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BY Pe3ynbtatn. Yacrota aneprii Ha Kew't iCTOTHO Bapiloe B

pi3HMX KpaiHax i konueaeTbes Big 0.08% o 30%, 3anexHo Big

perioHy. HanbinbL ypa3nneoto BiKOBOK Fpynoto € AiTn, ocobnm-
BO Y BiLi 6-12 micsauiB. Buwnii pusmnk ceHcnbinisauii Big3HauyeHWn y AiTen, 9Ki He Mann KOHTaKTy 3
ropixamm go 12-micsa4yHoro Biky. KniHiuHi nposiBu aneprii Ha KeL'to BapitoloTb Bif Nerkoro ceepbexy
B POTOBiA MOPOXHWHI A0 TSKKMX aHadinakTmyHmx peakuin. Cepep ycCix Bunaakis aHadinakcii
anepris Ha Kew'to NOCiga€E YyeTBepTe Micue 3arasioM cepefg Aitel i gopocnmx Ta n'ate — TiflbKn
cepepn piten. Y 75.5% BunaakKiB HeramHmMx peakuin AOMIHYBasW LUTYHKOBO-KULIKOBI CUMATOMM.
Halikpawmnm MeToaoM NiKyBaHHS aneprii Ha Kew'to BBaXXalTb NOBHE BUTYUYEHHS FOpixXiB i3 pauioHy
nauieHTa. lpoTe 3 orngay Ha 3pOCTaHHA MOMNYAAPHOCTI BXMBAHHA LUbOro MNPOAYKTY MaUi€EHTU
Aenani vacTiwe 3ilWToBXYThCA 3 Uieto npobnemoto.

Y pob6oTi npoaHanizoBaHa edeKTUBHICTb pi3HUX BapiaHTiB anepreH-crneuundivyHoi iMyHoTepanii
(ACIT) — nepopanbHoi, cybniHreanbHoi, enikyTaHHOI Ta nigwkipHoi. Lli MmeToan OEeMOHCTpPYIOTb
NepCcneKTUBHICTb Y JliKyBaHHI NauieHTiB 3 aneprieto Ha Kew'to. KpiMm Toro, omaniaymab BBaxatoTb
eeKTUBHOK aflbTEPHATMBHOK Tepaniel: 3a JaHuUMU  KIIHIYHMX [AO0CNiAXKEeHb, BiH CApuUsE
3MeHLUeHHI0 ceHcumbinizauii 4o ropixie Ha 88% Ta AOCArHEHHIO TonepaHTHoCTi 4o 2000 mr 6inka y
100% nauieHTiB.

HaykoBi gocnigxeHHs Hagani maTb 6yTu 30CepedxeHi Ha NornnbreHHi po3yMiHHS naToreHesy
aneprii Ha KewWw'to, a TakoX Ha ONTMMI3auii cTpaTerin nikyBaHHS M NpodinakTnKu.

Knrouosi cnoBa: aHadinakcia, 6inku-anepreHun, ceHcmbinizauis, iMyHoTepanisi, KOMMNOHEHTHa
AiarHoCcTuUKa, MUTTEBA riNepyyT/INBICTb.
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MANIFESTATION OF CASHEW ALLERGY:
PREVALENCE, SYMPTOMS, TREATMENT
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Ministry of the Interior and Administration, Warsaw, Poland

Purpose. The purpose of this study was to develop an under-
standing of cashew allergy, analyze the incidence, review the
range of manifestations, and explore treatment and prevention
options.

Methods. Research papers on the topic of cashew allergy were
reviewed: 45 studies on the prevalence, symptoms of diagno-
sis, and treatment were selected and analyzed.

Results. Data on the occurrence frequency in different coun-
tries vary and range from 0.08% to 30% depending on the
country. In addition, the indicators are higher in those coun-
tries where this nut is produced. In addition, an allergic reac-
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tion to cashews occurs more often in children, especially be- 2025

tween the ages of 6 and 12 months, and the risk of allergies

is more common in those children who were not introduced

to the nut before 12 months of age. Manifestations of sensitization to cashews can range from
itching in the oral cavity to severe anaphylactic reactions. However, among all anaphylaxis, ca-
shew manifestations ranked fourth among children and adults and fifth only among children, and
75.5% of all immediate-type reactions to cashews were gastrointestinal symptoms. The best
method of treating cashew allergy was considered to be the complete exclusion of nuts from the
patient’s diet. However, as the popularity of this product grows, patients are increasingly faced
with this problem.

Conclusions. The researchers examined the use of immunotherapy with oral, sublingual, epi-
cutaneous, and subcutaneous administration of drugs. These treatment methods show high ef-
fectiveness in relation to therapeutic tactics for cashew allergy. In addition, omalizumab is an
effective alternative treatment method, which shows a decrease in sensitivity to nuts by up to
88% and an increase in tolerance to 2,000 mg of protein by up to 100%. The subsequent efforts
of researchers should be directed to the study of cashew allergy to better understand the process
and optimize treatment and prevention.

Keywords. anaphylaxis, allergen proteins, sensitization, immunotherapy, component diagnos-
tics, immediate hypersensitivity.
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BcTtyn

OckKinbky NONYNSPHICTb ropixiB Keww'to NOCTiMHO
3POCTaE, 3pOCTAE i PU3NK PO3BUTKY Ta MOLLUNPEH-
HA aneprii Ha HUX. Taka TeHAeHUis BUKIIMKAE 3a-
HEMOKOEHHS SIK Y CUCTEMI OXOPOHM 340POB’H, Tak
i cepe/l NauieHTIB Ta CycninbCcTBa 3aranoM. Anep-
ris Ha Kew'to MoXe MaTu siK Nerki, Tak i TSXKi
Hacniaku. [1o nerkux nNposieis HanexaTb cBepbix
Yy POTOBIl i HOCOBIN MOPOXHUHI, KPONMB'AHKa Ta
nopyLeHHs TpasfieHHd. [o THKKMX — aHrio-
HEBPOTUYHUI HAbpsiK, aHadinakTUyHi peakuii
3 BTpaToOl CBIiAOMOCTI Ta MOPYLUEHHSAM KpPOBOO-
6iry, WO MOXYTb CT@aHOBWTW 3arpo3y AN XUT-
TS. 3HaHHA CMMMTOMIB, ocobnmBocTen nepebiry
3aXBOPIOBAHHA Ta CyYacHWX METOAIB JiKyBaH-
HA € HeobXiAHMMM ANs KOXHOI ocobwu 3 anepri-
€10 Ha Kew'to abo iHWi Xxap4oBi anepreHn 3aans
CBOEYACHOr0 3anobiraHHsA TAXKUX YCKNAAHEHb.
BrBUeHHSs aneprii Ha Kew’'to Ta HanpautoBaHHS
CTaHAapTM30BaHMX, crneundiyHMx nigxoais Ao
AIarHOCTUKM | NIKyBaHHA MOXYTb 3HA4YHO MoKpa-
LWMTUN SAKICTb MEANYHOI JONMOMOrn 1 3abe3neynTtu
BULNI piBeHb 6e3nekn ana nauieHTiB. Anepris
Ha KeL'to Ta iHLWIi Xap4oBi NPOAYKTN MOXe iCTOT-
HO BM/MBATWU Ha SKICTb XMUTTS NaUi€HTa Ta MOro
poAnHKW. TOMY BUBYEHHS aneprii Ha Kew'to, ii no-
LUMPEHOCTI, CUMMATOMATUKU, NiKYBaHHA Ta Mpo-
QiNaKTUKN € akTyanbHWM 3aBAaHHAM Cy4acHOI
MeAMLMHN 1 OXOPOHW 340POB’S.

Bia aneprii Ha Kew'to cTpaxxaae maixe 2% pai-
Ten [1]. Leli TMn aneprii nposiBASIETbCS 3 TAKOKO
)X 4YaCTOTOlO, AK i peakuii Ha iHLWi ropixm, npu-
YOMY HaMBWLLi MOKa3HMKK peecTpytoTb y CLLA.
[2]. Y CLUA anepris Ha Kew'’to Ta BONOCbKi ro-
pixn ctaHoBUTb 15-30% ycix BMnagkis aneprii
Ha ropixu. 30Kpema, anepris Ha Kew'to y Uil
KpaiHi nocigae apyre Micue cepep ycix anep-
riYHUX peakuirt Ha ropixu. IHWI gocniaXeHHs
CBiAYaTb, WO 3arajibHa MOLIMpPEHICTb anepriy-
HMX peakuin Ha Kew'to CTAaHOBWUTb OPIEHTOBHO
30%, TO4i K 4yacTtoTa Takoi aneprii B Higep-
naHgax — mamxe 20%. Y €sponi 6aratoueH-
TPOBi AOC/IAXEHHA AEMOHCTPYIOTh, WO aneprig
Ha Kew'to MNocigae WoCTe Micue 3a 4acToTor
BUHWUKHEHHS, NPU LbOMY NMPOCTEXYIOTbLCA 3HAY-
Hi perioHanbHi BiAMIHHOCTI. ABCTpanilicbke A0-
CNigXeHHs MoBiAOMNSAE, WO aHadinakcia Ha
Kew'to BMHWKaNa y ABOX TPeTWUH naui€HTIB,
BiNbLWICTb i3 AKMX TaKOX Manu aneprito Ha apa-
xic (74.1%); ogHak came B rpyni 3 anepriewo
Ha Kew'to aHadinakTUyHi peakuii 6ynn 3adik-
coBaHi vacTiwe (30.5%). Ue niaTBepaxye, Wwo
aneprig Ha Kew'to, X04a M MeHLW nOoLWunpeHa,
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npoTe noB’s3aHa 3 6iNbl THXKKUMU KITiHIYHUMU
Hacniakamum [3].

3arasibHa MOLWMPEHICTb MO3UTUBHUX pe3yJibTa-
TiB LIKIPHUX MPUK-TECTIB Ha Kew'to CTaHoBWNa
0.8% [4]. Y pocnigxeHHi D.A. Moneret-Vautrin
3i cniBaBT. [5] BuaBneHo, wo 41% nauieHTiB 3
aneprieto Ha BCi AepeBHi ropixu y ®paHuii 6ynu
ceHcubinizoBaHi go ropixis kew'to. Kpim Toro, y
Benukin BpuTaHii BctaHoBneHo, wo 0.08% aitel
BiKOM 210 4 pOKiB Manu ceHcmbinisauito 4o Kew'to
[6]. MowmpeHicTb aneprii Ha KeL'to € BULLIOKO ce-
pen HaceneHHsa kpaiH Asii. J.P.M. van der Valk
3i cniBaBT. [7] NOSAACHIOKOTL Lie TUM, WO a3iiCbKi
AITU NOYMHAKOTb BXMBATU FOPiXM paHille 3a iH-
LWnX Yyepe3 0cobamMBOCTI XapyoBmX ynonobaHb.

LOocnigHnku 3i WBeuii S Chitta 3i cniBaBT. [8]
BUABWAM, WO 6% BUNaaKiB aneprii y uin KpaiHi
npvnagae Ha apaxic. Y CiHranypi WKipHi cMMn-
TOMW aneprii Ha apaxic craHosun 71.2%, a
aHadinakcia carana 3.8% cepep aiteii. Xo4va B
JesaKnx KpaiHax aneprid Ha apaxic 3yCTpiYa€ETb-
c4 3pigka, il cMMNTOMKW MOXYTb BapitoBaTUCA Bij
Nerkoi KponuB'aHKM A0 TIXKUX aHadinakTu4Hmnx
peakuin [9-11]. Y gocnig)eHHi, npoBeaeHoOMy
S. Dolle-Bierke 3i cnisaBT. [12], npoaHanisoBaHi
BUNAAKM aHadiNnakTUYHMX peakLilt Ha pi3Hi xap-
4yoBi MpoayKTW. BcTtaHoBneHo, WO apaxic noci-
[aB yeTBepTe Micue cepep yCix aHadinakTMUHNX
peakuin i n'aTte Micue — cepep aiter Bikom go 18
pOKiB, TOAiI K peakuii HeranHoro TMny y Aopoc-
ANX TPannsancs Hevacto. TakoX aBTopu 3'a-
cyBanu, WO aHadinakcisa, cnpuyymHeHa kew'to,
Hanuvacriwe (75.5%) npossnsanacs cMmntoMamm
CTOCOBHO TpaBHOI cuctemMu 1 y 64.4% Bunaakis
BiAMOBiAana HaWUTAX4YOMY, TPETbOMY CTYMEHIo
3a knacudikauieto PiHra i Mecmepa [13]. Mos-
TOPHI peakuii Ha KeLl'to NPOCTeXyBaaUCh PiaKo
(14.7%). OpHa yalHa NnoXxkKa Kew'to BUKIMKa-
Na anepriyHy peakuito y 74% Bunagkis. B iHwWiln
HaykoBi poboTi — J1.B. pabeHxeHpix 3i cniBaBT.
[14], npucesyeHiln aHadinakcii cepeg aiten, Bu-
SIBUN, LLO HalyacTiwe anepris Ha Kew'to npo-
CTexyBanacs y Aitei BikoM Ao 6 pokiB — 66 i3
87 ocib; 17 Bunaakis 6ynu 3apeectpoBaHi y Bi-
KOBIi rpyni 6-12 pokiB i we 4 peakuii — y rpyni
13-17 pokiB.

G.N. Konstantinou 3i cniBaBT. [15] gocnigxy-
Banu 6iNoK, NpPUCYTHIN y UUTpycoBUX pykK-
Tax, WO AEMOHCTPYE MepexpecHy peakTus-
HiCTb 3 apaxicoM i dicTawkamn. MNauieHTun, aKi
Manu aneprito Ha HacCiHHA UWTPYCOBUX, MeK-
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Introduction

As the popularity of cashew nuts is growing
constantly, the risk of developing and spread-
ing allergies to them is also increasing. This
trend is causing concern in the healthcare
system, society, and patients. A cashew al-
lergy can have both mild and severe effects.
Mild effects include itching in the mouth and
nose, urticaria, and problems with digestion.
Severe effects include Quincke’s oedema,
anaphylactic reactions with loss of conscious-
ness, and problems with blood flow, which can
be life-threatening. Knowledge of the symp-
toms and features of the disease and treat-
ment methods is essential for a person with
an allergy to cashews and any food allergen to
promptly prevent severe consequences of this
disease. The study of cashew allergy and the
development of standard, specific treatment
and diagnosis methods can significantly im-
prove the quality of medical care and the level
of patient safety. Cashew and other product
allergies can severely impact patient and fam-
ily quality of life. Therefore, studying cashew
allergy and its prevalence, symptoms, and
treatment is important for modern medicine
and healthcare.

