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PE3IOME. llenb. B naHHoii paboTe MpoBOAUIOCH CpaBHEHUE PE3YyabTaTOB HOBOro Mmynbruruiekc-tecta ALEX ¢ pe-
3yJbTaTaMM, TTOJy4eHHbIMU Ha MynbTUILIeKc-1uiaTopme ImmunoCAP ISAC slIgE 112 u ipu mocTaHOBKE eIMHUYHBIX
tectoB ImmunoCAP.

Matepuanbl u Metonbi. [l aHain3a ChIBOPOTOK 64—66 MalLuMeHTOB Ha Tpex IuaTGopMax UCIOIb30BalUCh
11 meMpbHBIX 3KCTPAKTOB aJUIEPTeHOB I COOTBETCTBYIOIINX aJIJICPTEHHBIX KOMITOHCHTOB.

Pesynbratsl. [Tpu uccnenoBanuu Ha cnienupunyeckue IgE ¢ iebHbIMU aiepreHaMu 55% pe3yibTaToB, MOJTYYeHHBIX C
nomolblo Tecta ALEX, 0611 ToXKHOOTpULIATEIbHBIMU O cpaBHeHUI0 ¢ ImmunoCAP, B To BpeMsi Kak 1J1s KOMITOHEH-
ToB ajepreHoB ALEX nponemoHcTpupoBalt 33% JM0KHOOTPHUIIATEIBHBIX PE3YIBTATOB IO CPABHEHMIO C pe3yIbTaTaMu
tectoB ImmunoCAP. Kpome toro, Tect ALEX xapakrepusyercs 0ojee HU3KMM AUHAMUYECKUM AUANa30HOM — Ha
niaTopme He ObUIO MOJyYeHO pe3ybTaTos Bhille 36 kU, /L 1ist cooTBeTcTBYIOIIMX 00pa3LoB ¢ yposHeM =100 kU, /L
B Tectax ImmunoCAP npu ananuse IgE-oTBeTa Ha LiebHBIe asiepreHbl. B ciydae IgE-oTBeTa Ha ajepreHHbIe KOMIIO-
HeHTbl ALEX He mokasan pesynsraros Boiie 38 kU, /L w1 06pasios ¢ yposHem 150 kU, /L B rectax ImmunoCAP. 1o
cpaBHeHMIO ¢ eAMHUYHBIMU ImmunoCAP-tectamu ALEX nipogeMoHCTpHpoBan HU3KWI JUHAMWYECKUI TUaTa3oH U
CJ1a0yI0 COTIaCOBAaHHOCTD KOJIMYECTBEHHBIX PE3y/IbTaTOB JIJIsT 00111eT0 U crierinduieckux IgE Kak mist 1e1bHbIX ajiep-
TeHOB, TaK 1 st KomrmoHeHToB. [1pu cpaBHennu ¢ matgopmoit ImmunoCAP ISAC sIgE 112 cormacoBaHHOCTb ObliIa
JIy4Ilie, OMHAKO YyBCTBUTEIBHOCTh M AMHAMWYECKMi1 nuarmma3oH Tecta ALEX Bce paBHO ocTaBajich Ha HU3KOM YPOBHE.
BoiBonbl. Tect ALEX uMeeT psii Cepbe3HbIX OrpaHMYEHU MPOM3BOAUTENIBLHOCTH 110 CPABHEHUIO ¢ 000OMMU TUMAMU
matdhopm ImmunoCAP.

Karoueevte caosa: sIgE, tIgE, Tectbl Ha ocHOBe unnos, ImmunoCAP, ALEX

Jlaa yumupoeanus: 111. Hepennyc, M. Aunepccon, JI. Ceraapa, M. [1IBan6ek, C. Koduep, M. bepronba. CpaBHUTEIbHOE
uccinegosanue Allergy Explorer (ALEX) u miatdopm ImmunoCAP. Poccuiickuii Annepronorudyeckuii 2KypHai.
2020;17(1):66-75. DOI: 10.36691/RAJ.2020.17.1.007

Beenenue

Yun ALEX® — 5T0 MHOTOKOMITOHEHTHBIN TECT,
TMO3BOJISTIOIINIA OJJHOBPEMEHHO U3MepsITh ool IgE
(tlgE) u cneuuduueckue IgE (sIgE) k akcTpakTam a-
JIEPIreHOB U aJlJIEPrOKOMIIOHEHTaM B OTHOM MCCJEIO-
BaHuHU. B 00111€#1 Cl10KHOCTY M3MepsieTcs 282 aHauTa,
"3 HUX 156 5KCTpakToB M 125 KOMITOHEHTOB, a TaKKe
ooumii IgE. TIpu cpaBHeHuu ¢ ImmunoCAP™ ISAC
112 81 amieprokoMIoHEHT nepekpbiBaeTcs, 44 eCTh
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ToabKo BTecte ALEX, B TO Bpemst Kak 31 mpucyTcTByeT
toJibKo B Tecte ImmunoCAP ISAC. IIpousBogurenn
tecta ALEX yTBep:KmaeT, 4To TeCT IIpeaOCTaBIsIeT I10-
JlykonnuecTBeHHbIe pe3ysbTathl 1s tIgE mo 2500 kU/L,
s sIgE K aKcTpakTaM ajutepreHoB M ajlIeproKOMITO-
HEHTaM YKa3bIBalOTCSI KOJIMYECTBEHHbIE PE3YJIbTaThl B
nuamnasone 10 50 kU, /L [1].

Bce ogHokomMnoHeHTHBIE TecThl ImmunoCAP —
obmuii IgE, aKCcTpakThl ajIepreHoOB 1 ajIeproKoM-
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ITOHEHTHl — BBIIAIOT KOJWYECTBEHHBIC PE3YIbTaThl,
cooTHocsuecs: co ctanagaptom BO3 [2, 3]. MHoro-
kKomMnoHeHTHBIN TecT ImmunoCAP ISAC comepxur
112 amreprokoMIIOHEHTOB M TeHepupyeT MOJIYKO-
JINYEeCTBEHHbBIC Pe3yJbTaThl (CTaHIapTU3UPOBAHHbBIE
eaunuibl ISAC/ISU) [4].

Ieanb

Ilenbio ObLIa OLlEHKA TEXHUYECKOM IPOU3BOAM-
tenbHoCTU TecTa ALEX B uzmepenun obiero IgE,
cnenuduyeckux IgE K LieIbHBIM 3KCTpaKTaM ajuiep-
TeHOB U AJIJICPTOKOMITOHEHTaM B CPAaBHEHUU C pe3yib-
TaTaMU OJHOKOMITOHEHTHHIX TecToB ImmunoCAP
(o61uii IgE, sIgE) 1 MHOrOKOMITOHEHTHOM 11aT(hOPMBbI
ImmunoCAP ISAC sIgE 112.

JIn3aiiH 3KCIepuMeHTa U METOIbI

OCHOBBIBasiICh Ha I0KAa3aHHOW KJIMHWYECKOW 3Ha-
YUMOCTH U TIpeAcTaBieHHOCTH Ha riatdopmax ALEX
u ImmunoCAP, mis1 nccnenoBaHus ObUIM OTOOpPAHbBI
OIMHHAIIATH IEJTbHBIX AJTIEPTEHOB U COOTBETCTBYIOIINX
aJUIEPrOKOMITOHEHTOB 13 pa3HbIX IPYIIII (CE30HHBIE /KPY-
TJIOTOAMYHBIC MHTATISITOPHBIE aJUTEPTEHBI, TTUIIICBBIC aJl-
JIEPTEeHBI JKUBOTHOTO M PACTUTEIEHOTO TIPOMCXOXKICHMS ).

OOpasupl, moaydyeHHble n3 OTaeaa quarHocTude-
ckux obOpasuoB Phadia AB, orOupanuch Ha OCHOBE
3aBEIOMO M3BECTHOTO MosioxkuTeabHOro sIgE-oTeera Ha
BBIOpAaHHBIC LIeJbHBIE aJUIEPTeHBI M1 COOTBETCTBYIOIIINE
KOMITOHEHTHI, TIPEeACTaBIeHHBIC B MUKpouurte. J1Jisa nc-
CJIeMOBAaHMST OBLTN B3SITHI 00PA3IIbI C TTOJOKUTETHHBIM
OTBETOM Ha HECKOJIBKO 9KCTPAaKTOB M ypoBHAIMH SIgE
B nuanasone ot 0,35 mo 50 kU, /L.

B o6uieit ciioxXHOCTU ObLJIO MPOAHATN3UPOBAHO
64—66 00pa31I0B CHIBOPOTKH ¢ oMoIbio Tecta ALEX,
tectoB ImmunoCAP 1151 onipeaeneHus crieliuguiecko-
ro IgE x nenbpHbIM ajiepreHam, recta ImmunoCAP o

ornpeaeneHus: oouero IgE u Tecra mist onpeneneHust
cnenuduueckux sIgE x 112 angeprokoMnoHeHTaM
Ha uynrie ImmunoCAP ISAC. 19—50 o0pa3ioB Takxke
ucciaeaoBain ¢ moMolibio TectoB ImmunoCAP mist
omnpeneneHus crneuuduueckoro IgE x anneprokom-
MoHeHTaM (n=25), COOTBETCTBYIOIIMM BbIOPaAaHHBIM
LeJIbHBIM ajuiepreHam (taos. 1).

Bce ucciemoBanus ObUTM MPOBEAEHBI COTJIACHO WH-
CTPYKLMSIM KaKJ10TO MPOU3BOAUTES PO ecCrOHab-
HbIMU JTabopaTOpHBIMU padoTHUKaMmu. Tectsl ALEX
npoBoauauck B CepBucHoit jadoparopuu Thermo
Fisher Scientific (Annepén, JlaHus), Bce ocTajbHbIC
tecthl — B R&D otnene B Yrcane (IlBewus).

CrarucTHyecKuii anams

CorsracoBaHHOCTH MEXIY Pa3HBIMHM TECT-CH-
cTeMaMM OIleHMBajach Ha oOpasliax, s KOTOPHIX
ObLJIO MOJYYeHO HE MEHEe IIECTU MOJOXUTEIbHBIX
pe3ynbraToB Kak B ALEX, Tak 1 B ImmunoCAP. 11
CpaBHEHHUSI METOJO0B MCIOJb30Bajiach IMpoleaypa
cpaBHeHus [laccunra—bab6soka [5] ¢ mpuMeHeHUeM
MOCJIEeIYIOIIETO TUHEWHOTO PerpecCMOHHOTIO aHan3a.
AHau3 MpOBOIWIICS OTASAbHO IS KaXKI0T0 ajljepre-
Ha B IMaIa3oHe U3BMEPEHU I, COOTBETCTBYIOLLIEM TECTY
ALEX (0,350 kU,/L nna sIgE; 1-2500 kU/I nna
o6urero IgE), cormacHo MHCTPYKLIMY TPOU3BOAUTEIS.
PaccuutsiBaauch o011ast MOJOXKUTEIbHAS U OTpULIA-
TeJIbHAasl COTJIACOBAHHOCTD, @ TAKXKE COTIACOBAHHOCTh
B IIpejiesiax KJ1accoB, COOTBETCTBYIOLIMX KaaccaM ISt
tecta ALEX.

