg astmg. W programie uczestniczylo 1 829
pacjentow w 2021 r.i2 507 w 2022 r., podczas gdy terapii
biologicznej moze wymaga¢ od 32 do 38 tys. chorych
z ciezka, niekontrolowang astmg oskrzelows,
spetniajacych  kryteria  kwalifikacji do leczenia
biologicznego [30]. Kryteria Programu Lekowego B.44
sg waskie, co wzbudza obawy dotyczace
bezpieczenstwa kobiet ciezarnych chorujacych na astme
[31]. Wskazuje sie, ze w wiekszo$ci krajow kobiety mogg
kontynuowac leczenie biologiczne po zaj$ciu w cigzy
[32]. W Polsce, gdy kobieta chorujgca na astme zajdzie
w cigze, leczenie biologiczne jest obecnie przerywane
i moze zosta¢ wznowione dopiero po porodzie
i zakonczeniu okresu karmienia piersig. Postulowane
zmiany programie lekowym obejmujg mozliwosé
kontynuacji terapii u pacjentek, ktére rozpoczety jg przed
zajsciem w cigze [31].

Dyskusja

Pisanie powyzszego artykutu byto mozliwe
dzieki informacjom z baz danych PubMed,
ResearchGate, Google Scholar oraz rejestrow kobiet
cigzarnych eksponowanych na leki, w tym biologiczne,
dostepny na stronie Agenciji ds. Zywnosci i Lekow (FDA).
Standardowa terapia z wykorzystaniem beta2-agonistéw
wziewnych i glikokortykosteroidéw wziewnych moze byé¢
przyczyng defektéw wrodzonych, dlatego tez nalezy
rozwazy¢é inne $ciezki leczenia [33]. W badaniu
przeprowadzonym przez Jang W. i wsp. (2025),
zestawiono dostepne dane dotyczace wptywu terapii
biologicznej na kobiety w cigzy oraz ich dzieci. Zebrano
15 715 publikacje z lat 1980-2023 (wiekszosc
pochodzita z ostatnich dekad: 7 804 zgtoszenia (49,66%)
z lat 2010-2019, a 6 983 zgtoszenia (44,44%) w okresie
2020-2023) i przeprowadzono analize
dysproporcjonalnosci dziatah niepozgdanych
zwigzanych ze stosowaniem reslizumabu, omalizumabu,
mepolizumabu, dupilumabu i benralizumabu. W 8 510
przypadkach (54,15%) kobiety przyjmowaty leki inne niz
biologiczne, natomiast 7 205 pacjentek (45,85%)
stosowalo terapie biologiczng na astme w czasie cigzy
[34]. Stosowanie omalizumabu u pacjentek ciezarnych
z astmg znacznie redukuje ryzyko poronienia,
przedwczesnych urodzen, czy wad wrodzonych, takich
jak malformacje naczyniowe, w poréwnaniu z grupg
leczong innymi lekami niz przeciwciata monoklonalne
[34]. Ekspozycja na mepolizumab w cigzy moze
zwigksza¢ ryzyko poronienia samoistnego, przy czym
zagrozenie komplikacjami okotoporodowymi
i przedwczesnym porodem jest nizsze, niz w grupie
ciezarnych stosujgcych leki inne niz biologiczne [34].
Stosowanie benralizumabu w cigzy wigzalo sie
z wiekszym prawdopodobienstwem  wystgpienia
krwotoku poporodowego, niz w przypadku alternatywnej
terapii. Czestotliwos¢ przedwczesnych urodzen w grupie
ciezarnych stosujgcych benralizumab takze byfa
wyzsza. Ryzyko poronienia byto nizsze wsrdd matek
eksponowanych na przeciwciato monoklonalne [34].
Dowiedziono, ze ciezarne przyjmujgce dupilumab miaty
mniejsze ryzyko poronienia, komplikacji
okotoporodowych, czy przedwczesnego porodu
w zestawieniu z grupg zazywajagca leki inne niz
biologiczne w cigzy [34]. Kolejne badania kliniczne z
udziatem benralizumabu i dupilumabu sg w toku [35],
[36]. Cenne zrodio danych do badan nad ekspozycjg
kobiet ciezarnych na leki biologiczne mogg stanowi¢
istniejgce krajowe i miedzynarodowe rejestry dotyczace
ciezkiej astmy [8].

Podsumowanie

Konieczne jest przeprowadzenie wiekszej
liczby badan nad wptywem lekéw biologicznych na
kobiety w cigzy chorujgce na astme. Obecne dane
dotyczgce bezpieczenstwa i skutkéw tej terapii —
zarowno dla matki, jak i dziecka — sg niewystarczajgce.
Terapia biologiczna moze jednak stanowi¢ obiecujgcg
alternatywe dla dotychczas stosowanych metod leczenia
astmy u kobiet w cigzy. Rowniez w przypadku kobiet
karmigcych piersig dostepnych jest niewiele danych na
temat stosowania przeciwciat monoklonalnych, dlatego
potrzebne sg rejestry monitorujgce skutki takiej terapii
w tej grupie pacjentek.
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|. Zalecenia dotyczace rozpoczynania i kontynuacji
terapii biologicznej u kobiet ciezarnych chorujgcych na

astme.

Lek Rozpoczyna | Kontynua | Stosowanie
nie terapii cja terapii | lekuw
biologicznej biologicz okresie
w cigzy nej w karmienia

ciagzy piersia
omalizumab Uznajac, ze osiggnieto | Zaktadajac,
pacjentka konsensus | ze pacjentka
zostata [ 96.5%] zostata
poinformowa poinformowa
na o ryzyku i nao
mepolizumab korzysciach | osiggnieto | Potencjalnym
wynikajacych | konsensus | ryzykui
z wdrazania [87.9%] korzysciach
terapii wynikajacych
biologicznej ze
benralizumab p_oqczas . osiggnieto stoso_\_/vanla
cigzy, terapia Konsensus terapii
biologiczna [83.7%] biologicznej,
moze zostaé leczenie
rozpoczeta moze by¢
. (89.0%). N kontynuowan
reslizumab osiggnieto e lub
konsensus rozpoczete w
[76.6%] okresie
laktaciji
[96.6%]).
dupilumab osiggnieto
konsensus
[78%]
tezepelumab nie
osiggnieto
konsensus
[64.5%]

*Opracowano na podstawie: [2]

Il. Réznice w rekomendacjach dotyczacych stosowania

terapii biologicznej u kobiet w cigzy
w Polsce, a na $wiecie.
Lek/ Czy lek | Czy lek | Czy lek moze
Informacje wprowadzo | moze byé
dotyczace no do | zostaé bezpiecznie
bezpieczenst | Programu zastosowa stosowany w
wa leku lekowego ny w ciazy i | cigzy i
B.44? podczas karmienia
karmienia piersig? (wg.
piersia ? | European
(wg. Respiratory
,,Canadian Society/Thora
Respiratory | cic Society of
Journal”) Australia and
New Zealand
)*
Omalizumab Tak, od | Leczenie Mozliwie
listopada moze  by¢ | bezpieczne
2012 roku kontynuowa | stosowanie
ne, ale nie | przed
rozpoczete poczeciem
orazw1.,2.i3.
trymestrze;
prawdopodobn
ie bezpieczne
stosowanie w
trakcie porodu i
karmienia
piersig
Mepolizumab | Tak, od | Leczenie Prawdopodob
listopada moze  by¢ | nie tak
2017 roku kontynuowa
ne, ale nie
rozpoczete
Benralizumab | Tak, od | Leczenie Prawdopodob
listopada moze  by¢ | nie tak
2019 kontynuowa
ne, ale nie
rozpoczete
Dupilumab Tak, od maja | Leczenie Prawdopodob
2022 roku moze  by¢ | nie tak
kontynuowa
ne, ale nie
rozpoczete
Reslizumab Nie Leczenie Lek nie
moze  by¢ | przypisany do
kontynuowa | zadnej
ne, ale nie | kategorii przez
rozpoczete FDA, ale
prawdopodobn
ie bezpieczny
Tezepelumab | Tak, od | Brak danych | Brak danych
kwietnia
2024 roku

*Z uwagi
stosowania

na

niewystarczajgce dane dotyczace

przeciwciat
w cigzy i podczas laktacji, taka terapia powinna by¢
wdrozona tylko, gdy konwencjonalne metody leczenia
nie sg skuteczne.

monoklonalnych

Opracowano na podstawie: [37],[311,[32],[17],
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A literature review on childhood (cutaneous) mastocytosis and
hypersensitivity reactions to medications, vaccinations and
venoms

PRZEGLAD LITERATURY NA TEMAT DZIECIECEJ MASTOCYTOZY (SKORNEJ)
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* Autor korespondencyjny

Streszczenie

Mastocytoza to choroba charakteryzujgca sie nieprawidtowym
gromadzeniem sig¢ i aktywacjg mastocytéw w organizmie. Gdy
gromadzenie sie mastocytéw wystepuje wytgcznie w skorze, nazywa
sie to mastocytozg skorng lub dziecieca. Natomiast gdy mastocyty
rozprzestrzeniajg sie poza skére do innych narzadéw, nazywa sie to
mastocytozg ukladowa. Mastocytoza skoérna stanowi mniej niz 5%
przypadkéw u dorostych, podczas gdy u 90% dzieci z mastocytozg
choroba ogranicza sie do skory. Mastocyty wytwarzajg i uwalniajg
substancje chemiczne, aby chroni¢ organizm przed zarazkami i innymi
szkodliwymi czynnikami. Niemniej jednak pewne czynniki zewnetrzne
moga wyzwalac i aktywowac te mastocyty. Do czynnikéw tych naleza:
podraznienie mechaniczne, zmiany temperatury, ciepto, zimno,
masagz, tarcie, niektore leki (takie jak antybiotyki, leki przeciwbdlowe,
znieczulajgce, opioidy i NLPZ), jady i niektére szczepionki. W
szczegdlnosci szczepionki zawierajgce biatka i adiuwanty mogag
nadmiernie stymulowa¢ mastocyty. W niniejszym przegladzie
omowiono leki, jady i szczepionki, ktére powodujg nadmierne reakcje
u dzieci z mastocytozg skoérng, oraz praktyczne i realistyczne
podejscie do tych przypadkéw. W zwigzku z tym pacjenci z
mastocytozg musza otrzymac jasne wskazowki dotyczace tego, ktére
leki sg dla nich bezpieczne, a ktérych powinni unika¢. Wynika to z
faktu, ze ryzyko anafilaksji u pacjentéw z mastocytozg jest znacznie
wyzsze niz w populaciji ogélnej i wymagaja oni $cistego monitorowania
przez lekarza lub pracownika stuzby zdrowia.

Stowa kluczowe: Komérki tuczne, mastocytoza, dziecinstwo, leki,
lek, szczepionka, anafilaksja

Summary

Mastocytosis is a disease characterized by the abnormal
accumulation and activation of mast cells in the body. When this
accumulation occurs only in the skin, it is called cutaneous or
childhood mastocytosis. However, when mast cells spread beyond the
skin to other organs, it is called systemic mastocytosis. Cutaneous
Mastocytosis accounts for less than 5% of cases in adults, while in
90% of children with mastocytosis, the disease is limited to the skin.
Mast cells produce and release chemicals to protect the body against
germs and other harmful agents. Nevertheless, certain external
factors can trigger and activate these mast cells. These triggers
include mechanical irritation, temperature changes, heat, cold,
massage, friction, certain medications (such as antibiotics, analgesics,
anesthetics, opioids, and NSAIDs), venoms, and some vaccines.
Vaccines having proteins and adjuvants, in particular, can
overstimulate mast cells. This review will discuss drugs, venoms, and
vaccines that cause excessive responses in children with cutaneous
mastocytosis and how to approach these cases practically and
realistically. As a result, patients with mastocytosis must receive clear
guidance on which medications are safe for them and which ones they
should avoid. This is because the risk of anaphylaxis in patients with
mastocytosis is much higher than in the general population, and they
need to be closely monitored by a doctor or healthcare provider.

Key words: mast cells, mastocytosis, childhood, medication, drug,
vaccine, anaphylaxis
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Introduction

Mast cells (mastocytes) are produced in the
bone marrow and released into the bloodstream
immaturely. After a brief passage through the blood, they
migrate to their final tissue destinations, where they
differentiate into mature mast cells. Mast cells are found
in nearly all vascularized organs and tissues; however,
they are more abundant in tissues in close contact with
the external environment, such as the skin and mucosal
surfaces. Mast cells are part of the white blood cells and
play essential roles in the immune system, particularly in
allergic reactions and anaphylaxis (1).

One of the roles of mast cells is to protect the
body from foreign invaders such as bacteria, viruses, and
parasites, and they also undergo hyperplasia in
inflammatory states. Mast cells have receptors on their
surface, the most well-known of which is FceRI,
responsible for allergic reactions, and these receptors
are bound to IgE (2—4).