The prevalence of cashew allergy affects
about 2% of children [1]. Allergies to ca-
shews manifest as frequently as those to
other tree nuts, peaking in the USA [2]. In
the USA, allergies to cashews and walnuts
account for 15-30% of all tree nut allergies.
In this country, allergy to this type of nut
ranks second among all allergic reactions
to nuts. Other studies show that the prev-
alence of allergic reactions to cashews is
about 30%, and the incidence of allergies
in the Netherlands is about 20%. In Eu-
rope, multicenter studies show that cashew
is ranked 6th in terms of the incidence of
allergies, with large fluctuations in different
regions. The Australian study reported that
cashew anaphylaxis occurred in two-thirds
of patients, and most were allergic to pea-
nuts (74.1%), but anaphylactic reaction was
more common in patients in the cashew
group (30.5%). This confirms that cashew
allergy may be less common but may cause
more severe consequences for patients [3].
The overall prevalence of a positive reaction
manifested in skin tests for cashews was
0.8% [4]. The study by D.A. Moneret-Vau-
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trin et al. [5] found that 41% of patients
with allergies to all tree nuts in France were
sensitive to cashew nuts. It was also proved
[6] that 0.08% of children under the age of
4 had sensitivity to cashews in the UK. The
spread of cashew allergy is more pronounced
among the Asian population. J.P.M. van der
Valk et al. [7] explain this by Asian children
being influenced by nuts earlier than others
because of their dietary preferences.

A Swedish study by S. Chitta et al. [8]
showed that 6% accounted for cashew aller-
gy; in Singapore, skin symptoms to cashew
accounted for 71.2%, and anaphylaxis for
3.8% among children. Although cashew aller-
gy is uncommon in some countries, its symp-
toms can range from mild urticaria to severe
anaphylactic reactions [9-11]. In a study in-
volving S. Doélle-Bierke et al. [12], cases of
anaphylactic reactions to various foods have
been considered. It was found that cashews
ranked fourth among all reactions of anaphy-
lactic nature and fifth in children under 18,
while immediate-type reactions were infre-
guent in adults. Also, it was found that ca-
shew-induced anaphylaxis was most often
(75.5%) manifested by symptoms in the di-
gestive tract and was the worst grade 3 ac-
cording to the Ring and Messmer classifica-
tion (64.4%) [13]. Repeated cases of cashew
reactions were rare (14.7%). One teaspoon
of this product caused cashew allergy in 74%
of cases. Another scientific paper by L.B. Gra-
benhenrich et al. [14] devoted to anaphylaxis
among children found that children under 6
suffered from cashew allergies the most—66
out of 87 people; 17 cases were reported in
the 6-12-year-old group, and four reactions
in the 13-17-year-old group.

G.N. Konstantinou et al. [15] investigated
a protein in citrus fruits that cross-reacted
with cashews and pistachios. Patients aller-
gic to citrus seeds, pectin, and cashews and
who participated in the study had a strong
IgE-mediated reaction. Spectrometry analysis
showed that citrine is the cause of allergies in
these patients. In addition, it was found that
citrine and cashew protein Ana o 2 are 11S
globulins, which belong to the group of vita-
mins, and these proteins have a similar struc-
ture and effect on the body. This indicates that
citrine in citrus fruits and Ana o 2 in cashews
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TWUH Ta apaxic i 6pann y4dacTb y AOCMIAXEHHI,
nposasnanu supasHy IgE-onocepenkosaHy pe-
akuito. CNnekTpoMeTpUYHUIA aHani3 3aceiguns,
o caMe UUTPUH € YMHHWKOM aneprii y umx
nauieHTiB. KpiMm Toro, 6yno BCTaHOB/EHO, L0
UMTpUH i 6inok kew'to Ana o 2 € 11S rnobyni-
HaMU, WO MalTb CXOXY CTPYKTypy Ta 6iono-
rYHy aKTUBHICTb. Lle cBigYnTb NMpo HasABHICTb
rnepexpecHoOi peakTUBHOCTI MiXK LNTPYCOBUMMU i
KeL'to, @ TaKoX Mpo MOXIIMBY KO-CeHCubiniza-
Lit0 UMX ABOX Xap4yOBUX MPOAYKTIB.

Y pocnigxeHHi T. Brettig Ta iH. [16] 6yna Bu-
BUEHa MoLWMpeHicTb aneprii Ta ceHcmbinizauii
0O apaxicy cepepn Aitelr BiKOM oAMH pik. I3
1893-x yuyacHukiB cepen 1414-Tu npocTexy-
Banacs anepria Ha apaxic, npyyomy y 1.96%
3 HUX WKIpHUIA NPUK-TECT MaB MNO3UTUBHUN
pesynbTaT 3 nanyaot Big 3 MM. [lauieHTn 3
aTonivyHUM gepMaTuToM abo anepriyHoo peak-
uiero Ha apaxic 6ynun 6inbw cxunbHi Ao aneprii
Ha Kew’to. Y 25% giten ropixu kew'to 6ynu
BBeAeHi B paLioH A0 AOCATHEHHSA HUMW O4HOIO
poky. BogHo4ac BiporigHuUx AoKasiB kKopendauil
MK BUHUMKHEHHSIM aneprii Ha Kew'to Ta TepMi-
HaMu BBEAEHHS Kel'to A0 pauioHy BUSBIEHO
He 6yno. IHwWe pgocnigxeHHs, nposeaeHe R.L.
Peters 3i cniBaBT. [17], CBiA4YNTb, O paHHE
BBEAEHHS Kel'to 40 pauioHy AUTUHKM BiKOM A0
12-T1 MicquiB MOXe 3MEHLUUTU PU3NK PO3BUT-
Ky aneprii Ha Len ropix A0 MiHIManbHOro pis-
HA. Lle gocnig)XeHHsa BUSABUNO, WO BCi AiTH, SKi
oTpuMyBanu Kew'to y Bili 4o 12 micsuis, He
Manu aneprii Ha HbOro, Ha BiAMIHY Bif TUX, XTO
crno)xuBanu Kew'to nicna 12 Micauis.

Y pocnigpxeHHi A. Ertugrul Ta iH. [2] ouiHoBanm
NnoLIMpeHicTb ceHcnbinisauii Ao kew'to cepen ai-
Ten 3 Xxap4yoBoto aneprieto. I3 516-Tn nauieHTiB y
17-Tn 6yna BuasneHa ceHcmnbinisauis. OCHOBHU-
MW NPOSiIBAaMWN 3aXBOPIOBAHHS 6ynu LWIKipHi cMMn-
TOMU, 3@ AKUMU CrlifyBanu racTpoiHTeCTUHAbHI
nopyweHHs. Y 29.4% nauieHTiB aHadinakcis
pPO3BMHYNACb MiCNS NEepLIOro BXMBAHHSA Kew'to,
a 82.3% Manu cynyTHilh aToniyHWi AepMaTuUT i
noniceHcmbinizauito. AdocnimxkeHHs B. Pelletier
Ta iH. [18], npoBeaeHe Ha Muwax, Mokasasno,
o enikyTaHHa iMyHoOTepanisa 3HWXYE piBeHb
IgE-onocepenkoBaHMX peakuii i MOTeHUINHO
3MEHLUYE TSXKICTb NPOsIBIB aneprii Ha Kew'to.

Meta UbOr0O AOCNIMAKEHHA — BUBYEHHA TEMMU
aneprii Ha Keww'to, aHani3 ii NOWNPEHOCTi, KNiHiY-
HOI CMMNTOMAaTMKKN, METOAIB NiKyBaHHSA Ta npodi-
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naktukn. Cepep npobnemMHUX MuUTaHb, nopylue-
HUX Y [OCNIAXEHHi, 6ynn HepocTaTHSA KinbKiCTb
AaHUX Npo MOLWMPEHiCTb aneprii Ha Kew'to Ta
6pak iHdopMaLii Woao nNposBsiB Li€i aneprii y A0-
POC/NX, OCKINbKW BiNbLLUICTb HASBHMX AOCNIAXEHD
npuceBsaYeHi came aneprii Ha Kew'to y AiTen.

MaTepianu Ta meTtoamn

Lle pocnigxeHHs 6a3oBaHe Ha gokasax Ta Aa-
HUX, LLO CTOCYIOTbCS anepriyHmMx peakLuii Ha ro-
pixu Kew'to. ByB BMKOHaHWIA NOLWYK fiTepaTypw,
ony6nikoBaHOi B aBTOPUTETHMX HAYKOBUX 6a-
3ax AaHux. [ng aHanizy 6ynu BigibpaHi HayKoBi
cTaTTi, onybnikoBaHi B nepiog i3 2020 no 2024
poku. 1o BUGipKM yBINWAWM niTepaTypHi ornaaum,
TEMaTUYHI, TEOPETUYHI Ta eMNIPUYHI AOCHIAXEH-
HS, @ TaKOX KNiHiYHI BuNnagku. HassHa obmexe-
HiCTb AaHuX 6yna KOMMeHCOBaHa AOSyYeHHSIM
MaTepianis, ony6nikoBaHux go 2020 poky. Jlite-
paTypa, NpucBaYeHa aneprii Ha ropixm kew'to,
6yna npoaHanizoBaHa i3 BUKOPUCTAHHAM TakKux
KIYOBMX CNiB: aHadinakcia, Kponue'aHka,
anepreHHi 6inkun, ceHcmbinizauisa, iMyHoTepanis,
[iarHoCTMKa KOMMOHEHTIB, HeramHa rinepyytnu-
BiCTb, afiepreHu ropixie kew'to, aktopu aneprii
Ha ropixm Kew'to, anepris Ha ropixm kew'’ro y Ai-
Tel, AiarHocTuka aneprii Ha ropixu kew'to, ni-
KyBaHHS aneprii Ha ropixm kew'to, nepexpecHa
peakuis Ha ropixu Kew'to, oManizymab, xap4o-
Ba aneprisi, CMMATOMW aneprii Ha ropixm Kew'to,
iMyHOTepanis aneprii Ha ropixu kew'to. Hase-
AeHi KoYvoBi cnosa 6ynn BUKOPUCTaHI Ans no-
WyKy cTater, onybnikoBaHUX aHrMinCcbKO MO-
BOIO B Takmx 6asax gaHux, sk Scopus, PubMed,
Google Scholar Ta ScienceDirect.

Ona pocnipxeHHsa Temu 6ynu BigibpaHi 143
nybnikauii, AOCTYNHi ANS 03HaNOM/IEHHS Yy 3a-
3Ha4YeHMX BULLE HAYKOBMX Basax gaHux. Has-
BW, aHOTaUii, 3aroNoBKN Ta OCHOBHWI TEKCT
KOXHOI cTaTTi 6ynn AeTanbHO NpoaHanizoBaHi
N nepesipeHi 3a418 OCTAaTOYHOrO AONYYEHHS
A0 CMUCKY BUKOpUCTaHUX axepen. IHdopma-
uis 3 BigibpaHux npaub CMCTEMaTM30BaHa 3a
TakmMu Kputepiamu: pik nybnikauii, kKpaiHa
NnpoBeAeHHS AOCMIAXEHHS, NOro AM3anH, iM’'s
nepworo aBTopa Ta HasBa >XypHany. CraTTi
6ynun BiaxuneHi y pasi HeBiANOBIAHOCTI KpuTe-
pisam Bigbopy — 30KpeMa, AKLWO BOHU He 6ynu
onyb6nikoBaHi aHrNiMCbKOK MOBOK, He BiAno-
Biganu TeMi AOCNIAXEHHS, Manu 0BMeXeHUM
poctyn (nnaTHi), MiCTUAXM NOMUIIKK Y KJIHOYO-
BUX crnoBax abo Bia3HayanMCs HU3bKOK SKiC-
THO 3MicTy. BigibpaHo 58 pgocnigxeHb, SKi Bia-
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give a cross-reaction and co-allergenicity of
these two products.

The study by T. Brettig et al. [16] examined
the prevalence of allergies and sensitization
to cashews among children aged one year. Of
the 1,893 participants, 1,414 were allergic to
cashews, of whom 1.96% had a positive reac-
tion to a skin test ranging from 3 mm. Patients
with atopic dermatitis or an allergic reaction
to peanuts were likelier to be allergic to ca-
shews. Cashews were introduced into the diet
before one year in 25% of children. However,
reliable evidence of a correlation between the
occurrence of cashew allergy and the timing
of cashew introduction into the diet was not
found. Other researchers, led by R.L. Peters
et al. [17], claim that early introduction of ca-
shews into the diet of a child under 12 months
can reduce cashew allergy to minimal values.
This study found that all children who received
cashews before the age of 12 months did not
have allergies to this nut, compared with those
who consumed cashews after 12 months.

The study by A. Ertugrul et al. [2] assessed the
prevalence of cashew sensitization in children
with food allergies. Researchers have found
that, out of 516 patients with allergies to var-
ious foods, 17 children had sensitization to ca-
shew nuts. Skin symptoms prevailed over the
rest, followed by digestive disorders. There were
anaphylactic reactions in 29.4% of patients after
they ate cashews for the first time, and 82.3%
of patients had atopic dermatitis and allergies to
other foods. The study by B. Pelletier et al. [18]
on the ability of epicutaneous immunotherapy
to enhance protection against anaphylactic re-
actions to cashew consumption was conducted
in mice. In this study, researchers discovered
that this method reduced allergic reactions as-
sociated with IgE, and treatment with epicuta-
neous immunotherapy can significantly reduce
the manifestations of the disease.

