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Specific diagnosis of respiratory allergic dis-
eases is an indispensable component of allergol-
ogy, which must be used at the stage of diagnostic
search in a patient with allergopathology [1-3].

The place of each of these methods in the
patient’s itinerary, however, is being actively dis-
cussed with the advent of new and new methods
available for routine practice [4,5].

The aim of our study was to evaluate the diag-
nostic parameters of immunoblot and Immunocap
ISAC methods to determine allergic sensitization
to wormwood and hazel in patients with respiratory
allergic diseases - allergic rhinitis and bronchial
asthma.

Materials and methods

In this study, 40 patients with bronchial asthma
and / or allergic rhinitis were examined by two dif-
ferent methods of specific allergic diagnosis (in vi-
tro). The study was open-ended, comparative. All
the patients were interviewed and signed a letter
of informed consent to participate in the study. All
women were interviewed for possible pregnancy.

Quantitative determination of specific IgE in
the serum was performed using the RIDA® Aller-
gyScreen immunoblot method (R-Biopharm AG,
Germany) at the private laboratory of “Allergo-Im-
munological Center KPP”.

The RIDA® AllergyScreen test (panels 1, 2, 3,
4) is based on the immunoblot principle. Specific
allergens, corresponding to the composition of the
panel, are deposited on the surface of nitrocellu-
lose membranes (strips). IgE antibodies specific
to these allergens present in the blood samples of
patients react with antigens, thereby providing at
the second stage of incubation the attachment of
antibodies to human IgE conjugated with antibod-
ies (exhibiting antibodies) to strips of allergens on
strips. For the testing, we used panel 2 (respirato-
ry), which contained the following allergens: house
dust (Derm. Pteronyssinus, Derm. Farinae), alder,
birch, hazel, oak, herb mixture, rye, wormwood,
plantain, epidermal allergens of horse, dog, guinea

pig, hamster, rabbit, Alternaria alternata, Penicil-
lium notatum, Cladospor. herbarum, Aspergillus
fumigatus.

According to the existing criteria, the results
were interpreted depending on the concentration
of specific IgE as a class 0-6. Class >1 was inter-
preted as positive. In clinical practice, allergens
with results greater than grade 2 (sIlg > 0.7 Ku /
I) were considered positive. After receiving the re-
sults, all data were converted to nominal scales.

ImmunoCAP Allergy Chip (Phadia AB, Thermo
Fisher Scientific, Sweden) — a method for quanti-
tative measurement of IgE-antibodies to various
allergens in the serum, developed by Phadia, ex-
amination by the Immunocap ISAC method was
performed at the Clinic of Allergology and Immu-
nology. The method allows one to determine at the
same time the presence of class E antibodiesto 112
allergen components from 51 sources of allergens
— food, pollen, epidermal allergens of animals, al-
lergens of fungi and insects, house dust mites on
the immune solid-phase allergy chip (ISAC). After
the results were obtained, all data were also con-
verted to nominal scales.

Statistical processing of the results, plotting
and distribution of statistical analysis values was
performed using IBM SPSS Statistics 21 software
package.

Results

In the main phase of the study 40 people aged
19-42 years were selected, the average age of the
group was 31.6 years (95% ClI: 26.6; 41.6), gender
distribution —60.0% of men and 40.0% of women.

Among the patients, allergic sensitization to
wormwood was 27.5% (11 people) by the pres-
ence of specific IgE by the Rida AllergyScreen,
25.0% (10 people) by the presence of specific IgE
by the ImmunoCAP ISAC; sensitization to hazel al-
lergen was 27.5% (11 people) by the presence of
specific IgE by the Rida AllergyScreen, 30.0% (12
people) by the presence of specific IgE by the Im-
munoCAP ISAC.
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Table 1 shows the results of constructing the affinity table of the results of determining specific IgE

to wormwood.

Table 1
Summary table of the affinity of the results of determination of specific IgE to allergen wormwood
ISAC
Frequency Total
«negative» «positive»
«negative» 29 0 29
AllergyScreen
<<positive» 1 10 11
Total 30 10 40

Table 2 shows the results of constructing the affinity table for the determination of specific IgE

to hazel.

Table 2

Summary table of the affinity of the results of determination of specific IgE to hazel allergen

ISAC
Frequency Total
«negative» «positive»
«negative» 26 3 29
AllergyScreen
«positive» 2 9 11
Total 28 12 40

The expected frequency of the sign in one of
the cells (25%) of the summary tables below is 5
and we used the Fisher exact two-way criterion
method to analyze the relationship. As a result of
statistical data processing, it is determined that
the absolute value of the exact two-sided Fisher
criterion for the wormwood allergen corresponds
to the two-sided asymptotic significance of 0.024,
which accepts the null hypothesis. At such levels
of asymptotic significance, the difference be-
tween the measurement groups is the null hypoth-
esis, and, therefore, no statistically significant
difference was found between survey methods
for the determination of specific IgE for allergen
wormwood.

