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SKIN PRICK TEST VERSUS WESTERN BLOT SPECIFICITY
AND SENSITIVITY FOR MUGWORT (ARTEMISIA)
POLLEN SENSITIZATION DETERMINATION IN
PATIENTS WITH RESPIRATORY ALLERGY

A.Ye.Bogomolov
National Pirogov Memorial Medical University, Vinnytsya

Abstract. Objective was to study and compare the parameters of the specificity and sensitivity of skin testing and serologic
determination of specific mugwort IgE. Materials and methods. 88 patients with allergic rhinitis and / or asthma were
examined by three different methods of specific allergic diagnosis (in vivo and in vitro) in accordance with the guidelines
of the ethics committee of the National Pirogov memorial medical university, all were beyond the acute period. The
inclusion criteria were allergic rhinitis diagnosis (both intermittent and persistent) and\or asthma with proven sensitivity
to pollen allergens. Skin prick test was carried out according to the classical testing procedure in accordance with regulatory
documents with commercial extracts of allergens. Western blot testing for specific IgE levels was performed using RIDA
qLine test systems (R-Biopharm AG, Darmstadt, Germany) and Euroline (Euroimmun). The sIgE concentration was
converted to a nominal scale (grades) according to the following rules: < 0.35 IU mL-1-level 0 (negative), (0.36-0.69) IU
mL-1-level 1 (boundary levels), (0.7-3.49) IU mL-1-level 2 (slightly elevated), (3.50-17.4) IU mL-1-level 3 (moderately
elevated), (17.5-49.9) IU mL-1-level 4 (high levels), (50-100) IU mL-1-level 5 (very high levels) and > 100 IU mL-1-level 6
(extremely high levels). Results and discussion. The systematic error of the measurement results was -3.01 ku / 1, which
indicates the presence of a systematic difference. The distribution graph corresponds to the type of graphs of absolute
systematic error. The standard deviation of the difference was 15.5, which is significant compared to the values themselves,
there is no dependence of the measurement difference on the amount of specific IgE in the blood. In addition, part of the
values does not fit within the confidence limits of + 95 %. Thus, the results of the two systems for the determination of
specific IgE for mugwort allergen by the Rida AllergyScreen and Euroline methods do not fully correspond due to the
systematic divergence of indicators. There is good correspondence between the results of skin allergen testing and the
detection of specific IgE by the Rida AllergyScreen method, and moderate correspondence between the results of skin
allergen testing with the mugwort allergen and the detection of specific IgE by the Euroline method.
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PI3HI METOIV BUSHAYEHHS CEHCUBUII3AIIII O AJTEPTEHY IINJIKY
IIOJIMHY (ARTEMISIA)Y ITIAIIIEHTIB 3 PECIIIPATOPHOIO AJIEPTIEIO
A. €. bozomonos

Pestome. Memoto docnioscers 6yIo IpOBECTH OIJLAJ JITepaTypH 3a TEMAaTUKOIO JialrHOCTMYHOI IIHHOCTI pi3SHMUX MeTOJiB
BM3HAYeHH:A ceHcyObimisanil y nalienTis 3 anepri€ro, BUBYMUTY ITapaMeTpy CIely(iqHOCT i YyTIMBOCTI IIKIPHOTO TecTy-
BaHHA 1 TabopaTopHOro BUsHauYeHHA crenydivynoro IgE. Mamepianu ma memoou. B xoni gocmimKenHa 88 mauieHTiB 3
aJlepriyHyMM pUHITOM Ta / a0 aTONMIYHOI aCTMOIO0 Oy/IM 00CTeXXeHi TpbOMa Pi3HMMM MeTofaMu clelugivHOoI anepriyHoi
miarHoctyuky (in vivo Ta in vitro). Kputepiamu BIoYeHHs Oy/IM HiarHO3 aleprivHOro puHiTy (AK iHTepMiTyo4oro, Tax i
IIePCUCTYIOYOTr0) Ta / 00 aTOIIYHOI aCTMM 3 JOBEJIEHOI0 Yy T/IUBICTIO JO IWIKOBUX a/epreHiB. IIpuk-TecT npoBoguBcs 3a
KIaCUYHOI0 METOIMKOI0 T€CTYBaHHA BifITIOBIZHO IO HOPMAaTUBHMX JOKYMEHTIB 3 KOMEpLiiHUMMU €KCTpPaKTaMIU arep-
reHis. BectepH-6710T 11 BusHaueHH: piBHi B IgE npoBomgmmm 3 Buxopucranuam Tect-cucreM RIDA gLine (R-Biopharm
AG, Japmurant, Himewunna) i Euroline (Euroimmun). Konnenrpauio sIgE nepeBoayy B HoMiHa/mbHy MIKaTy (OLiHK)
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BifIoBigHO Ko HacTymHMX mpaBwr: < 0.35 MO mi-1-piBens 0 (meratusHMI), (0,36-0,69 MO) mi-1-piBenp 1 (rpannyni

piBHi), (0,7-3,49) IU mL-1-level 2 (3merka migBuimenmnit), (3,50-1,4) IU mL-1-level 3 (momipHo nmigBuiennii), (17,5-49,9)