Mast cells are activated by various biological,
chemical, and physical stimuli, and when these cells are
activated, they release mediators such as histamine,
heparin, prostaglandins, leukotrienes, tryptase, and
chemokines. These mediators also induce vasodilation,
bronchoconstriction, and the recruitment of inflammatory
cells in response to the body’s immune reaction (3,4).
Furthermore, mediators released by mast cells are
responsible for the signs and symptoms of allergic
reactions and allergic diseases, such as angioedema,
urticaria, itching, rash, increased vascular permeability,
and anaphylaxis. These signs and symptoms can also
occur in people with mast cell disorders. Because of this,
it becomes challenging to distinguish between the signs
and symptoms of an allergic reaction or disorder and
those of mast cell disease (2,5). Although the biological
functions of tryptase have not been fully explained, it is
one of the most essential mediators secreted by mast
cells. However, tryptase can be secreted by both mast
cells and basophils. However, the tryptase secreted by
mast cells is 500 times higher than that secreted by
basophils (5). Therefore, serum tryptase levels are
clinically considered the gold standard for mast cell
disorders (6). In some cases, there is an acute rise in
serum tryptase levels, showing that mast cells are
involved in clinical events. In other cases, however, the
tryptase concentration may show a chronic increase,
indicating a mast cell increase throughout the body (7,8).

There is an abnormal increase in the number of
mast cells in mast cell disorders. There may also be
pathologically exaggerated infiltration of mast cells in
some tissues, or they may have become more active. In
such cases, the body overreacts when confronted with
foreign stimuli (9,10). Such cases range from benign
disorders that do not disrupt people's lives to malignant
diseases that disrupt and disturb people's lives (9).

Method of selecting and analyzing the literature

A comprehensive literature search was
conducted to identify relevant studies published within
the last ten years. The databases searched included
PubMed®, ScienceDirect®, and Wiley Online Library®.
Eligible publications encompassed various articles,
including original research articles, narrative reviews,
systematic reviews, case reports, and meta-analyses.
The search was restricted to English-language
publications, and the following keywords were applied:
mastocytosis, cutaneous mastocytosis, MCAS (Mast cell
activation syndrome), anaphylaxis, Hymenoptera,

venom, allergy, management of mastocytosis, drug
hypersensitivity, and vaccine hypersensitivity. Following
these criteria, this review aims to provide an up-to-date
synthesis of the current knowledge and recent advances
regarding cutaneous mastocytosis and its clinical
management.

Mast Cell Activation Syndrome (MCAS)

Since the discovery of mast cells in the 19t
century, information about these cells, which have
essential bodily functions, has been continuously
obtained. Especially in the last few decades, with the
development of cellular biology and molecular
techniques, scientists have better understood mast cell
disorders. This has led to new classifications and
diagnostic approaches for MCAS and related disorders
(9). While MCAS was initially defined in 2010 as
a specific disease with an unknown underlying cause, in
2022, the definition of MCAS was expanded and
reclassified from a term describing a particular disease
to a broader, more comprehensive umbrella term that
includes other mast cell diseases (10).

Thus, according to this classification, if mast cell
disorders are associated with a genetic mutation, primary
MCAS, such as cutaneous mastocytosis, systemic
mastocytosis, or its variants, should be investigated.
However, secondary MCAS should be investigated when
associated with allergic, inflammatory, or neoplastic
conditions. In some cases, unexplained MCAS is seen;
in such cases, idiopathic MCAS should be investigated.
There is also a combination of MCAS. Recently, a new
group has been identified: Hereditary alpha tryptasemia
(HaT) (Table 1) (7,9-12).

MCAS is a cluster of heterogeneous disorders
affecting multiple organ systems, characterized by
episodic symptoms triggered by mast cell activation in
response to mast cell-derived substances (13). MCAS is
associated with acute, severe, and excessive mast cell
activation (12). As primary mast cell disorders,
monoclonal MCAS, mast cell sarcoma, mast cell
leukemia, and mastocytosis are rare diseases
characterized by the accumulation of mast cells in the
skin and other body tissues (7,14).

Table 1. In 2022, the WHO updated the classification
of MCAS. (adopted from (9-12)).

| Monoclonal MCAS (MMAS)

Primary I
MCAS* " Clonal MCAS (SM and CM)** |
| Allergic disorders I
Secondary | Physical urticarias I
MCAS | Chronic infection I
| Neoplasia I
Combined I Criteria for primary MCAS and
MCAS Secondary MCAS are fulfilled
. . No Allergy, No other reactive
:\cAnggthlc condition, no CM/SM and no clonal
mast cells
HaT is detected and all diagnostic
HaT MCAS I MCAS criteria are fulfilled

*MCAS = Mast Cell Activation Syndrome
**SM = Systemic Mastocytosis, CM = Cutaneous Mastocytosis,
HaT= Hereditary alpha-tryptasemia
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Mastocytosis

Mastocytosis is a rare type of mast cell disorder,
characterized by the abnormal proliferation and
accumulation of clonally derived mast cells in various
tissues and organs. It is estimated to affect
approximately 1 in 10,000 individuals (15,16). The
pathogenesis of mastocytosis is related to gain-of-
function somatic mutations in the KIT gene. These
mutations induce the activation and phosphorylation of
KIT receptors in a stem cell factor (SCF)-independent
manner. Consequently, this facilitates the accumulation,
differentiation, and sustained survival of mast cells (MC)
across various tissues and organs (17). The KIT gene on
chromosome 4 synthesizes transmembrane tyrosine
kinase receptors, which play a critical role in the
proliferation and survival of mast cells. Mutations in the
KIT gene or pathological conditions, such as SCF (Stem
Cell Factor) dysregulation, may predispose individuals to
the development of mastocytosis (Figure 1)(18,19).

Stem Cell factor

KIT receptor
on mast cell

The main sfymptoms of
mastocytosis: lfching, Flushing,

Fatigue, Digestive tract,
Osteoporosis, Anaphylaxns
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mutations; however, their progression differs. Childhood-
onset mastocytosis generally follows a course that
spontaneously regresses with age and remains confined
to the skin. In contrast, adult-onset mastocytosis can
involve other organs and tissues, with the potential to
progress to hematologic neoplasms (21).

Table 2. The World Health Organization revised the
mastocytosis classification in 2022. (adopted from
(17,20)).

Urticaria
pigmentosa/Maculopapular
cutaneous mastocytosis

Cutaneous

Mastocytosis Diffuse Cutaneous
mastocytosis
Mastocytoma of skin
Indolent SM* (ISM)
Smoldering SM (SSM)
(BMM)

Systemic Aggressive systemic

mastocytosis mastocytosis (ASM)

Systemic mastocytosis with
an associated myeloid
neoplasm (SM-AHN)

Mast Cell leukemia (MCL)

Bone marrow Mastocyt05|s|

| Mast Cell Sarcoma ||| Mast cell sarcoma (MCS)

Skin limited: Cutaneous Mastocytosis
® 00 Beyond skin: Systemic Mastocytosis

Figure 1. Pathophysiology of mastocytosis. The KIT
gene is normally present in mast cells and enables the
production of the c-KIT receptor. This receptor binds to
stem cell factor (SCF) and transmits cell proliferation and
differentiation signals. However, a mutation in the KIT
gene leads to spontaneous activation of c-KIT receptors
without ligand binding. This leads mast cells to grow and
mature uncontrollably and to avoid apoptosis.
Consequently, mast cells accumulate first in the bone
marrow and other organs. (adopted from(19))(Created in
https://BioRender.com).

According to the 2022 classification by the
World Health Organization, mastocytosis is categorized
into three main types: systemic mastocytosis, cutaneous
mastocytosis, and mast cell sarcoma (Table 2)(17,20).
Childhood-onset (cutaneous mastocytosis) and adult-
onset (systemic mastocytosis) are linked to KIT

*SM systemic mastocytosis

Generally, cases of mastocytosis in childhood
are cutaneous mastocytosis, which are diagnosed by the
positive presence of mast cells in skin biopsies.
Cutaneous mastocytosis is divided into three main
subgroups according to its clinical and histologic
features. The most common form is maculopapular
cutaneous mastocytosis (formerly known as urticaria
pigmentosa), which accounts for about 90% of
cutaneous  mastocytosis cases.  Maculopapular
cutaneous mastocytosis manifests as yellow-brown
maculopapular lesions, usually on the trunk and
extremities (18,22,23). In cutaneous mastocytosis, the
lesions are polymorphic, whereas in systemic
mastocytosis or in adults, more monomorphic lesions are
reported (24).

Another form of cutaneous mastocytosis is
diffuse cutaneous mastocytosis, representing about 5%
of all mast cell disorders in children. However, the
morbidity and mortality rates associated with this form
are higher than those of the other subtypes (25). Patients
with diffuse cutaneous mastocytosis typically show a
"peau  d'orange" appearance of the  skin,
hyperpigmentation, and Darier's sign—key disease
characteristics. These features are considered specific
diagnostic indicators (26). The other subgroup of
cutaneous mastocytosis is mastocytoma (20).

There is another form of mastocytosis, systemic
mastocytosis, which is typically observed in adulthood.
Systemic mastocytosis is an aggressive disorder
involving the bone marrow, gastrointestinal tract, liver,
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spleen, lymph nodes, and other organs throughout the
body, with skin infiltration occurring in rare instances
(24,27-29).

According to the World Health Organization's
2022 classification, systemic mastocytosis is classified
into subgroups. These subgroups range from mild
clinical manifestations to rare aggressive forms.
Systemic mastocytosis is classified into indolent SM
(ISM), smoldering SM (SSM), and advanced SM
(AdvSM) based on clinical parameters, organ
involvement, and histological criteria. Furthermore, the
advanced SM category is further subdivided into SM with
associated  hematologic  neoplasms  (SM-AHN),
aggressive SM (ASM), and mast cell leukemia (MCL)
(12,30). In 2022, bone marrow mastocytosis (BMM), one
of the non-aggressive subtypes of systemic
mastocytosis recognized by the World Health
Organization, typically follows a benign course (31).
Among the subtypes of systemic mastocytosis, indolent
SM is the most commonly encountered form and
generally exhibits a favorable prognosis. However, some
cases progress to the aggressive form or smoldering SM
(SSM) (30). Although rarer, smoldering SM (SSM)
presents a greater disease burden than indolent SM
(ISM).

Additionally, it is associated with a lower
survival rate based on observed cases (32). Advanced
forms of systemic mastocytosis are associated with a
poor prognosis, like smoldering SM (SSM), and may
result in organ damage. Furthermore, these patients may
develop complications, including severe anemia,
thrombocytopenia, hepatosplenomegaly,
lymphadenopathy, and leukocytosis (31,33). Although
mast cell leukemia constitutes only 1% of the pathologies
associated with systemic mastocytosis, it is the disease
with the highest mortality rate within this condition (33).
Skin biopsy and extra-dermal organ biopsy can be
performed to diagnose systemic mastocytosis. Biopsy
results may show an increased infiltration of mast cells.

Furthermore, if the patient has an elevated
serum tryptase level (above 20 ng/mL), this may strongly
support the diagnosis of systemic mastocytosis.
However, elevated serum tryptase levels can also be
seen in some types of cutaneous mastocytosis. In
systemic mastocytosis, more mast cell infiltration can be
observed when biopsies are taken from other organs
besides the skin. Pathologic screening for these patients'
KIT (D816V) mutation increases the likelihood of
detecting an abnormality (34-36).

Hypersensitivity to Drugs in Cutaneous
Mastocytosis

Mast cells in the human body are one of the
most functionally critical cells in the body. These cells act
as a component of the immune system, and when they
encounter foreign pathogens entering the body, they
release various chemicals to destroy them. However,
temperature changes, cold, stress, spicy foods,
massage, alcohol, pressure, and sun exposure can
cause mast cells to become activated (37,38). In
addition, certain medications (antibiotics, analgesic
opioids, anesthetics, muscle relaxants, and NSAIDs) can
cause mast cell activation. (Table 3)(38—40).

Table 3. The factors that cause activation of mast
cells in patients with mastocytosis (adopted from
(38-40)).

Insect stings, envenomation

Hymenoptera

Jellyfish

Snake

Changes in temperature

Cold

Heat

Mechanical irritations

Massage

Frication

Pressure

Medications

Some antibiotics (Vancomycin, fluoroquinolones)

Anesthetic substances

Opioid analgesics (Codeine, Morphine)

Radiocontrast media (iodinated)

Aspirin and nonsteroidal anti-inflammatory drugs
(NSAIDs)

Muscle relaxants

Sympathomimetic Drug (Phenylephrine)

Other

Alcohol (in medications, as beverages)

Emotional stress

Exercise

Spicy foods

Infections (viral, bacterial, parasitic)

Fever

Invasive procedures (Surgery, biopsies, Endoscopy)

In children with mastocytosis, there is already
an excessive accumulation and activation of mast cells.
When these children are exposed to agents that
stimulate mast cells, the excess mast cells can cause
more severe reactions. As a result, this can lead to
serious and life-threatening conditions such as
anaphylaxis (41).