In the case of hazel allergy sensitization by two
different methods, the expected symptom frequen-
cy in one of the cells (25%) of the summary tables

below 5 was also applied to analyze the relationship
of the Fisher exact two-sided criterion. As a result
of the statistical data processing, it is determined
that the absolute value of the Fisher’s exact two-
sided criterion for hazel allergen corresponds to a
two-sided asymptotic significance of 0.001, which
rejects the null hypothesis. At such levels of as-
ymptotic significance, the difference between the
measurement groups is null and void, and there-
fore a statistically significant difference was found
between survey methods for the determination of
specific hazelnut IgE.

For a complete analysis of the diagnostic pa-
rameters of the methods we calculated the sensi-
tivity, specificity, accuracy, positive and negative
predicitive value of the immunoblot against Immu-
noCap ISAC. The results of these parameters for
birch allergen are shown in table 3.

Table 3

Diagnostic value of immunoblot versus Immunocap ISAC to determine specific IgE
for allergen wormwood

Parameter Value 95% CI
Sensitivity 100.00% 69.15% to 100.00%
Specificity 96.67% 82.78% 10 99.92%
Positive predictive value 90.91% 59.28% 10 98.57%
Negative predictive value 100,00%
Accuracy 97.50% 86.84% t0 99.94%
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As we can see, the immunoblot has a high sen-
sitivity and negative predictive value (100.00% in
both cases) compared to ISAC, a high specific-
ity of 96.67% (95% CI: 82.78; 99.92), but a posi-
tive predicitive value was 90.91% (95% ClI: 59.28;
98.57) and accuracy was 97.50% (95% CI: 86.84;
99.94).

Sensitivity is the ability of the diagnostic meth-
od to produce the correct result, which is defined
as the proportion of true positive results among all
tests performed. Specificity is the ability of the diag-
nostic method not to give in the absence of the dis-
ease false positive results, which is defined as the

proportion of true negative results among healthy
individuals in the group of subjects. Therefore, im-
munoblotting for the determination of specific IgE
for allergen wormwood compared to Immunocap
ISAC is highly sensitive, highly specific and highly
accurate. Special attention should be paid to the
positive predicitive value, which is defined as the
percentage of true positive tests among all positive
tests obtained as a result of the examination. In this
case, it was 90.91%, which indicates the possibility
of a false positive result in every tenth case. The re-
sults of these parameters for hazelnut allergen are
given in table. 4.

Table 4

Diagnostic value of immunoblot versus Immunocap ISAC for determination
of specific IgE for hazel allergen

Parameter Value 95% ClI
Sensitivity 75.00% 42.81%t094.51%
Specificity 92.86% 76.50% 10 99.12%
Positive predictive value 81.82% 53.23% t0 94.68%
Negative predictive value 89.66% 76.39% 10 95.87%
Accuracy 87.50% 73.20% t0 95.81%

As we can see, immunoblot compared to ISAC
for the determination of specific hazards of hazel
allergen has a relatively high specificity and nega-
tive predictive value (92.86% and 89,66%), but the
sensitivity and positive predicitive value have a val-
ue of 75.00% (95 % Cl: 42.81; 94.51) and 81.82%
(95% CI: 53.23; 94.68), respectively, and the ac-
curacy of the method is 87.50% (95% CI: 73.20;
95.81).

Therefore, the immunoblotting method for the
determination of specific IgE for hazel allergen
compared to Immunocap ISAC is highly specific,
but medium-sensitive. Special attention should be
paid to the predictability of negative and positive
results, which amounted to 89.66% and 75.00%,
which indicates a significant possibility of false
negative and false positive result.

Discussion

The higher the sensitivity of the test, the more
often it will detect the disease, so it is more effec-
tive. At the same time, if such a highly sensitive test
proves negative, then the presence of the disease
is unlikely. Therefore, they should be used to ex-
clude diseases. Because of this, highly sensitive
methods are often called identifiers, and it is rec-
ommended to use them in the early stages of the
diagnostic process, when you need to narrow down
the range of suspected diseases. On the other
hand, the higher the specificity of the method, the
more reliable it is to confirm the disease, and there-

fore, it is more effective. Highly specific methods
are called discriminators in diagnosis. Such stud-
ies are effective in the second stage of diagnosis,
when the range of suspected diseases is narrowed
and it is necessary to prove with great certainty the
presence of the disease.