The study aimed to investigate the topic of ca-
shew allergy, analyze its prevalence, and con-
sider the symptoms, methods of treatment,
and prevention. The problematic issues of this
study were insufficient data on the prevalence
of allergic reactions to cashews and insuf-
ficient data on allergies to this nut in adults
since more studies were devoted to cashew
allergies in children.
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Materials and Methods

This study was based on evidence and data
that corresponded to the topic of allergic reac-
tions to cashew nuts. The literature published
in reliable databases was searched. Research
papers published between 2020 and 2024
were selected. The study included literary re-
views, thematic, theoretical, empirical studies,
and clinical cases. The lack of data has been
supplemented by research, with a publication
date earlier than 2020. The literature on ca-
shew allergy was searched using the following
Keywords: anaphylaxis, urticaria, allergenic
proteins, sensitization, immunotherapy, com-
ponent diagnosis, immediate hypersensitivi-
ty, cashew allergens, cashew allergy factors,
cashew allergy in children, cashew allergy
diagnosis, cashew allergy treatment, cashew
cross-reaction, omalizumab, food allergy,
symptoms of cashew allergy, immunotherapy
of cashew allergy Poland. The listed keywords
were used to search for papers published in
English in such databases as Scopus, PubMed,
Google Scholar, and ScienceDirect.

One hundred forty-three publications accessi-
ble for reading in the specified databases were
selected to explore the topic. The titles, ab-
stracts, headings, and body text of each paper
were studied in detail, analyzed, and reviewed
for the final entry of the article in the list of
references and further study. Information was
extracted from the research based on data on
the publication date, the country in which the
research process was conducted, the study de-
sign, the name of the first author, and the jour-
nal name. Publications were excluded from the
list if they did not meet the selection require-
ments: they were not published in English,
did not correspond to the topic being studied,
were paywalled, contained inaccuracies in the
search key, and had poor-quality content. After
excluding the papers that did not pass the se-
lection criteria, 58 studies remained.

Information on the prevalence of allergic reac-
tions to cashews, which involved the belong-
ing of the nut to a particular genus of tree
nuts, was analyzed and systematized. Infor-
mation about cashews’ popularity, prevalence,
and use in everyday life was considered. De-
termining allergen proteins in cashews, which
can cause an allergic reaction in children and
adults, was investigated in detail. The symp-
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rnosiganu nonepeaHbO BU3IHAYEHUM KPUTEPIAM
Ta 6YJ'IVI BKJIIOUYEHI A0 OCTaTO4YHOro nepeniky.

Y poboTi cuctematmloBaHa iHdbopMauis woao
NOLIMPEHOCTI anepriyvHnx peakuin Ha kew'to,
3 ypaxyBaHHAM TaKCOHOMIYHOI HanexXHoc-
Ti Kew'to 40 poAWHW AepeBonofibHMX ropi-
XiB. PO3rngaHyTi AaHi Npo piBEHb CMOXWBAHHA
Kew'to, Noro AOCTYMHICTb Ta MOMNYNSAPHICTb Y
NOBCSIKAEHHOMY pauioHi. OcobnuBy yBary
NpuAaiNeHo xapakTepucTuui anepreHHux 6inkis
Kew'to, WO MOXYTb MPOBOKYBATU IMYHHY Bif-
noBiab y AiTen i gopocnnx. BuBuyeHunin cnekTp
KNiHIYHMX NpOSABIB aneprii Ha Kew'to — BiA ner-
Knx (Kponue’siHKa, anepriyHui pmHIT) A0 TAX-
KnX aHadinakTM4YHUX peakuin (bpoHxocnasm,
LWIYHKOBO-KMLLKOBI po3/saan).

OnuncaHi OCHOBHI AiarHOCTMYHI niaxoaun: 36ip
asieprosioriyHOro aHamHesy, OLiHIOBaHHA 4ac-
TOTM CUMNTOMIB MICAS CMOXMBAHHS Kew'to, BU-
SIBNIEHHS FEHEeTUYHOI CXMNbHOCTI, NabopaTopHe
BM3HAYEHHS 3arafbHOro Ta cneuyudiyHoro IgE,
WKipHI Npuk-TecTn (NpuknagHi abo iH'ekuinHi),
a TaKOX MpOBOKAaUilHi TeCcTu 3 nepopasbHUM
HaBaHTaXXeHHAM. BuaHauveHHs piBHS cneyundiy-
Hux IgE no aneprenHumx 6inkis kew'to (Anao 1,
Ana o 2, Ana 0 3) BMKOHaHa WAAXOM KOMMO-
HeHTHOI giarHoctuku (CRD, aHrn. component-
resolved diagnostics), metogy ImmunoCAP Ta
iMmyHOdepmMeHTHOro aHanisy (ELISA). TexHono-
rian CRD gana 3mory igeHTudikyBaTtn natepHu
ceHcmbinisauii WNAXoOM BUMIpHOBaHHA 3B’A3Y-
BaHHA IgE 3 ounweHMU anepreHHMMM KoMno-
HeHTamn. Metoa ImmunoCAP — dnyopecueHT-
HUI iIMyHOdEepMeHTHUI aHani3 — 3abe3neyyBas
KilbKiCHe BMW3HaydyeHHsA crneundiyHmx IgE #
CTaB CTaHAApPTU30BaHUM IHCTPYMEHTOM OLiH-
Kn ceHcmbinizauii. Y HU3Li AoCniaXeHb TaKoX
6yB 3actocoBaHuin ELISA ana BusBNEHHSA pe-
akTuBHOCTI IgE oo pekoMbiHaHTHUX Ta npwu-
poOAHUX eKCTpakTiB anepreHis kew’to. Ui nig-
X04M Aanu 3MOry peTesibHO OUIHWUTK aneprii Ha
Kew'to, BIAPI3HMBLUM MEpPBUHHY CceHcmbiniza-
uito BiA mepexpecHol peakTUBHOCTI. bynu ae-
TasbHO MNpoOaHanisoBaHi AaHi WoAo NiKyBaHHA
aneprii Ha kew’o. 3BiT MicTUTL iHdOpMaLio
npo cybniHreanbHy, NepopasibHy Ta enikyTaH-
Hy iMyHOTepanito, a TaKoX MpO 3aCTOCYBaHHA
omanizymaby. bynu po3rnsHyTi AaHi WwWoao no-
NiNWeHHS AKOCTI XXUTTH Ta 3MEHLWIEHHS LWOoAeH-
HMX obMeXeHb Yy NauieHTiB nicns NikyBaHHSA
anepriyHnx peakuin Ha Kew'to 3a A0MOMOrow
omanisymaby Ta imyHoTepanii.

54

Review

Pe3synbTatn

[TowmpeHicTb, anepreHy 1a KaiHiYHi cuMiTomMum
aneprii Ha Kew’to

lMopix kew'to (Anacardium occidentale) — poc-
JINHA, WO HaneXxuTb A0 poanHM Anacardiaceae
i mictute 9 BuaiB poay Anacardium [18; 19].
Anacardium occidentale — 6araTtopiuHe aepeso,
noliMpeHe B TPOMIYHOMY KniMmaTi, WO Noro uj-
HYIOTb 3a MJ0AM Ta HaciHHA [20; 21]. «46nyko
Kew'to» — Lue nceBaonnis i3 poswmpeHnm yepe-
LUKOM NINCTKA, LU0 MA€E SAICKpaBMI CONOAKUI apo-
MaT i cMak. [opix Kew'td po3TallOBaHW 30BHiI
ncesaoNNoAy 1 OTOYEHWUIM TBEPAO 060NOHKOLO.
lopixun Keww'to BUKOPUCTOBYHOTb K iHIPEAIEHTU B
b6aratbox cMpux i TepMivyHO 06pobeHnx cTpaBax,
BOHWM TakKoX BXOAATb A0 CKiagy MNpoOAyKTiB, Ta-
KMX SIK COYC NeCcTo, CONOAOLLI, BUMiYKa Ta KOHAN-
Tepcbki Bupobu [22; 23]. NMpnbnusHo 60% ropi-
XiB KeLU'to CMaXkaTb i3 4oAaBaHHAM COJli Ta CneLin
i CNOXMBAKOTb AK 3aKycKy. OCHOBHUMW KpaiHa-
Mun-cnoxxmBadamm kew'to € CLUA, IHais, Hinep-
nanam, HimeuunHa ta Benuka Bputatis [2].

[JJO OCHOBHMX anepreHiB kew'to, odililiHO
BM3HaHMX HaWbinblWw 3HaYyWMUMKN Y PO3BUTKY
aneprivyHmMx peakuin, HanexaTtb Ana o0 1, Ana
0 2 T1a Ana o 3. Ana 0 1 HanexwuTb 40 Haapo-
AnHn Cupin, poaunu Vicilin-like i mae Bucoky
CTINKICTb A0 (epMeHTaTUBHOI Ta TepMidHOi
06pob6bkun. Ana o 1 Mmae monekynsapHy macy 50
kK[a. Ana 0 2 TaKoXX HanexXuTb 40 HAAPOAMHMN
Cupin, poavHu Legumin, Mae MoOJieKynsapHY
mMacy 33 k[a [24; 25]. Ana o0 3 HanexuTb A0
HaapoAunHW Prolamin, poauHu 2S-anbbymi-
HiB, i, 9K i Ana 0 1, Ma€ BUCOKY CTiliKiCTb A0
TepMidyHOi Ta depMeHTaTUBHOI 06pobkun [3].
MonekynspHa Maca Ana 0 3 CTaHOBUTb 13
kda [26]. 3 ycix nauieHTiB, SKi CTpaxaawTb
Ha anepriyHy peakuito o kew'to, 50% ceH-
cubinizoBaHi no Anao 1, 62% -go Anao 2, a
81% BuaBNATb ceHcmbinizauito go Ana o 3.
J.P.M. van der Valk 3i cniBaBT. [27] aocnignnun
IgE-onocepeakoBaHy peakKTUBHICTb A0 OYun-
LWeHNX anepreHHux b6inkis kew'to — Ana o 1,
Ana o 2 Ta Ana o 3. Pe3ynbTaTn NopiBHIOBaNN
3 KJiHIYHMMKW npogBaMu y nauienTis. Jocnia-
HWUKW BCTaHOBWN, WO BCi TpU anepreHn mo-
XKYTb He3asieXXHo OAMH Big 04HOr0o CrpUYNHS-
TV NO3nTUBHY IgE-BiANOBIAb | KNiHIYHI peakuil
NpM CNoXuBaHHI Kew'to. MiHiManbHa Kinb-
KicTb kew'to B 1 Mr, wo Bignosigae 1/100 ua-
CTUHM ropixa, MoXe Npmu3BecTn Ao byab-sKuX
anepriyHmMx npossiB. ¥ Tabnuui 1 HaBeneHo
NOPIBHANBHY XapaKkTepuctuky binkig-anepre-
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toms of cashew allergy were also investigated,
considering reports from mild manifestations
to severe anaphylactic cases such as urticaria,
allergic rhinitis, bronchial asthma, and gas-
trointestinal disorders. Diagnostic methods
were also considered, such as the collection
of anamnesis data, complaints, the frequency
of symptoms after eating cashew nuts, genet-
ic predisposition, laboratory data in the form
of determining general and specific IgE, skin
tests in the form of injections or application of
an allergen to the skin, and experimental test-
ing with oral use of the allergen. The identifi-
cation of specific IgE for cashew allergen pro-
teins (Ana o 1, Ana o 2, Ana o 3) was derived
from an analysis of published research utiliz-
ing component-resolved diagnostics (CRD),
ImmunoCAP, and enzyme-linked immunosor-
bent assays (ELISA). CRD was employed to
discern sensitization patterns by measuring
IgE binding to pure allergen components. Im-
munoCAP, a fluorescent enzyme immunoas-
say, quantifies particular IgE levels, offering
a standardized method for evaluating allergen
sensitivity. Several investigations utilized ELI-
SA methods to assess IgE reactivity to recom-
binant and natural cashew allergen extracts.
These approaches enabled a thorough assess-
ment of cashew allergy by distinguishing pri-
mary sensitization from cross-reactivity. The
data on the treatment of cashew nut allergies
was analyzed in detail. The report included
information on sublingual, oral, and epicuta-
neous immunotherapy and the use of omali-
zumab. Data on improving the quality of life
and reducing daily restrictions in patients af-
ter treating allergic reactions to cashew nuts,
using omalizumab and other immunotherapy,
were considered.

Results

Prevalence, allergens, and clinical symptoms
of cashew allergy

Cashew (Anacardium occidentale) is a plant
that belongs to the Anacardiaceae family and
includes 9 species of the genus Anacardium
[18; 19]. Anacardium occidentale is a perenni-
al tree common in tropical climates, valued for
its fruits and seeds [20; 21]. The cashew ap-
ple is a pseudofruit with an enlarged leaf stalk
and a bright, sweet aroma and flavor. The ca-
shew nut is found outside the pseudofruit and
has a rigid shell. Cashews are used as ingre-
dients in many raw and processed dishes and
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are also part of products such as pesto sauce,
sweets, baked goods, and pastries [22; 23].
About 60% of cashew nuts are fried with salt
and spices and consumed as snacks. The larg-
est consumers of cashews are the USA, India,
the Netherlands, Germany, and the United
Kingdom [2].

Cashew allergens that have been isolated and
officially recognized as the most significant in
the occurrence of allergic reactions are Ana o
1, Ana o 2, and Ana o 3. Ana o 1 belongs to
the Cupin superfamily, the Vicilin-like family,
and has high resistance to enzymatic and heat
treatment. Ana o 1 has a molecular weight of
50 kDa. Ana o 2 also belongs to the Cupin
superfamily but the Legumin family, having
a molecular weight of 33 kDa [24; 25]. Ana
0 3 belongs to the Prolamin superfamily, the
2S-albumin family, like Ana o 1, has a high
resistance to thermal and enzymatic treat-
ment [3]. The molecular weight of Ana o 3 is
13 kDa [26]. Of all patients suffering from an
allergic reaction to cashews, 50% are sensi-
tized to Ana o 1, 62% are sensitive to Ana o 2,
and 81% show sensitization to Ana o 3. J.P.M.
van der Valk et al. [27] examined the IgE re-
action to the purification of cashew allergen
proteins Ana o 1, Ana o0 2, and Ana o 3. They
compared the results with the clinical picture.
They discovered that all allergens, indepen-
dent of each other, could cause a positive IgE
result and problems when eating nuts. The
minimum amount of cashews in 1 mg, which
corresponds to 1/100 of a part of a nut, can
lead to allergic manifestations of any nature.
Table 1 provides comparative information on
tree nut allergen proteins that may have a
cross-allergic reaction.