The cause of anaphylaxis in patients with
cutaneous mastocytosis is usually idiopathic; however,
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a significant proportion of anaphylactic reactions in these
patients are due to drugs and foods. Drugs are
a widespread trigger of non-clonal MCAS. Activation of
mast cells and release of granules within them can occur
either IgE-independently or through cross-linking of IgE-
specific receptors on the surface of mast cells (Figure
2)(7,41,42)
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Figure 2. Drug Hypersensitivity Pathways
Associated with Mastocytosis. Certain factors and
drugs can trigger mast cells to release mediators in
normal individuals. However, this occurs differently and
more pronouncedly in patients with mastocytosis. In
patients with mastocytosis, abnormal mast cell
accumulation and activation are already present. When
these patients are exposed to certain triggers or drugs,
they release excessive amounts of mediators through
different pathways than normal individuals. This can lead
to clinically more severe and uncontrolled reactions.
(adopted from((42))(Created in https://BioRender.com).

The following medications have been identified as
potential triggers for severe reactions in children
diagnosed with cutaneous mastocytosis:

1. Antibiotics
We have limited data on the development of tolerance
between antibiotic drugs and patients with cutaneous
mastocytosis. However, in the current scientific literature,
it is frequently emphasized that serum basal tryptase
levels should be monitored in case of severe drug
reactions. Among antibiotics, beta-lactams are the most
common group causing hyperreactivity. In addition,
several antibiotics, including fluoroquinolones and
vancomycin, have been associated with adverse
reactions (41,43).

In a study of 133 children diagnosed with cutaneous
mastocytosis, reactions to drugs were investigated.

According to the data obtained, responses were
observed in 12 patients: (6 for beta-lactams, 3 for
acetaminophen, and 2 for the measles, mumps, and
rubella (MMR) vaccine) (41,44). Additionally, in another
case, a girl receiving ceftriaxone developed anaphylaxis
and loss of consciousness, accompanied by an increase
in serum basal tryptase levels following drug
administration  (41). A patient with cutaneous
mastocytosis is at a higher risk of developing
anaphylaxis after exposure to triggers compared to
healthy children. However, when compared to patients
with systemic mastocytosis, the incidence of anaphylaxis
is lower. Further research is required to define the
frequency of allergic reactions to antibiotics in different
subtypes of mastocytosis, such as systemic and
cutaneous mastocytosis (38,45,46). The basophil
activation test (BAT) is beneficial for risk stratification of
patients before provocation tests with certain drugs and
is traditionally employed to assess penicillin allergy (44).
MRGPRX2 is a novel G-protein-coupled receptor found
on mast cells, and its expression level is increased,
especially in patients with cutaneous mastocytosis. An
increase in these receptors is observed in conditions
such as cutaneous mastocytosis and urticaria (44,46).
Some pharmacologic substances, especially drugs
carrying the chemical skeleton of tetrahydroisoquinoline
(THIQ), have been shown to interact with this receptor
and activate mast cells. These drugs include NSAIDs,
succinylcholine, opiates, quinolone group antibiotics,
neuromuscular blocking agents, and vancomycin (47).
This pathway, mediated through MRGPRX2, activates
mast cells by an IgE-independent mechanism. Use of
such drugs is therefore not recommended in patients
with mastocytosis (44).

2. Anesthetic agents

Some drugs used as sedatives and hypnotics in surgery,
such as analgesics, hypnotics, neuromuscular blocking
agents (NMBAs), and opioids, can cause mast cell
activation through different mechanisms (48). In patients
with mastocytosis, these drugs may trigger anaphylaxis
by activating mast cells through either IgE-dependent or
IgE-independent pathways (49). Several sources have
reported that anesthetic medications, NSAIDs,
antibiotics, and opioids can lead to fatal anaphylaxis (41).
Because natural opioids often cause dose-dependent
mast cell activation, they are not considered suitable for
use in children with mastocytosis. This group includes
buprenorphine, codeine, meperidine, and morphine.

In contrast, another class of opioids induces
only minimal mast cell activation and does not lead to
significant increases in histamine or tryptase levels. This
group includes the piperidine derivatives alfentanil,
fentanyl, sufentanil, and naloxone. Furthermore,
synthetic opioids such as oxycodone, hydromorphone,
and tramadol have demonstrated similarly low histamine
responses in vitro studies. Therefore, these agents are
considered safer for patients with mastocytosis (44).

In a retrospective study, 22 children with
mastocytosis underwent general and local anesthesia as
part of a sedation procedure. As a result, 18% of the
patients experienced gastrointestinal tract (Gl) related
discomfort, and 9% experienced only skin rash. Patients
were not given any medication for prophylaxis. Based on
these findings, general anesthesia is considered
a potentially risky procedure for patients with
mastocytosis (41,44,50). In another study, a total of 50
anesthetic procedures were performed in 48 children
with mastocytosis undergoing surgery. Among these
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procedures, only one case of perioperative anaphylaxis
was reported. However, the child who experienced
anaphylaxis was able to tolerate the same anesthetic
protocol without complications in a subsequent
procedure (50). A detailed anamnesis should be
obtained from all patients with mastocytosis before
surgical intervention, including information on previous
drug reactions and specific anesthetic agents that have
caused adverse responses. Based on this evaluation,
the choice of drugs should be individualized. Opioids and
NMBAs are the most commonly implicated drug classes
in perioperative adverse reactions. Scientific data
indicate hypersensitivity reactions are more frequently
associated with non-depolarizing NMBAs such as
atracurium, mivacurium, and rapacurium. Therefore, the
use of these agents is not recommended during the
perioperative period in patients with mastocytosis. These
drugs have been shown to activate mast cells through an
IgE-independent mechanism, specifically via the
MRGPRX2 receptors (44,51).

There is limited information in the literature

regarding the occurrence of adverse reactions to local
anesthetic agents in patients with mastocytosis.
However, it is generally recommended that amide-type
local anesthetics (e.g., lidocaine) be preferred in clinical
practice(26). On the other hand, it has been reported that
ester-type local anesthetics such as benzocaine,
chloroprocaine, procaine, and tetracaine may activate
mast cells and induce histamine release, which may
result in severe adverse reactions, including
anaphylaxis, particularly in pediatric patients with
mastocytosis. Therefore, using ester-type local
anesthetics in this patient group should be avoided
(41,44,52). Agents considered safe for use in sedation
procedures include ketamine, midazolam, and propofol.
Reports of anaphylaxis associated with these agents are
exceedingly rare, and only a few scientific publications
have documented such reactions.
Additionally, sevoflurane, an inhalational anesthetic
commonly used to maintain general anesthesia, has
been shown to inhibit mast cell activation (41). The
anesthesiologist should be informed of the patient's
mastocytosis subtype, the extent of mast cell activation
(e.g., bullous skin lesions or pruritic inflammatory
dermatoses), and baseline serum tryptase levels before
the procedure. As with adult patients, pediatric patients
presenting with widespread skin involvement and active
bullous dermatologic manifestations require cautious
anesthetic management (41). Individuals with a history
of perioperative anaphylaxis constitute a high-risk group.
To optimize perioperative safety, a comprehensive
history of prior surgical procedures and any adverse
reactions to anesthesia should be obtained in all patients
with mastocytosis (41,53).

3. Non-steroidal anti-inflammatory drugs
(NSAIDs)

In patients with mastocytosis, the increased number of
mast cells and their tendency to release an excessive
amount of mediators upon stimulation render certain
drug groups potentially hazardous. Among these,
NSAIDs are known to trigger anaphylaxis and systemic
reactions in both adults and children. However, the
impact of NSAIDs appears to be less pronounced in
pediatric patients compared to adults, and the
associated risk is reported to be lower in children with
mastocytosis (41,54). To evaluate the side effects and
hypersensitivity reactions associated with NSAIDs, a
study was conducted involving 111 pediatric patients
diagnosed with mastocytosis. Various NSAID-class

drugs were administered to these patients, and potential
adverse reactions were monitored. At the study's
conclusion, hypersensitivity reactions were observed in
only four patients. Among these, two patients developed
both angioedema and urticaria, one patient developed
only urticaria, and one developed angioedema alone.
The drugs implicated in these reactions included
diclofenac, ibuprofen, dipyrone, and a multivitamin
preparation (55). In a study conducted in Spain, 681
patients diagnosed with systemic and cutaneous
mastocytosis were evaluated. The findings indicated that
91% of pediatric patients tolerated NSAIDs, compared to
87% of adult patients (56).

Another study conducted in the Asia-Pacific

region reported that both pediatric and adult patients with
mastocytosis may develop drug-induced hyperreactivity
associated with the use of NSAIDs. The same study
further demonstrated that the development of NSAID-
induced respiratory disorders, dermatological reactions,
urticaria, and angioedema occurred more frequently
following NSAID use than the development of classical
drug allergies (57).
Studies have demonstrated that the use of NSAIDs, such
as aspirin, in patients with mastocytosis is associated
with an increased risk of urticaria and angioedema
(48,54). In pediatric patients with NSAID intolerance,
paracetamol (acetaminophen) is recommended as an
alternative (44,56). In conclusion, patients with
mastocytosis are more susceptible to hypersensitivity
reactions induced by NSAIDs. Therefore, it is
recommended that children with mastocytosis avoid
NSAIDs. Instead, alternative treatment options
associated with fewer side effects or that do not trigger
drug allergies should be considered (58).

Despite existing research on NSAIDs, there remains
insufficient information regarding the allergic reactions
and side effects of this drug group in patients with
mastocytosis. Consequently, additional studies are
necessary better to elucidate the effects of NSAIDs on
individuals with mastocytosis.

4. Radiocontrast media

Overall, it remains controversial whether patients with
mastocytosis have an increased risk of anaphylaxis to
radiocontrast agents compared to the general population
(48,59). Two main pathways by which radiocontrast
agents activate mast cells have been identified. The first
of these is the IgE-dependent pathway. This mechanism
may activate mast cells through specific IgE antibodies
directed against the radiocontrast agent. However, there
are limited data in the literature, and the frequency of
anaphylaxis or hypersensitivity reactions associated with
this pathway has been reported to be low (57). The
second pathway is independent of IgE. In this
mechanism, radiocontrast agents can directly activate
mast cells. Although anaphylactic reactions associated
with this pathway are rare, it has been reported that
anaphylaxis may develop with a frequency of less than
1% in the general population (40,41,60).

Non-ionic and hyperosmolar radiocontrast
media are associated with a higher incidence of drug-
induced hypersensitivity reactions (57). Studies show
hypersensitivity reactions to gadolinium-based contrast
agents (GBCA) have been elevated (61).

Although radiocontrast media (RCM) are not
among the most common triggers of anaphylaxis in
patients with mastocytosis, epidemiological data on this
topic are limited (44,48). In patients with mastocytosis,
antihistamines and corticosteroids are recommended to
manage potential adverse reactions following RCM
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administration and stabilize the patient's condition
(40,48).

In patients who experience this type of reaction,
skin prick testing (SPT) is recommended to reduce the
risk of hypersensitivity reactions and adverse events
during subsequent exposures (48,57). However, one
disadvantage of this test is the high rate of false positives
in these patients. Therefore, SPT is insufficient for
detecting hypersensitivity reactions and anaphylaxis that
may develop in response to radiocontrast agents and
other drugs (26,62).

Hypersensitivity to Vaccinations in Cutaneous
Mastocytosis

Vaccination is essential for immunizing
individuals within a population and reducing the spread
of infectious diseases. In addition to providing individual
protection, vaccination significantly reduces the
incidence of morbidity and mortality at the community
level. This, in turn, contributes to the overall quality of life
(48). Although rare, some individuals may experience
mild side effects following vaccination, such as redness,
swelling, or local reactions at the injection site. In some
instances, a temporary elevation in body temperature is
also seen. These adverse effects are generally mild, self-
limiting, and negligible compared to the substantial
protective benefits of vaccination (63,64).

IgE-dependent adverse reactions to vaccines
are rare but may occur. These reactions are typically
triggered by additives or residual components remaining
from the manufacturing process. Identified allergens
include dextran, gelatin, yeast, latex, neomycin,
thimerosal, casein, and polymyxin B (48,65). Both
anaphylactic and non-anaphylactic reactions following
vaccination should be thoroughly evaluated. If IgE-
mediated sensitization to a vaccine is suspected,
measuring specific serum IgE levels is recommended to
assess the potential risk for future vaccinations
(48,64,66).