PesynbTaThi

Oommii IgE

VYpoBHu o6miero IgE B recte ImmunoCAP miist 06-
pasioB CHIBOPOTKU (N=65) HaXOAWJINChH B AUAMa3oHe
Mexay 71 7900 kU/L, B To BpeMst Kak pe3y/abTaThl TeCTa

Ta6muma 1. Cimcok 0TOOPAHHDBIX NEIbHBIX AJIJIEPTeHOB U AJLIEPrOKOMIOHEHTOB, TPOAHATM3UPOBAHHBIX HA KAXKIO0M
maargopme. Iloanbie HazBanus npoaykToB ImmunoCAP npuBeieHbl B KOHIE JOKYMEHTA

LlebHBIE 9KCTPAKTHI
ajutepreHoB (n=11)

COOTBETCTBYIOIINE KOMITOHEHTHI, OOIIIME TSI TeCTa
ALEX u anmneprenoB ImmunoCAP (n=25)

KomnonenTsl, ooiue nisg ALEX
u Tecta ISAC sIgE 112 (n=26)

Kutenr nomanrHe mbumm

Derp 1, Derp 2, Derp 10, Der p 23

Derp 1, Derp 2, Derp 10, Derf1,

Derf2
[Trennna Dmanvn —
Tlepcuk Prup3 Prup3
[IbutbLIA ONTUBEI Olee 1 Olee 1

Phlip 1, Phlp2, Phlp 5, Phlp6,

Tumodeenka Phlip 1, Phlp 2, Phlp 5, Phlp 6, Phlp 7, Phlp 12 Phip 7, Phip 12

IMoctenHuma Parj2 Parj2

Aiino Gald1,Gald2,Gald3 Gald 1, Gald2,Gald3,Gald5
Mouoko Bosd 4, Bosd 5, Bosd 8 Bosd 4, Bosd 5, Bosd 8

JlecHoii opex

Coral,Cora8,Cora9, Coral4

Coral,Cora8,Cora9

Iperikuit opex Jugrl

Jugrl,Jugr2
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ALEX yxkimagsIBamnch B auamna3zoH mexxay 12 m 654 kU /L.
Koppensumsa mexny tectamn ALEX 1 ImmunoCAP
Boiie 500 kU/L 6bi1a cinadoit. CorjacHo uHpopMa-
LIMY TPOU3BOJUTEISI, UBMEPUTEIbHBIN IMaTia30H TecTa
ALEX — 1-2500 kU/L, pe3ynsTaTbl MOJYKOJIUYECTBEH-
Hele [1]. Tect ImmunoCAP nHa o6ommii IgE Beimaet
KOJIMYECTBEHHbIE pe3ybTaTh [2] (puc. 1).

2500

2000

1500

1000

ALEX (kUIL)

500

0 500 1000 1500 2000 2500
ImmunoCAP (kU/L)

Puc. 1. Koppensuusi mexny pesyabratramu obiero IgE nns
TectoB ALEX 1 ImmunoCAP, nemoHcTpupyloiasi ToueyHbIe
na”Hble B nuanaszoHe a0 2500 kU/L (n=58) misg ImmunoCAP.
Cemb Touek i pe3ysibratoB cBbiie 2500 kU/L, morydeHHBIX Ha
ImmunoCAP, He BKItoueHbI B aHanu3. PerpeccuonHas Kpuast
OTMeYeHa KPaCHbIM

BDKcTpakThl ajuteprenoB: ALEX u IleabHbie AsiepreHsl
ImmunoCAP

Cozaacosannocms no Kaaccam

CornacHo uHpopMaluu MPou3BOAUTENIEl, KaK TeCT
ALEX, tak v Tectbl ImmunoCAP 17151 crieriuguyeckoro
IgE reHepupyloT KoJndecTBeHHBIE pe3ysbrathl [1, 3].
Tem He MeHee 1Jis1 OoJiee JIETKOTO CpaBHEHUsI PE3yJib-
TaTOB BO BCEM JMarna3oHe U3MEPEHUIA pe3yabTaThl 1Sl
9KCTPAKTOB aJlIepPreHOB ObLIM TpaHC(OPMUPOBAHbBI B
KJ1acchl, KoTopble yKazaHbl 1151 ALEX (Ta6a. 2, puc. 2).
CornacoBaHHOCTh JaHHBIX Tecta ALEX ¢ maHHBIMMK
TectoB ImmunoCAP paccuuThiBagach COOTBETCTBEH-
HO 9TUM KiaccaM. Koppensitiuu 1ist Bcex pe3yabraToB
MpUBEACHBI Ha puc. 3 a, b.

Ta6smna 2. AGCOJIIOTHAS COIIACOBAHHOCTD Pe3y/ILTATOB TECTA
ALEX u pesyinsratoB Tecta InmunoCAP B paMkax Kiiaccos,
ykazanubix 11 ALEX. O0mas cormacoBaHHOCTb KJIacCOB
cocrasuia 53%

Knacc (onpenenenve ALEX) ( ALCE);ﬂﬁclcﬁiﬁ?&p)
0(<0,3 kU/1) 99,7%
1 (0,3—1kU/1) 4,0 %
2 (1-5kU/D) 16,2%
3 (5—15kU/D) 23,4 %
4 (>15kU/D) 38,8 %

PesynbTatel ALEX
N

0 1 2 3 4

Pesynbtatbl InmunoCAP Specific IgE

Puc. 2. TerinoBast kapTa pe3ynsraToB Tecta ALEX 1 pe3ysibsraTtoB
tecta ImmunoCAP. YactoTa JIOXKHOOTPULIATEIBHBIX PE3YJib-
TatoB, onpenenennas xax <0,3 kU,/L B tecte ALEX u kak
20,3 kU, /L tectax ImmunoCAP, 6b11a Ha yposHe 55% (234/423
MOJOXUTENbHBIX pe3yiabrara ImmunoCAP) ans tecta ALEX.
JloxxHOOTpUIIATETbHBIE PE3YJIBTaThl 00HAPYKUBAJIUCH BO BCEM
M3MEPUTEIbHOM TUATNa30He

55
B) b= === === BepxHsisi rpaHuya ALEX = = = = = = = =«

45

- .
10 (SRR .
At t
Aty

Syt . A .

Y Y- S

0 50 100 150 200

Puc. 3 a. Koppensuus pesynbratoB Bcex TecToB ALEX 1
ImmunoCAP Ha cienududeckuii IgE nis nienbHbBIX ajiepreHoB
(n=709 Toyeunbix naHHbIX). O6pasikl ¢ yposHeM 10 203 kU, /L
sIgE, cornmacHo pesyabratam tecta ImmunoCAP sIgE, renepu-
posaju pesynbrate 1o 36 kU, /L B Tecte ALEX

ImmunoCAP Specific IgE (kUa/L)

30
25 .
20 —l L
3 ) A .
2 15
2 . o .
2 49 Lo, 1= 4
Sle s e i |
N AR A S S S -
0 10 20 30 40 50

ImmunoCAP Specific IgE (kU/L)

Puc. 3 b. YBenuuenue 3aTreHeHHOIT obyiacTul Tpadhmka Ha puc. 3 a
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100-

n=65

T

ALEX (KUAIL)

<01 1 10 2100
ImmunoCAP (kUa/L)

Puc. 4 a. Koppensuus pe3yasraroB tectoB ALEX u ImmunoCAP
Ha cneunduueckuii IgE 8 kU, /L x D. pteronyssinus. Tlonubiii Ha-

60p TaHHBIX M300pakeH B BUJIE JTOrapu(MMUIeCcKoii TuarpaMMbl
paszbpoca JTaHHBIX

50-
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T T T T T T

20 30 40 50
ImmunoCAP (kUa/L)

Puc. 4 b. Koppensuumsi pesyabraroB TectoB ALEX 1 ImmunoCAP
Ha crieunpuueckuit IgE B kU, /L x D. pteronyssinus. Tlpen-
CTaBJIEHBI KOPPEJSIIUY TOYSUHBIX TaHHBIX, TIOJIOXUTEIbHBIC
17151 00enX CUCTeM, HaXOISIIUECs B paMKaX U3MEPUTETHLHOTO
nuamnasona tecta ALEX 0,3—50 kU, /L (perpeccuonHas Kpusas
KpacHoro 1Beta). 39 obpasuos wist D. pteronyssinus (Kjiewy 10-
MalrHe# mbutH, d 1) 13 00111eTo KoJanmdecTBa B 65 00pa31oB ObLIN
noJjoxureabHbl B TecTax ImmunoCAP Ha cneuuduueckuii IgE
(0,3 kU,/L). B Tecte ALEX xomm4ecTBO MONOXUTETBHBIX 00~
pasuoB coctaBuiio 31

Koauuecmeennuie CPAGHEHUA

MBI TakxXe TTpoaHaTU3UPOBAIN KOJIUYSCTBEHHBIE
KOPPEJISILIMU PEe3YJILTaTOB OTIEIbHBIX TECTOB Ha JKC-
TpakThl ajlyiepreHoB. Ha puc. 4 u 5 moka3aHo 110 JBa
MpuMepa KaxkI0ro 3KCTpakTa ajljiepreHoB ¢ XOopollei
WJIN TIJIOXO# COTJIACOBAaHHOCTBIO COOTBETCTBEHHO MPU
cpaBHeHUHM pe3yiabratoB Tecta ALEX ¢ pesynsraramu
tectoB ImmunoCAP Ha cnenmdudeckuit IgE K nenn-

100-
n=65 )
2t l
A T
.
c
10-
L] - "
) e . '
2
< .
= |
<< [
" .
r
n=22
SOt v wmimm umw oamaa oam ow .
<01 1 10 2100

ImmunoCAP (kUa/L)

Puc. 4 c¢. Koppensuus pe3yasratoB tectoB ALEX 1 ImmunoCAP
Ha cneunduyeckmii IgE B kU, /L x Tamogeesxke. [Tonnbiii Habop
JNAaHHBIX U300paxeH B BUIE JorapudMUUYECKON AuarpaMMmbl
pa3dpoca JaHHbIX

50-

40-

w
@

n
?