The most common age for cashew allergy
ranges from 2 months to 27 years [28]. Al-
lergic reactions to cashews can range from
itching in the oral cavity to severe anaphylac-
tic reactions [29-31]. Anaphylactic reaction
to cashews was reported in 50% of patients
with cashew allergy. Skin lesions were the
predominant symptom, followed by gastroin-
testinal phenomena [7]. Respiratory disorders
were observed in 50% of patients; asthma
and allergic rhinitis in combination with food
allergies had similar results in frequency [28].
At the same time, 100% of cases with skin re-
actions were not combined with anaphylaxis.
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HiB AepeBHMX ropixiB, WO BOHU MOXYTb BU-
K/IMKATW nepexpecHy aneprivyHy peakuito.

HaluyacTiwe anepris Ha Kew'to BUHWKAE Yy Bili
BiA 2 MicsuiB go 27 pokis [28]. KniHiyHi npo-
SIBM MOXYTb BapitoBaTuUCs Bi4 CBepbiHHS B po-
TOBili MOPOXHUHI A0 TSHKKMX aHadinakTUUHNX
peakuin [29-31]. Y 50% nauieHTiB 3 aneprieto
Ha Kew’to 6yna 3apeecTpoBaHa aHadinakcis.
HaruacTtiwmmmn cumntomammn 6ynm LWKipHi ypa-
XXEHHS, 3a AKUMU cnigyBanu LWIYyHKOBO-KULL-
KOBi po3naau [7]. PecnipaTOpHi nopyLlleHHs
TAKOX MPOCTEXYBasnca y MONOBUHU XBOPUX,
npu UboMy 6poHXianbHa acTMa Ta anepriyHui
PUHIT Y MOEAHAHHI 3 XapyOBOK asieprielo Manau
CXOXMUW piBeHb nowwupeHocTi [28]. BogHouac
100% BuMNaaKiB LWKIpHMX peaKLuiin He CynpoBO-
J)KyBanucs aHadinakciet. SKLWo no4yaTkoBUMHI
nposieammn 6ynn aHadinakTUUHi peakuii, WKip-
Hi cumnToMu 6ynu cynyTHiMU. Ha BiaMiHY BiA
aneprii Ha apaxic, anepria Ha kew'’to y 6inbLwo-
CTi BMMNAAKiB CynpoOBOAXEHA LLUTYHKOBO-KWULL-
KOBMMU CMMNTOMaMu. Lle 3axBOptoBaHHA MOXe
MaTW TSOKKI Hacnigky, BKAOYHO 3 JSIeTaslbHUMU
BMNaAKamMu K y AOpoCaunx, Tak i B giten [32].

AHadinakTUyHi peakuii Ha Kew'to @ikcoBaHi
yacTiwe, HiX Ha apaxic — y 50% npotn 30%
BMNaAKiB BiAMOBIAHO. 3a AAHUMU AOCNIAXKEHHS
J.P.M. van der Valk 3i cniBaBT. [7], cmumMnTOMM
aHadinakcii, cnpnyMHeHoi Kew'to, NpoCcTexy-
Banuca y 18% Bunaakis, Toai Ak npuv aneprii
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Ha apaxic uel NokasHuK ctaHoBuB 13%. AHa-
noriyHi pesynbtatv otpuMmann M. Davoren Ta
J. Peake [33]: cepen 215 piTeli 3 aneprieto Ha
ropixm 74% manu ceHcubinizauito 4o kew'to, i
nvwe 30% — po apaxicy. Kpim Toro, y 5-11 3
27-MW MauieHTiB 3 anepriero Ha Kew'to peakuii
BMHMKANW BXE MPU KOHTAKTI MPOAYKTY 3i LWKi-
poto abo cnm3oBMMKM 060/I0HKAMU; OAMH i3 HUX
nepeHic aHadinakTUyHy peakuito [29].

JiarHocTmnka anepriyHux peakuiri Ha KeLl'ro,
nepexpecHi peakuii Ta 1iKkyBaHHs
MigTBEpAXXEHHS AiarHO3y aneprii Ha Kew'to
30iNCHIOETbCA 3abopoM aHaMHesy, MpoBeAeH-
HAM LWKIPHUX MPUK-TECTIB Ta BU3HAYEHHSAM piB-
HA cneundiyHmx IgE [29]. BapTo 3a3HauuTw,
LLIO BUABNEHHS piBHA crieundiyHoro IgE, sk ans
Kew'to, TaK i 4ns iHWKWX NpoAyKTiB, HE MOXe AnN-
epeHUitoBaT KIHIYHO 3HauyLly aneprito abo
6e3cMMnToMHY ceHcmbinizauito. «30/10TUM CTaH-
[apTOM» BCTaHOBJ/IEHHS aneprii Ha Kew'to € no-
ABIMHWI cninuii nnauebo-KOHTPOSIbOBaHUM Xap-
yoBuin Tect (Double-Blind, Placebo-Controlled
Food Challenge, DBPCFC). fkwo B aHaMHes3i
NOANHU € OdILINHO 3apeecTpoBaHUi BUNAA0K
aHadinakcii Ha kew’to, DBPCFC He pekomMeHao-
BaHWM [7]. JocnigHMKM TakKoX 30CepemxytoTb
3ycunns y cdepi HanpautoBaHHA MPOrHOCTMY-
HUX MoZenen aneprii 4o ropixis.

JocnigpxeHHa L. Saba 3i cnisaBT. [34] npo-
OEMOHCTPYBano, WO TpeTuHa AiTeln, aKi mManu

Tabanys 1

MopiBHANbHA XapaKTepucTUKa 6inkiB-anepreHiB AepeBHUX ropixiB

. . . NicoBuin | Bonocbkunin , .
CyneppoavHa PoauHa BionoriyHa dyHKuUis ropix ropix MNekaH | Kew'to | dicTawka
) Bucoka cTabifibHiCTb 10 TEPMIYHOI Ta Jugr3 H/A H/4 H/4
Mponaminn NSLTP | pepmenTHoi o6pobky, pH-sanexHa | <738 3,078 H/O H/A H/4
_ . Bucoka cTabifibHICTb A0 TEPMiYHOI Ta )
2S-anbbyMmiHun H/A hEPMEHTHOT OBPOBKM Cora 14 Jugril Jugnl|{Anao3| Pisvl
KyniHm Biumninm | MPOMIXHA CTABINLHICTL A0 TEPMIMHOT | (o 41 | Jugr2 |Jugn2|Anao1l| Pisv3
Ta bepMeHTHOI 06pobkm
H/O JleryMiHu H/A Cora9 Jugré6 Jugn4|{Anao2| Pisv?2
Hu3bka cTabinbHiCTb 4O TEPMIYHOI,
Bet v 1-nogibHi | Betv 1 | ynbTpaBucokoro Tucky Ta depmeHT- | Cora 1l Jugr5 H/4 H/O Pisv 5
HOT 06po6KM
MpodginiH-no- .. | MpoMixHa cTabinbHiCTb A0 TepMiYHOT
LibHi Npodiniu Ta pepMeHTHOI 06pobKM Cora 2 Jugr’/ /0 H/0 H/0
CTpyKTYypHi 6inku xuposux Tineup | Cora 12 H/4 H/4 H/A H/A
OneocuHu H/4 H/A Cora 13 H/4 H/4 H/A H/A
H/O Cor a 15 H/4 H/O H/4 H/4

H/L0 — Hemae aaHux/He ineHTUdiKoBaHO.
[>xepeno: ykiaaeHo aBTOpPOM Ha OcHOBI [3].
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Table 1
Comparative characterization of tree nut allergen proteins
Superfamily | Family Biological Function Hazelnut | Walnut Pecan Cashew | Pistachio
High stability to thermal and enzy- Jugr3 N/A N/A N/A N/A
Prolamin nsLTP matic treatment, but its stability is | Cora 8
pH-dependent Jugr8| N/A N/A N/A N/A
. High stability to thermal and enzy- . .
2S albumin N/A matic treatment Coral4|Jugrlflugnl|Caril |Anao3| Pisvl
. - Intermediate stability to thermal and . .
Cupins Vicilins enzymatic treatment Corall|Jugr2fJugn2|Cari2 |Anaol| Pisv3
. Jugré6 . .
N/A Legumins N/A Cora?9 Jug r 4 Jugn4 | Cari4 [Anao2| Pisv2
Betv 1-like | Bety1 | oW stability tothermal, ultra-high |~ 4 |50 50 naA | nA | NA | Pisvs
pressure, and enzymatic treatment
Profilin-like | Profilin | [Ntermediate stability to thermaland | o5 5 |34g 7| na | NA | NA | N/A
enzymatic treatment
Structural proteins of oil bodies Coral1l2| N/A N/A N/A N/A N/A
Oleosin N/A N/A Cora 13| N/A N/A N/A N/A N/A
N/A Cor a 15 N/A N/A N/A N/A N/A

Source: compiled by author based on [3].

If the initial manifestations were anaphylactic
reactions, skin symptoms were concomitant.
Cashew allergy causes gastrointestinal disor-
ders in most cases, unlike peanut allergy.

A cashew allergy can cause severe conse-
quences, which can lead to death in adults
and children [32]. In addition, anaphylactic
reactions to cashews were recorded more of-
ten than to peanuts, accounting for 50% and
30%, respectively. Another study by J.P.M.
van der Valk et al. [7] also showed that ana-
phylactic symptoms caused by cashews (18%)
occur more often than by peanuts (13%). This
was also confirmed in a study by M. Davoren
and J. Peake [33], where out of 215 children
with nut allergies, 30% were allergic to pea-
nuts and 74% to cashews. In addition, 5 out
of 27 patients allergic to cashews showed al-
lergic symptoms after contact with this prod-
uct on the skin or mucous membranes. One of
these five patients had an anaphylactic reac-
tion [29].

Diagnosis of allergic reactions to cashews,
cross-reactions, and treatment

Diagnosis of cashew allergy is made by col-
lecting anamnesis, conducting skin tests, and
determining the level of IgE [29]. The defini-
tion of IgE, both for cashews and other prod-
ucts, cannot differentiate clinical allergies or
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asymptomatic sensitivity. However, the best
method for determining cashew allergy is a
double-blind placebo-controlled food chal-
lenge (DBPCFC). If a person has an officially
registered case of cashew anaphylaxis in their
anamnesis, DBPCFC is not recommended [7].
Researchers are also directing efforts to de-
velop a model for predicting nut allergies.

A study by L. Saba et al. [34] found that a third
of children who were allergic to cashews were
also allergic to pistachios. In addition, pista-
chios were not a significant factor in the de-
velopment of an allergic reaction to cashews.
Another study by P.G. Cetinkaya et al. [35]
showed that a skin test for pistachios and ca-
shews was a better diagnostic method com-
pared to determining sIgE and total IgE, and
the combined use of the skin test and a specific
IgE can predict reactivity during the consump-
tion of cashews or pistachios. T.D. Dang et
al. [36] investigated the issue of determining
component diagnostics using IgE to 2 S-albu-
min from cashew Ana o 3 to accurately diag-
nose cashew allergy and minimize oral cashew
tests in some patients. Testing sIgE for Ana o
3 was found to have higher accuracy in diag-
nosis than determining only sIgE for cashews.
The comprehensive determination of sIgE to
cashews and sIgE Ana o 3 helped predict an
allergic reaction to cashews and prevent ana-
phylaxis from 66% to 12.8% in children.
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aneprilo Ha Kew'tl, TaKoX Manu aneprio Ha
dicTtawkn. Kpim Toro, gicrtawkmn He 6ynun 3Ha-
YyLWMM HaKTOPOM Y PO3BUTKY anepriyHoi peak-
Lii Ha kew'to. IHWe gocnigxeHHs P.G. Cetinkaya
3i cniBaBT. [35] 3acBiguwnnio, WO NpoBeAeHHS
WKIPHOro MNpuUK-TECTYBaHHA Ha icTawkn Ta
Kew'to € KpawuMm MeToAOM AiarHOCTUKW Mo-
PIBHAHO 3 BM3Ha4yeHHsAM cneuundivyHoro IgE Ta
3aranbHoro IgE, a koMbiHOBaHe BMKOpUCTaH-
HS LWKipHOro NpUK-TecTy Ta cneundiyHoro IgE
MOXX€ NMPOrHO3yBaTW peaKTUBHICTb Nig Yac cro-
XKMBaHHA Kew'to abo dicrtawok. T.D. Dang Ta
iH. [36] mocnigxyBanu NUTAHHSA BU3HAYEHHS
KOMMOHEHTHOI AiarHOCTUKN 3 BUKOPUCTAHHAM
IgE no 2 S-anbbyMiHy pa3oMm i3 BM3HAUYEHHAM
piBHa IgE go Ana o 3 ansd TO4HOI AiarHOCTU-
KW aneprii Ha Kew'to Ta MiHiMi3auii npoBeaeHHS
nepopanbHUX TECTIB Ha Kew'lo y AeaKux naui-
€HTIB. BugaBneHo, WO BW3Ha4YeHHHA piBHA cne-
umdiyHoro IgE no Ana 0 3 Ma€E BULLY TOYHICTb
y AiarHoctuui, HiXX BM3HadyeHHa nuvwe IgE no
eKcTpakTiB Kew'to (2 S-anbbyMiny). Komnnek-
CHe BM3Ha4deHHs IgE no kew'to (2 S-anbbyMiny)
Ta Ana o 3 gonomorno nepeabadunTtu anepriyHy
peakuilo Ha Kew’'to Ta 3anobirtu aHadinakcii
BiA 66% no 12.8% vy piten.