In individuals with mastocytosis, particularly
pediatric patients, vaccines may act as potential triggers
for hypersensitivity reactions (65). Although the overall
risk of vaccine-related adverse reactions in children with
mastocytosis is considered low, an increased incidence
of hypersensitivity to exogenous agents, including
medications, has been reported in this population.
Nevertheless, clinical guidelines in the United States and
Europe recommend administering all vaccines in
national immunization schedules for patients with
cutaneous mastocytosis (48,67). Following vaccination,
individuals with mastocytosis may experience symptoms
such as angioedema, bullous lesions, pruritus, urticaria,
and gastrointestinal manifestations. These reactions are
primarily attributed to mast cell activation induced by
active ingredients or excipients in the vaccine, leading to
an exacerbation of symptoms (68). In a retrospective
study, four patients developed vaccine-related adverse
reactions after the first dose of the hexavalent vaccine
was administered to a group of 72 cutaneous
mastocytosis patients. One of these patients was
diagnosed with maculopapular cutaneous mastocytosis,
one with mastocytoma, and the remaining two with
diffuse cutaneous mastocytosis (69). The most common
vaccine-related adverse reaction was generalized
urticaria, which usually developed within 2 to 4 hours
following vaccination (48).

Adverse reactions to hexavalent vaccines,
which include pertussis, diphtheria, tetanus, poliovirus,

Haemophilus influenzae type B, and hepatitis B, have
been seen in children with mastocytosis. Nevertheless,
existing literature suggests that these reactions are
typically mild and that subsequent vaccine doses are
generally well tolerated (70). In contrast, there is limited
data regarding adverse responses to trivalent vaccines
such as measles-mumps-rubella (MMR),
meningococcal, or varicella (64). From a general
perspective, children diagnosed with mastocytosis may
have a slightly higher likelihood of experiencing adverse
vaccine reactions compared to their healthy peers.
However, these reactions are typically mild and resolve
spontaneously within a brief period. Moreover, it has
been observed that such adverse reactions do not recur
following rapel dose administrations (70,71).

The observation that adverse reactions
occurred exclusively after hexavalent vaccine
administration suggests that monovalent vaccines may
represent a safer alternative, particularly in patients with
diffuse cutaneous mastocytosis (71). In pediatric patients
with mastocytosis, there is a slight increase in the rate of
anaphylaxis after vaccination (70). Because of this, it is
recommended that these patients carry an epinephrine
autoinjector during and after vaccination. According to
data in the literature, these children should be monitored
under the supervision of healthcare personnel for at least
30 minutes to 1 hour after vaccination (72). In addition, it
is essential to provide detailed training to the parents of
the patients on how to use the epinephrine autoinjector
(71).

Hymenoptera venoms

The order Hymenoptera includes many insect
families such as Apidae (bees), Vespidae (wasps), and
Formicidae (ants). However, some of the substances in
the venoms injected into the bodies of humans by the
stings of species belonging to the Apidae and Vespidae
families can cause anaphylaxis and serious health
problems (73,74). These reactions develop in the body
based on IgE (75). Some risk factors for anaphylaxis due
to Hymenoptera venom include gender, age, systemic
mastocytosis, and elevated basal serum tryptase levels.
The relationship between systemic mastocytosis and
Hymenoptera venom has been known to scientists for
many years. In patients with systemic mastocytosis, this
may lead to reactions ranging from mild anaphylaxis to
severe and even fatal outcomes. Hymenoptera venom-
associated anaphylaxis deaths are among the leading
causes of anaphylaxis-related fatalities worldwide (75).
In such cases, or when there is a risk of anaphylaxis in
patients with mastocytosis, whether drug-induced or due
to other causes, preventive treatment with omalizumab,
corticosteroids, and antihistamines should be considered
(76,77).

According to the literature, venom
immunotherapy (VIT) is the most effective treatment after
Hymenoptera venom-induced anaphylaxis in patients
with systemic mastocytosis (75). | want to point out that
there is an inverse relationship between Hymenoptera
venom and age, because the rate of anaphylaxis in any
local or systemic reaction due to Hymenoptera venom is
low in children, and this risk increases in parallel with age
(74,78).
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Management of Hypersensitivity Reactions to
Medications, Vaccinations, and Venoms

The first step in managing cutaneous
mastocytosis is to keep children with mastocytosis away
from all triggering factors as much as possible.
Therefore, patients and their families should be
thoroughly informed about the need to be cautious about
provoking factors such as stress, temperature changes,
sleep deprivation, humidity, and spicy foods. In addition,
it is also essential to educate families about medications
that can worsen the disease (79,80). Furthermore, when
children need to be vaccinated or undergo surgical
intervention, the patient's mastocytosis status must be
reported to the relevant physician (80). This is important
because children with mastocytosis have a higher
incidence of anaphylaxis than healthy children (81).
Therefore, using an epinephrine auto-injector should be
thoroughly taught to the patient and their family, and the
auto-injector should always be kept with the patient (71).
When symptoms such as urticaria pigmentosa develop
in a child with cutaneous mastocytosis, H1
antihistamines may be wused. However, H2
antihistamines such as simetidine and famotidine may be
preferred to alleviate or eliminate gastrointestinal
symptoms. Proton pump inhibitors may also be added to
the treatment for a more effective result (79,80).

In children with mastocytosis, moderate or low-
potency glucocorticoids may reduce the skin's recurrent
itching and cosmetic issues (79). On the other hand, in
cases requiring surgical intervention, it is essential to
have adrenaline and isoflurane available during the
perioperative period. Additionally, medications such as
acetaminophen (paracetamol) should be available to
address any unexpected complications arising during the
postoperative period (79,80). The follow-up of children
with cutaneous mastocytosis should be conducted by
calculating the SCORMA Index (24,80).

Discussion of the previous literature

Mastocytosis is a disease characterized by the
accumulation and proliferation of abnormal mast cells.
One of its subtypes, cutaneous mastocytosis, occurs
exclusively in the skin during childhood (24). This
condition generally has a favorable prognosis, with
spontaneous regression observed in approximately 90%
of cases as age progresses (80). Nevertheless, in these
patients, certain factors such as chemical agents,
temperature changes, stress, trauma, medications, and
vaccinations may increase the risk of adverse reactions
and anaphylaxis (38).

Although the risk of anaphylaxis is higher in
children with mastocytosis compared to the general
population, in childhood mastocytosis, anaphylaxis is
more frequently idiopathic in origin; however, the
literature tends to emphasize medications as the
principal cause. It should also be noted that physical or
mechanical factors are at least as important as drugs in
triggering mast cell degranulation. In children with
mastocytosis, various drugs—including antibiotics,
NSAIDs, RCM, and opioids—have been reported as
potential triggers of anaphylaxis. However, no systematic
evaluation has been conducted specifically in pediatric
populations, and only a limited number of studies have
been published. Therefore, drawing definitive
conclusions remains challenging. Current evidence
suggests that among medications, NSAIDs stand out as
the primary pharmacological triggers of anaphylaxis (41).

This review has compiled and synthesized the
literature on cutaneous mastocytosis published in the
last decade. We aimed to provide researchers with
easier access to up-to-date information while highlighting
the existing knowledge gap in this area. For this reason,
further studies are needed to elucidate better the
mechanisms by which drugs contribute to mast cell
activation in patients with cutaneous mastocytosis. With
future evidence, it will be possible to more clearly
determine which medications can be safely used in these
patients and which should be strictly avoided. To achieve
this, multicenter and comprehensive studies are
required. Moreover, providing accurate information and
education to patients and their families is essential,
considering new literature.

Conclusion

Cutaneous mastocytosis generally has a better
prognosis than systemic mastocytosis and often
resolves spontaneously. However, some drugs and
vaccine ingredients can cause increased adverse
reactions and even severe conditions such as
anaphylaxis in children with mastocytosis. Therefore, it is
essential to take a detailed anamnesis in children with
mastocytosis and to inquire about previously used drugs,
vaccine responses, and family history. To manage
possible complications effectively, it is recommended
that a pediatrician and allergy-immunology or
hematology specialists closely monitor these patients. In
addition, only drugs and vaccines with proven safety and
a minimal risk of side effects should be administered to
these children. The limited data on this topic in the
literature highlights the need for further scientific
research.

References

1. Blank U, Pucillo C. Editorial: Advances in mast cell
physiology and mast cell-driven diseases. Front
Immunol. 2023;14:01-2.

2. Prussin C, Metcalfe DD. 4. IgE, mast cells,
basophils, and eosinophils. Journal of Allergy and
Clinical Immunology. 2003 Feb 1;111(2):S488-90.

3. Molderings GJ, Afrin LB. A survey of the currently
known mast cell mediators with potential relevance
for therapy of mast cell-induced symptoms. Naunyn
Schmiedebergs Arch Pharmacol. 2023
Nov;396(11):2881-2.

4. Ribatti D, d’Amati A. Hematopoiesis and Mast Cell
Development. Int J Mol Sci. 2023 Jun 26;24(13):1-
11.

5. Jogie-Brahim S, Min HK, Fukuoka Y, Xia HZ,
Schwartz LB. Expression of a-tryptase and -
tryptase by human basophils. Journal of Allergy and
Clinical Immunology. 2004 Jun;113(6):1086-7.

6. Gulen T, Akin C. Anaphylaxis and Mast Cell
Disorders. Immunology and Allergy Clinics of North
America. 2022 Feb;42(1):45-63.

7. Leru PM. Evaluation and Classification of Mast Cell
Disorders: A Difficult to Manage Pathology in Clinical
Practice. Cureus. 14(2):1-7.

8. Gilen T, Akin C, Bonadonna P, Siebenhaar F,
Broesby-Olsen S, Brockow K, et al. Selecting the
Right Criteria and Proper Classification to Diagnose
Mast Cell Activation Syndromes: A Critical Review.



100

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

The Journal of Allergy and Clinical Immunology: In
Practice. 2021 Nov 1;9(11):3918-28.

Jackson CW, Pratt CM, Rupprecht CP, Pattanaik D,
Krishnaswamy G. Mastocytosis and Mast Cell
Activation Disorders: Clearing the Air. Int J Mol Sci.
2021 Oct 19;22(20):01-24.

Ozdemir O, Kasimoglu G, Bak A, Siitliioglu H,
Savasan S. Mast cell activation syndrome: An up-to-
date review of literature. World J Clin Pediatr. 2024
Jun 9;13(2):1-6.

Akin C, Valent P, Metcalfe DD. Mast cell activation
syndrome: Proposed diagnostic criteria. Journal of
Allergy and Clinical Immunology. 2010 Dec
1;126(6):1099-102.

Li JY, Ryder CB, Zhang H, Cockey SG, Hyjek E,
Moscinski LC, et al. Review and Updates on
Systemic Mastocytosis and Related Entities.
Cancers (Basel). 2023 Nov 28;15(23):01-22.

Lee HJ. Recent advances in diagnosis and therapy
in systemic mastocytosis. Blood Res. 2023 Apr
30;58(Suppl 1):S96-7.

Akin C. Mast cell activation syndromes. Journal of
Allergy and Clinical Immunology. 2017 Aug
1;140(2):349-51.

Brockow K. Epidemiology, Prognosis, and Risk
Factors in Mastocytosis. Immunology and Allergy
Clinics of North America. 2014 May 1;34(2):283.

Heiblig M, Gourguechon C, Guilpain P, Bulai-
Livideanu C, Barete S, Chantran Y, et al
Comparison of prognostic scores according to WHO
classification in 170 patients with advanced
mastocytosis and  C-finding treated  with
midostaurin. American Journal of Hematology.
2024;99(11):2127-30.

Rydz A, Lange M, tugowska-Umer H, Sikorska M,
Nowicki RJ, Morales-Cabeza C, Alvarez-Twose |, et
al. Diffuse Cutaneous Mastocytosis: A Current
Understanding of a Rare Disease. International
journal of molecular sciences. 2024 Jan
23;25(3):01-4.

Elsaiey A, Mahmoud HS, Jensen CT, Klimkowski S,
Taher A, Chaudhry H, et al. Mastocytosis—A Review
of Disease Spectrum with Imaging Correlation.
Cancers. 2021 Oct 12;13(20):1-4.

van der Weide HY, van Westerloo DJ, van den
Bergh WM. Critical care management of systemic
mastocytosis: when every wasp is a killer bee. Crit
Care. 2015 Jun 3;19(1):238.

Pardanani A. Systemic mastocytosis in adults: 2023
update on diagnosis, risk stratification and
management. American journal of hematology. 2023
Jul;98(7):1097-116.

Pardanani A. Systemic mastocytosis in adults: 2019
update on diagnosis, risk stratification and
management. American Journal of Hematology.
2019;94(3):363-77.

Nemat K, Abraham S. Cutaneous mastocytosis in
childhood. Allergol Select. 2022;6:1-3.

Sagiies-Sesé E, Garcia-Casares N, Alvarez-Twose
I. Cognitive, neuropsychiatric and neurological

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

alterations in mastocytosis: A systematic review.
Clin Transl Allergy. 2023 Dec;13(12):01-3.

Ozdemir O, Savasan S. Cutaneous Mastocytosis in
Childhood: An Update from the Literature. J Clin
Pract Res. 2023;311-20.