ALEX (kUa/L)

0 10 20 30 e 50 |
ImmunoCAP (kUa/L)

Puc. 4 d. Koppensiius pe3ynsratoB rectoB ALEX 1 ImmunoCAP
Ha cneuuduyeckmii IgE B kU, /L x Tumodeeske. [Tpencrasiens
KOPPEJSIIIUKA TOYECYHBIX TaHHBIX, ITOJOXKUTEIbHBIC TSI 00X
CHCTEM, HaXOJSIIMECsT B paMKax M3MEPUTEJIbHOTO qrara3oHa
tecta ALEX 0,3—50 kU, /L (perpeccroHHast KpuBasi KpaCHOTO
Beta). 47 00pa3LoB Jisi TAMOGEEBKU U3 O0IIEro KoJinuecTBa
B 65 00pa3LoB ObUIM MOJOXUTEIbHBI B TecTax ImmunoCAP Ha
cnieundurdeckuit IgE (>0,3 kU, /L). B tecte ALEX Kon4ecTBo
MOJIOXKUTEJbHBIX 00pa31oB COCTaBUIIO 25

HBIM ajiiepreHaM. PesyinbraTel TecToB ImmunoCAP
OBLIIM OLICHEHBI KaK ITOJIOXUTEIbHBIC, TOCKOIbKY
IpeBHILIAINA MTOPOr, 3agaHHblll 1t Tecta ALEX, To
ectb 20,3 kU, /L. BaXHO OTMETHUTB, YTO KOJMYECTBO
ITOJIOKUTEJIbHBIX pe3y/abTaToB 1jig TecToB ImmunoCAP
MOTJIO OBITH BbIILIE B CJTy4ae BKIIOUSHMS PE3YJIBTATOB OT
0,1 kU,/L (orpaxas LoQ s tecroB ImmunoCAP nHa
cneuucdpudeckuii IgE).
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100-
n=64
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T
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<01 1 10 2100
ImmunoCAP (kUa/L)

Puc. 5 a. Koppensus pesyasratoB TectoB ALEX 1 ImmunoCAP
Ha cneuuduyeckuii IgE x nenbHbiM amteprenam B kU, /L mns
9KCTPAKTOB JIeCHOro opexa. [1oyiHbIi1 HAOOp JaHHBIX U300pakKeH
B BUjIE JIOTapuMUIECKOI quarpaMMbl pa3dopoca qTaHHBIX
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Puc. 5b. Koppensitius pesynsratoB rectoB ALEX 1 ImmunoCAP
Ha cneuuduyeckuii IgE x nenbubiM amteprenam B kU, /L s
9KCTPAKTOB JiecHOro opexa. [1pencTaBieHbl KOPPEIsSIIUy TOYeY -
HBIX JAHHBIX, TTOJIOKUTEIbHBIC IJIT 00X CUCTEM U HAXOISIIIM -
ecsl B paMKax u3aMepuTesibHoro auanasona tecta ALEX 0,3—50
kU,/L (perpeccuonHas KpuBas KpacHOro 1peta). 42 obpasia
JUTSI JIECHOTO Opexa M3 OOIIEro KojaudecTsa B 64 oOpasiua Obuir
MOJOXUTEIbHBIMU B TecTax ImmunoCAP Ha cnenmduyeckuii
IgE (=0,3 kU, /L). lna pesynsratos Tecta ALEX Te e 9KCTpaKThbl
nanu 17 monoXuUTeIbHBIX OTBETOB

KommonenTsi ajneprenoB: ALEX n AieprokoMmnoHeHTbI
ImmunoCAP

OO01IYI0 COTJIaCOBAaHHOCTb PE3YyJILTATOB 110 YPOBHIO
slgE k xomnoHeHTaMm ayiiepreHoB B Tecte ALEX u Te-
crax ImmunoCAP aHanu3upoBaiu myreM pe3yJIbraToB B
«knaccax ALEX». bbl1 mpoBeaeH aHaIN3 ABaaLIaTH MSITU
KOMIIOHEHTOB 13 | 1 BHIOpaHHBIX 9KCTPAKTOB a/JIEPICHOB C
ucnojb3oBaHreM 19—50 00pa31oB CHIBOPOTKI Ha KAXKIbINA
KOMITOHEHT (cM. TabJ1. 1). CorimacoBaHHOCTb MEXKITY TaH-
HbiMU TecTa ALEX 11 nanabeiMu Tecta ImmunoCAP pac-
CUMTHIBAJIACh B paMKax KaxkIoro Kiacca (taoi. 3, puc. 6).

100-
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2
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<07- [ ———
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ImmunoCAP (kUa/L)

Puc. 5 ¢. Koppensuus pesyasratoB tectoB ALEX 1 ImmunoCAP
Ha cniennpuyeckuit IgE x uenbnbiv ameprenam B kU, /L s
3KCTPAKTOB NbLIbIIbI 01MBbI. [10JITHBII HAOOP TaHHBIX U300paXKeH
B BUJIE JIoTaprMUIECKON TuarpaMMbl pa3opoca TaHHbBIX
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Puc. 5 d. Koppensius pesynsratoB TectoB ALEX 1 ImmunoCAP
Ha cenupuyeckuii IgE x nenbHbiM amteprenam B kU, /L s
SKCTPAKTOB MbLIbIbI 0JIMBBI. [1peicTaBieHbI KOPPEJISIIMHA TOYeY -
HBIX IAHHBIX, TIOJIOKUTETbHBIE TSI 00X CUCTEM W HAXOISIIH -
ecd B paMKax uaMepurelibHoro auanaszoHa tecta ALEX 0,3—50
kU,/L (perpeccuonHas Kpupas KpacHoro useta). 41 obpasen
IUTSE OJIMBBI M3 OOIIEro KOJuYecTBa B 64 obpasiia GbUIM T0JI0-
XKUTeJbHbIMU B TecTax ImmunoCAP Ha cnetupuyeckuii IgE
(20,3 kU,/L). na pesyasratoB Tecta ALEX Te e sKCTpakThi
nanu 13 ToJIOKUTETBHBIX OTBETOB

ITockonbKy mpouzBoautesb Tecta ALEX yka3bIBaer,
YTO TECT BbIIaeT KOJIMUYECTBEHHbIE pe3yJbTathl [ 1], ObLau
TakxKe MOCYMTaHbl KOPPEISLIMU MEXIY pe3yibraTaMu (B
kU, /L) mna recroB ALEX 1 ImmunoCAP na cieumdu-
yeckulii IgE K oTnebHbIM KOMITOHEHTaM aJlJIepreHOB.

JlJ1s yeThlpex KOMIOHEHTOB, a MeHHo Cor a 14 n
Cor a 1 necHoro opexa, Par j 2 nocteHHuiibl u Phl p 7
TUMOGEEeBKM, MPOBECTHU PErPECCUMOHHBIN aHalU3 He
MPeICTaBJIsIOCh BO3MOXHBIM M3-3a CJIMIIKOM Majioro
KOJIMYECTBA IIOJIOKUTEIbHBIX OTBEeTOB B Tecte ALEX
(MeHee LIeCTH IOJOKUTEIbHBIX CBIBOPOTOK).
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Ta6auma 3. CortacoBanHOCTh pe3yisraToB Tecta ALEX
U B TeCTax Ha ajuieprokoMnoHeHTsl ImmunoCAP B «knaccax
ALEX». O0mmias coriacoBaHHOCTb Kj1accoB cocTasuiia 70%

Knacc (onpeneneune ALEX) ( Afgggjiﬁiﬁ;%gzp)
0 (<0,3 kU/D) 98,9%
1(0,3—1kU/1) 14,9%

2 (1-5kU/1) 36,3%
3 (5—-15kU/) 43,9%
4 (>15kU/D) 66,0%
4 15
3

Pesynbratbl ALEX
N

0 1 2 3 4
Pesynbtatbl InmunoCAP sigE

Puc. 6. TenmoBast kapta pe3ynbratoB Tecta ALEX u TectoB
ImmunoCAP npuseneHa BHU3Y. YpOBEHbB JIOXKHOOTPUIIATEIIb-
HbIX pe3ysibTaToB IgE-0TBeTa HA KOMMOHEHTHI (OMpeaesieH Kak
<0,3kU,/LBTecre ALEX, H0>0,3 kU, /L B Tectax ImmunoCAP)
cocraBu 33% (140/426) nst tecta ALEX. JIoskHOOTpUIIATE b~
HbIE Pe3yJIbTaThl BCTPEYATMCh BO BCEM AMANa30He U3MEPEeHUt

B ciyyasix ¢ Cor a 1 u Phl p 7 KonyecTBO IoJio-
JKUTEJIbHBIX CBIBOPOTOK MJIsI IBYX CUCTEM OKa3ajioCh
CJIMIIKOM HE3HAYMTEJIbHBIM JJISI JIIOOBIX 3HAYMMBIX
BBIBOZOB, B TO BpeMs Kak 1jigd Parj 2 1 Cor a 14 23 u3
41 o6pasua u 13 n3 40 006pa3110B COOTBETCTBEHHO ObLJIN
noyoxureabHbiMU B TecTax ImmunoCAP (=0,3kU, /L).
CoOTBETCTBYOIIIEE KOTUYESCTBO MOJOKUTEIbHBIX 00-
pa3uoB B Tecte ALEX cocraBmiio 3 kak mig Parj 2, tak
u nas Cor a 14, 4yTo NpuUBEJIO K caMOil HU3KOM TT0JI0-
JKUTEJbHOW COTJIACOBAHHOCTU B 3TOM MCCJICIOBAaHUU,
13 1 23% COOTBETCTBEHHO.

M3 ocraBiierocst mpoaHaau3upoOBaAaHHOIO JABaj-
LIaTU OJHOTO KOMITOHEHTA JJISl IBYX ITOKa3aHa BbICO-
Kasl COTJIaCOBAaHHOCTh pe3yibraToB TecToB ALEX u
ImmunoCAP nHa cneuuduueckuit IgE u mis nByx —
Huskas (puc. 7, 8). B cayuyae tectoB ImmunoCAP
pe3yJIbTaThl BhIIIE MOPOroBoro ypoBHs tecta ALEX,
10 ecThb 20,3 kU, /L, cuntasuch nojaoxuTeIbHBIMHU.
OITITh XK€ KOJIMYECTBO TOJIOKUTEIBHBIX Pe3yIbTaTOB
B TecTtax ImmunoCAP Morio Obl OBITh BBIIIIE B CIy4ae
BKItoueHus pesynsratos ot 0,1 kU, /L (otpaxas LoQ
tectoB ImmunoCAP Ha cnietmpuueckuii IgE).