The results of the analysis showed high sensi-
tivity, specificity and accuracy of immunoblotting
for the determination of IgE specific for allergen
wormwood compared to Immunocap ISAC, as well
as high specificity, moderate sensitivity and accu-
racy for determination of specific IgE for the aller-
gen of hazel.

In our opinion, there may be a number of fac-
tors that may cause such differences. The main
pointis that the increase in the sensitivity of the test
is inevitably accompanied by the loss of its speci-
ficity, and vice versa, the increase in specificity is
associated with a decrease in its sensitivity. Diag-
nosis techniques with high sensitivity rarely «miss»
patients who have the disease, and techniques with
high specificity do not qualify as healthy patients.
On the other hand, the reduced sensitivity of the
method may be directly related to the immunob-
lotting technique itself, since photometric analysis
depends in practice on many factors — the quality of
the scan, the correct preparation procedures, the
presence or absence of calibration, and the like.

The negative predicitive value is defined as the
frequency of its coincidence with the absence of
the disease. This criterion thus shows how likely the
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patientis to be healthy if the results of the study are
negative. In our case, the negative predictive value
for the immunoblot method is generally related to
the sensitivity of the method.

Summary

As we can see, for the determination of spe-
cific IgE to wormwood allergen the immunoblot
has a high sensitivity and negative predictive value
(100.00% in both cases) compared to ISAC, a high
specificity of 96.67% (95% CI: 82.78; 99.92), but
a positive predicitive value was 90.91% (95% CI:
59.28; 98.57) and accuracy was 97.50% (95% CI:
86.84; 99.94).

Immunoblot compared to ISAC for the deter-
mination of specific IgE to hazel allergen has a
relatively high specificity and negative predictive
value (92.86% and 89,66%), but the sensitivity and
positive predicitive value were 75.00% (95 % CI:
42.81;94.51) and 81.82% (95% Cl: 53.23; 94.68),
respectively, and the accuracy of the method was
87.50% (95% CI: 73.20; 95.81).

PE3IOME

BU3HAYEHHA CEHCUBINISALIT A0 MUIKOBUX
AJIEPTEHIB NOJIUHY TA JIILLUHU Y XBOPUX HA
PECMIPATOPHI ANNEPTI4HI SAXBOPIOBAHHS
3A A,ONOMOroOl0 IMYHOBJIOTY TA
MYJNBTUNNEKCHOIO KOMNOHEHTHOIO
TECTYBAHHSA

BoromorsnoB A.€.7, 3arikoB C.B.?

'BiHHULbKWI HaLLiOHaNbHWI MeauyHuiA yHiBepcuTeT
iMm. M.I. Muporosa

2HaujoHanbHa MeauyHa akageMis NicnaaMnIoMHoi
ocBiTh im. IM.J1. WWynnka

MeTo10 HaLLoro AoCHiAXEHHS 6y10 OLUIHUTY AjarHoC-
TUYHI NapameTpu mMeToniB iMyHO6M0TYy Ta Immunocap
ISAC onsa BM3Ha4YeHHs ceHcurbinisauii o aneprexis no-
JNHY Ta NiWVHX Y NALIEHTIB 3 pecnipaToOpHMMK anepriy-
HUMW 3aXBOPIOBAHHSAMM — aNIEPTiYHUM PUHITOM Ta BPOH-
XialbHOK acTMOIO.

MaTepianun Ta metoau. Y npoueci uboro Oocri-
[)KEHHS ABOMA pPi3HUMK MeTogamu crneumdivyHoi anep-
rofioriyHoi miarHocTuku (in vitro) 6yno obctexeHo 40
nauieHTiB, XBOpUX Ha BpoHXianbHy acTMy Ta / abo anep-
riYHUI pUHIT. JocnigxXeHHs 6yno BiAKPUTUM, NOPIBHSASb-
HUM. KinbKkicHe BU3Ha4eHHs cneumdivHnx IgE B cuposat-
Ui KpOBi NPOBOAMNN 3@ AOMOMOrol MeToay iMyHOONoTY
«RIDA® AllergyScreen» (R-Biopharm AG, HimeuunHa)
Ha 6a3i npmuBaTHOi nabdopaTtopii TOB «Anepro-iMyHoso-
rivHnii uenTp KMM». O6cTexeHHs meTogom Immunocap
ISAC 6yno BukoHaHe y «KniHiuj aneprosnorii Ta imyHonorii
«PopnocT»».