Otani IM, Carroll RW, Yager P, Kroshinsky D,
Murphy S, Hornick JL, et al. Diffuse cutaneous
mastocytosis with novel somatic KIT mutation K509I
and association with tuberous sclerosis. Clin Case
Rep. 2018 Sep;6(9):1834—40.

Ozdemir O, Dursunoglu T. Drug Allergy Testing in a
Pediatric  Patient with  Diffuse  Cutaneous
Mastocytosis. Med J West Black Sea. 2024 Dec
30;8(3):363-7.

Tzankov A, Duncavage E, Craig FE, Kelemen K,
King RL, Orazi A, et al. Mastocytosis: Lessons
Learned From the 2019  Society for
Hematopathology/European Association for
Haematopathology Workshop. American Journal of
Clinical Pathology. 2021 Feb 1;155(2):239-40.

Reiter A, George Tl, Gotlib J. New developments in
diagnosis, prognostication, and treatment of
advanced systemic mastocytosis. Blood. 2020 Apr
16;135(16):1365-6.

Li Z. New Insights into the Pathogenesis of Systemic
Mastocytosis. International journal of molecular
sciences. 2021 May 5;22(9):1-12.

Hussein NR.A New Milestone and a Hope for
Researchers in Third World Countries. Mediterr J
Hematol Infect Dis. 2022 May 1;14(1):1-16.

El Hussein S, Chifotides HT, Khoury JD, Verstovsek
S, Thakral B. Systemic Mastocytosis and Other
Entities Involving Mast Cells: A Practical Review and
Update. Cancers (Basel). 2022 Jul 17;14(14):1-16.

Jendoubi F, Severino-Freire M, Negretto M, Arbus
C, Paul C, Bulai Livideanu C. Neuropsychiatric,
cognitive and sexual impairment in mastocytosis
patients. Orphanet J Rare Dis. 2021 Mar 5;16:1-2.

Tremblay D, Wagner NE, Mascarenhas J.
Management of Advanced Systemic Mastocytosis:
Clinical Challenges. J Blood Med. 2024 Sep
11;15:421-33.

Valent P, Akin C, Bonadonna P, Hartmann K,
Brockow K, Niedoszytko M, et al. Proposed
Diagnostic Algorithm for Patients with Suspected
Mast Cell Activation Syndrome. The Journal of
Allergy and Clinical Immunology: In Practice. 2019
Apr;7(4):1125-1133.

Gulen T. Using the Right Criteria for MCAS. Curr
Allergy Asthma Rep. 2024;24(2):39-51.

Cavazos A, Subrt P, Tschen JA. Delayed diagnosis
of adult-onset mastocytosis. Proc (Bayl Univ Med
Cent). 2022 Jun 7;35(5):717-718.

Durmaz AM, Ozdemir O. Clinical spectrum of
patients diagnosed with childhood mastocytosis: a
retrospective single center experience. Eur Ann
Allergy Clin Immunol. 2025 May;57(03):120.

Brockow K, Plata-Nazar K, Lange M, Nedoszytko B,
Niedoszytko M, Valent P. Mediator-Related



101

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Symptoms and Anaphylaxis in Children with
Mastocytosis. Int J Mol Sci. 2021 Mar 7;22(5):2684.

Niedoszytko M, Valent P, Nedoszytko B.
Mastocytosis, MCAS, and Related Disorders—
Diagnosis, Classification, and Therapy. Int J Mol Sci.
2021 May 10;22(9):5024.

Bonadonna P, Pagani M, Aberer W, Bildo MB,

Brockow K, Oude Elberink H, et al. Drug
hypersensitivity in clonal mast cell disorders:
ENDA/EAACI position paper. Allergy.

2015;70(7):755-63

Mori F, Crisafulli G, Bianchi A, Bottau P, Caimmi S,
Franceschini F, et al. Drugs and Vaccines
Hypersensitivity in Children with Mastocytosis. J
Clin Med. 2022 Jun 1;11(11):3153.

Wu PC, Lin WC, Wang CW, Chung WH, Chen CB.
Cutaneous adverse reactions associated with
COVID-19 vaccines: Current evidence and potential
immune mechanisms. Clinical Immunology. 2024
Jun 1;263:06.

Valent P, Bonadonna P, Hartmann K, Broesby-Olsen
S, Brockow K, Butterfield JH, et al. Why the 20% +
2 Tryptase Formula Is a Diagnostic Gold Standard
for Severe Systemic Mast Cell Activation and Mast
Cell Activation Syndrome. Int Arch Allergy Immunol.
2019 Jan 1;180(1):44-51.

Giannetti MP, Nicoloro-SantaBarbara J, Godwin G,
Middlesworth J, Espeland A, Douvas JL, et al.
Challenges in Drug and Hymenoptera Venom
Hypersensitivity Diagnosis and Management in
Mastocytosis. Diagnostics (Basel). 2024 Jan
5;14(2):123.

Turner PJ, Jerschow E, Umasunthar T, Lin R,
Campbell DE, Boyle RJ. Fatal Anaphylaxis: Mortality
Rate and Risk Factors. The Journal of Allergy and
Clinical Immunology: In Practice. 2017 Sep
1;5(5):1169-78.

Jarkvist J, Gillen T. Diagnostic Evaluation of
Hypersensitivity Reactions to Antibiotics in a Large
Cohort of Mastocytosis Patients. Diagnostics
(Basel). 2023 Jun 30;13(13):2241.

McNeil BD, Pundir P, Meeker S, Han L, Undem BJ,
Kulka M, et al. Identification of a mast cell specific
receptor crucial for pseudo-allergic drug reactions.
Nature. 2015 Mar 12;519(7542):237-41.

Carter MC, Metcalfe DD, Matito A, Escribano L,
Butterfield JH, Schwartz LB, et al. Adverse reactions
to drugs and biologics in patients with clonal mast
cell disorders: A Work Group Report of the Mast
Cells Disorder Committee, American Academy of
Allergy, Asthma & Immunology. Journal of Allergy
and Clinical Immunology. 2019 Mar 1;143(3):880—
93.

Klein NJ, Misseldine S. Anesthetic considerations in
pediatric mastocytosis: a review. J Anesth. 2013
Aug;27(4):588-98.

Carter MC, Uzzaman A, Scott LM, Metcalfe DD,
Quezado Z. Pediatric Mastocytosis: Routine
Anesthetic Management for a Complex Disease.
Anesth Analg. 2008 Aug;107(2):422—7.

Bocca-Tjeertes IFA, van de Ven AAJM, Koppelman
GH, Sprikkelman AB, Oude Elberink HING. Medical

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

algorithm: Peri-operative
mastocytosis patients.
Oct;76(10):3233-5.

Bonadonna P, Zanotti R, Varani AB, Pagani M. Mast
Cell Diseases and Drug Hypersensitivity Reactions.
Current Treatment Options in Allergy. 2017 Jun
1,4(2):258-67.

Pitick MM, Volcheck GW. Perioperative
Anaphylaxis. Immunology and Allergy Clinics of
North America. 2022 Feb;42(1):145-59.

management of
Allergy. 2021

Bonadonna P, Olivieri F, Jarkvist J, Nalin F, Zanotti
R, Maclachlan L, et al. Non-steroidal anti-
inflammatory drug-induced anaphylaxis infrequent
in 388 patients with mastocytosis: A two-center
retrospective cohort study. Front Allergy. 2022 Dec
5;3:1071807.

Alvarez-Twose |, Vafio-Galvan S, Sanchez-Mufioz
L, Morgado JM, Matito A, Torrelo A, et al. Increased
serum baseline tryptase levels and extensive skin
involvement are predictors for the severity of mast
cell activation episodes in children with
mastocytosis. Allergy. 2012 Jun;67(6):813-21.

Rama TA, Morgado JM, Henriques A, Escribano L,
Alvarez-Twose |, Sanchez-Munoz L, et al.
Mastocytosis presenting with mast cell-mediator
release-associated symptoms elicited by cyclo
oxygenase inhibitors: prevalence, clinical, and
laboratory features. Clin Transl Allergy. 2022 Mar
16;12(3):e12132.

Thong BYH, Lucas M, Kang HR, Chang YS, Li PH,
Tang MM, et al. Drug hypersensitivity reactions in
Asia: regional issues and challenges. Asia Pac
Allergy. 2020 Jan 30;10(1):e8.

Seitz CS, Brockow K, Hain J, Trautmann A. Non-
steroidal anti-inflammatory drug hypersensitivity:
association with elevated basal serum tryptase?
Allergy Asthma Clin Immunol. 2014 Apr 24;10(1):19.

Sanchez-Borges M, Aberer W, Brockow K, Celik
GE, Cernadas J, Greenberger PA, et al.
Controversies in Drug Allergy: Radiographic
Contrast Media. The Journal of Allergy and Clinical
Immunology: In Practice. 2019 Jan 1;7(1):61-5.

Cochran ST, Bomyea K, Sayre JW. Trends in
adverse events after IV administration of contrast
media. AJR Am J Roentgenol. 2001
Jun;176(6):1385-8.

Behzadi AH, Zhao Y, Farooq Z, Prince MR.
Immediate Allergic Reactions to Gadolinium-based
Contrast Agents: A Systematic Review and Meta-
Analysis. Radiology. 2018 Feb;286(2):471-482.

Castells M, Metcalfe DD, Escribano L. Guidelines for
the Diagnosis and Treatment of Cutaneous
Mastocytosis in Children. Am J Clin Dermatol. 2011
Aug 1;12(4):259-70.

Kelso JM, Greenhawt MJ, Li JT, Nicklas RA,
Bernstein DI, Blessing-Moore J, et al. Adverse
reactions to vaccines practice parameter 2012
update. Journal of Allergy and Clinical Immunology.
2012 Jul;130(1):25-43.

Nilsson L, Brockow K, Alm J, Cardona V, Caubet JC,
Gomes E, et al. Vaccination and allergy: EAACI



102

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

position paper, practical aspects. Pediatr Allergy
Immunol. 2017 Nov;28(7):628-40.

Sarcina D, Giovannini M, Oranges T, Barni S,
Pedaci FA, Liccioli G, et al. Case Report and Review
of the Literature: Bullous Skin Eruption After the
Booster-Dose of Influenza Vaccine in a Pediatric
Patient With Polymorphic Maculopapular
Cutaneous Mastocytosis. Front Immunol. 2021 Jul
15;12:688364.

Wood RA, Setse R, Halsey N. Irritant skin test
reactions to common vaccines. Journal of Allergy
and Clinical Immunology. 2007 Aug 1;120(2):478—
81.

Alvarez-Twose |, Vaié-Galvan S, Sanchez-Mufioz
L, Morgado JM, Matito A, Torrelo A, et al. Increased
serum baseline tryptase levels and extensive skin
involvement are predictors for the severity of mast
cell activation episodes in children with
mastocytosis. Allergy. 2012 Jun;67(6):813-21.

Bankova LG, Walter JE, lyengar SR, Lorenzo ME,
Hornick JL, Castells MC. Generalized Bullous
Eruption after Routine Vaccination in a Child with
Diffuse Cutaneous Mastocytosis. The Journal of
Allergy and Clinical Immunology: In Practice. 2013
Jan 1;1(1):94-6.

Parente R, Pucino V, Magliacane D, Petraroli A,
Loffredo S, Marone G, et al. Evaluation of
vaccination safety in children with mastocytosis.
Pediatric Allergy and Immunology. 2017;28(1):93-5

Giannetti MP, Olivieri F, Godwin G, Weller E,
Nicoloro-SantaBarbara J, Bonadonna P, et al.
Outcomes of COVID-19 vaccination in 323 patients
with clonal and non-clonal mast cell activation
disorders. Allergy. 2022 Aug 23;10.1111/all.15476.

Zanoni G, Zanotti R, Schena D, Sabbadini C, Opri
R, Bonadonna P. Vaccination management in
children and adults with mastocytosis. Clinical &
Experimental Allergy. 2017;47(4):593-6.

Bonadonna P, Brockow K, Niedoszytko M, Elberink
HO, Akin C, Nedoszytko B, et al. COVID-19
Vaccination in Mastocytosis: Recommendations of
the European Competence Network on
Mastocytosis (ECNM) and American Initiative in
Mast Cell Diseases (AIM). J Allergy Clin Immunol
Pract. 2021 Jun;9(6):2139—44.

Kadar M, Rijavec M, Selb J, Koro$ec P. Clonal mast
cell disorders and hereditary a-tryptasemia as risk
factors for anaphylaxis. Clinical & Experimental
Allergy. 2023;53(4):392—-404.

Sahiner UM, Durham SR. Hymenoptera Venom
Allergy: How Does Venom Immunotherapy Prevent
Anaphylaxis From Bee and Wasp Stings? Front
Immunol. 2019 Aug 21;10:1959.