Anaau3z ompunyamensHvIX pe3y1bmamos

0451 IKCMPAKMOE U Pe3yAbmanos 0451 KOMHOHEHN06
6 mecmax ALEX u ImmunoCAP na npumepe aecnozo
opexa

Ons 25 u3 64 WccliefoBaHHBIX 00pa3IloB OBLIN
MOJIyYeHBI MOJIOKUTEIbHbIE Pe3yJabTaThl B TE€CTE
ImmunoCAP mis ienbHOTO ajuiepreHa JeCHOIo opexa,
onHako B Tecte ALEX coOTBEeTCTBYIOIIME PE3YabTaTh
ObUIM OoTpULIAaTebHBIMU. Pe3ybraTel aHanu3a Ha IgE k
KOMITOHEHTaM 18l 24 U3 3TUX 00pa31ioB MPUBEICHbBI B
Tab1. 4. JIBaaaTh TPY CHIBOPOTKU TaBAIU MOJOXKUTEb-
Hble pPe3yJIbTaThl Ha JII000K 13 KOMITOHEHTOB JIECHOTO
opexa B Tectax ImmunoCAP, B To BpeMsT KaK B TeCTe
ALEX ObLIO IOJIy4eHO BCETrO IEBSITH IMOJIOXUTEIbHBIX
pe3yJIbTaToB Ha KOMITIOHEHTHI JIECHOTO Opexa.

DTU JaHHbIe MOAYEPKUBAIOT, YTO OTPpUIIATECIbHBIC
pe3ynbTaThl B TecTe ALEX Ha 3KCTpaKThl He 00s13a-
TEJIbHO SIBJISIIOTCSI OTpUILIATEIbHBIMIA Ha CaMOM JieJie.
Kpome Toro, oHM 1€MOHCTPUPYIOT, YTO JIOKHOOTPHU-
LaTeJIbHbIE Pe3yJbTaThl UCCIEIOBAHUIN IKCTPAKTOB HE
YPaBHOBELIMBAIOTCS MOJIOXUTEIbHBIMU pe3yIbTaTaMu
otBeTa sIgE Ha KOMITOHEHTHI, M CEHCUOUIM3aLUs K
orpeaeJeHHbIM UCTOUHUKAM aJlIepreHOB MOXKET ObITh
MOJIHOCTBIO YITyIlIeHA.

ccD

BaxxHO OTMETUTD, YTO JTOXKHOOTpHUIIATEbHbIE MTOKA-
3aTenu (TabJ1. 5) He mpeTepIie/iv 3HaYUTeIbHBIX U3MEHEe -
HU TOJIBKO TTPY aHAJIM3€ CHIBOPOTOK, HE COIEPKAIITUX
sIgE K mepekpecTHO-peakKTUBHBIM KapOOruapaTHbIM
JeTepMMHAHTaM, 4TO OMpenesyioch TecToM Immu-
noCAP Ha cnietiucduueckuii IgE k MUXF3 (0214, CCD)
(n=54-56).

Bo3MmoxHO, HU3Kast 4yBCTBUTEIbHOCTh TecTa ALEX
OTYACTH SIBJISIETCS CICACTBUEM HEOOXOMMMOCTH TISATH -
KpaTHOTO Pa3BeIeHMST CHIBOPOTKHU (COTJIACHO TMPOTO-
kony Tecta ALEX).

[IsaTukpaTHOe pa3BedeHHEe 0Opa3lOB B TeCTe
ALEX nosBossier naruouposatb CCD. CornacHo
nHbopMaLuu npousBoauTes, cHuxenue CCD-pe-
aKTUBHOCTHU Ha 85% mocTuraeTcs Oaromapst STOMY
aTany MHKyOallMu, a MPU YBEJIUUYECHUU BPEMEHU
nHky6auuu 10 30 Mmua CCD-peakTUBHOCTb YMEHb-
mraercs 10 95% [6].

B ciyyae ImmunoCAP ISAC HeT He0OXOIMMOCTH B
pa3BeleHUN CBIBOPOTKH, M Ha TAHHBIII MOMEHT B YHIIC
ImmunoCAP ISAC sIgE 112 npucyTrcTBYIOT JIUIIb
mectb CCD-conepxaiinx KomrmoHeHToB 13 112. Korna
Oyner sanyuieH HOBbIA ynn ImmunoCAP ISAC_ .., B
HeM ocTaHeTcs Julib yeTbipe CCD-coaepxaniux an-
JIEPTeHHBIX KOMITOHEHTA.

PesyabraTtsl TecToB ALEX 1 ImmunoCAP ISAC sIgE 112
HA KOMIIOHEHTbI aJJIEPreHoB

Hns cpaBHeHust ALEX n ImmunoCAP ISAC sIgE
112 pacyeTr cornacoBaHHOCTU KJIACCOB ObLT MPOBEACH
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Puc. 7 a. Koppensiuuss mexay pesyiasratamu TectoB ALEX u
ImmunoCAP na cietmbuieckue IgE x anneprokoMmnoneHtam
BkU,/L mna Phl p 5 Tumodeesku. Bee nanHble npyBeIeHbl B BUIE
JjorapuMUYECKOI TuarpaMMbl pa3dpoca TaHHbIX
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Puc. 7 b. Koppensuusi mexny pesyasratamu tectoB ALEX n
ImmunoCAP Ha cnienuduueckue IgE k anneprokommnoHeHTam
B kU,/L nna Phl p 5 Tamodeesku. IIpencrapieHbl KOppessiuum
TOYEYHBIX JAHHBIX, TIOJIOKUTETbHEIE IUTSI 00X CUCTEM U HAXOJIsI-
1LIMecs B paMKax u3mepuTeabHoro auamnasona recta ALEX (0,3—50
kU,/L) (perpeccuonnas Kpupast KpacHoro upeta). 20 us 44 o06-
pasuos st Phl p 5 66umr mostoxkurtetbHBI B TecTax ImmunoCAP
Ha cneuduyeckuii IgE (20,3 kU, /L). B tecte ALEX 3Hauyenus
st Phlp S cocraBuiu 19

IBYMsI CITOCOOAMM MpPH JTOMYILIEHUU, YTO KaXaasl Cu-
CcTeMa BBIAET «MCTUHHBIE» Pe3ysbTaThl. JIOXKHOOTpU-
HaTexbHbIe pe3yabTaThl 111 ALEX oTHOCHTEIbHO TecTa
ImmunoCAP ISAC sIgE 112 6bl1u Ha ypoBHe 15,8%
(59/374), B TO BpeMsl KaK OTpULIaTeIbHbIE PE3YJIBTAThI
1t ImmunoCAP ISAC sIgE 112 orHocuTeIbHO TecTa
ALEX cocraBuinu 9,5% (33/348) (tabu. 6, puc. 9).

B 1iesioM pe3yabraTt corjiacoBaHHOCTHU ABYX CUCTEM
oKazajcs crpaBeutnBbIM. OO011Iast COTIIaCOBAaHHOCTD 110
KJlaccaM BapbUpoBaia B pamkax 61—97% miis uccieno-
BaHHBIX KOMIIOHEHTOB, B ITOAABJISIIOIIEM OOJIBIINHCTBE
coctanJisist cBbiie 80%. HavMeHbIast CoryiacOBaHHOCTh
B kjaccax 1—3 (mexnay 19 u 51%), BeposiTHee Bcero,
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Puc. 7 ¢. Koppensguust Mmexay pesyiabraramu TectoB ALEX 1
ImmunoCAP Ha cieuuduueckue IgE K aieprokomnoHeHTam
B kU, /L mna Der p 1 D. pteronyssinus. Bce TaHHBIE TPUBENEHBI B
BUJE JorapudmMmrueckoii fuarpaMMbl pa3dopoca TaHHBIX
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Puc. 7 d. Koppensuusi mexny pesynsbratamu tectoB ALEX n
ImmunoCAP Ha cneunduueckue IgE K anieprokoMmnoHeHTam
B kU, /L nna Der p 1 D. pteronyssinus. TlpencrapieHbl KOppeJisi-
LIMY TOYEYHBIX JaHHBIX, TTOJIOXKUTEIBHBIC I O0CUX CUCTEM U
HaXosIILIMECs] B paMKaX U3MepUTeIbHOro 1ranasoHa recta ALEX
(0,3-50 kU, /L) (perpeccroHHas KpuBasi KpacHOTO 1iBeTa). 18
n3 38 o6pasnos misg Der p 1 ObIIM MOJOXUTENBHBI B TECTaX
ImmunoCAP na cneuunduyeckuit IgE (0,3 kU,/L). B Tecre
ALEX 3nauenus mis Der p 1 coctaBunu 14

HabJTI01a1ach M3-3a HU3KOM YYBCTBUTEILHOCTU TECTa
ALEX, ne npesbinaronieit snayenus 39 kU, /L B 407
MMOJIOXKUTEJIbHBIX TOYKAX TaHHBIX IIPU YPOBHE MPHU-
ommsutenbHo 100 ISU-E B tecte ImmunoCAP ISAC
112 (puc. 10). CornacoBaHHOCTh B paMKax Kjiacca 4, To
ecTb 17151 ypoBHs sIgE oie 15 kU, /L, cocrasuna 78%.