IU mL-1-level 4 (Bucoxi pisHi), (50-100) MO m-1-piBHs 5 (my>xe Bucoki piBai) i > 100 MO m-1-piBHs 6 (zyxe BucOKi

piBHi). Pesynvmamu ma 062060penns. CucreMaTndHa IoXnOKa pe3y/IbTaTiB BUMipooBaHb gopisHioe -3,01 ku/l, mo cBifg-

9UTH PO MPUCYTHICTb CUCTEMATUYIHOTO posxomxeHHs. [Ipu ubomy rpadik posmoxiny Bifnosigae tuny rpadikis abco-

JIOTHOI ccTeMaTNIHOI noMmiky. CTaHAApTHE BiIXMIEHHA PiSHUIb CKIamo 15,5, 10 CYyTTEBO y NMOPIBHAHHI 3 CaMUMM

3HAYEHHsIMIU, HEMA€E 3a/IeXHOCTI Pi3HUII BUMIpIOBaHb Bif Kimbkocti crenndivnnx IgE y xposi. Kpim Toro, wacruna

3Ha4eHb He BKJIAJIAI0ThCA y MeXi oBipuoro intepBaiy + 95 %. PesynbTaTi 1BOX CHCTeM BU3HaYeHHA crienudivnoro IgE

o anepreHy nonuny mMerogamu Rida Allergy Screen Ta Euroline He my>xe mobpe y3rofpKyloTbcss MK cO00I0 BHACTITOK

CHCTEMATUYHOTO PO3XOJPKEHH: MOKa3HMKIB. MK laHMMI IIKiPHOTO TeCTYBaHH: 3 a/lepreHaM! ITOJIMHY Ta BUABJIEHHAM

crerpudiunoro IgE meromom Rida Allergy Screen € fobpa moromxeHicTb MiXK pesyIbTaTaMy LOCIIKeHb, MDK TaHUMM

IIKIPHOTO TeCTYBAHHsI 3 aJIlePreHOM IO/INHY Ta BUsBIeHHsM crienndidnoro IgE merogom Euroline mpucyTHs momipHa

ITOTOJPKEHICTh MIXK Pe3y/IbTaTaMI TOCTi/KEHb.
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PA3JIMMYHBIE METOIBI OIIPENETEHUA CEHCUBUIN3 AT