Ruéff F, Bauer A, Becker S, Brehler R, Brockow K,
Chaker AM, et al. Diagnosis and treatment of
Hymenoptera venom allergy. Allergol Select. 2023
Oct 2;7:154-90.

Sturm GJ, Varga EM, Roberts G, Mosbech H, Bild
MB, Akdis CA, et al. EAACI guidelines on allergen
immunotherapy: Hymenoptera venom allergy.
Allergy. 2018;73(4):744—64.

77.

78.

79.

80.

81.

Ricciardi L. Omalizumab: A useful tool for inducing
tolerance to bee venom immunotherapy. Int J
Immunopathol Pharmacol. 2016 Dec;29(4):726-
728.

Stritzke Al, Eng PA. Age-dependent sting recurrence
and outcome in immunotherapy-treated children
with anaphylaxis to Hymenoptera venom. Clinical &
Experimental Allergy. 2013;43(8):950-5.

Ozdemir 0. Management of Cutaneous
Mastocytosis during Childhood: Update from the
Literature. Hitit Medical Journal. 2024 Feb
26;6(1):85-91.

Sandru F, Petca RC, Costescu M, Dumitrascu MC,
Popa A, Petca A, et al. Cutaneous Mastocytosis in
Childhood—Update from the Literature. J Clin Med.
2021 Apr 2;10(7):1474.

Lange M, Hartmann K, Carter MC, Siebenhaar F,
Alvarez-Twose |, Torrado |, et al. Molecular
Background, Clinical Features and Management of
Pediatric Mastocytosis: Status 2021. Int J Mol Sci.
2021 Mar 4;22(5):2586.



103

ARTYKUL POGLADOWY

Food-induced skin rashes beyond allergy: diagnostic
challenges in histamine intolerance and mastocytosis

NIEALERGICZNE WYSYPKI SKORNE PO SPOZYCIU POKARMOW: WYZWANIA
DIAGNOSTYCZNE W NIETOLERANCJI HISTAMINY | MASTOCYTOZIE

URSULA EVA ZIBORT", VIOLETA KVEDARIENE 23

"Vilnius University Faculty of Medicine, Vilnius, Lithuania

2Vilnius University Faculty of Medicine Clinic of Chest Diseases, Immunology and Allergology, Vilnius, Lithuania
3 Vilnius university, Department of Pathology and Forensic Medicine, Vilnius, Lithuania

* Autor korespondencyjny

Streszczenie

Obecnie czestos¢ wystgpowania zgtaszanych przez pacjentéw
alergii pokarmowych rosnie. Objawy skérne zwigzane z
przyjmowaniem pokarméw, takie jak swigd i wysypka, sg czesto
interpretowane jako przejaw alergii pokarmowej. Jednak inne
schorzenia, takie jak nietolerancja histaminy, nietolerancja
laktozy, atopowe zapalenie skoéry, przewlekta pokrzywka czy
mastocytoza, réwniez mogg by¢ przyczyng wymienionych wyzej
objawéw klinicznych. W niniejszej publikacji przedstawiono
wyjatkowy przypadek kliniczny, w ktorym wspdtwystepowanie
nietolerancji histaminy i mastocytozy skornej skutkowato
wystgpieniem objawow skérnych wywotanych przez pokarmy.

Stowa kluczowe: alergia, alergia pokarmowa, jagoda,
doustna préba prowokacji

Summary

Currently, the prevalence of self-reported food allergies is
increasing. Food-related skin symptoms such as pruritus and rash
are often attributed to food allergy. However, other conditions
such as histamine intolerance, lactose intolerance, atopic
dermatitis, chronic urticaria, or mastocytosis may also present
with similar symptoms. This report presents a rare clinical case
involving the coexistence of histamine intolerance and cutaneous
mastocytosis, which  resulted in food-triggered skin
manifestations.

Key words: allergy, food allergy, blueberry, oral food
challenge
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Introduction

The most common question that patients ask clinicians
is: “What did | eat that provoked the symptoms?“ or
“Which products should I avoid in the future?“. Currently,
up to 20% of adults have reported experiencing adverse
reactions to food. However, the prevalence of food
allergy is estimated only up to 10% [1]. Skin symptoms
are the most common manifestation of food allergies [2].
They include urticaria, pruritis, flushing and angioedema.
Those signs usually resolve within minutes and up to two
hours after their onset Ocular involvement (eye redness,
lacrimation, itching), respiratory involvement (rhinorrhea,
nasal congestion, coughing, wheezing), gastrointestinal
symptoms (nausea, vomiting, abdominal pain, diarrhea),
neurological and cardiovascular involvement (severe
presentation) can rarely be seen in patients with food
allergies. When it comes to food-related symptoms, the
first thing that comes to mind is a true food allergy (IgE-
mediated). However, adverse food reactions can be
divided into immune-mediated and non-immune-
mediated (or food intolerances) [3]. Food intolerances
are non-allergic adverse reactions to food that can
manifest with similar cutaneous, gastrointestinal,
respiratory, or cardiovascular symptoms as food
allergies. It is important to mention that both food
allergies and food intolerances can range from mild
discomfort to life-threatening reactions (e.g.,
anaphylaxis) [4]. In non-immune-mediated reactions,
there is a delay in symptom onset, negative allergen-
specific IgE (sIgE) serology (unlike in true food allergy),
and the most common clinical presentations are chronic
urticaria or angioedema [5]. True food allergy is
diagnosed based on the patient's clinical history,
allergen-specific IgE (sIgE) serology, or skin prick testing
(SPT), as well as a supervised oral food challenge if the
risk of reaction is moderate [1]. When food-related
symptoms are present but allergy tests are negative, it is
important to consider non—-immune-mediated adverse
food reactions and other conditions that cause histamine
release (e.g., mastocytosis, mast cell activation
syndrome) [6]. Histamine is a biogenic amine [2-(4-
imidazolyl)-ethylamine] that binds to the specific H1, H2,
H3 and H4 receptors and activate different signaling
pathways [7]. Histamine mediates vasodilation,
inflammatory responses, gastric acid secretion,
bronchospasm, and both secretion and congestion in the
respiratory system [8]. However, histamine receptors can
be activated by histamine released from mast cells or
basophils (endogenous), as well as by ingested
histamine (exogenous). It is important to understand the
underlying pathomechanisms and to differentiate
histamine intolerance from other conditions associated
with endogenous histamine release, such as chronic
urticaria, mastocytosis, allergic and non-allergic asthma,
rhinitis, and anaphylaxis [6].

The purpose of this paper is to describe a rare case of
histamine intolerance occurring alongside with
cutaneous mastocytosis in a patient who presented with
food-induced maculopapular eruptions and urticaria.

Case description

In December 2024, a 59-year-old woman visited an
allergist due to a one-year history of recurrent
maculopapular rashes around her eyes, nose, and
forehead.The rashes persist for 2 to 4 weeks. She also
experienced flushing, itching skin and sneezing.
Symptoms of urticaria appeared within minutes after

consuming coffee, beer, and white wine. It was noted that
the patient had previously seen both an ophthalmologist
and a dermatologist, but the treatments prescribed had
been ineffective. Additionally, the patient has
Hashimoto's thyroiditis and is currently being treated with
L-thyroxine.

During the objective examination, pink maculopapular
lesions were observed around her nose and lower
eyelids, along with erythema around her nasal alae.

To determine the underlying causes, laboratory tests
were ordered, including tryptase concentration, diamine
oxidase activity (DAO), molecular component
diagnostics via the ALEX2 test, and skin patch testing to
clarify the potential for contact dermatitis. A skin biopsy
was recommended for the patient, however, she
declined as the lesions were located on her face. The
patient was advised to avoid factors that could induce
heat, to follow a low-histamine diet, and to use
emollients and a cream with SPF twice daily. For
immediate relief, dexamethasone ointment (Oftan Dexa-
Chlora) was prescribed for application around the eyes
for up to three days. For maintenance therapy, tacrolimus
ointment was recommended. Antihistamines were
suggested for the relief of itching.

During the second consultation, the patient additionally
reported facial skin redness and a burning sensation in
the throat after consuming alcoholic beverages (wine,
champagne), ginger, and spicy sauces. Based on the
given information, the patient's non-adherence to the
low-histamine diet could be considered as a self-
performed histamine challenge test at home. During
objective examination, no positive dynamics were noted.
Pink maculopapular lesions persisted around the nose
and lower eyelids, along with erythema of the nasal alae.

Table 1. Laboratory and instrumental test values.

In vitro tests Results of in Refference
vitro tests values
TSH 0,64 mIU/L 0,38-5,33
mlU/L
anti-TPO 36,68 IU/ml <9 1U/ml
Tryptase 9.32 ug/L <8.4 ug/L
DAO activity 2,6 U/ml >10 U/ml
sigE <0.3 kUA/L <0.3 kUA/L
In vivo tests Results of in Refference
vivo tests values
skin patch negative negative
tests (S-1000,
C-1000)

The patient was advised to continue the previously
prescribed treatment, with the addition of topical Fucidin
cream to treat secondary infection. Dietary
recommendations included avoiding spicy foods and
heat-inducing factors, as well as limiting physical activity.

The diagnosis of cutaneous mastocytosis was
established based on recurrent clinical manifestations
and elevated serum tryptase levels. Histamine
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intolerance was diagnosed based on the clinical
presentation i.e. the occurrence of maculopapular rash
after eating foods rich in histamine, a self-performed
histamine challenge test at home, and a deficiency of the
DAO enzyme.

The patient was advised to avoid foods and medications
known as histamine liberators, to take one Daosin (DAO
enzyme) tablet before a large meal, to use emollients
and tacrolimus ointment to reduce inflammation, and to
take antihistamines as needed.

Case and diagnostic limitations

We acknowledge that a skin biopsy was not performed.
The patient refused the procedure, as the main lesions
were located on her face. The gold standard for
diagnosing histamine intolerance is a histamine
challenge test. In our case, the patient performed the test
at home, violating the recommendations of a low-
histamine diet. Repeated home challenges with
histamine-rich foods, during which identical clinical
symptoms were observed, were considered equivalent
to a physician-supervised provocation test.

Discussion

Histamine intolerance (HIT) is a non-immune
hypersensitivity reaction that results from an imbalance
between the amount of histamine accumulated in the
body and the body's ability to break it down, typically due
to decreased activity of the diamine oxidase (DAO)
enzyme also called a ,barier enzyme® [7, 9]. DAO,
together with histamine-N-methyltransferase, plays a
crucial role in the histamine degradation [9]. The foods
with high histamine level include fish and seafood,
chocolate, fermented products (e.g. cheese, pickles),
certain vegetables and fruits (e.g., tomatoes, spinach,
citrus fruits, strawberies, kiwi) and alcoholic beverages.
Alcohol not only contains histamine but also inhibits DAO
activity, thereby increasing histamine levels in the body
[10]. According to the literature, the diagnosis of HIT
typically requires the presence of at least two symptoms
occurring within four hours after a meal, with
improvement or resolution following a low-histamine diet
[10]. One of the most studied diagnostic approaches for
HIT is measuring DAO activity in serum. However, DAO
levels can vary throughout the day or month in the same
patient [6]. In our case, the patient performed an oral
provocation test with histamine-rich food after long
dietary regime. Therefore, the diagnosis was made
based on the clinical history, DAO test results, and the
self-performed provocation test. The ALEX2 test was
performed to exclude IgE-mediated food allergy, which
showed negative results. In the literature, the skin prick
test is described as one of the diagnostic options for HIT.
However, this test does not allow for differentiation
between HIT and food allergy [11, 6]. The gold standard
for HIT treatment is considered to be a low-histamine diet
combined with DAO supplementation and short-term use
of H1 or H2 antihistamines [6]. Clinical studies have
shown that after 4 weeks of elimination diet both
gastrointestinal and cutaneous symtoms improved [9].
Reaserch shows that supplementation with DAO
enzyme cofactors such as copper, zync, vitamin C, and
vitamin B6 should be used as adjunctive therapy [12].
Our patient was advised to follow a low-histamine diet, to
suplement with DAO enzyme before large meals, to
avoid medications that decreas DAO activity (e.g.
ibuprofen, acetylsalicylic acid) and to take antihistamines
if pruritus persist.

Mastocytosis may be a contributing risk factor for
histamine accumulation, as patients with this condition
are predisposed to DAO deficiency [7]. The symptoms of
histamine intolerance are often nonspecific and vary
between individuals. According to the literature, the most
common manifestations are gastrointestinal symptoms
such as nausea, vomiting, bloating, fullness after eating,
diarrhea, constipation abdominal cramps, and
gastroesophageal reflux [10, 9]. Moreover patients with
the histamine intolerance could also experience
respiratory symptoms (nasal congestion, rhinitis,
rhinorrhea), cardiovascular symptoms (tachycardia,
hypotonia), skin symptoms (sudden flushing, itching on
the face and the body, pruritus) and neurological
symptoms (dizziness, migraine, fatigue, insomnia) [6, 7,
10]. However, our patient had skin symptoms such as
recurrent maculopapular rashes around the eyes, nose,
and forehead, skin flushing, itching, and respiratory
symtoms such as sneezing. The patient did not
experience any gastrointestinal symptoms. It is important
to mention that medications such as verapamil,
chloroquine, cimetidine, and clavulanic acid can reduce
DAO activity by up to 90%. In addition to genetic
predisposition, acquired factors may also contribute to
reduced DAO activity [11]. Our patient had no history of
using the medications mentioned above.