Oo6mast gyyBcTBUTENLHOCTD TecTa ALEX

Bo Bcex cpaBHeHMSIX Oblia BBISIBJIEHA 0OoJiee HU3Kas
yyBCTBUTEILHOCTD TecTa ALEX mo cpaBHeHMIO ¢ TecTaMu
ImmunoCAP, uyTo oTpazkeHO B ypOBHE JIOKHOOTPULIATE b~
HBIX Pe3yJIBTaToB, TOYYeHHBIX MPY MPOBEICHUN TeCTa
ALEX (cwm. Ta6ur. 6).
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Puc. 8 a. Koppensitiust mexnay pesyiabratamu tectoB ALEX n
ImmunoCAP Ha cnieunduueckuii IgE k aieprokoMnoHeHTam
B kU,/L nis Jug r 1 necnoro opexa. Bce naHHble MPUBENEHBI B
BUJIE JJorapudMUUeCcKOi JuarpaMMbl pa3dopoca JaHHbIX
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Puc. 8 b. Koppensitiusa mexny pesyiasratamu tectoB ALEX 1
ImmunoCAP Ha cnieundnueckuii IgE K ateprokoMmoHeHTaM
BkU,/L n1sa Jugr 1 necnoro opexa. IpencraBieHbl KOppeJsLUu
TOYEYHBIX JTaHHBIX, TOJOXUTEIbHbIC 11T 00X CHUCTEM M Ha-
XOZsLIMEecs B paMKaxX U3MepUTeIbHOro auana3zoHa tecta ALEX
(0,3—50 kU, /L) (perpeccroHHas KpuBas KpacHOTO 11BeTa). 19
13 42 00pa3LoB ObLIN MOJIOXUTENbHBIMU B TecTax ImmunoCAP
slgE x Jug r 1 (=0,3 kU,/L). B Tecte ALEX cooTBeTcTBYyIOLINE
3HavyeHus Juig Jug r 1 coctaBuu 10

Oo0cyxknenue

CornacHo nH(pOpMALKU IIPOU3BOAUTENISI, MHOTO-
KOMITOHEeHTHBIN TecT ALEX sBisieTcst ajJlbTepHaTUBOM
IIMPOKO PacCHpOCTPaHEHHBIM Ha PbIHKE TecTam Jisi
onpeaesieHUsl YPOBHSI 0OIEeTro U creluduiecKux
IgE ImmunoCAP u ImmunoCAP ISAC. Ilpu nps-
MOM CpaBHEHUM TEXHUYECKOW MPOU3BOAUTEIbHOCTHU
ALEX ¢ tectamu ImmunoCAP Oblia BbisiBieHa He-
JlocTaToYyHasi YyBCTBUTENbHOCTh TecTa ALEX kak mis
LIEJTbHBIX ajijiepreHoB (55% ITOXHOOTPHUIIATETLHBIX
pe3yabratoB, 234/423 MOMOXUTENbHBIX PE3YIbTaTOB
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Puc. 8 c. Koppensuusi mexay pesyiapraramu TectoB ALEX 1
ImmunoCAP Ha cneunduueckuii IgE K auieprokoMmnoHeHTamMm
B kU, /L s Gal d 2 Gesika KypuHoro siiina. Bce naHHbIe NpuBe-
NIeHBI B BUJIE JoTapuMUIeCcKOi auarpaMMbl pa3opoca JaHHBIX
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Puc. 8 d. Koppensuusi mexny pesynsratramu tectoB ALEX n
ImmunoCAP Ha cnieundnueckuii IgE K auteprokoMmoHeHTaM
kU, /L 114 Gal d 2 6esika Kypunoro siina. [TpencrapneHs Koppe-
JISIIIAY TOYECIHBIX TAaHHBIX, TTOJIOKUTEIbHBIC IJIST 00X CUCTEM 1
HaxoIsIIKecs B paMKax U3MepUTeIbHOTOo Aruana3zoHa recta ALEX
(0,3—50 kU, /L) (perpeccronHass KpuBas KpPacHOTO 1iBeTa). 15
u3 19 06pa31oB ObLIY MOJIOXUTEIBbHBIMU B TecTax ImmunoCAP
slgE k Gal d 2 (20,3 kU,/L). B tecte ALEX cootBercTByIomme
3HaueHwust 115t Gal d 2 coctaBuiu 10

ImmunoCAP), Tak u IS KOMITIOHEHTOB aJIJIEPTEHOB
(33% noxHooTpULIATEIbHBIX pe3y/ibraToB, 140/426 mo-
JIOXXUTeIbHBIX pe3ynbraToB ImmunoCAP). Kpome Toro,
ITuHamMudeckuit nuana3zoH ALEX cyliecTBeHHO HIKe
v He npesbiaet 36 kU, /L 11 HebHbIX aliepreHoB 1
38 kU, /L 11 KOMIIOHEHTOB aJlIEPIeHOB. YPOBHU B
tectax ImmunoCAP Ha cienuduyeckuii IgE mist atux
ke obpasuos coctapuan =100 kU, /L u 1o 150 kU, /L
cootBeTcTBeHHO. [Tpu 3TOM TecT ALEX nnponeMoHCTpu-
poBaJ1 60J1e€ HU3KUE PESYJIBTATHI BO BCEM TMHAMUYECKOM
JMana3oHe Kak JJIs LUEeJbHBIX allJIEpreHoB, TaK U s
crieliM@puyeckux KOMIOHEHTOB ajulepreHoB. B yacTHo-
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Ta6auma 4. CpaBHeHune pe3yisraToB uccienoBanus sIgE-oTBeTa Ha KOMIOHEHTHI aJL/IEPreHoB Ha IBYX MaTdopmax
TIPH KCTIOJTb30BAHMH CHIBOPOTKH C OTPUNIATEILHBIM OTBETOM HA 3KCTPAKT JieCHOro opexa B Tecte ALEX, HO moJI0KUTETbHbIM

B TecTax ImmunoCAP Ha nesibHblil aj/Iepren

KondecTBo MooXUTE TbHBIX 00Pa3II0B 17151 KOMITOHEHTOB
sIgE K sIgE x mo-
Meton 3KCTpak- | o g Coral Cora$8 Cora9 Cora 14
Ty OMY KOMII.

IMopor >0,3 >0,3 >0,1 >0,3 >0,1 >0,3 >0,1 >0,3 >0,1 >0,3
ImmunoCAP 24 23/24 8 2 18 17 12 10 13 5
KomMnoHeHTbI
ALEX 0 9/24 HI 0 HI 5 HJ 5 HA 0

IMpumevanue. IMokasaner 06a mopora (0,1 u 0,3 kU, /L) s rectoB ImmunoCAP Ha cniennduyeckuii IgE kK kommnoHneHTam

aJlJIEPIrC€HOB.

Taomuna 5. O6mas yyBcTBuTENIBHOCTh TeCTa ALEX

HCJTLHI)IC OKCTPAKTLI

ALEX vs ImmunoCAP sIgE skcTpakTbl

55% MOKHOOTPULIATETbHBIX

KoMnoHeHTbl aJlJIEPIrCHOB

ALEX vs ImmunoCAP sIgE KoMITOHEHTBI

33% MOXHOOTPUIIATETbHBIX

ALEX vs ImmunoCAP ISAC 112

16% NOXHOOTPUIIATEILHBIX

KoMmnoHeHThI AJJIEPTCHOB

ImmunoCAP ISAC 112 vs ALEX

9,5% NOKHOOTPUIIATEIbHBIX

Taoauna 6. CortacoBaHHOCTh MexIy pe3yabraramu Tecta ALEX Ha KOMIIOHEHTBI aJlJIepreHoB
u Tecta ImmunoCAP ISAC 112 Ha KoMnoOHEHTHI ajliepreHoB (coriacHo «kiaaccam ALEX»)

Kimace CornacoBanHocth ALEX CornacoBanHocTh ImmunoCAP
(onpenenenue ALEX) u ImmunoCAP ISAC ISAC u ALEX
0 (<0,3 kU/1) 97,7% 96,0%
1(0,3—1kU/1) 19,3% 33,3%
2 (1-5kU/) 42,7% 47,0%
3 (5—15kU/D) 51,0% 49,0%
4 (> 15kU/1) 78,0% 65,2%

ALEX

ImmunoCAP ISAC

Puc. 9. TennoBbie kapThl pe3yiabratoB TecToB ALEX u
ImmunoCAP ISAC 112. ¥poBeHb JTOXXKHOOTpULIATEIBHBIX pe-
3ynbraToB 1 Tecta ALEX otHocuTtenbHo Tecta ImmunoCAP
ISAC 112 coctaBun 15,8% (59/374), B TOo BpeMs KaK YpOBEHb
JIOKHOOTPMIIATENIbHBIX pe3yabTaToB wisl Tecta ImmunoCAP
ISAC 112 otHocutensHo Tecta ALEX coctaBun 9,5% (33/348)

ctu, pu cpaBHeHUM TecToB ALEX 1 ImmunoCAP st
IIETBHBIX aJIJIEPTEHOB 00IIIast COTJIACOBAHHOCTH KJIACCOB
6buTa Ha ypoBHe 53% u Kojebanach B MMPOMEXKYTKE
4—40% 111 MOJIOKUTENIBHBIX KJIACCOB, BAPbUPYS OT 23
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70 80

50 60
ISAC (ISU)

Puc. 10. Pesynbrarsl ypoBHsi sSIgE Kk KomMIoHeHTaM ajljiepreHoB B
tecte ALEX ne npespinator snavenus 39 kU, /L B 407 mooxu-
TEJIbHBIX TOUYKAX JaHHBIX, B TO BpeMs Kak TecT ImmunoCAP ISAC
112 onpenenser crienududeckuii IgE npudauszurenbao go 100
ISU-E. Ha rpa¢puke oTCyTCTBYIOT TPMHAALATD ITOJIOXKUTETbHBIX
TOYEK JaHHBIX (COKpaIeHbI)
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110 80% cornacoBaHHOCTHU MOJIOKUTEBHBIX PEe3YyJIETa-
TOB JJIs1 UcclienoBaHHBIX 11 3kcTpakToB. Heckobko
JIydiasi KapTuHa HaOamomanach i KOMIIOHEHTOB
aJIJIEpreHOB: 3/1eCh 00111asl COIIACOBAHHOCTD B paMKax
kiacca coctaBmia 70%, Bapbupys B muarma3one 15—66%
IIJISI TIOJTOSKMTEIbHBIX K1accoB. JIOXKHOOTpULIATE IbHEIE
pe3yJIbTaThl, MOJyYeHHbIE ITPU aHAIM3€ OTBETA HA 9KC-
TPaKT JIECHOI'O Opexa, JUIIb MOATBEP>KIa0T BBIBOIbI,
cIeJIaHHBIC BBIIIIE.

B T0 Xe BpeMs mpu cpaBHEHUM OTPULIATEIIBHBIX
Ppe3yJIBTaToB Obl1a TOKa3aHa BbICOKAsI COrJIaCOBAHHOCTD
ALEX 1 tectoB ImmunoCAP Ha cieniupuyeckuii IgE,
cocraBuBiIas 99,7% st LeabHBIX ajljiepreHoB 1 98,9%
JIJIsI KOMIIOHEHTOB aJUIEPreHOB COOTBETCTBEHHO. DTO
CBUIETEJIBCTBYET 00 OTCYTCTBUM OYEBUAHBIX ITPOOIEM
¢ ponom y Tecta ALEX.

Takum o6paszom, rect ALEX® tIgE, slgE k LieTbHbIM
aJiylepreHaM M KOMIIOHEHTaM aJlJIEpIreHOB XapaKTepu-
3yeTCsl HU3KUM IUHAMUYECKUM IMAIla30HOM, CIa0o0i
YYBCTBUTEIBbHOCTHIO 1 COTJIACOBAHHOCTBIO C OTHOKOM-

nmoHeHTHbBIMU TecTamu ImmunoCAP. B cpaBHeHuu ¢
yunoM ImmunoCAP ISAC sIgE 112 cornacoBaHHOCTb
BbIIIIE€, HO YYBCTBUTEILHOCTh M IMHAMWYESCKUI T1aTia-
30H BCE TaK K€ OCTAlOTCS Ha HU3KOM YPOBHE.