PesynbTtat Ta oGroBopeHHs. Cepen nalieHTIB
anepriyHa ceHcubinisauis 0o noanHy ctaHosuna 27,5%
(11 ocib) 3a HaaBHOCTI cneundidHoro IgE meTomom Rida
AllergyScreen, 25,0% (10 oci6) 3a HasBHOCTi cneuundiy-
Horo IgE 3a gonomorot ImmunoCAP ISAC; ceHcubini-
3auis [0 aneprexy niwmHn ctaHosuna 27,5% (11 ocib)
3a HasBHOCTI cneundivyHoro IgE Ha Rida AllergyScreen,

30,0% (12 ocib) 3a HasBHOCTI cneuudiyHoro IgE Big
ImmunoCAP ISAC.

[nsa Bn3HavyeHHsa cneumdivyHoro IgE oo anepreHy Ha
MOJINH iIMyHOBNOT Ma€e BUCOKY Yy T/IMBICTb Ta MPOrHOCTWY-
HicTb HeraTmBHoro peaynstaty (100.00% B o60x BUNaa-
kax) nopieHaHO 3 ISAC, Bucoky crneundivHictb 96,67%
(95% Al: 82,78; 99,92) , ane nporHOCTUYHICTb NO3UTUB-
HOoro peaynbtaty ctaHosuna 90,91% (95% [Al: 59,28;
98,57), a TouHicTb — 97,50% (95% [|: 86,84; 99,94).

BucHoBKkuU. IMyHOGnOT nopisHsaHO 3 ISAC ans Bu-
3HavyeHHa cneuundiyHoro IgE no anepreny niwmHM mae
BiJHOCHO BMCOKY cCneumdiyHiCTb Ta MNPOrHOCTUYHICTb
HeraTmBHoro pesyneraTty (92,86% Ta 89,66%), ane 3Ha-
YEeHHS YYTIMBOCTI Ta NMPOrHOCTMYHOCTI MO3UTUMBHOIO pe-
3ynbtaTty ctaHoBunn 75,00% (95% Al: 42,81; 94,51 ) i
81,82% (95% [l: 53,23; 94,68), BianoBigHO, a TOYHICTb
meToay ctaHosuna 87,50% (95% [|: 73,20; 95,81).

Kniouosi cnosa: anepris, imyHo6noTuHr, IgE, mone-
KynsipHa anepronoris.
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ONMPEAEJIEHNE CEHCUBUJIU3ALINUU K
MblJIbLLEEBbIM AJUJIEPTEHAM NOJ1bIHU N
OPELUHUKA Y BOJIbHbIX PECTUPATOPHbIMU
ANNEPTMYECKUMUW 3ABOJIEBAHUAMMU
C NOMOLLbIO UMMYHOBJIOTA U
MYJIbTUMJIEKCHOIO KOMMNOHEHTHOIO
TECTUPOBAHUYA
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"BUHHULIKNI HAUMOHANbHBINA MEANLMHCKUIA YHUBEPCUTET
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’HauuoHanbHaa MeauLUmHcKas akaaemMums nocieamnioMHOro
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Llenbio Halero nccnenoBaHus 6bi10 OLEHUTL Ana-
rHOCTUYECKME MapaMeTpbl METOO0B MMMYHOOGMOTa U
Immunocap ISAC gnsa onpeneneHns ceHcnbunmaaumm kK
annepreHam NonbiHU 1 OPELLHMKA Y MALMEHTOB C pecnu-
paTopHbLIMK annepruyeckmmn 3aboneBaHuaMm — annep-
rMYEeCKUM PUHUTOM 1 BPOHXMANTbHON aCTMOMN.

MaTepuansl n metopabl. B npouecce aToro uccne-
[OBaHUS ABYMSI pasfiMyHbiMU MeTofamMu creumndbuye-
CKOW anneprosiormieckoit anarHoctuku (in vitro) 6uino
o6cnenosaHo 40 nauMeHTOB C OPOHXMANIbHON acTMOWA
W / nnn anneprudeckum puHnToM. MiccneposaHume 66110
OTKPbITbIM, CpaBHUTESNbHBIM. KonnyectBeHHoe onpe-
nenexne cneundunyeckunx IgE B cbiIBOPOTKE KPOBU NMPO-
BOOWAN C MOMOLBID MeToda MMMyHobGnoTta «RIDA®
AllergyScreen» (R-Biopharm AG, lepmaHusi) Ha 6ase
yacTHoi nadopartopun OO0 «Annepro-MMMyHosIormye-
ckuit ueHTp KMM». O6cnenosaHme metogom Immunocap
ISAC 6bI510 BbIMONIHEHO B «KNIMHKKE anneprosiorum n M-
MyHON0rm «PopnocT»».