Mastocytosis is a disorder characterized by increased
proliferation and activation of atypical mast cells [13].
The clinical features observed in mastocytosis are due to
the increased presence of mast cells in tissues and the
amount of mediators they release [14]. During
degranulation, mast cells release numerous mediators,
including histamine, heparin, serotonin, tryptase,
chymase, chondroitin  sulfate, carboxypeptidase,
prostaglandin D2, TNF-a, and interleukin-4 [13]. From a
clinical perspective, histamine is the most significant
mediator. Mastocytosis is classified into cutaneous
mastocytosis (CM) and systemic mastocytosis (SM). The
most frequent cutaneous manifestation of mastocytosis
is urticaria pigmentosa or maculopapular CM, which is
typically associated with warmth, flushing and pruritus of
the skin. However, in CM other cutaneous forms such
as mastocytoma, diffuse cutaneous mastocytosis may
also appear. Symptoms can be triggered by spicy foods,
hot beverages, changes in climatic temperature, alcohol
or medications [13, 14]. Our patient had urticaria
symptoms, facial redness and a burning sensation in the
throat after drinking coffee, alcoholic beverages,
consuming ginger and hot sauce. Systemic mastocytosis
should be considered in patients presenting with
recurrent anaphylaxis or frequent, severe abdominal
pain [14]. The patient did not experience gastrointestinal
symptoms such as nausea, vomiting, or severe
abdominal pain, and did not complain of musculoskeletal
pain, which are common in SM [13, 14, 15]. Anaphylaxis
is a life-threatening complication of SM and can be
triggered by foods, medications, exercise, or
Hymenoptera stings. The prevalence of anaphylaxis in
patients affected by mastocytosis is almost 50%.
Medications are common anaphylaxis triggers in SM
patients [16]. However, our patient tolerates medications
well and has never experienced anaphylaxis. In order to
diagnose CM, the patient needs to meet the diagnostic
criteria, such as clinical symptoms of urticaria
pigmentosa or maculopapular CM, diffuse cutaneous
mastocytosis, or solitary mastocytoma, as well as
histologically confirmed mast cell infiltrates on skin
biopsy [14, 15]. It is important to note that mast cells may
also be increased in the skin biopsy in other conditions,
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such as chronic urticaria, scleroderma, or at sites of
extended antigenic contact [14]. A persistently elevated
baseline serum tryptase level > 20 ug/L is one of the
minor diagnostic criteria for SM. Serum tryptase
concentration is not considered when diagnosing CM.
Our patient had a slightly elevated serum tryptase level
of 9.32 pg/L (normal range <8.4 ug/L) and experienced a
rapid onset of urticarial lesions after drinking coffee or
alcoholic beverages, or after consuming spicy foods. The
diagnosis of CM was made based on recurrent
symptoms and elevated serum tryptase level.
Performing a skin biopsy would have been appropriate.
However, the patient declined. According to the
literature, CM treatment is focused on trigger avoidance
such as spicy foods, hot beverages, temperature
changes, alcohol, and certain medications as well as
symptom control. Mediator-related symptoms, such as
pruritus and flushing, are treated with H1-receptor
antagonists. Topical corticosteroids are an effective
option for treating cutaneous mast cell lesions [14, 15].
Our patient was advised to avoid spicy foods and heat-
inducing factors, limit physical activity, and take
antihistamines if pruritus persists.

Both HIT and mastocytosis are complex and
heterogeneous conditions that can present with similar
cutaneous, gastrointestinal, neurological, and
cardiovascular symptoms. In our patient, HIT and
mastocytosis manifested predominantly with cutaneous
symptoms triggered by food. In such cases, it is
important to differentiate HIT and mastocytosis from true
food allergy and to prescribe appropriate treatment.

Table 2. A comparison of the symptoms of histamine
intolerance and mastocytosis observed in the patient and
described in the literature

Symptoms of histamine Symptoms of References
intolerance observed in the histamine
patient intolerance
described in the
literature
Cutaneous: maculopapular Cutaneous: [6,7,9, 10,
rashes around the eyes, pruritus, sudden 12]
nose, and forehead, skin flushing, itching,
flushing, itching rash on the face
and on the body
Respiratory: sneezing
*Respiratory:
Gastrointestinal: No nasal congestion,
rhinitis, rhinorrhea
Gastrointestinal:
abdominal pain,
Cardiovascular: No diarrhea,
constipation,
nausea, vomiting,
Neurological: No bloating, fulness
after eating
*Cardiovascular:
tachycardia,
hypotonia
*Neurological:
dizzines,
migraine, fatigue,
insomnia
Symptoms of mastocytosis Symptoms of References
observed in the patient mastocytosis
described in the
literature
Cutaneous: urticaria, face Cutaneous: [13, 14, 15]

redness

Respiratory/gastrointesitna
I:
only burning sensation in

Flushing, pruritus,

blistering, hives;

urticaria, Darier's
sign

**Gastrointestin

the throat al: diarrhea,
nausea,
vommiting,
Anaphylaxis: No abdominal pain,
heartburn

Cardiovascular: no

Musculoskeletal: no

Neuropsychiatric: no

** Anaphylaxis

**Cardiovascular
1 syncope,
palpitations

**Musculoskelet
al: bone pain,
back pain,
osteoporosis

**Neuropsychiat
ric: anxiety,
irritability,
depression, mood
swings
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* less frequent symptoms of histamine intolerance [12]; **systemic
mastocytosis (SM) symptoms

Conclusions

This report describes a rare case of histamine
intolerance coexisting with cutaneous mastocytosis. In
the context of adverse food reactions, it is important to
distinguish between immune-mediated and non-
immune-mediated mechanisms. When testing for IgE-
mediated food allergy is negative, other conditions such
as histamine intolerance or mastocytosis should be
suspected. Assessing diamine oxidase activity and
serum tryptase concentration can assist in differentiating
between histamine-related conditions.
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Streszczenie

Stezenie Interleukiny-5 (IL-5) jest zwigzane z zaostrzeniem astmy, a jego
poziom w surowicy mozna obnizy¢é za pomocg inhalacyjnej terapii
glikokortykoidami. Celem niniejszego badania byta ocena zwigzku miedzy
nasileniem astmy i przestrzeganiem zalecen dotyczacych terapii
glikokortykoidami a stgzeniem IL-5 w surowicy. To badanie przekrojowe
przeprowadzono na pacjentach oddziatu pulmonologicznego. W sumie
zrekrutowano 40 dorostych pacjentéw z potwierdzong klinicznie astmag, u
ktérych zmierzono poziom przestrzegania zalecen terapeutycznych oraz
stezenie IL-5. Przestrzeganie zalecen dotyczacych stosowania inhalatora
mierzono za pomocg skali Medication Adherence Report Scale Asthma
(MARS-A). Stezenie IL-5 mierzono  za pomocg  Testu
immunoenzymatycznego. Wyniki wykazaly, ze wiekszo$¢ pacjentéw
przestrzegata zalecen dotyczacych stosowania inhalatora (n=29, 72,5%).
Ponad 50% (n=23, 57,5%) pacjentéw otrzymato instruktaz dotyczacy
stosowania inhalatora. Tylko 37,5% wszystkich pacjentow (n=15)
doswiadczyto zaostrzen, przy czym astma sporadyczna, fagodna
przewlekta i umiarkowana przewlekta zostata odnotowana odpowiednio u
34% (n=18), 23% (n=12) i 19% (n=10) wszystkich pacjentéw. W
poréwnaniu z osobami cierpigcymi na astme o umiarkowanej nasileniu,
stezenie IL-5 byto znacznie nizsze w przypadku astmy sporadycznej i
fagodnej (w obu przypadkach p<0,001). Nie stwierdzilismy istotnosci
statystycznej stezenia IL-5 w grupach przestrzegajgcych i
nieprzestrzegajacych zalecen (p=0,207). IL-5 jest zwigzana z nasileniem
astmy, ale nie z przestrzeganiem zalecen dotyczacych terapii
glikokortykoidami. Aby potwierdzi¢ brak wptywu glikokortykoidow na
stezenie IL-5, konieczne sg dalsze badania z udziatem wigkszej liczby
uczestnikéw i przy uzyciu bardziej solidnej metodologii..

Stowa kluczowe: Astma, interleukina-5, przestrzeganie zalecen, inhalator
glikokortykoidowy, zaostrzenie

Summary

Objective(s)

Interleukin-5 (IL-5) concentration has been reported to be associated with
asthma severity, where the serum concentration can be reduced with
glucocorticoid inhaler therapy. This study aimed to assess the associations
of asthma severity and glucocorticoid therapy adherence with serum IL-5
concentration.

Methods

This cross-sectional study was conducted on patients in the pulmonary
department. A total of 40 clinically confirmed adult asthma patients were
recruited and subjected to adherence and IL-5 measurements. Adherence
to inhaler use was measured using the Medication Adherence Report Scale
Asthma (MARS-A). IL-5 concentration was measured using the Enzyme-
Linked Immunosorbent Assay.

Results

The results revealed that the majority of the patients adhered to inhaler use
(n=29, 72.5%). More than 50% (n=23, 57.5%) received an inhaler use
demonstration. There were only 37.5% of the total patients (n=15)
experienced exacerbations, where intermittent, mildly persistent, and
moderately persistent asthmas were recorded in 34% (n=18), 23% (n=12),
and 19% (n=10) of the total patients, respectively. In comparison with
individuals having moderately persistent asthma, the IL-5 concentrations
were significantly lower in intermittent and mildly persistent asthma (both
with p<0.001). We found no statistical significance in IL-5 concentrations in
adherent versus non-adherent groups (p=0.207).

Conclusion

IL-5 is associated with asthma severity but not with adherence to
glucocorticoid therapy. To confirm the absence of glucocorticoid effect on
IL-5 concentration, further studies employing larger participants and more
robust methodology are warranted.

Key words: Asthma, interleukin-5, adherence, glucocorticoid inhaler,
exacerbation
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Introduction

The Global Burden of Disease Study estimated that 262
million people had asthma in 2019, with asthma causing
461,069 deaths, mostly due to severe and uncontrolled
asthma [1]. A survey in 2018 revealed that 1,017,290
Indonesians were diagnosed with asthma, with 2.3%
being Acehnese [2]. Despite the significant burden of
asthma in this region, localized data on the immune
mechanisms driving disease severity remain limited.
Asthma is a chronic inflammation of the airways with
episodes of reversible obstruction, caused by increased
airway responsiveness to various stimuli.

Asthma can be chronic and not totally curable, although
it can be managed with adequate and consistent therapy.
Guidelines from the Global Initiative for Asthma (GINA)
in 2019, divided asthma into three categories based on
the level of control (controlled, partially controlled, and
uncontrolled asthma), daytime symptoms, nighttime
symptoms, activity limitations, need for reliever
medication, peak flow rate, and exacerbation events per
year [3]. However, these classifications rely on general
population data, with limited exploration of inflammatory
profiles in Acehnese patients, whose asthma severity
and immune responses may differ from other
populations.

Inflammatory reaction in asthma is associated with
T-helper type 2 (Th2), which promotes immunoglobulin E
(IgE) production and recruitment of mast cells and
eosinophils [4]. Interleukin (IL)-5 activates eosinophils,
increasing their production. This can lead to airway
narrowing, epithelial mucosal irritation, and airflow
turbulence. If not properly addressed, these conditions
can worsen clinical symptoms and may result in death.
Allergic asthma has been reported to involve adaptive
and innate immune responses, including antigen-
independent mechanisms. In addition, Th2-type
cytokines, such as interleukin-4 (IL-4), IL-5, and IL-13,
are believed to be the drivers of disease pathology in
patients with asthma and play a role in the development
of many hallmarks of allergic inflammation [5]. In
particular, IL-5 serves as a critical molecular switch that
drives the development, migration, and recruitment of
eosinophils to the lungs during allergic inflammation [6].
While allergic asthma has been extensively studied,
much of the existing data stem from non-Indonesian
populations, leaving a gap in understanding region-
specific immunological patterns.