JIMTEPATYPA / REFERENCES

1. ALEX — Allergy explorer. The smart way to explore allergy.
JloctynmHo Ha www.macroarraydx.com.

2. ImmunoCAP total IgE Direction for Use 52- 5292 — EN/08.
HocrymHo Ha https://dfu.phadia.com/Data/Pdf/5be5621c-
89¢2320848d710f6.pdf.

3. ImmunoCAP Specific IgE Direction for Use 52 — 5291 —
EN/09. JoctynHo Ha https://dfu.phadia.com/Data/Pd-
f/5be441b889¢2320848d6fb28.pdf.

4. ImmunoCAP ISAC sIgE 112 Directions for Use 81 0002 —
62/02. JoctynHo Ha www.thermofisher.com#.

5. Ekaterina Manuilova, Andre Schuetzenmeister, Fabian Model
(2014). mcr: Method Comparison Regression. R package
version 1.2.1. Available at https://CRAN.R — project.org/
package=mcr 3.

6. ALEX — Allergy Explorer Instruction for Use. JlocTymHo Ha
www.macroarraydx.com.

Hudopmanusg 06 aBropax / Information about the authors

C. Nerelius, PhD, Thermo Fisher Scientific, Phadia AB,
Rapsgatan 7P, P.O. Box 6460, 751 37 Uppsala, Sweden.
E-mail: charlotte.nerelius@thermofisher.com

M. Andersson, Thermo Fisher Scientific, Phadia AB,
Rapsgatan 7P, P.O. Box 6460, 751 37 Uppsala, Sweden.
E-mail: mats.andersson@thermofisher.com

L. Segaard, Thermo Fisher Scientific, Thermo Fisher
Diagnostics ApS, CVR.nr. 27640745, Gydevang 33, 3450
Allered.

E-mail: lone.sogaard@thermofisher.com

Yuactrie aBTOpOB

M. Schwanbeck, Thermo Fisher Scientific, Phadia AB,
Rapsgatan 7P, P.O. Box 6460, 751 37 Uppsala, Sweden.
E-mail: maria.schwanbeck@thermofisher.com

S. Kofler, PhD: Thermo Fisher Scientific, Thermo Fisher
Diagnostics Austria GmbH, Dresdner Strafle 89, 1200 Vienna,
Austria.

E-mail: stefan.kofler@thermofisher.com

M. Berthold, PhD: Cyxone AB, Adelgatan 21, 211 22 Malmo,
Sweden.

E-mail: malin.berthold@cyxone.com

» Konuemnuus u ausaiid uccaenosanus — CN, MB, SK.

* [ToayyeHue pe3yabTaToB / OllEHKa MPOM3BOAMTEILHOCTH TecToB — MS, LS.
* Craructuyeckas oopadotka pesynsraroB — CN, MB, MA.

+ [ToBropHas cTatrucTudeckast oopadorka — CN, MB, MA, SK.

* Hanucanne texkcta — CN, MB, SK.
* PenaktupoBanue — CN, MB, SK.

OINOJHUTEIBbHBIC YTBE CHUA

ABTODBI COTJIACHBI HA ITyOJIMKAIIUIO JaHHOW pabOTHI.

Bce aBTOpbl 03HAKOMWINCH C OKOHYATEIbHBIM BAPUAHTOM TEKCTa W TMOATBEPIMIN CBOE
corjacue Ha myOJIMKalMIO CTaTbu. ABTOPBI 3asIBJISIIOT, YTO MPUBEACHHBINM MOPSIIOK aBTOPOB
YTBEPKIEH KaXXIbIM M3 HUX, a TAKXKE YTO CTaThsl HE ObLTa OMyOJIMKOBAaHA MM MPUHSTA K

NyOJIMKaLUK B IPYTOM XKYpHaJIe.
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ABSTRACT. Obijective. In this study, technical performance of the new multiplex ALEX test was compared with results
from ImmunoCAP single tests (tIgE, sIgE) and the multiplex platform ImmunoCAP ISAC sIgE 112.

Materials and methods. Eleven whole allergen extracts and corresponding allergen components from different allergen
groups were used for the analysis of 64—66 patients’ sera by all three platforms.

Results. Forthe whole allergens, 55% false negative results were obtained with the ALEX test comparing to the ImmunoCAP
sIgE tests while for allergen components the ALEX test gives 33% false negative results when compared to ImmunoCAP
sIgE test results. Additionally, the ALEX test is characterized by a low dynamic range — the platform demonstrated no
results above 36 kU, /L for samples giving >100 kU, /L using ImmunoCAP Specific IgE tests in the analysis of sIgE response
to the whole allergens. For the allergen components, ALEX showed no results above 38 kU, /L for samples of up to 150
kU, /L according to ImmunoCAP Specific IgE test results. Comparing to ImmunoCAP single plex tests, ALEX show low
dynamic range and poor agreement in quantitative results for tIgE and sIgE both for whole allergens and allergen com-
ponents, while in the comparison with ImmunoCAP ISAC sIgE 112 platform, the agreement is better, but the sensitivity
and dynamic range are still low._

Conclusions. The ALEX test has some serious limitations in its performance comparing to both types of ImmunoCAP
platforms.

Keywords: sIgE, tIgE, chip-based tests, ImmunoCAP, ALEX

For citation: C. Nerelius, M. Andersson, L. Segaard, M. Schwanbeck, S. Kofler, M. Berthold. Comparative study of
Allergy Explorer (ALEX) versus ImmunoCAP platforms. Russian Journal of Allergy. 2020;17(1):76-84. DOI: 10.36691/
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Background

The ALEX® chip is a multiplex test that combines
simultaneous measurement of total IgE (tlgE) and
specific IgE (sIgE) to allergen extracts and allergen
components in one assay. In total 282 analytes are mea-
sured, 156 extracts and 125 components, and total IgE.
As compared to ImmunoCAP™ ISAC 112, 81 allergen
components are overlapping, 44 are unique to the ALEX
test, while 31 are only present on the ImmunoCAP
ISAC test. The manufacturer of the ALEX test claims
that the assay gives semi-quantitative results for tIgE up
to 2500 kU/L, for sIgE to allergen extract and allergen
components the test is said to give quantitative results
up to 50 kU, /L [1].

For correspondence
Charlotte Nereliu, PhD, Thermo Fisher Scientific, Phadia

E-mail: charlotte.nerelius@thermofisher.com

ImmunoCAP single-analyte tests for total IgE, al-
lergen extracts and allergen components all generate
quantitative results, with traceability to the WHO stan-
dard [2, 3]. The ImmunoCAP ISAC carries 112 allergen
components and generates semi-quantitative results
(ISAC standardized units/ISU) [4].

Purpose

To evaluate the technical performance of the ALEX
test in measuring total IgE, sIgE to whole allergen
extracts and allergen components in comparison
with results from ImmunoCAP single tests (total
IgE, sIgE) and the multiplex platform ImmunoCAP
ISAC sIgE 112.

Cratbsa noctynuna 04.12.2019 .
Mpunsita k nedatn 11.02.2020 .

PekomeHgoBaHa k myGamkaLmm
E.C. ®eneHko
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Study design and methods

Eleven whole allergens and their corresponding aller-
gen components representing different allergen groups
(seasonal/perennial inhalant allergens, food allergens of
animal and plant origin) were selected based on proven
clinical relevance and for representation on both the
ALEX and ImmunoCAP platforms.

Samples from Phadia AB’s Diagnostic Sample Unit
were selected for known sIgE positivity to the selected
whole allergens, and for their respective components
present on the microarrays. Samples with multiple extract
positivity and with sIgE spanning the range from 0.35 to
50 kU, /L were chosen.

In total, 64—66 serum samples were analyzed using
the ALEX test, ImmunoCAP Specific IgE whole allergen
tests, the ImmunoCAP Total IgE test and the Immuno-
CAP ISAC sIgE 112 chip. 19—50 of the samples were
also analyzed using ImmunoCAP Specific IgE allergen
component tests (n=25), representing the selected whole
allergens (Tab. 1).

Results
Total IgE

ImmunoCAP Total IgE test results for serum samples
(n=65) ranged between 7 and 7900 kU/L, while the
ALEX test results ranged between 12 and 654 kU/L. The
correlation between the ALEX test and ImmunoCAP test
results was poor above 500 kU/L (Figure 1). According to
the manufacturer, the measuring range of the ALEX test
is 1—2500 kU/L, generating semiquantitative results [1].
The ImmunoCAP Total IgE test gives quantitative re-
sults [2] (Fig. 1).

Allergen extracts: ALEX versus ImmunoCAP Whole
Allergens

Agreement in classes

According to the manufacturers both the ALEX test
and ImmunoCAP Specific IgE tests generate quantitative
results [1, 3]. Nevertheless, to allow easy comparison over

Table 1. List of selected whole allergens and allergen components analyzed for each platform. Full InmunoCAP product

names are available at the end of the document

Whole allergen Corresponding components common to the ALEX Components common to the ALEX and
extracts (n=11) test and ImmunoCAP Allergens (n=25) ImmunoCAP™ ISAC sIgE 112 test 2 (n=26)
House dust mite | Derp 1, Derp 2, Der p 10, Der p 23 Derp 1, Derp 2, Derp 10, Der f 1, Der {2
Wheat Gliadin -
Peach Prup 3 Prup 3
Olive pollen Oleel Oleel
Timothy Phlp1,Phlp2, Phlp 5, Phlp 6, Phlp 7, Phlp12 | Phlp 1, Phlp2, Phlp 5, Phlp 6, Phlp 7, Phlp 12
Wall Pellitory Parj2 Parj2
Egg Gald 1, Gald2,Gald3 Gald 1, Gald 2, Gald 3, Gald 5
Milk Bosd 4, Bosd 5, Bosd 8 Bosd 4, Bosd 5, Bosd 8
Hazelnut Coral,Cora8,Cora9, Coral4 Coral,Cora8, Cora9
Walnut Jugrl Jugrl,Jugr2

All assays were performed according to each manu-
facturers’ instructions by professional laboratory techni-
cians. ALEX tests were run at Thermo Fisher Scientific’s
Service laboratory, Allered, Denmark, all other assays in
the R&D department in Uppsala, Sweden.