BpaxoBylouM HasABHICTb MepexpecHUX peakuii
M) yCiMa AepeBHUMU ropixaMun Ta 3HA4YHy Mo-
LUMpeHiCcTb aneprii Ha apaxic, 6yno nposeaeHe
pocnigxeHHs D.J. Palmer 3i cniBaBTopamn [37],
B IKOMY AiTSIM BBEM KeLl't0 B pauioH y paHHbO-
My BiUi 33419 ouiHiOBaHHSA 6e3neyYyHoCTi 1oro
CNOXMBAHHSA. [liTein po3noainunam Ha Tpu rpynu
i 3aNponoHYBanu BXMBATU roOpixu Keww'to: OAHY
YalHy JIOXKY AN AiTel BiKoM Big 6-Tu Ao 8-Mu
MicauiB, ABi YalHi noxkn ans 8-9-Ttmn Micsuis
i TPU YalHi NoXKKU - ansa giten crapwmx 10-
TU MicsiuiB. BuM3HayeHo, WO BBEAEHHS Kew'to
MOXHa BBaxkxaTu 6e3neyHuM y Biui BiaA 6-Tn A0
8-Mn Micauis. 3 ycix peakuin BapTo BUAINUTH,
LLIO SIMLIE B OAHIET ANTUHN 3'9BMBCSA Habpsik 06-
ny4s Ta Kponmue'aHKa Yy Bili 6.5 Micauis nicns
BBeAEHHS Kelw'to. Y Apyroi AUTUHW anepris Ha
Kew'to po3BMHYynacs yepes 12 micsuis, He3Ba-
Karun Ha Te, WO ropixv He BBOAWIN B paLioH
Mi>K 6-Ma i 12-Ma Micausamu.

Y pocnigxkeHHi S. Bastiaan-Net 3i cnieasT.
[38] BMBYanM nepexpecHy peakTMBHICTb MiX
ropixamm Kew'to 3 iHWWMKW BUAAMU OEPEBHUX
ropixis, MaHro, CyMaxoM Ta poXXeBuM NepLeM.
Lle nocnigkeHHsa nokasano, wo 63% nauieHTiB
NO3UTMBHO pearyBsasn Ha Kew'to, 3 Akux 50%
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6ynn uytnuei nuwe po kew’ro, a 19% - A0 iH-
WX ropixis. Y ntogen, aki Manu aneprito Ha
npoayktTn 3 Buay Anacardiaceae, npocTexy-
Baslacd Aewo iHWwa peakuid Ha po3ni3HaBaHHA
anepreHiB, aHixX y nwaen, ski Manu aneprito
Ha MNpoOCTi AepeBHi ropixu. PoxeBuin nepeub,
Wo MicTuTb 6inkm 36epiraHHA HacCiHHSA anbby-
MiHY Ta 6060BMX, 3B'A3YETbCA 3 CMPOBATKOK
KpOBi MaUIEHTIB, YyTAMBMX A0 Kew'to. Takox
6yno igeHTUdiKOBAHO IOMiIHaN-3B'A3YyO4NIA
6inoK, AKMA MOXe BCTynaTu B MeEpexpecHy
peakuito 3 6araTbMa npoayKTamMu 3 POAUHU
AHakapgaiesi (Anacardiaceae). Ha puc. 1 306-
pa)keHi BUAN AepeBHUX ropixiB, 30Kpema 3 po-
AvHn Anacardiaceae, BXMBaHHS SIKUX MOXe
6yTn acouinoBaHe 3 NMOTEHLINHOK Nepexpec-
HOK PEaKTUBHICTIO A0 KeL' 0.

HalkpawmMm meToooM NikyBaHHSAM aneprii go
Kew'to € BUYYEHHS LbOro ropixa 3 pauioHy
xapyyBaHHs [39; 40]. OgHak mauieHTV pgena-
Ni yacTiwe CTUKalTbCs 3 Ui€lo npobnemoto,
OCKINbKM KeL'to CTa€e NoNyAspHUM iHFpeAiEHTOM
Ans 6aratbox cTpas. Kpim Toro, ans nikyBaHHS
BUKOPUCTOBYIOTb MOEAHAHHSA NepopasibHOl iMy-
HoTepanii 3 AIETUYHUM BUJTYYEHHAM rOpixiB Ta
NPOAYKTIB i3 MepexpecHOI0 peakTUBHICTIO [29].
MepopanbHy iMyHOTEpanito SMUsSMKU, apaxicoMm
Ta MOJZIOKOM BBa)alOTb MEPCNEeKTUBHMUM METO-
OOM 3HWMXEHHS 4YYyTNMBOCTI Ta TONEPAHTHOCTI,
He3Ba)katouM Ha nobivHi edekTn Ta TpPyAHOLLI
3 niabopom go3n. Y ManbyTHbOMYy nepopasib-
Ha iMyHOTepanis Kew'to TakoX MaTume nep-
CNEeKTMBU A5 NiKyBaHHS anepriyHMxX peakuii.
BpaxoBytouun, WO Kew'to MaE NepexpecHy pe-
AKTUBHICTb 3 iIHWMMM BUAAMU rOpiXiB, 1X TaKOX
AOUINTbHO BMAYYNTM 3 pauioHy [7].

M. Pasioti 3i cniBaBT. [41] wykann crnoci6 ni-
KyBaHHSA aneprii Ha AepeBHi ropixu, ornoce-
peakoBaHoi IgE, 0o AKMX HanexaB i Kew'to.
ImyHOTepanito npu aneprii Ha Kew'to BUBYanu
3 BUKOPUCTAHHAM PpI3HUX LWNAXIB BBEAEHHSA:
nepopanbHoro, cybniHrBanbHOro, enikyTaH-
Horo, migwkipHoro. Ans cybniHreanbHOi Tepa-
nii 6yna BCTaHOBAeHa NiATpUMyBasibHa A03a
6inka, ska npu3Bena A0 MO3UTUBHUX pe3yib-
TaTiB JliKkyBaHHSA, BU3HA4YeHUX 3a AOMNOMOrow
DBPCFC abo nepopasbHOro Tecty 3 ropixamu.
besneka cybniHreanbHOi iMyHOTepanii 6yna
AoBeJeHa, OCKiflbkM 3 nobiyHnx edekTiB y na-
LIEHTIB MpocTexyBaBca nuwe ceepbix y po-
TOBI/ MOPOXHUHI, @ nNpo noTpeby BBeAeHHS
aApeHaniHy npu UbOMY He MOoBiIAOMNAIOCH.
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Given the presence of cross-reactions between
all tree nuts and the significant prevalence of
peanut allergy, a study was conducted by D.J.
Palmer et al. [37], where the introduction of
cashew nuts at an early age was used to as-
sess its safety. The children were divided into
three groups and were asked to ingest ca-
shew nuts: one teaspoon for children aged 6
to 8 months, two teaspoons for 8-9 months,
and three teaspoons for children older than
10 months. It has been determined that the
introduction of cashews is considered safe at
the age of 6 to 8 months. Of all the reactions,
it is worth highlighting that only one child had
facial swelling and urticaria at 6.5 months af-
ter the introduction of cashews. The second
child developed an allergy to cashews after
12 months, despite not having the nuts intro-
duced between 6 and 12 months.

The study by S. Bastiaan-Net et al. [38] inves-
tigated the ability of specific IgE for cashew
nuts to cross-react to other types of tree nuts,
mango, sumac, and pink pepper. This study
showed that 63% of patients reacted positive-
ly to cashews, of which 50% were sensitive
only to cashews and 19% were sensitive to
other tree nuts. People who were allergic to

Kingdom
Plantae

Subkingdom
Tracheobionta

Superdivision
Spermatophyta
|

Review

products from the Anacardiaceae species had
a slightly different reaction to recognizing al-
lergens than people who were allergic to sim-
ple tree nuts. Pink pepper, which has albumin
seed storage proteins and legumin, is bound
to the serum of patients sensitive to cashews.
A luminal binding protein has also been iden-
tified, which can combine in a cross-reaction
with many products of the Anacardiaceae spe-
cies. Figure 1 shows the species of tree nuts,
including the Anacardium family, which can
cause cross-allergic reactions.

The best treatment for a cashew allergy is
to exclude this nut from the diet [39, 40].
However, patients are increasingly facing this
problem as cashews are becoming a popu-
lar ingredient for many dishes. In addition,
oral immunotherapy is used for treatment,
which is created in conjunction with dietary
restrictions of nuts and products that have a
cross-reaction to them [29]. Oral immuno-
therapy for eggs, peanuts, and milk is con-
sidered a promising method for reducing sen-
sitivity and tolerance despite side effects and
difficulties with dose selection. In the future,
oral immunotherapy for cashews will also
have prospects for treating allergic reactions.

Division
Coniferophyta

Division
Magnoliophyta

Class Class
Pinopsida Magnoliopsida
[ i |
Subclass Subclass Subclass
Dilleniidae Hamamelididae Rosidae
|
| | 1 1
Order Order Order Order Order Order Order
Pinales Lecythidales Fagales JuglaTdales Prot|ea|es Rosales Sapindales
Family Family Family Family Family Family Family Family
Pinaceae Lecythidaceae Fagaceae Betulaceae  Juglandaceae  Proteaceae Rosaceae Anacardiaceae #
| | ¥\
Pine nut Brazil nut Chestnut Hazelnut Pecan Macadamia Almond Cashew _— -
> Walnut Mango
o e ? .* . ] Pink pepper /‘
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- 4 “ - 4 At : Sumac
o & .
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e '!‘-J
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Figure 1. Comparative data of tree nuts. Source: Compiled by the author based on [38]
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PucyHok 1. MNepenik NpoayKTiB, BXXMBaHHS SIKMX MOXe 6yTK acouiioBaHe 3 NOTEHLIMHOK NepexpecHO PeakTUBHICTIO 40 KeLl'to
% p poay ’ Y pexp p

50 ntopen 3 aneprieio Ha Kew'to 6ynu 3anydye-
Hi A0 nepopasnbHoi iMyHoTepanii. Ix nocnigos-
HO MPOCUNN BXMBATU KeL'to 3 LiNbOBOK 0300
4000 ™r 6inka. [o 3aBepLlUeHHS AO0CNIAKEHHS
88% yuyacHukiB nepeHocunn crioxmsaHHA 4000
Mr 6inka Kew'to. Tpo€ NauieHTIB 4OCArNM AeCeH-
cmbinizauii nvwe o 1200 Mmr, LWe Tpoe NpUnmUHN-
NN NiKyBaHHSA AOCTPOKOBO, @ Y TPbOX BUMHUKIIN
peakuii, ki noTpebyBanu 3acToCyBaHHSA agpeHa-
NiHy B AOMaLUHIX yMoBax. Y geceHcmbinizoBaHnx
NaLEHTIB HANPUKIHLI JTIKyBaHHSA NPOCTEXYBasio-
Cs1 3HMXKEHHS piBHA cneundivHmx IgE, 3MeHLweH-
HA peakuii Npy WKIPHOMY TECTYBaHHI Ta 3HUXKEH-
HA akTMBHOCTI 6a3odinie. [licna 3aBeplueHHS
Tepanil yYaCHUKM MPOXOAMSIN CXOXe NiKyBaHHA
WoAOo iHWKX ropixis. Mpu ubOMYy Yy Aedakux na-
LiEHTIB, AKi NpoxoAnan iMyHOTEpanito NpoTHArom
LecTn Micauis, nig 4ac NpPoBOKaLiMHOIO TecTy 3
NMOBHOI 03010 Kel'to Bce e BUHUKanu nobiy-
Hi peakuii. OTpuMaHi pe3ynbTaTh cBigyaTb, LLO
Takun nigxia Moxke 3abesneunTn epekTUBHY ae-
ceHcmbinizauito A0 Kew'to, @ TaKoX MOTeHLiHO
[0 IHWKX POAMHHO CMOPIAHEHUX rOpiXiB.

LLloao nepexpecHoi iMyHoTepanil, BCTAHOBMEHO,
Lo AeceHcmbinizauis 4O OAHOMO BUAY AEPEBHUX
ropixiB MOXe 3yMOBWUTU MepexpecHy TosIepaHT-
HICTb A0 iHWWX CNOpiAHEHUX anepredis. Y Ao-
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cnigxeHHi A. Elizur 3i cniBaBT. [42] noBeaeHo,
WO iMyHOTepanid BONIOCbKUMU ropixaMu 3HU3U-
na 4yTnuBicTb A0 Kew'to y 5 3 19 nauieHTiB, Wo
cknano 26%. ImyHoTepanisa kew'to npussena 4o
aeceHcmbinizauii 4 i3 11 (36%) nauieHTiB 3 UyT-
JIMBICTIO A0 BOJIOCbKOIo ropixa 1a 26 3 68 (90%)
nauieHTiB 3 aneprieto Ao gictawok. MNokasHUKK
6ynM 3HAYHO BULLMMKM ANS FOMOJIOMYHUX Topi-
XiB, Hanpuknag, Kew'’to Ta icTaokK, BOOCbKNX
ropixis Ta nekaHy [41].

R.A. Wood 3i cniBaBT. [43] ouiHoBann omarni-
3yMab fK MOHOTepanito, W06 BU3HAUUTK, UM
MOXe Lel npenapaT copMyBaTh BUCOKY edek-
TUBHICTb i 3abe3neuntn 6e3neky AN nikyBaH-
HA Xap4yoBoOi aneprii Ha BeNMKY KisIbKiCTb Mpo-
AYKTIiB. Y pocnigXeHHi 6panu yyacTb nauieHTu
3 anepriero Ha apaxic Ta ABa iHWWX MPOAYKTH,
peakuis Ha ski 6yna niaTsepaxeHa (Kew'to, BO-
NOCbKi ropixu, yHAYK, SAus, NWEeHULO Ta MOo-
noko). MauieHTn otpumysanu 100 Mr npoaykTy,
Ha sakui Byna 3apeecTpoBaHa anepris, i Tpoxu
MeHLle apaxicoBoro 6inka, abo 300 Mr apaxico-
BOro 6inka i MeHLWy KiNbKiCTb ABOX iHLWMX Mpo-
AyKTiB. BignoBigHO 4O Macu Tifa Ta pe3yibTaTiB
piBHA cneumndiyHmx IgE, yyacHukn oTpumyBanu
nnauebo abo omanisymab nialWKipHO KOXHi 2-4
TUXHI NpoTAroM 16-20 TWXKHIB, Mic/s Yoro nNpo-
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Considering that cashews have cross-reactiv-
ity with other types of nuts, they should also
be excluded from the diet [7].