On the other hand, oral glucocorticoids have been
proven to reduce serum IL-5 levels in patients
experiencing acute asthma [7]. In addition, Visser and
colleagues measured serum concentration in children
receiving inhaled steroids, where the levels were
undetectable in 45% of asthma patients [8]. A previous
study also showed an increase among asthma patients
with and without allergies, but the concentration became
undetectable after receiving glucocorticoid therapy [9].
Another study stated that plasma soluble IL-2 receptor
concentration in asthma patients dependent on oral
glucocorticoids was higher compared to others [10]. This
suggests that T lymphocyte cell activation is associated
with severe chronic disease despite glucocorticoid
therapy [10]. Low adherence is associated with
increased airway inflammatory mediators and high rates
of emergency room visits, hospitalization rates, and
death rates [11]. Other than being affected by
glucocorticoid administration, the serum level of IL-5 has
also been reported to be associated with asthma severity

[12]. Given the lack of region-specific data, this study
aimed to assess differences in IL-5 concentrations based
on asthma severity and adherence to inhaled
glucocorticoid therapy among Acehnese patients.

Methods
Study design

This study used a cross-sectional design and was
performed in the Pulmonary Department of Zainoel
Abidin Hospital, a referral hospital located in Aceh
Province, Indonesia. This study included inpatients or
outpatients who were diagnosed with asthma according
to the GINA Guidelines (2019) and presented to the
pulmonology department from April to July 2024. Each
respondent was asked for informed consent before
participating in this study. Consecutive eligible patients
were included based on the total sampling approach.
Ethical approval was obtained from the Zainoel Abidin
Hospital Ethics Review Committee, No: 025 / ETIK-
RSUDZA / 2024.

Participants

The study included all adult asthma patients (aged =18
years) who had been previously diagnosed with asthma
by

a pulmonologist and were undergoing at least one
inhaler therapy such as a Metered Dose Inhaler (MDI)
and/or Dry Powder Inhaler (DPI). While those with
asthma overlapping with obstructive pulmonary disease,
debilitating chronic conditions (such as carcinoma), and
pregnant women were excluded.

Data collection and variables

Patient characteristics, including age, gender, and
education history, were obtained from medical records.
Clinical data, such as the prescribed inhaler type, history
of exacerbations within the past year, history of allergies,
and duration of asthma, were also extracted from
medical records. Information on inhaler use, including
whether patients received a demonstration of proper
technique at the outpatient clinic or inpatient ward and
any reported difficulties in using the inhaler, was
collected through interviews. The effectiveness of inhaler
use was assessed through interviews by asking patients
about their perceived symptom control and any asthma-
related exacerbations or hospital visits. Adherence to
glucocorticoid inhalation was assessed using the
Medication Adherence Report Scale Asthma (MARS-A)
questionnaire, which consisted of 10 validated
questions. This questionnaire exhibited a reliability of
0.65, sensitivity of 0.82, and specificity of 0.69 in the
Indonesian population as previously reported [13].
Furthermore, each adherence-related behavior was
scored on a five-point scale: 1 ("always"), 2 ("often"), 3
("sometimes"), 4 ("rarely"), and 5 ("never"). Total scores
ranged from 10 to 50, with a score of 26 or above
indicating adherence and a score below 26 indicating
non-adherence [14].

Lung function was assessed using spirometry (Fukuda
Denshi, Spirosoft SP5000) when the patient could
perform the spirometry maneuver or at subsequent visits.
Spirometry measurements were used to assess airway
obstruction in asthma including forced expiratory volume
in the first second (FEV1), which was presented in liters.
Peripheral blood was collected via venipuncture,
processed to obtain the serum, and stored at -4°C before
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IL-5 concentration measurement using Enzyme-Linked
Immunosorbent Assay (ELISA).

Data collection and variables

Serum IL-5 concentrations were determined using the
Human IL-5 ELISA Kit (BT-Laboratory, Cat No.
E0091Hu) following the manufacturer's instructions. The
assay employed a sandwich ELISA method. An IL-5
standard curve was generated by serially diluting the IL-
5 standard stock solution (960 ng/L) to 480, 240, 120, 60,
and 30 ng/L using the kit's standard diluent. The kit's
minimum detectable concentration for IL-5 was 1.52
ng/L.

Statistical Analysis

The distribution of IL-5 concentrations for the normality
test was assessed using the Shapiro-Wilk test.
Univariable analysis was performed to present
descriptive study characteristic data. Since IL-5
concentrations were not normally distributed, the
Kruskal-Wallis test was applied to assess differences in
IL-5 concentration based on asthma severity, while the
Mann-Whitney test was used to evaluate differences in
IL-5 concentration based on adherence to inhaled
glucocorticoid use. Additionally, correlation analyses
were conducted to assess relationships between IL-5
concentration and FEV1, allergy history, asthma
duration, and the type of inhaler used. Statistical
significance was set at p < 0.05 for a 95% confidence
interval (CI). All statistical analyses were performed
using SPSS version 16.0 (IBM Corp., Armonk, NY, USA).

Results
Characteristics

A total of 40 asthma patients were recruited in this study,
with the majority being females (n=28, 70%) and having
senior high school education certificates (n=22, 55%).
Most participants were outpatients (n=27, 67.5%), while
the rest were hospitalized (n=13, 32.5%). The majority of
the respondents used glucocorticoid inhalers (n=31,
77.5%). Regarding the inhaler technique, 57.5% (n=23)
of patients reported having a demonstration, while 42.5%
(n=17) had never received one. Therapy adherence was
observed in most of the patients (n=29, 72.5%). Only
37.5% (n=15) of the total participants experienced
exacerbations regarding clinical conditions. Eighteen
patients (24%) had intermittent asthma, 12 (23%) had
mild persistent asthma, and 10 (19%) had moderate
persistent asthma. The average serum concentration of
IL-5 was 139.57+99.89 mg/dL and the average FEV1
was 19704510 liters and 77.5%£13.849 for FEV1%
indicating a mild degree of airway obstruction .

Table 1. Characteristics, adherence, and serum IL-5 of
patients with asthma

Characteristics Frequency  Percent
(n) (%)

Setting

Outpatient 27 67.5

Inpatient 13 32.5

Age

Characteristics Frequency  Percent
(n) (%)

18- 35 years 21 51.4

35 — 45 years 13 371

>45 years 6 1.4

Gender

Male 12 30

Female 28 70

Education

Senior high school 22 55

University or higher 18 45

Type of Inhaler

Inhaler corticosteroid 31 77.5

Inhaler corticosteroid-long 9 22.5

acting beta agonist

Receiving inhaler

demonstration

Yes 23 57.5

No 17 425

Having difficulty in inhaler

use

Yes 15 37.5

No 25 62.5

Effectiveness of inhaler use

Yes 25 62.5

No 15 37.5

Adherence Level

Adherent 29 72.5

Non-adherent 11 27.5

History of exacerbation

Yes 15 37.5

No 25 62.5

Asthma Severity

Intermittent 18 34

Mildly persistent 12 23

Moderately persistent 10 19

History of allergies

Yes 32 82.9

No 8 17.1

Asthma onset, meanzSD 6.38+7.35

(years)
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Characteristics Frequency Percent

(n) (%)

Forced expiratory volume 1 1.97+0.51
second (FEV1), meanzSD
(liter)

FEV1(%) 77.5+13.849
Interleukin-5, meantSD 139.57+99.89
(ng/dL)

Associations of asthma severity and therapy
adherence with serum IL-5

Patients with moderate persistent asthma exhibited the
highest average IL-5 concentration (239.75 + 161.37),
followed by patients with mild persistent (120.21 + 36.4)
and intermittent (96.8 = 11.7) asthma (Figure 1a). A
significant difference was observed in IL-5 concentration
based on asthma severity (p < 0.001). However, there
was no significant difference found in IL-5 concentration
between the adherent (135.32 + 98.5 ng/dL) and non-
adherent (150.74 + 107.28 ng/dL) groups (p = 0.207)
(Figure 1b).

The summary of the associations between IL-5 and other
variables is presented in Table 2. There were no
statistically significant associations for gender (p =
0.900) or history of allergies (p = 0.148). Similarly, the
type of inhaler used did not show a significant
association with IL-5 concentration (p = 0.825).
Furthermore, no significant difference in IL-5
concentration was observed between patients who
experienced exacerbations (127.54 + 95.05 ng/dL) and
those who did not experience exacerbations (146.77 +
103.90 ng/dL) with a p-value of 0.078.

(a) (b)
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Figure 1. Serum IL-5 concentration according to asthma
severity (a) and adherence to glucosteroid therapy (b).

Table 2. Relationship of IL-5 with the clinical profile of
asthma patients

Clinical n Mean + p-value

Profile Std.
Deviation

Setting

Outpatient 27 99.41 + 0.738
13.84

Inpatient 13 22296 £
144.38

Gender

Male 12 111.03 = 0.900
31.58

Female 28 15179
116.13

Education

Senior 15 136.04 =+ 0914

high 106.02

school

University 25 14168 +

or higher 98.19

History of

allergies

Yes 34 144 .4 + 0.148
107.55

No 6 11215 +
20.19

Type of

Inhaler

Inhaler 38 14161 = 0.825

corticoster 102.10

oid

Inhaler 2 100.63

corticoster 11.49

oid-long

acting beta

agonist

Receiving

inhaler

demonstrat

ion

Yes 23 136.74 + 0.207
106.12

No 25 13942 +
105.83

Having

difficulty in

inhaler use

Yes 15 139.80 = 0.148
92.68

No 17 143.39 =

93.83
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Clinical n Mean + p-value

Profile Std.
Deviation

Effectivene

ss of

inhaler use

Yes 25 14174 = 0.825
105.01

No 15 13593
94.14

Adherence

Yes 29 135.32 = 0.207
107.29

No 11 150.74
103.90

History of

exacerbati

on

Yes 15 127.54 + 0.078
95.06

No 25 146.78
98.57

Asthma

severity

Intermittent 18 96.81 + 0.002*
11.72

Mildly 12 120.21

persistent 36.41

Moderately 10 239.75 t

persistent 161.37

*Significant at p<0.001
Discussion

The present study demonstrated a direct association
between asthma severity and serum IL-5 concentration,
distinguishing it from studies that rely solely on clinical
endpoints or general inflammatory markers. However,
other factors, including adherence to therapy,
exacerbation history, and inhaler type, showed no
significant associations with IL-5 levels. IL-5 is involved
as a mediating cytokine in airway inflammation
contributing to the severity of asthma in both atopic and
non-atopic cases [15]. Findings from the present study
are in line with those reported previously, where the
concentration of serum IL-5 was elevated in moderate
and severe cases [15]. The present study revealed the
novel finding that the IL-5 concentration is significantly
higher in moderately persistent asthma as compared to
intermittent asthma. This detail is rarely emphasized in
the existing literature and suggests that systemic IL-5
levels may increase progressively with asthma severity.
According to a previous study, systemic IL-5 levels
increase in acute asthma and significantly decrease after
treatment with oral glucocorticoids [16, 17]. Though
decreased, serum IL-5 concentration remained elevated
as compared to healthy controls [16].

Another key aspect of this study is the assessment of IL-
5 levels in relation to adherence to inhaled glucocorticoid
therapy. While no significant association was found, this
finding serves as an important starting point for future
research. Such observations were consistent with the
analysis discussed in a published report [17]. The lack of
response of peripheral blood monocytes to IL-5
production under inhaled corticosteroid therapy was
witnessed among asthmatic children [17]. However, it
remains unclear whether other underlying factors
contribute to IL-5 persistence despite glucocorticoid use.
This gap highlights the need for further studies exploring
additional determinants of IL-5 regulation, particularly in
different asthma phenotypes and treatment regimens.
On the other hand, it is worth noting that patients with
severe eosinophilic asthma generally respond well to IL-
5 inhibitor therapy, even though cumulative oral
corticosteroid use increases the risk of adverse effects
[18]. The detection of IL-5 in both atopic and non-atopic
asthma across varying severity levels corroborates its
central role in eosinophilic inflammation, reinforcing its
relevance as a therapeutic target [18].

There are several limitations in this study that should be
acknowledged. First, serum IL-5 levels were measured
from peripheral blood samples, whereas the cytokine is
most abundantly produced in the bronchial mucosa,
which might better reflect asthma pathogenesis [19]. This
study’s cross-sectional design limits the ability to
determine whether patients were also taking oral steroids
alongside inhaled glucocorticoids—an issue better
addressed through a longitudinal design. Third, the
absence of an association between adherence to inhaled
glucocorticoid therapy and serum IL-5 concentration
might be influenced by allergic reactions or other
uncontrolled factors. Due to the limited number of
participants, we were unable to stratify them based on
their history of allergies. These findings emphasize the
need for future research with larger cohorts and
alternative study designs to refine our understanding of
IL-5 regulation in asthma.

Conclusion

Adherence to inhaled glucocorticoid therapy in asthma
patients did not affect serum IL-5 concentration. IL-5 was
detected in serum at all levels of asthma severity, with
higher concentrations observed in patients with
moderately persistent asthma. IL-5 may serve as a
potential marker for monitoring disease progression.
However, its relationship to inhaled glucocorticoid
therapy requires further investigation.
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