Statistical Analyses

The agreement between the different test systems was
evaluated for samples with at least six positive test results
on both the ALEX and ImmunoCAP tests. A linear
regression analysis was performed following the meth-
od comparison procedure of Passing-Bablok [5]. The
analyses were done separately for each allergen and in
the measuring range relevant for the ALEX test (0.3—50
kU, /L forslgE; 1-2500 kU/1 for total IgE) according to
the manufacturer. Overall positive and negative agree-
ment was calculated as well as class agreement based on
classes defined for the ALEX test.

2500

2000

1000

ALEX (KUIL)

500

0 500 1000 1500 2000 2500
ImmunoCAP (kU/L)

Figure 1. Correlation of total IgE results for the ALEX test
versus ImmunoCAP tests showing data points up to 2500 kU/L
(n=58) with ImmunoCAP. Seven data points giving results above
2500 kU/L with ImmunoCAP are omitted. The regression line
is shown in red
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the entire measuring range, allergen extract results were
transformed into classes as defined for ALEX (Tab. 2,
Fig. 2). The agreement of the ALEX test data with Im-
munoCAP test data was calculated per class. Correlations
of all results are shown in Fig 3 a and 3 b.

Table 2. Absolute agreement of the ALEX test results versus
ImmunoCAP test results by classes defined for ALEX.
The overall class agreement was 53%

i Agreement ALEX vs
Class (ALEX definition) ImmunoCAP™
0 (<0,3kU/1) 99,7%
1(0,3—1kU/1) 4,0 %
2 (1-5kU/) 16,2%
3 (5—15kU/1) 23,4 %
4 (>15kU/) 38,8 %
4
f£ 3
=
o
= 2
i
=3
< 1
0

0 1 2 3 <

ImmunoCAP Specific IgE results

Figure 2. Heat map of the ALEX test vs ImmunoCAP test results.
The false negative rate, defined as <0.3 kU, /L in the ALEX test
but >0.3 kU, /L in ImmunoCAP tests, was 55% (234/423 positive
ImmunoCAP results) for the ALEX test. False negatives were found
over the whole measuring range

Quantitative comparisons

Quantitative correlations of individual allergen extract
test results were also performed. Fig. 4 and Fig. 5 show
two examples each of allergen extracts with good and
poor agreement, respectively, when comparing the ALEX
test results to ImmunoCAP Specific IgE whole allergen
test results. ImmunoCAP test results were considered
positive above the threshold set for the ALEX test, i.e.
>0.3 kU, /L. Note: The number of positive test results
for ImmunoCAP tests would be higher if results down to
0.1kU,/L (representing the LoQ of ImmunoCAP Spe-
cific IgE tests) were included).

55
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By Y- LS
0 50 100 150 200

Figure 3 a. Correlation of all ALEX and ImmunoCAP Specific
IgE whole allergen test results (n=709 data points). Samples with
up to 203 kU, /L sIgE according to ImmunoCAP sIgE test results
generate ALEX test results up to 36 kUA/L

ImmunoCAP Specific IgE (kUa/L)

10 20 30 40 50
ImmunoCAP Specific IgE (kUa/L)

Figure 3 b. The shaded area of Fig. 3 a shown in enlargement

Allergen components: ALEX versus InmunoCAP Allergen
Components

The overall agreement of component sIgE results of
the ALEX test versus ImmunoCAP tests was analyzed by
transforming results into “ALEX classes”. Twenty-five
components from the 11 chosen allergen extracts were
analyzed using 19—50 serum samples each (Tab. 1).
Agreement of the ALEX test data with ImmunoCAP test
data was calculated per class (Tab. 3, Fig. 6).

As the manufacturer of the ALEX test states that the
test gives quantitative results [1], correlations between
results in kU, /L using the ALEX and ImmunoCAP
Specific IgE tests for individual allergen components
were also performed.

For four components, namely Cor a 14 and Cora 1
from hazelnut, Parj 2 from wall pellitory and Phl p 7 from
timothy pollen, it was not possible to perform regression
analyses since too few positive responses were obtained
with the ALEX test (less than six positive sera).
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Figure 4 a. Correlation of the ALEX test vs ImmunoCAP Specific
IgE whole allergen test results in kU, /L for D. pteronyssinus ex-
tract. The complete set of data points is depicted in logarithmic
scatter plot
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Figure 4 b. Correlation of the ALEX test vs ImmunoCAP Specific
IgE whole allergen test results in kU, /L for D. pteronyssinus extract.
Correlations of datapoints positive in both systems, and within the
ALEX test measuring range of 0.3—50 kU, /L (regression line in
red). For D. pteronyssinus (house dust mite, d1) 39 samples out of
totally 65 samples were positive on ImmunoCAP Specific IgE tests
(20.3kU,/L). The corresponding number for the ALEX test was 31

For Cor a 1 and Phl p 7 the number of sera positive
in both systems were too few to draw any meaningful
conclusions, while for Parj2 and Cor a 14, 23/41 sam-
ples and 13/40 samples, respectively, were positive in
ImmunoCAP tests (=0.3 kU,/L). The corresponding
numbers of positive samples on the ALEX test were
three for both Par j 2 and Cor a 14, resulting in the
poorest positive agreement in this study, 13% and 23%,
respectively.

Out of the remaining twenty-one components ana-
lyzed, two examples of components with good and two
with poor agreement when comparing the ALEX to Im-
munoCAP Specific IgE Allergen Component test results

100-

n=65
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Figure 4 c. Correlation of the ALEX test vs ImmunoCAP Specific
IgE whole allergen test results in kU, /L for timothy grass extract.
The complete set of data points is depicted in logarithmic scatter
plot
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Figure 4 d. Correlation of the ALEX test vs ImmunoCAP Specific
IgE whole allergen test results in kU, /L for timothy grass extract.
Correlations of datapoints positive in both systems, and within
the ALEX test measuring range of 0.3—50 kU, /L (regression line
in red). For timothy, 47 out of totally 65 samples were positive on
ImmunoCAP Specific IgE tests (0.3 kU,/L). The corresponding
number for the ALEX test was 25

are shown (Fig. 7 and Fig. 8). For ImmunoCAP tests,
results were considered positive above the threshold set
for the ALEX test, i.e. 20.3 kU, /L. Again, the number
of positive test results for ImmunoCAP tests would
be higher if results down to 0.1 kU, /L (representing
the LoQ of the ImmunoCAP Specific IgE tests) were
included).

Analysis of negative extract results in the ALEX test vs.
component results in the ALEX and ImmunoCAP tests:
Hazelnut example

Out of 64 samples tested, 25 generated positive results
with ImmunoCAP hazelnut whole allergen test but were

Russian Journal of Allergy 2020;17(1)
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Figure 5 a. Correlation of the ALEX vs ImmunoCAP Specific
IgE whole allergen test results in kU, /L for Hazelnut extract. The
complete set of data points is depicted in logarithmic scatter plot
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Figure 5b. Correlation of the ALEX vs ImmunoCAP Specific IgE
whole allergen test results in kU, /L for Hazelnut extract. Correla-
tions of datapoints positive in both systems, and within the ALEX
test measuring range of 0.3—50 kU, /L (regression line in red). For
hazelnut, 42 samples out of 64 were positive using ImmunoCAP
Specific IgE tests (=0.3 kU,/L). For the ALEX test results, the
corresponding number was 17

Table 3. Agreement of the ALEX test component results versus
ImmunoCAP Allergen Component test results in
“ALEX classes”. The overall class agreement was 70%

Class (ALEX definition) Agreement ?CL/E)X vs
0 (<0,3 KU/I) 98,9%
1(0,3-1 KU/I) 14,9%

2 (1=5 KU/)) 36,3%
3 (5-15 KU/ 43,9%
4 (>15KU/I) 66,0%
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Figure 5 c. Correlation of the ALEX vs ImmunoCAP Specific IgE
whole allergen test results in kU, /L for Olive pollen extract. The
complete set of data points is depicted in logarithmic scatter plot
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Figure 5 d. Correlation of the ALEX vs ImmunoCAP Specific
IgE whole allergen test results in kU, /L for Olive pollen extract.
Correlations of datapoints positive in both systems, and within
the ALEX test measuring range of 0.3—50 kU, /L (regression line
in red). 41 samples out of 64 were positive using ImmunoCAP
Specific IgE tests (>0.3 kU,/L). For the ALEX test results, the
corresponding number was 13
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Figure 6. Heat map of the ALEX test vs ImmunoCAP test results.
The false negative rate for components IgE (defined as <0.3kU, /L
in the ALEX test but >0.3 kU, /L in InmunoCAP tests), was 3@%
(140/426) for the ALEX test. False negatives were found over the
whole measuring range
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Figure 7 a. Correlation of the ALEX and ImmunoCAP Specific IgE
Allergen component test results in kU, /L for Phl p 5 from timothy
grass. All data points are depicted in logarithmic scatterplot
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Figure 7 b. Correlation of the ALEX and ImmunoCAP Specific
IgE Allergen component test results in kU, /L for Phl p 5 from
timothy grass. Correlations of datapoints positive in both systems,
and within the measuring range of 0.3—50 kU, /L defined for
the ALEX test (regression line in red). 20 out of 44 samples for
sIgE to Phl p 5 were positive on ImmunoCAPs Specific IgE tests
(20.3kU,/L). The corresponding number on the ALEX test was 19

negative using the ALEX test. The results for component
IgE analyses for 24 of these samples are shown in Tab. 4.
Twenty-three sera were positive for any hazelnut com-
ponent on ImmunoCAP tests, while ALEX generated
positive hazelnut component results in only nine.

The results underline that negative ALEX extract test
results are not necessarily truly negative. In addition,
they demonstrate that false negative extract results are
not counter balanced by component sIgE positivity, but
that sensitizations to certain allergen sources can be
missed entirely.

cCch

It is important to note, that the false negative rates
(see. Tab. 5) did not change significantly when only an-
alyzing sera lacking sIgE to cross-reactive carbohydrate
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Figure 7 c. Correlation of the ALEX and ImmunoCAP Specific IgE
Allergen component test results in kU, /L for Der p 1 from D. prer-
onyssinus. All data points are depicted in logarithmic scatterplot
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Figura 7 d. Correlation of the ALEX and ImmunoCAP Specific
IgE Allergen component test results in kU, /L for Der p 1 from
D. pteronyssinus. Correlations of datapoints positive in both sys-
tems, and within the measuring range of 0.3—50 kU, /L defined
for the ALEX test (regression line in red). 18 out of 38 samples for
sIgE to Der p 1 were positive on ImmunoCAPs Specific IgE tests
(20.3kU,/L). The corresponding number on the ALEX test was 14

determinants as determined by ImmunoCAP Specific
IgE MUXF3 (0214, CCD) (n=54—56).