M. Pasioti et al. [41] sought a treatment
against allergy to tree nuts mediated by IgE,
which included cashews. Immunotherapy has
been investigated using oral, sublingual, epi-
cutaneous, subcutaneous drug delivery, and
other treatment methods. A maintenance
dose of protein was established for sublin-
gual therapy, which led to positive treatment
results determined using DBPCFC or an oral
test with nuts. The safety of sublingual im-
munotherapy has been proven, as out of the
side effects in patients, only itching in the oral
cavity was observed, and the administration
of adrenaline was not reported. Fifty people
with cashew allergies were involved in oral im-
munotherapy. They were consistently asked
to administer cashews with a target dose of
4,000 mg of protein. Patients with complete
desensitization were given 1,200 mg of pro-
tein for 6 months, and then they had to take
the full dose. The intake of nuts in the amount
of 4,000 mg was tolerated by 88% of patients
at the end of the study; three patients were
desensitized to 1,200 mg of protein, three
patients stopped treatment, and three more
patients were treated at home with adrena-
line injections. At the end of treatment, pa-
tients with desensitization had a decrease in
the reaction of the skin test, specific IgE, and
a reduction in the reactivity of basophils. Af-
ter this treatment, patients underwent simi-
lar therapy for other nuts. Patients who un-
derwent immunotherapy for six months had
an adverse reaction to an oral test with a full
dose of cashews. This suggests that this type
of treatment provides desensitization to ca-
shews and other tree nuts cross-linked to it.

As for cross-immunotherapy, one type of tree
nut can lead to desensitization to another nut.
The study by A. Elizur et al. [42] proved that
immunotherapy with walnuts reduced cashew
sensitivity in 5 out of 19 patients, which was
26%. Cashew immunotherapy resulted in de-
sensitization of 4 out of 11 (36%) patients
with walnut sensitivity and 26 out of 68 (90%)
patients with pistachio allergy. The indicators
were significantly higher for homologous nuts,
for example, cashews and pistachios, walnuts,
and pecans [41].
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R.A. Wood et al. [43] evaluated omalizumab
as monotherapy to determine whether this
drug can form high efficacy and ensure safety
for treating food allergies to many products.
The study involved patients allergic to peanuts
and two other products, the reaction to which
was confirmed (cashews, walnuts, hazelnuts,
eggs, wheat, and milk). Patients received 100
mg of the product to which the allergy was reg-
istered and slightly less peanut protein, or 300
mg of peanut protein and less in the amount
of the other two products. According to weight
and IgE results, participants received a place-
bo or omalizumab subcutaneously every 2-4
weeks for 16-20 weeks, after which the proce-
dure was repeated. The primary endpoint was
consuming peanut protein at a dose of 600
mg or more without manifestations of allergic
reactions. The next three key points were the
consumption of 1,000 mg of cashews, milk,
and egg protein, which would not cause aller-
gies. 79 out of 118 patients (67%) who took
omalizumab were found to meet the criteria
for the first point, compared with placebo. The
second key point had identical data for the first
point and corresponded to taking omalizumab
for cashews, 41% versus 3% placebo. Other
products also had high efficacy. This method
is considered safe, but there have been more
reactions at the injection site of omalizumab.
This study confirms that allergies to several
foods are well corrected by omalizumab and
significantly outperform placebo concerning
peanuts, cashews, and other allergens.

Oral therapy with omalizumab for mono- and
multi-bronchial allergies is considered to
be the only approved alternative treatment
method for allergic reactions to products that
have had accidental exposure. The patients
took nuts, including cashews in their pure
form, and included those treated with omali-
zumab. Desensitization was achieved for 88%
of nuts treated with omalizumab and 86%
with multi-immunotherapy. Processing nuts
for mono- or multitherapy helped to speed up
the procedure. However, more time was need-
ed for multi-immunotherapy. Almost 100% of
patients who reduced the maintenance dose
of protein to 300 mg tolerated 2,000 mg of
protein, regardless of the nut used for treat-
ment [44]. In addition, R.A. Wood et al. [43]
examined patients’ quality of life. The effect of
omalizumab on treating food allergies had a
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ueaypy nosToptoBanu. lNepBUHHOK KiHLLEBOHO
TOUKOI 6yno CcrnoXxuBaHHA apaxicoBoro 6inka
B no3i 600 mr abo 6inbwe 6e3 nposBiB anep-
rYHUX peakuin. HacTynHMMM TpbOMa KJIHOHOBU-
MW Toukamm 6yno cnoxmsaHHsa 1000 mr 6inka
KeL'to, MoJslIoKa Ta sie4Horo 6inka, SKi He BUKIN-
kanu 6 aneprii. 79 3i 118 nauieHTiB (67%), aKi
npuriManu omanisymab, Bignosiganu kKputepism
NepLUoro NyHKTY, NOpiBHAHO 3 nnauebo. [pyra
K/Ito4OBa TOYKa Masia iAeHTUYHI AaHi 3 MepLuok
TOUKOK | BignoBigana 3aCTOCyBaHHIO OMarnisy-
mMaby ans kew'to, 41% npotn 3% nnauebo. Mpu
BXXMBAHHI iHWKNX MPOAYKTIB 3aCTOCYBaHHA TaKoi
Tepanii TakoX Mano BMCOKY edeKTUBHICTb. Llel
MeToA BBaXxalTb 6e3neyHuM, ane B Micui BBe-
AeHHs omanizymaby npocTtexysanocs 6inblie
MicueBmMx peakuin. Lle pocnigxeHHs nigTeBep-
OXKY€E, WO aneprigd Ha AesKi Xap4yoBi NpoAyKTH
nobpe KopUryetbcs oMmaniaymabom i 3HauHo ne-
peBepLye nnauebo.

lMepopanbHa iMyHOTepania pas3oMm i3 3acTocy-
BaHHAM oManizymaby npwu nikyBaHHI NauieHTIB 3
6poHXianbHOK acTMO, AcoLiiOBaHOK 3 MOHO-
abo noniceHcmnbinisauieto, po3rnsfaEeTbCsa §K
€AVHWNI 3aTBEPAXEHUN aNibTEPHATUBHUI Niaxia
00 3HMXKEHHS PU3UKY anepriyHux peakuin Ha
Xap4oBi NPOAYKTW Y pasi BUNagKoBOro KOHTaK-
TY 3 HUMW. Y AOCAIOXKEHHI NALIEHTN BXUBauU
AepeBHi ropixm, 30Kpema Kew'to, y YUCTOMY BU-
rnagi; YacTuHa 3 HUX OTpUMMYyBana CynyTHIO Te-
panito omanizymabom. [deceHcmbinizauito 6yno
[ocsarHyTo y 88% nauieHTiB i3 ceHcubinizauiero
[0 OAHOro BuAy TropixiB MpuU BUKOPUCTAHHI
omanizymaby, Ta y 86% Bunagkis — y rpyni,
sAKa npoxoauna MyJsIbTUKOMIMOHEHTHY iMyHOTe-
panito. NonepeaHs ob6pobka b6inka (K y cxemi
MoHOTepanii, Tak i B My/bTUanepreHHoMy npo-
TOKOJi) CcNpusina NpUCKOPEHHIO AOCATHEHHS TO-
JIEPaHTHOCTI, Xo4a MyJibTUIMyHOTEpanisa noTpe-
6yBana 6inbLIOi TPMBANOCTI NikyBaHHA. Marixe
100% nauieHTiB, AKi 3HU3WN NIATPUMYBASIbHY
no3y no 300 mr 6inka, 36epiranu TONnepaHT-
HICTb 4O HaBaHTaXkyBanbHOi fo3n 2000 Mr He-
3aNexHo Bi4 TUNy ropixa, BUKOPUCTOBYBAHOIO
Ans imyHoTepanii [44].

Okpemum pocnigxeHHam R.A. Wood 3i cniBaBT.
[43] npoaHanizoBaHWin BMMB OManisymaby Ha
AKICTb XUTTHA MauiEHTIB 3 XapyOBOK asieprieto.
3rigHo 3 pesynbtataMu «OnNuUTyBaNbHUKA SAKOCTI
XUTTS MpW Xap4oBiin aneprii», nicns ABOX pOKiB
NiKyBaHHA NpPOCTEXYBANIOCA 3HWXKEHHA pPiBHA
CTpecy, MoninweHHs 3arasibHOro camMono4vyTTs
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Ta 340pOB’d, @ TaAKOX 3MEHLUEHHS LOAEHHNX
obMexeHb, NOB'A3aHNX i3 aneprieto. Y npoaHa-
Ni30BaHMX JOCNIAXKEHHAX PO3M/IAHYTI KisibKa Me-
TOAiB iMyHOTepanii, BK/IKOYHO 3 MepopasibHolo,
Cy6niHrBanbHOK, enikyTaHHOK Ta MiAWKIPHO
iIMyHOTEpani€, a TakoX Tepani€elo Ha OCHOBI
omanizymaby. Xo4ya Ui nigxoam nokasanu obHa-
AiNNuBI pe3ynbTaTh B KAIHIYHMX AOCNIAXKEHHSX,
IXHE perynsipHe 3acToCyBaHHS B KJiHIYHIN Npak-
TUui Bce we obmexeHe. MepopanbHy iMyHOTe-
panito 3aCTOCOBYIOTb Y KiJIbKOX aneproforiyHnx
KniHikax, npoTe in 6bpakye eanHOI cTaHaapTM3adii
ANns nikyBaHHA aneprii Ha kew'to. CybniHreans-
Ha Ta enikyTaHHa iMyHOTepanid Hapasi nepe-
6yBaloTb Ha CTaAii akKTMBHOIMo AOCNIAXEHHS, a
NOTOYHI KNiHIYHI BUNpo6yBaHHS CNPSMOBaHI Ha
OLHKY iXHbOI 6e3nekn Ta edekTmBHOCTI. OMa-
nisymab — MOHOK/OHanbHe aHTuTINo Ao IgE,
IO MOro 3acTOCOBYHOTb ANS NiKyBaHHS aneprii
Ha Kew'to no3a MexaMu oiliMHOro nokasaHHS
(off-label). BapTo TakoXx 3a3HaumMTn, WO OMasi-
3yMab He 6yB LUMPOKO BU3HAHUI K PYTUHHE Ni-
KyBaHHS Xap4oBoi aneprii Ha Kew'to. MNepL Hix
LUMPOKO peKoMeHAyBaTWU Ui MeToau JiKyBaHHSA
AN CTaHAAPTHOrO KJIiHIYHOrO 3aCTOCYBaHHS,
HeobXxigHO NpoBeCcTM AOAATKOBI AOCNIAXKEHHS Ta
OTPUMATU CXBasJIEHHSA PErynaTOpHUX OpraHis.

lMepexpecHi peakuii Ha iHLWI NpoAyKTH Ta K/i-
HIYHI BUNaAKu

B iHWoOMYy pgocnigXeHHi, nposeaeHoMy R.
Hoyos-Bachiloglu Ta iH. [45], BuBYanu nowm-
peHicTb Xxap4yoBoi aneprii y gitel. I3 455 na-
uieHTiB 13% nosigoMUAM NpPO MNOBTOPHOBAHI
CUMMNTOMMU, CMPUYUHEHI MEBHMMW NPOAYKTa-
MU XapyyBaHHA, a 6% BXe 3Hann Npo HasiB-
HICTb Xap4oBoi aneprii. I3 HUX 9% BunNagkis
BiAnoBiAanu AiarHo3y xap4yoBa anepriqa. llicnga
nposeneHHs aesknx obcrexeHb y 5.5% 6yna
nigTBepa)XeHa HaaBHICTb anepriyHol peakuil
Ha AepeBHi ropixu, anus, Wokonan, aBokajo
Ta 6aHaHu. [liT 3 Xap4yoBOlO asneprieto yacTi-
Wwe mManu 6poHxiansHy actmy (20% npotun 7%)
Ta aToniyHui aepmatut (32% npotn 13%). Li
AaHi CcBigYaTb Npo aKTyanbHICTb nNpobnemu Ta
HeobXigHICTb NpoBeAeHHS MnoganbluMx AO0CHi-
OXeHb y cdepi xap4yoBoi aneprii.

Y pocnigxeHHi, nposegeHomy R. Noorbakhsh
Ta iH. [46], woao nowupeHOoCTi aneprii Ha
dicTawkmM Ta nepexpecHoi peakuii 3 iHWWMK
ropixamm, BUSIBUAW, L0 anepria HanyacTiwe
3YCTpiYaEeTbCA B perioHax, Ae aKTUBHO BUPO-
WYyTb ropixv. MeTtoam BecTepH-6N0TUHIY Ta



Mpaui HTLW. MeanyHi Hayku
2025, Tom 77, N2 1 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci
ISSN 2708-8642 (online)

WWW.MSpPSss.org.ua
2025, Vol. 77, 1

ornsg

positive effect on this indicator. Patients were
tested with the “Food Allergy Quality of Life
Questionnaire,” which noted a reduction in
stress, general condition and health improve-
ment, and a reduction in daily restrictions 2
years after treatment.

The analyzed studies examined several im-
munotherapy modalities, encompassing oral,
sublingual, epicutaneous, and subcutaneous
immunotherapy and omalizumab-based ther-
apy. Although these approaches have shown
encouraging outcomes in clinical studies, their
regular application in clinical practice is still
restricted. Oral immunotherapy has been used
in several allergy clinics; nonetheless, it lacks
uniform standardization for treating cashew
allergies. Sublingual and epicutaneous im-
munotherapies are under investigation, with
current studies evaluating their safety and ef-
fectiveness. Omalizumab, an anti-IgE mono-
clonal antibody, has been employed off-label
to treat cashew allergy. However, it has not
been broadly accepted as a routine treatment.
Additional study and regulatory endorsement
are required before the widespread recom-
mendation of these therapies for standard
clinical use.