K IIBUIBIIEBOMY AJIJIEPTEHY ITIOJIBIHU (ARTEMISIA) Y TIAIIMEHTOB
C PECIIIPATOPHOM AJI/IEPTUEN

A. E. bozomonos

Pestome. Llenvio uccnedosarus OGbUIO MIPOBECTU 0030 IUTEPATYPBL ITO TeMaTVKe AUATHOCTIYECKON LIeHHOCTY Pas/IMYHbIX
METOJIOB OIIpeie/IeHNsA CeHCUOWIM3aIMY y HAlVIeHTOB C aJ/UIepryell, U3y9UTb ITapaMeTpbl CeN(UYHOCTI U YYBCTBUTEIbHO-
CTY KOXKHOTO TeCTMPOBAHMA U TabOpaTOPHOro omnpepeneHus creryduaeckoro IgE. Mamepuanv u memodwt. B xope uccre-
ZoBaHMA 88 MAIVEHTOB C A/UIEPIUYECKMM PMHUTOM M / WIN acTMOII ObUIM 0OCTIeOBaHbI TPeMs PasIMYHbIMU METOAMU
crienMUecKot a/uIeprdecKoi AnarnocTuku (in vivo u in vitro). Kpurepusimu BKIodeHus ObUIN [UarHO3 a//IEPIUIECKOTO
puHYTA (KaK MHTEPMUTTUPYIOLIETO, TaK Y IEPCUCTHUPYIOLIEro) U / VIV aCTMBI € JOKa3aHHOI YyBCTBUTE/IBHOCTBIO K IIbIIbIIE-
BBIM ajUIepreHaM. [IpuK-TecT IPOBOAMICA IO KIACCUYEeCKOJ METOMKE TeCTHPOBAHVA B COOTBETCTBUM ¢ HOPMAaTVBHBIMIU
TOKyMEHTaMVl ¢ KOMMePYeCKIMMI 9KCTPaKTaMI a//IepreHoB. BecTepH-0/10TTUHT L1 onpefenenus yposHeii IgE nposopum
¢ wncnonb3oBanmeM Tect-cuicteM RIDA qLine (R-Biopharm AG, Hapmiurapr, epmanus) un Euroline (Euroimmun).
KonuenTparuio sIgE epeBoayiu B HOMMHAIBHYIO IIKa/Ty (OLIEHKI) B COOTBETCTBUY CO CIIEAYIOLIMY npaBwtamu: < 0,35 ME
MiI-1-ypoBeHb 0 (orpunarenbuslit), (0,36-0,69 ME) my-1-yposens 1 (rpaHudsble yposHu), (0,7-3,49) IU mL-1-level 2 (cnerxa
HOBBILIEHHBIN), (3,50-17,4) IU mL-1-level 3 (ymepenHO noBbIuenHsbli), (17,5-49,9) IU mL-1-level 4 (Bbicokie ypoBn), (50-
100) ME mzn-1-ypoBHA 5 (oueHb BbICOKHME ypoBHM) 1 > 100 ME Mi1-1-ypoBHA 6 (OueHb BBICOKHME YPOBHM). Pe3ynvmarmot u
o6cyrdenue. CucreMaTidecKas IOTPEIIHOCTb pe3y/IbTaTOB M3MepeHuit paBHa -3,01 ku / 1, 4To cBUzeTeNbCTBYeT O IPUCYTCT-
BUM CUCTeMaTdeckoro pasimaus. [Tpy sToM rpaduk paciipesenieHys COOTBETCTBYeT TUITY IpadpUKOB aOCOMIOTHON CUCTeMa-
Trdeckoit oumoky. CTaHIapTHOE OTKIOHEHUE PasHUL COCTaBWI 15,5, 4TO CYIIeCTBEHHO 110 CPABHEHMIO C CAMBIMYL 3HAYCHU -
sIMY, HEeT 3aBMCUMOCTY PasHULIbI M3MepeHMI oT KojmdecTsa crierpyduaeckux IgE B kposu. Kpome Toro, yacTb 3HaueHMit He
YK/Ia[bIBAIOTCS B TPaHNULIBI IOBEPUTEIBHOTO MHTepBaia + 95 %. Pe3y/nbTaThl IBYX crcTeM onpefenenus crenygudeckoro IgE
K ajutepreny mojbiHy Merogamu Rida Allergy Screen u Euroline He 04eHb XOPOIIO COIIACYIOTCS MEX/Y CO0O0IT B pe3y/ibrare
CUCTEMATUYEeCKOTO Pas/IN4ysA oKa3aTesell. Mex/y JaHHBIMIU KOXKHOTO TeCTYPOBAHYI C a/JIepreHaMI IIOJIbIHI U BBLABJICHI-
eM crer¢uyeckoro IgE meropom Rida Allergy Screen ectb Xopolast cOI/IaCOBaHHOCTb MEXK/Y Pe3y/IbTaTaMI MCCIeTOBaHMIA,
MeX[y JaHHBIMU KOXXHOTO TeCTMPOBAHNA C a/UIEPIeHOM IOJIBIHU U BbLaBIeHMeM crierpyduaeckoro IgE merogom Euroline
IPUCYTCTBYeT yMepPEeHHas COIVIACOBAHHOCTb MEXIy pe3y/IbTaTaMI MCCIeIOBaHUIL.
Knioueevie cnosa: mpuk-tect, anneprusa, MMMyHOOTOTTHHT, IgE.
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Artemisia is one the most important outdoor
allergen throughout Ukraine. It can cause allergic
rhinitis, asthma, or both of them. Artemisia species, or
mugwort, is an anemophilous genus included in the
Compositae family. Since it was verified as an allergenic
pollen in 1960, pollen from the various Artemisia species
is one of the most frequent and serious causes of polli-
nosis worldwide [1, 2]. The genus Artemisia includes 57
species in Europe [3, 5-8].

Different diagnostic tools are available in clinical
practice to detect sensitization in patients with respira-
tory allergy. As we showed before [4], different diagnos-
tic parameters of skin prick test (SPT) and serological
methods are typical for D. pteronyssinus, D. farinae
sensitization. Below we present the data of our research
in patients with allergic rhinitis and asthma in 2015-
2018.