It is possible that the lower sensitivity of the ALEX
test, at least partly, is a consequence of the necessary 5x
dilution of sera in the protocol for the ALEX assay.

The 5x dilution of samples in the ALEX assay is
the step that allows for CCD inhibition. According to
the manufacturer, 85% reduction of CCD-reactivity is
achieved by this incubation, which is said to increase to
95% if incubation is prolonged by 30 minutes [6].

When running the ImmunoCAP ISAC, no serum
dilution is required, and to date only six CCD-con-
taining allergen components are among the 112 present
on the ImmunoCAP ISAC slIgE 112 chip. When the
new ImmunoCAP ISAC, .. test is launched only four
CCD-containing allergen components will remain.
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Figure 8 a. Correlation of the ALEX and ImmunoCAP Specific
IgE Allergen Component results in kU, /L for Jug r 1 from walnut.
All data points are depicted in logarithmic scatterplot
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Figure 8 b. Correlation of the ALEX and ImmunoCAP Specific
IgE Allergen Component results in kU, /L for Jug r 1 from walnut.
Correlations of data points positive in both systems, and within
the measuring range of 0.3—50 kU, /L defined for the ALEX test
(regression line in red). 19/42 samples were positive for sIgE to
Jug r ImmunoCAP Specific IgE (0.3 kU, /L). The corresponding
positive number for the component on ALEX was 10
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Figure 8 c. Correlation of the ALEX and ImmunoCAP Specific
IgE Allergen Component results in kU, /L for Gal d 2 from hen's
egg white. All data points are depicted in logarithmic scatterplot
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Figure 8 d. Correlation of the ALEX and ImmunoCAP Specific
IgE Allergen Component results in kU, /L for Gal d 2 from hen's
egg white. Correlations of data points positive in both systems,
and within the measuring range of 0.3—50 kU, /L defined for the
ALEX test (regression line in red). 15/19 samples were positive for
sIgE to Gald 2 ImmunoCAP Specific IgE (=0.3kU, /L). The cor-
responding positive number for the components on ALEX was 10

Table 4. Comparison of component sIgE results in the two platforms for sera negative to hazelnut extract on the ALEX
test, but positive using ImmunoCAP whole allergen tests. Both 0.1 and 0.3 kU, /L cut-offs for InmunoCAP Specific IgE

allergen component test results are shown

Number of samples positive for components
Method slet o SLgnEy Sclfn]i;" Coral Cora$ Cora9 Cora 14
Cut-off >0,3 >0,3 >0,1 >0,3 >0,1 >0,3 >0,1 >0,3 >0,1 >0,3
ImmunoCAP 24 23/24 8 18 17 12 10 13 5
ALEX components 0 9/24 HA HI 5 HI 5 HI 0
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Table 5. Summary of the overall sensitivity of the ALEX test

Whole extracts

ALEX vs ImmunoCAP sIgE extracts

55% false negatives

Allergen components

ALEX vs ImmunoCAP sIgE components

33% false negatives

ALEX vs ImmunoCAP ISAC 112

16% false negatives

Allergen components

ImmunoCAP ISAC 112 vs ALEX

9,5% false negatives

Table 6. Agreement of the ALEX test component results versus ImmunoCAP ISAC 112 Allergen
Components test results and vice versa (according to “ALEX classes”)

Class (ALEX definition) Vsﬁirﬁimni? :I)LFS);C Agreememvlgﬂ‘g)gcm ISAC
0 (<0,3 kU/1) 97,7% 96,0%
1 (0,3—1kU/I) 19,3% 33,3%
2 (1-5kU/1) 42,7% 47,0%
3 (5—15kU/I) 51,0% 49,0%
4 (> 15kU/I) 78,0% 65,2%

ALEX
()

ImmunoCAP ISAC

Figure 9. Heat map of the ALEX test vs ImmunoCAP ISAC 112
Components test results. The false negative rate for the ALEX
test vs the ImmunoCAP ISAC 112 test was 15.8% (59/374) while
the false negative rate for the ImmunoCAP ISAC 112 test vs the

ALEX test was 9.5% (33/348)
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Figure 10. The ALEX test results for component sIgE level off
and do not reach values above 39 kU, /L. among 407 positive data
points, while the ImmunoCAP ISAC'T12 test detects Specific IgE
up above 100 ISU-E. Thirteen positive data points are lacking in

the plot (truncated)

ALEX vs ImmunoCAP ISAC sIgE 112 component test results

For the comparison between ALEX and ImmunoCAP
ISAC sIgE 112, class agreement was calculated in two
ways, assuming that either system gives the “true” results.
False negative results for the ALEX vs the ImmunoCAP
ISAC sIgE 112 test was 15.8% (59/374), while the false
negative rate for the ImmunoCAP ISAC sIgE 112 vs the
ALEX test was 9.5% (33/348) (Tab. 6, Fig. 9).

Overall, the result agreement is fair between the two
systems. The overall class agreement ranges from 61—-97%
for the studied components, the vast majority being above
80%. The lower agreement in classes 1—3 (between 19
and 51%) is most likely due to a lower sensitivity of the
ALEX test, results did not reach values above 39 kU, /L
among 407 positive data points, while the ImmunoCAP
ISAC 112 test detects Specific IgE up above 100 ISU-E
(Fig. 10). The agreement within class 4, i.e. sIgE levels
above 15kU, /L, is 78%.

Overall sensitivity of the ALEX test

Throughout the comparisons, the ALEX test was
found to be less sensitive than ImmunoCAP tests as in-
dicated by the rate of false negative results for the ALEX
test (Tab. 5).

Discussion

According to the manufacturer, the ALEX multiplex
test is an alternative to ImmunoCAP and ImmunoCAP
ISAC tests, widely used on the market for measurement
of total and specific IgE levels. A direct comparison of
the technical performance of ALEX with ImmunoCAP
tests revealed a lack of sensitivity of the ALEX test
for both whole allergens (the false negative rate 55%,
234/423 positive ImmunoCAP results) and allergen
components (the false negative rate 33%, positive Im-
munoCAP results). In addition, the dynamic range of
ALEX is significantly lower: no results reached values
above 36 kU, /L for whole allergens and 38 kU, /L for
allergen components. Levels in ImmunoCAP specific
IgE tests for the same samples were >100 kU, /L and up
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to 150 kU, /L, respectively. At the same time, the ALEX
test showed lower results in the entire dynamic range for
both whole allergens and specific allergen components.
In particular, when comparing ALEX and ImmunoCAP
tests for whole allergens, overall class agreement was 53%,
ranging from 4 — 40% for positive classes and positive
quantitative agreement ranged from 23% to 80% for the
11 extracts studied. A slightly better picture was observed
for allergen components: overall class agreement was
70% ranging from 15—66% for positive classes. False
negative results obtained by analyzing the response to
hazelnut extract provide additional confirmations for
the conclusions stated above.

At the same time, comparison of negative results
demonstrated a high agreement between the ALEX and
ImmunoCAP Specific IgE tests showing 99.7% agree-
ment for extracts and 98.9% agreement for components
for negative results, respectively. These data testify no
apparent background problems in the ALEX test.

Thus, the ALEX® tIgE, slgE to whole allergens and
allergen components tests show low dynamic range and

poor agreement with quantitative results comparing
to ImmunoCAP singleplex tests. In comparison with
the ImmunoCAP ISAC sIgE 112 chip, the agreement
is better, but the sensitivity and dynamic range are
still lower.

REFERENSES

1. ALEX — Allergy explorer. The smart way to explore allergy.
JloctymHo Ha www.macroarraydx.com.

2. ImmunoCAP total IgE Direction for Use 52-5292 — EN/08.
HoctynHo Ha https://dfu.phadia.com/Data/Pdf/5be5621c-
89¢2320848d710f6.pdf.

3. ImmunoCAP Specific IgE Direction for Use 52-5291 —
EN/09. Joctynno Ha https://dfu.phadia.com/Data/Pd-
f/5be4410889¢2320848d6fb28.pdf.

4. ImmunoCAP ISAC sigE 112 Directions for Use 81 0002 —
62/02. JoctynmHo Ha www.thermofisher.com#.

5. Ekaterina Manuilova, Andre Schuetzenmeister, Fabian Model
(2014). mcr: Method Comparison Regression. R package
version 1.2.1. Available at https://CRAN.R — project.org/
package=mcr 3.

6. ALEX — Allergy Explorer Instruction for Use. locTynHo Ha
www.macroarraydx.com.

Information about the authors

C. Nerelius, PhD, Thermo Fisher Scientific, Phadia AB,
Rapsgatan 7P, P.O. Box 6460, 751 37 Uppsala, Sweden.
E-mail: charlotte.nerelius@thermofisher.com

M. Andersson, Thermo Fisher Scientific, Phadia AB,
Rapsgatan 7P, P.O. Box 6460, 751 37 Uppsala, Sweden.
E-mail: mats.andersson@thermofisher.com

L. Segaard, Thermo Fisher Scientific, Thermo Fisher
Diagnostics ApS, CVR.nr. 27640745, Gydevang 33, 3450
Allered.

E-mail: lone.sogaard@thermofisher.com

Authors’ contribution

* Research concept and design — CN, MB, SK.

M. Schwanbeck, Thermo Fisher Scientific, Phadia AB,
Rapsgatan 7P, P.O. Box 6460, 751 37 Uppsala, Sweden.
E-mail: maria.schwanbeck@thermofisher.com

S. Kofler, PhD: Thermo Fisher Scientific, Thermo Fisher
Diagnostics Austria GmbH, Dresdner Strafle 89, 1200 Vienna,
Austria.

E-mail: stefan.kofler@thermofisher.com

M. Berthold, PhD: Cyxone AB, Adelgatan 21, 211 22 Malmo,
Sweden.

E-mail: malin.berthold@cyxone.com

* Obtaining the results/Evaluating test performance — MS, LS.
« Statistical analysis of the results — CN, MB, MA.
+ Additional statistical analysis — CN, MB, MA, SK.

* Writing the manuscript — CN, MB, SK.
* Editing the manuscript — CN, MB, SK.

Additional statements

The authors agree to the publication of this work.

All authors reviewed the final version of the text and confirmed their consent to the publication
of the article. The authors declare that the given order of authors is approved by each of them
and the article was not published or accepted for publication in another journal.

Information on sources of financing

The study was funded by Thermo Fisher Scientific, ImmunoDiagnostics.

Conlflict of interest

All authors are (or were at the time of preparation of the article) employees of Thermo Fisher

Scientific, ImmunoDiagnostics.

84

Poccuiickuii Annepronornueckuii Xypramn 2020;17(1)