Cross-reactions to other products and clinical
cases

Another study by R. Hoyos-Bachiloglu et al.
[45] investigated the prevalence of food aller-
gies in children. Of 455 patients, 13% reported
recurring symptoms caused by certain foods,
and 6% were already aware of food allergies.
Of these, 9% of cases corresponded to food
allergies. After some examinations, 5.5% were
confirmed to have an allergic reaction to tree
nuts, eggs, chocolate, avocado, and bananas.
Children with food allergies were more likely
to have bronchial asthma (20% vs. 7%) and
atopic dermatitis (32% vs. 13%). Data indicate
the urgency of the problem and the need to
conduct more research on food allergies.

A study by R. Noorbakhsh et al. [46] on the
prevalence of pistachio allergy and cross-re-
action with other nuts found that allergies
are most often found in regions where nuts
are actively grown. Western blotting and im-
munofluorescence inhibition confirmed the
cross-reaction of pistachios with cashews, al-
monds and, to a small extent, peanuts. This

63

Review

proves that people with cashew allergies are
also likely to be allergic to pistachios, almonds,
and peanuts.

M.D. O’Sullivan and C. Somerville [47] have
reported a cross-reaction between cashews
and the Rutaceae family, which includes tan-
gerine, lemon, and orange, since they have
similar characteristics from the standpoint of
botany. Researchers have described cases of
patients who experienced an allergic reaction
to cashews and then reacted to orange or
lemon seeds. The study by R.M. Ferdman et
al. [48] described a clinical case of an allergic
reaction in a 3.5-year-old child to pectin, who
also manifested an allergy to cashews and pis-
tachios. Of the symptoms that developed after
eating cashews, an anaphylactic reaction was
noted, and later, the condition was repeated
after drinking a fruit-based smoothie. More-
over, after eating grapefruit, the child had
generalized itching. The skin test for pectin
and the reaction to radioallergosorbents for
cashews and pistachios were sharply positive;
for grapefruit, the reaction to radioallergosor-
bents was low-level. The tests were negative
for other types of food allergens. During the
study, the pectin in smoothies was found to be
of citrus origin. An analysis of other available
studies confirmed that cases of pectin inha-
lation had previously been described, which
caused occupational asthma; however, these
patients included those who had an allergic
reaction to cashews and cross-reacting. These
data confirm that citrus fruits have a similar
effect to cashew nuts and a high risk of co-al-
lergy to pectin, cashews, and other tree nuts.

The study by S. Kabasser et al. [49] consid-
ered the co-sensitization between all three al-
lergens in cashew nuts and the effect of IgE
on this process. Cross-inhibition of IgE was
performed with Ana o 1, Anao 2, and Anao 3
from the serum of patients who were allergic to
cashews. The average percentage of cross-in-
hibition between these three allergens ranged
from 84% to 99%. The cross-reaction of IgE
between hazelnut allergens was also studied
using blood serum from patients with hazelnut
allergy. The average values of cross-inhibition
for hazelnuts ranged from 33% to 62%. Ca-
shew and hazelnut allergens were similar for
IgE with Ana o 3 and Cor a 14. The hazelnut
allergen Cor a 9 inhibited the relationship of
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iMyHOMd1yOpecLEeHTHOro iHribyBaHHSA niaTeep-
AWM HasBHICTb MepexpecHOoi peakuii dicra-
WOK i3 KeLw't, MUr4aneM i, MeHLWwo Mipoto, 3
apaxicoM. Lle noBoauTsb, WO Noan 3 aneprieto
Ha KeL'to, MMOBIPHO, TaKOX MatoTb afieprito Ha
dicTawkmn, Muraane Ta apaxic.

M.D. O’Sullivan Ta C. Somerville [47] noBigo-
MWW NPO NepexpecHy peakuito MiX Kew'to Ta
npeacTaBHMKaMm poanHun pytoeux (Rutaceae),
30KpeMa MaHAapVHOM, JIMMOHOM i anesbCu-
HOM, OCKiNlbKM BOHW MalOTb CXOXi XapakTtepu-
CTUKM 3 60TaHIYHOI TOUKM 30pY.

JocnigHnkyu onucanu BUNAAKW MauieHTIB, Yy
AKUX NiCNs aneprivyHoi peakuii Ha KeL'to 3roaoMm
pO3BMHY/acb peakuisa Ha HacCiHHA anenbcuHa
abo numoHa. Y pocnipxeHHi R.M. Ferdman Ta
iH. [48] onucaHuin KNiHIYHMIA BMNAAoK anepriy-
HOI peakuii y 3.5-pi4yHOl AUTUHN Ha NEeKTUH, fKa
TakKoX Mana aneprio Ha Kew'to Ta dicTawKku.
Cepen cMMNTOMIB, WO BUHUKIIN MiCNA BXMBaH-
HA Kkew'to, 6yna 3adikcoBaHa aHadinakTuyHa
peakuisa, a 3roAoM — CTaH MOBTOPUMBCA Micns
BXWBAHHS CMy3i Ha ocHOBI dpykTiB. Kpim TOro,
nicns BXWBaHHA rpenndpyTa B AUTUHU BUHUK
reHepanizoBaHuii ceepbix. LlkipHa npoba Ha
NeKTMH Ta peakLlis Ha paaioaneprocopbeHT ans
Kew'to Ta dictawok 6ynn pi3ko NO3UTUBHUMMU;
Ana rperindpyTta peakuis Ha paaioaneprocop-
6eHT 6yna Hu3bka. Pe3ynbTaTn TECTiB Ha iHLLUI
BUAN Xap4yoBMX anepreHiB 6ynuM HeratmeHi. Y
xo4i AocnigXeHHs 6yno BCTaHOBMNEHO, LLO MeK-
TUH Y CMY3i MaB LUTPYCOBE NOXOAXEHHS. AHani3
IHWMX OOCTYMHWUX AOCNiAXeHb NiaTBEepAMB, WO
BUNAAKW iHranauii nektnHy 6ynu onucadi pa-
Hille — BOHW CMpUYMHAAWM NpodeciliHy acTMy;
npyv LUbOMY Ui NALIEHTU TaKOX Masn anepriyHy
peakLuito Ha Kew'to Ta nepexpecHy peakuito. Lli
AaHi NiaTBEpAXYHOTb, WO UUTPYCOBI PpyKTM Ma-
OTb Ait0, CXOXY A0 ropixiB Kew'to, i iCHy€ BMCO-
KW pU3nK KO-CceHcubinizauii Ha nekTuH, Kew'to
Ta iHLWi AepeBHi ropixu.

JocnigHukn S. Kabasser 3i cniBaBT. [49] po3-
rnsgann Ko-ceHcmbinisauito MiXx yciMa TpboMa
anepreHamu kew'to (Anao 1, Anao 2 ta Anao
3) ta Bnaus IgE Ha uelt npouec. byno npose-
AeHe nepexpecHe iHribysaHHsa IgE 3 BUKopuc-
TaHHAM Ana o 1, Ana o0 2 Ta Ana o0 3 i3 cupo-
BaTKWM KPOBi MaUIEHTIB 3 aneprielo Ha Kew'io.
CepefHin BiACOTOK NepexpecHOoro iHribyBaHHA
MK UMMM TpbOMa ajnepreHamm CTaHOBUB Bifj
84% po 99%. Takox byna gocnigxxeHa nepe-
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XpecHa peakuia IgE MiX anepreHamun nicosoro
ropixa 3 BUKOPUCTAHHAM CMPOBATKU MALEHTIB
3 aneprieto Ha nicosmin ropix. CepeaHi 3HaveH-
HA nepexpecHoro iHribyBaHHS Ansa nicoBoro
ropixa ctaHoBunu Big 33% n0 62%. Aneprexdu
Kew'to Ta nicosoro ropixa 6ynu cxoxi 3a IgE
0o Ana o 3 Tta Cor a 14. AnepreH nicosoro ro-
pixa Cor a 9 iHribyeas 3B’a3yBaHHs IgE 3 Ana o
1, 2i 3, wo craHoBwuno BignoBigHoO 75%, 56%
Ta 48% pns anepreHis Kew'to. Mix BiynniHamm
abo 2S-anbbyMiHaMu Kew'to Ta NicOBOro ropi-
Xa nepexpecHa peakuisa He BUgBNeHa. Bucoka
cnopigHeHicTb IgE no anepreny kew'to Ana o 3
(akuin pearye 3 Ana o 1 Ta Ana 0 2) Mmoxe 6yTu
NPUUYNHOIO BUCOKOI afiepreHHoCTi Kew'to. Pe-
aKTUBHI Tnnu IgE, Wo cTaHOBAATb 3HAYHY 4a-
CTUHY cneundiyvHoro IgE y nauieHTiB 3 anepri-
€10 Ha KeL'lo, MOXYTb CMIPUUYMHATU NepeXpecHi
peakuii MiXX HecnopigHeEHUMW ropixamu.

R. Labrosse 3i cniBaBT. [50] BCTAHOBUAK, WO
CUMNTOMM aneprii Ha AepeBHI ropiXn MOXYTb
BapitoBaTu Big 6e3cmmnToMHOI ceHcmbinizauii
00 TAXKMX aHadinakTUMYHMX CTaHiB. HoBi Me-
TOAM AiarHOCTUKKM, 30KpeMa MosiekynsapHa aia-
rHocTuka (CRD) abo TecT akTmBauii 6asodinis,
MOXYTb AOMOMOITK nepeabadunTn KNiHiYHY pe-
AKTUBHICTb. BunyyeHHa anepredis i3 pauioHy
3a3BMYal He NMoTpibHe, OCKiSIbKM NaLiEHTMN MO-
XXYTb NEPEHOCUTU AEpPEBHI ropixun, He3Baxato-
UM Ha nepexpecHy ceHcubinizauito. Kpim Toro,
rnepopasibHy iMyHOTepanito TakoX po3rnsgaa-
I0Tb SIK MEepPCreKTUBHUN anbTEPHATUBHUIA Me-
TOA JNiKyBaHHS, BWMKOPMUCTOBYBAHMN 3aMiCTb
MOBHOIO BUJTYYEHHSA MPOAYKTIB, OCKiNIbKW 3aa-
TeH 3abe3neunTtn aeceHcubinizauito Ta niaBu-
WMTW MOPIr Ana aneprivyHoi peakuii.

Y. Li Ta C.P. Mattison [51] BusiBunmn, wo ne.-
Hi cokn, 6araTi Ha nonipeHonn, B3aEMOAIOTb
3 anepreHamu apaxicy. Y 3B'a3ky 3 uum 6yB
pPO3rNsAHYTUI BMNJIMB TakuMX COKiB Ha anepre-
HM KeL'to Ha 6ionoriyHOMY Ta iIMYHONOriYHOMY
piBHAX. Bynu pocnigXeHi rpaHaTtoBui, 4op-
HUYHUIA Ta BUHOrpaZHW COKW Ha HASABHICTb
nosieHonie Ta 34aTHICTb yTBOpPOBATU KOMM-
nekcu 3 anepreHHnmu 6inkammn kew'ro. MpaHa-
TOBWI CiK NPOAEMOHCTPYBaB BEINKY 34aTHICTb
yTBOpIOBATU KOMMNekcn 3 6inkamu kew'to.
Po3Mip yacTuHokK icToTHO 3pocTtas 40 3580 HM,
a nicng 3MilWyBaHHA 3 rpaHAaTOBMM COKOM BW-
ABMSAN0CA MeHwe 6inkiB. IMyHoaHanian noka-
3anu, Wo nig BMnJVMBOM rpaHaToBoro coky IgG
Ta IgE manu TeHaeHUi0 MeHLLIe 3B'A3yBaTUCS 3
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IgE with Ana o 1, 2, and 3, which represent-
ed such indicators as 75%, 56%, and 48%,
respectively, for cashew allergens. There was
no cross-reaction between the vicilins or the
2S albumins of cashews and hazelnuts. The
high affinity of IgE with the cashew allergen
Ana o 3 (which reacts with Ana o 1 and Ana
0 2) may be a reason for the high allergenic-
ity of cashews. The reactive types of IgE that
comprise a large part of cashew allergy pa-
tients’ specific IgE may cause cross-reactions
between unrelated nuts.

R. Labrosse et al. [50] found that allergy
symptoms to tree nuts can range from as-
ymptomatic sensitivity to severe anaphylac-
tic conditions. New diagnostic methods, in-
cluding CRD or a basophil activation test, can
help predict clinical reactivity. The exclusion
of allergens from the diet is usually not re-
quired since patients can tolerate tree nuts
despite cross-sensitivity. In addition, oral im-
munotherapy was also a promising alternative
treatment method, and it was used instead
of completely excluding products since it was
able to provide desensitization and increase
the threshold for an allergic reaction.

Y. Li and C.P. Mattison [51] revealed that cer-
tain polyphenol-rich juices interact with peanut
allergens. Therefore, the effect of such juices
on cashew allergens at the biological and im-
munological levels was considered. Pomegran-
ate, blueberry, and grape juice were studied for
the presence of polyphenols and the formation
of complexes with allergenic cashew proteins.
Pomegranate juice demonstrated a significant
ability to form complexes with cashew proteins.
The particles were dramatically increased to
3,580 nm, and fewer proteins were detected
after mixing with pomegranate juice. Immuno-
assays showed that fewer IgG and IgE bind to
cashew allergen proteins due to the effect of
pomegranate juice on them. This study con-
firms that the juice can precipitate allergens,
thereby reducing the binding of antibodies.
Such results show prospects for oral immuno-
therapy and the development of less allergenic
products, including cashews.