Materials and methods. In this study 88 patients with
allergic rhinitis and/or atopic asthma were examined by
three different methods of specific allergic diagnosis (in vivo
and in vitro). The inclusion criteria were allergic rhinitis
diagnosis (both intermittent and persistent) or atopic
asthma with proven sensitivity to mugwort allergens.
SPT was carried out according to the classical testing
procedure in accordance with regulatory documents
with commercial extracts of allergens (Immunolog,
Vinnitsa, Ukraine). For the test, a positive (histamine
dihydrochloride solution 0.01 % — Solutio histamini
dihydrochloridi 0.01 % pro diagnostica cutanea morbo-
rum allergicorum) and negative (sodium chloride, diso-
dium phosphate dodecahydrate (sodium phosphate
dibasic), potassium dihydrogen phosphate (potassium
phosphate monosubent phenol, tween 80, water for
injection) controls (Immunolog, Vinnitsa, Ukraine)
were used. SPT results were assessed in 15 min visually
using a ruler in mm and were classified according to the
existing scale as negative, doubtful, weak (+), strong
(++) and very strong (++).

A standard medical interview and the qualification
of patient were performed during an earlier visit, and
then, 15 mL of blood for the sIgE test was collected.
Western blot testing for specific IgE levels was per-
formed using RIDA qLine test systems (R-Biopharm
AG, Darmstadt, Germany) and Euroline (Euroimmun)
system. The sIgE concentration was converted to a
nominal scale (grades) according to the following rules:
< 0.35 IU mL-1-level 0 (negative), (0.36-0.69) IU mL-
1-level 1 (boundary levels), (0.7-3.49) IU mL-1-level 2
(slightly elevated), (3.50-17.4) IU mL-1-level 3 (moder-
ately elevated), (17.5-49.9) IU mL-1-level 4 (high levels),
(50-100) IU mL-1-level 5 (very high levels) and > 100 IU
mL-1-level 6 (extremely high levels).

Results. In the process of this study, three different
methods of specific allergic diagnosis (in vivo and in vitro)
were used to examine 88 patients with asthma and aller-
gic rhinitis. Among these patients, sensitization to the
allergen was 27.3 % (24 patients) by skin prick test, spe-
cific IgE by Rida AllergyScreen were found in 36.3 % (32
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patients) and the presence of specific IgE by Euroline was
detected in 20.4 % (18 patients).

In Table 1 the results of the comparison of Rida
AllergyScreen to the mugwort with the data prick test
method are presented. Comparing two different types of
specific allergic diagnosis by the method of establishing
the correlation relations with mugwort, the dominance
of the elements of the main diagonal is noted, indicating
a close coincidence of the results of two different meth-
ods (validity coincidence of results was 90.9 % — 80
cases).

Table 1. Sensitization to mugwort by the results of skin testing
and the detection of specific IgE by Rida AllergyScreen

Specific IgE (ku/l)

Prick test <035 0.35-0.7 >0.7 Total
(negative) | (questionable) | (positive)

Papule 0 mm 56 0 8 64
(negative result)
Papule 1-2 mm 0 0 0 0
(questionable result)
Papule =3 mm 0 0 24 24
(positive result)
Total 56 0 32 88

The results of two different methods of specific
diagnostics to determine allergic sensitization to
mugwort are almost similar, but there is a certain
asymmetry of the differences in the results of skin
testing by the blind test method and the determination
of specific IgE when one test gives negative results and
the other one is positive or questionable.

To obtain conclusions about the reliability of this
asymmetry, we conducted an in-depth statistical analy-
sis of the correlation of laboratory allergic and skin
tests. The analysis of harmony results of two differ-
ent methods to determine the sensitization to mugwort
through the construction of the confidence interval
(Table 2) showed that the coefficient suggests a good
correspondence (r = 0.792) of this two different
tests. The limits of the 95 % confidence interval
(0.656—0.919) exclude zero, which indicates the accura-
cy of the match. The lower limit is in the range
of good coherence, and the upper one is in the area
of excellent coherence.

Table 2. The results of statistical estimation of the consistency of
results of skin testing and the detection of specific IgE by the
method of Rida AllergyScreen to determine sensitization to

mugwort
Kappa coefficient 0.792
Asymptotic kappa error 0.068
Lower border 95 % confidence interval 0.656
Upper boundary 95 % confidence interval 0.919

A statistical evaluation of the null hypothesis lack of
consistency of the results of two different methods of
specific diagnostics to determine allergic sensitization to
mugwort shown in Table 3.
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Table 3. The results of statistical estimation of the null hypoth-
esis of the lack of consistency of results of skin testing and the
detection of specific IgE by the method of Rida AllergyScreen for
definition sensitization to mugwort

Asymptotic kappa error for H 0.94

z 7.599
One-way testing Pr>Z < 0.001
Two-sided testing Pr> | Z | <0.001

The hypothesis is rejected both in one-sided and bilat-
eral tests, which testifies to the true consistency of both
allergic tests.