The use of immunotherapy for treating
multi-allergy to nuts was described in the
study by Y. Okada et al. [52] with a clinical
case of a 22-year-old man who had allergic
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reactions to peanuts, cashews, and some oth-
er nuts since childhood. Clinical symptoms
after eating peanuts were conjunctival ery-
thema, swelling of the lips, cough, and after
cashews—urticaria and generalized erythema,
vomiting, and difficulty breathing. The pa-
tient underwent a series of studies in which
the specific IgE for peanuts was 11.6 kU/L and
for cashews, 3.87 kU/L, and the ImmunoCAP
component diagnosis for cashews was 7.34;
for allergen proteins of other nuts, indica-
tors were also overestimated. Before starting
immunotherapy, the patient underwent oral
testing with 0.5 g of peanuts, 3 g of cashews,
and other nuts. The reaction was observed on
0.5 g of peanuts and 1.1 g of cashews. Im-
munotherapy was performed using a mixture
of nuts and antihistamines, which the patient
took for 8 months. According to the study re-
sults, the patient noted a significant decrease
in the intensity of symptoms during this pe-
riod. In addition, the level of sIgE slightly in-
creased 1 month after the start of immuno-
therapy but gradually decreased during 3 and
6 months. Based on this and other studies by
S. Erdle and V.E. Cook [53], oral immunother-
apy with a multiechoic mixture was found to
be a safe and effective method to reduce the
intensity of symptoms and lower the level of
sIgE. These materials show the importance
of studying the topic of cashew allergies for a
better understanding of the processes taking
place in the body and optimizing diagnosis,
treatment, and prevention.

The study by J.G. Marks Jr. [54] described the
development of dermatitis in 54 people who
ate imported cashews. They noted itching, er-
ythema, and maculopapular rash, more pro-
nounced on the bends of the arms and legs.
Some noted blisters in the mouth. Others re-
ported itching in the anal area. Nine people
had sensitivity to cashew peel, and three of
them to poison ivy. The spectrometry of ca-
shew shell extract revealed the allergen of ca-
shew oil — cardol, which probably caused der-
matitis in patients [55, 56]. The study by A.Z.
Quake et al. [57] considered the safety of ear-
ly administration of multiallergens to prevent
food allergies using a mixture of several aller-
gens, including cashews. The study involved
180 infants aged 4-6 months who were given
different doses of the mixture, after which the
reaction and laboratory data were evaluated.
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anepreHHMMn b6inkamm kew'to. Lle gocnigxeH-
HA NiATBEPAXYE, WO CiK MOXe ocaaxXysaTu
afiepreHn, 3HMXKYUKN Yy Taknii cnocib 3B'a3y-
BaHHA aHTUTIN. Taki pe3ynbTaTu AEMOHCTPY-
IOTb MEePCNeKTUBHICTb ANA NepopasibHOl iIMyHO-
Tepanii Ta HanpaulBaHHA MeHLW aniepreHHux
NPOAYKTIB, BK/IIOYHO i3 Keww'to.

BukopuctaHHa iMyHOTepanii Ang  nikyBaHHSA
My/nbTUaneprii Ha ropixu 6yno onvcaHe B Aocni-
mkeHHi Y. Okada T1a iH. [52], ae HaBeaeHWI Kni-
HiYHMN BUNAAoK 22-piyHOro YosoBika 3 anepriy-
HMMM peakLUisiMM Ha apaxic, Kew'to Ta AesKi iHwWi
ropixv 3 AWUTUHCTBA. KniHiYHI cuMnTOMKM nicng
BXMBAHHS apaxicy MiCTUAMU epUTEMY KOH'IOHK-
TUBMW, HabpsK ryb, kawenb, a Nicns BXWBaHHSA
Kew'to — KPOMUB’AHKY, reHepanisoBaHy epurte-
My, 6/110BaHHA Ta yCKaaHeHe AnxaHHs. MNauieHT
NPONLLOB cepito 06CTeXeHb, Mig Yac sKkux cne-
umndiyHuni IgE no apaxicy craHosus 11.6 kO/n,
o kew'to — 3.87 kO/n, a 3a pe3ynbTataMu KOM-
MOHEHTHOI AiarHoCcTUkM ImmunoCAP — 7.34;
NOKa3HMKM ANa anepreHHux 6inkiB iHWKMX ro-
pixiB Takox 6ynu nigsuweHi. MNMepen novaTtkom
iMyHOTepanii nauieHTy npoBenu nepopanbHe
TecTyBaHHA 3 0.5 r apaxicy, 3 r kew'to Ta iH-
WM ropixamn. Peakuis 6yna 3adikcoBaHa Ha
0.5 r apaxicy Ta 1 r kew’to. IMyHoTepanito npo-
BOAMU 3 BUKOPUCTAHHAM CyMilli ropixiB Ta aH-
TUricTaMiHHMX Npenaparis, SKi NauieHT NpuiMas
npoTaroM 8-mMm MicsuiB. 3rigHO 3 pe3yfnbTaTamu
OOCNIIAXEHHSA, MAUiEHT BiA3HaYMB 3HA4YHE 3HU-
XXEHHS IHTEHCMBHOCTI CUMMNTOMIB MPOTArOM LibO-
ro nepioay. Kpim Toro, piseHb cneumndivHoro IgE
JeLlo nigBuULLIMBCA Yepes Micdaub Nicag rnovaTky
iMyHOTepanii, ane nocTtyrnoBoO 3HWXXYBABCH Mpo-
TArOM HacTynHux 3 Ta 6 Micsauis.

Ha niacraBi UbOro Ta iHWMX AOCNIAXEHb S.
Erdle Ta V.E. Cook [53] 6yno BcTaHoOBNEHO,
Lo nepopanbHa iMyHOTepanid 3 BUKOPUCTAH-
HAM MyNbTUANEpreHHoi CyMili € 6e3neyHum i
edeKTUBHNUM METOAOM 3HMKEHHS IHTEHCUBHOCTI
CMMNTOMIB Ta piBHSA cneundidyHnx IgE. Li maTte-
pianu ceiavaTb NPo BaXJIMBICTb BUBYEHHSA TEMMU
aneprii Ha Kew'to Ana Kpaworo po3yMiHHS Npo-
Lecis, WO BiabyBalOTbCA B OpraHiami, Ta onTu-
Mi3auii 4ilarHOCTMKK, NiKyBaHHS i Npo@inakTuKu.

Y pocnigxeHH J.G. Marks Jr. [54] onucaHui
pO3BUTOK AepMaTuTy y 54 ocib, ski Bxueanu
iMAopTOBaHMI Kew'to. BOHW noBigoMAsnun npo
cBepbix, eputeMy Ta MaKynonanynbo3HWUM BU-
cun, wo 6ynm 6inblw BUpasHi B AinsgHKax 3rm-
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HiB PYK i HIr. Y AedaKMX Naui€eHTIB NMpocTexy-
BaNMCSA NyxXupui B POTOBIN MOPOXHWHI. IHWI
nosiaomMnsAn Npo ceepbixx B aHanNbHiM AinsHu,i.
Y peB’atn oci6 6yna BusiBieHa YyTAMBICTb A0
WKIipKM Kew'to, a y TPbOX i3 HUX — TaKOX A0
oTpyrHoro nnawowa. CnekTpoMeTpuyHUiA aHa-
Ni3 eKCTPaKTy LWKipKN Kew'to BUSBMB asieprex
Kew'to-oNnii — KapAaon, ik, iMOBIpHO, | cnpu-
UMHAB AepMaTuT y nauieHTie [55; 56].

JocnigHukn A.Z. Quake 3i cniBaBT. [57] Bu-
BYasin  6e3MneyvyHiCTb paHHbLOro BBEAEHHS
MyfnbTUanepreHis ans npodinakTMKnm Xxap4o-
BOI aneprii 3 BUKOPUCTAHHAM CYMilli KillbKOX
anepreHiB, BKAKYHO i3 Kew'to. Y AoCNigXKeHHI
B347M y4yacTb 180 HeMOBNAT BikKOM 4-6 Mics-
UiB, AKMM BBOAWAM Pi3HI 403U L€l CyMiLli, nic-
S UbOro OUiHIOKYM peakuito Ta nabopaTopHi
NoKasHuMKK. Pe3ynbTaTn 3acsigunnu, Wo BBe-
OEHHSA CyMilli KiflbKOX anepreHis y paHHbOMY
BiLi Moxe 6yTn 6e3neyHnM i eheKTUBHUM OS5
npodinakTnkn xap4osoi aneprii [58].

BucHoBKkM

Y xoAi [oCnigXeHHA BCTAHOBJIEHO, WO Mowu-
PeHiCTb anepriyHoi peakuii Ha Kew'td Bapitoe
Bia 0.8% po 30% 3anexHo Big KpaiHu. Bcta-
HOB/MIEHO, WO anepris Ha Kew'to HahyacTiwe
TPanASETbCA B KpaiHax, A€ Len ropix BupoLly-
I0Tb Y Benukux obcsarax. Yacriwe 3axBoproBaH-
HA AiarHoOCTylTb Yy Aitei, ocobnmBo y Biui Big
6 fo 12 micsuis. MigBuweHnn pusmk aneprii Ha
Kew'to 6yB 3adikcoBaHuin y aitel, aki He 6ynu
O3HaMOMJEHI 3 LMM NPOAYKTOM A0 12-Micsa4YHOro
BiKy. CMMNTOMW anepriyHmMx peakuin Ha kew'to
BapiloloTb Big Nerkmnx nposisis ceepbexy B poTo-
Bili NOPOXHWHI, KPOMNMB'SAHKN, anepriyHoro puHi-
Ty Ta 6poHXianbHOI aCTMM A0 TSXKKMX aHadinak-
TUYHMX peakLuin i HaBiTb NeTanbHUX BUNAAKiIB.

Takox 6yno BCTaHOBNEHO, WO cepes aHadinak-
TUYHUX peakuin Ha 6yab-aKi NpoaykTn aHadi-
Nakcis, cnpuynHeHa Kew'to, nocigana yeTsepre
Micue cepepg AiTen i gopocnux Ta n'ate micue -
cepep aiten, npu ubomy y 75.5% ycix aHadinak-
TUYHUX peakuii NpOCTEXYBaNUCS racTpoiHTe-
CTUHanbHi cumnToMu. KpiM TOro, BCTaHOBJIEHO,
LLIO KeLl'to 34aTeH A0 NepexpecHOoi peakTUBHOCTI
3 iHWKMK npoaykTamMmn poamHu Anacardium Ta 3
NpoAyKTaMu, L0 MakTb FOMOJIOriYHI XapakTepu-
CTUKU. [Jo TaKuX HanexaTtb LMTPYCOBI, pOXKEBUM
nepeub, MaHro Ta cymax. Loao nikyBaHHA, TO
HanedeKTMBHIWNM | HaknpoCTilWMM METOAOM €
LiSIKOBUTE BUYUYEHHS Kew'to 3 pauioHy. OgHak
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The results showed that the early administra-
tion of a mixture of several allergens at an
early age can be safe and effective in prevent-
ing food allergies [58].

Conclusions

The study found that the prevalence of an al-
lergic reaction to cashews ranged from 0.8%
to 30%, depending on the country. It was not-
ed that cashew allergy was most common in
countries that grow cashews in large quan-
tities and was more often detected in chil-
dren, especially between the ages of 6 and 12
months. An increased risk of cashew allergy
was recorded in children not introduced to the
cashew nut diet before 12 months. The symp-
toms of allergic reactions to cashews range
from mild manifestations in the form of itch-
ing in the oral cavity, urticaria, allergic rhinitis,
and bronchial asthma to severe anaphylactic
reactions and even death. It was also found
that among anaphylactic reactions to any
products, cashew anaphylaxis in children and
adults ranked fourth, and among children—
fifth, with gastrointestinal symptoms observed
in 75.5% of all anaphylactic reactions.

Review

In addition, cashew nuts were found to
cross-react with other products of the Anac-
ardium family and products with homologous
characteristics. These include citrus fruits,
pink pepper, mango, and sumac. As for the
treatment, the most effective and easiest way
is to completely exclude cashew nuts from
food. However, its popularity and use in cook-
ing are constantly growing, so patients are in-
creasingly faced with accidentally eating the
allergen and developing negative reactions.
Therefore, the use of sublingual, oral, epicu-
taneous, and transcutaneous immunotherapy
is highly effective in reducing the intensity of
symptoms and some limitations in human life.
In addition, an alternative treatment method
is omalizumab, which can decrease sensitiza-
tion to cashew nuts by up to 88%. It is crucial
to devote subsequent research to studying the
prevalence of cashew nut allergies, optimizing
diagnosis and treatment, and improving the
patient’s quality of life. The limitations of this
study were the lack of data on the prevalence
of allergic reactions to cashews among adults.
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yepes 3poCTaHHA NonynapHOCTI LbOro ropixa Ta
MOro LMpoKe BUKOPUCTAHHSA B KyJsliHapii nauieH-
TW BCEe YacTille BMMNAAKOBO BXMBAKOTb aneprex,
L0 NPU3BOAUTL O PO3BUTKY HEraTUBHUX peak-
Lin. Y 3B’93KY 3 MM 3aCTOCYBaHHSA CybniHreanb-
HOI, OpasibHOI, eniKyTaHHOI Ta TpaHcAepManbHOI
iMyHOTepanii € BMCOKOeMdEKTUBHUM AN 3HU-
XXEHHS iIHTEHCMBHOCTI CMMNTOMIB Ta obMexeHb
Yy MNOBCAKAEHHOMY XWUTTI MauieHTiB. AnbTepHa-
TUBHUM METOAOM JiKyBaHHS € oManizymab, sakui

Review

37aTeH 3MEeHLIUTN ceHcmbinizauito Ao Kew'to Ao
88%. Y noganblunx AOCAIAXKEHHSAX BaXX/IMBO 30-
cepeauTUcs Ha BUBYEHHI MOLWMPEHOCTI anepril
Ha Kew'to, oNTUMi3alii MeTOAIB AiarHOCTUKKU Ta
NiKYBaHHS, @ TaKOX Ha MONIMLWEHHI SKOCTi XUT-
T nauieHTiB. OBMEeXeHHSM LbOoro AOoC/iaXeH-
HA 6yna BIiACYTHICTb AaHMX LWOAO MOLUIMPEHOCTI
anepriyHnX peakuin Ha Kew'to cepes AOPOCoro
HaceneHHs.
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