That is to say, according to the data of skin testing
with mugwort allergens and the detection of specif-
ic IgE by the Rida AllergyScreen has a good consistency
between the results.

In Table 4 we showed the comparison of the presence
of specific IgE to the mite mugwort by Euroline with
skin prick testing test. Comparing two different types of
specific diagnostics by setting correlative relationships
to mugwort is noted the absence of the domination of the
elements of the main diagonal, indicating a medium
degree of coincidence of the results of two different meth-
ods (validity of the results was 81.8 % — 72 cases).

The results of two different methods of specific
allergic diagnosis to determine the sensitization to the
mugwort allergy are closely identical, but there is a
certain asymmetry of the differences in the results of

Table 4. Sensitization to mugwort by the results of skin testing
and the detection of specific IgE by Euroline

Specific IgE (ku /1)

Prick test <035 0.35-0.7 >0.7 Total
(negative) | (questionable) | (positive)

Papule 0 mm 58 2 4 64
(negative result)
Papule 1-2 mm 0 0 0 0
(questionable result)
Papule = 3 mm 8 2 14 24
(positive result)
Total 64 4 18 88

skin testing by the blind test method and the
determination of specific IgE blood when one test gives
negative results and the other one is positive or doubt-
ful.

To obtain conclusions about the reliability of this
asymmetry, we conducted an in-depth statistical analy-
sis of the correlation of laboratory allergic and skin
tests. The analysis of harmony results of two differ-
ent methods to determine the diagnosis of allergic sen-
sitization to mugwort through the construction of the
confidence interval (Table 5) showed that the coeffi-
cient suggests satisfactory agreement (r = 0.544) of the
findings of the two different tests. The limits of the 95 %
confidence interval (0.369-0.719) exclude 0, which indi-
cates the accuracy of the match. The lower limit lies in
the range of poor consistency, and the upper one is in
the area of moderate coherence.

Bland-Altman Plot comparing Euroline with AllergyScreen
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Picture 1.The Blend-Altman plot for Determining Specific IgE to mugwort by Rida AllergyScreen and Euroline.
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Tab]le 5. The results of statistical estimation of the consistency
of results of skin testing and the detection of specific IgE
by the Euroline method to determine the sensitization to the
mugwort allergen

Kappa coefficient 0.544
Asymptomatic kappa error 0.094
Lower border 95 % confidence interval 0.369
Upper boundary 95 % confidence interval 0.719

A statistical evaluation of the null hypothesis lack of
consistency of the results of two different methods of
specific diagnostics to determine Allergic sensitization
to mugwort shown in table 6.

Tab]le 6. The results of statistical estimation of the null
hypothesis of the lack of consistency of results of skin testing
and the detection of specific IgE by the Euroline method
for determination sensitization to the mugwort allergen

Asymptotic kappa error for H , 0.972
Z 5.637
One-way testing Pr > Z <0.05
Two-sided testing Pr> | Z | <0.05

The hypothesis is not accepted either by one-sided, or
by double-sided testing the loyalty to the consistency of
the tests among themselves.

That is to say, according to the data of skin testing
with allergens mugwort and the detection of specif-
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ic IgE by the Euroline method, there is a satisfactory
agreement between the research results.

To evaluate a difference in the results of two systems
for determining specific IgE to mugwort by Rida metho
ds AllergyScreen and Euroline we conducted a com-
parative analysis according to the diagrams of
Blend- Altman. The comparison results are shown in
Picture 1.

First, the systematic error of the measurement
results was -3.01 ku / 1, which indicates the presence of a
systematic difference. The distribution graph
corresponds to the type of graphs of absolute systematic
error. Second, the standard deviation of the difference
was 15.5, which is significantly compared to the values
themselves. Third, there is no dependence of the
measurement difference on the amount of specific IgE
in the blood. In addition, part of the values do not fit
within the confidence limits of + 95 %.

Conclusions. Thus, the results of the two systems
for the determination of specific IgE for mugwort
allergen by the Rida AllergyScreen and Euroline methods
do not fully correspond due to the systematic divergence
of indicators.

There is good correspondence between the results of
skin allergen testing and the detection of specific IgE by
the Rida AllergyScreen method, and moderate
correspondence between the results of skin allergen
testing with the mugwort allergen and the detection of
specific IgE by the Euroline method.
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