PesynbTathl n ob0cyxaeHue. Cpean nauueHToB
anneprmyeckas CeHCMbUNM3aLms K NOJibIHKM cocTaBuna
27,5% (11 yenosek) npu Hanuynu cneuudunyeckoro IgE
meTtonom Rida AllergyScreen, 25,0% (10 yenoBek) npwu
Hannumnu cneumnduryeckoro IgE ¢ nomowpio ImmunoCAP
ISAC; ceHcubununsauus kK anfiepreHy opeluHuka cocrta-
Buna 27,5% (11 yenosek) Npu HaNM4YUKM crneundunyecko-
ro IgE Ha Rida AllergyScreen, 30,0% (12 yenoBek) npwu
Hannymnu cneumoundeckoro IgE ot ImmunoCAP ISAC.
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Ina onpegeneHns cneunduryeckoro IgE k annepre-
HY MOJIbIHA UMMYHOONOT UMEET BbICOKYIO YyBCTBUTE/b-
HOCTb M MPOrHO3MPYEMOCTb OTPULATENIbHONO PesyJib-
Tata (100.00% B 060mx cny4vasx) no cpaBHeHuto ¢ ISAC,
BbICOKYIO crneundunyHoctb 96,67% (95% OWN: 82,78;
99,92), HO MPOrHO3MPYEMOCTb MONOXUTENLHOIO pe-
3ynbraTta coctasuna 90,91% (95% AWN: 59,28; 98,57), a
To4yHOoCTb — 97,50% (95% [AM: 86,84; 99,94).

BbiBOoAbl. IMMYyHOG10T, MO cpaBHeHuto ¢ ISAC ana
onpenenenus cneundunyeckoro IgE Kk annepreHy opetu-
HUKa, MMeeT OTHOCUTESIbHO BbICOKYIO CneuuduyHOCTb
W MNPOrHO3MPYyeMOCTb OTPULATENBLHOIO pe3ysbraTa
(92,86% n 89,66%), HO Y4yBCTBUTENbHOCTb U MPOrHO-
3MPYEMOCTb MOJIOXUTENBHOIO pe3ysibTata COCTaBNSAIN
75,00% (95% OWN: 42, 81; 94,51) n 81,82% (95% AMN:
58,283; 94,68), COOTBETCTBEHHO, @ TOYHOCTb METOAA CO-
ctaBuna 87,50% (95% OW: 73,20; 95,81).

KnioueBbie cnoBa: anneprus, uMyHo610TuHr, IgE,
MOJIEKYNIIpPHAs anneproiorns.

SUMMARY
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The aim of our study was to evaluate the diagnostic
parameters of immunoblot and Immunocap ISAC meth-
ods to determine allergic sensitization to wormwood and
hazel in patients with respiratory allergic diseases — al-
lergic rhinitis and bronchial asthma.

Materials and methods. In this study, 40 patients
with bronchial asthma and / or allergic rhinitis were
examined with two different methods of specific al-
lergic diagnosis (in vitro). The study was open-ended,
comparative. Quantitative determination of specific
IgE in the serum was performed using the RIDA® Al-
lergyScreen immunoblot method (R-Biopharm AG,
Germany) on the basis of the private laboratory of LLC
“Allergy-Immunological Center KPP”. Immunocap ISAC
testing was performed at “Forpost Allergy and Immu-
nology Clinic”.

Results and Discussion. Among patients, allergic
sensitization to wormwood was 27.5% (11 people) in the
presence of specific IgE by the Rida AllergyScreen meth-
od, 25.0% (10 people) in the presence of specific IgE

using ImmunoCAP ISAC; sensitization to hazel allergen
was 27.5% (11 people) in the presence of specific IgE on
Rida AllergyScreen, 30.0% (12 people) in the presence
of specific IgE from ImmunoCAP ISAC.

For the determination of specific IgE to wormwood
allergen the immunoblot has a high sensitivity and nega-
tive predictive value (100.00% in both cases) compared
to ISAC, a high specificity of 96.67% (95% CI: 82.78;
99.92), but a positive predicitive value was 90.91% (95%
Cl: 59.28; 98.57) and accuracy was 97.50% (95% CI:
86.84; 99.94).

Conclusions. Immunoblot compared to ISAC for
the determination of specific IgE to hazel allergen has a
relatively high specificity and negative predictive value
(92.86% and 89,66%), but the sensitivity and positive
predicitive value were 75.00% (95 % CI: 42.81; 94.51)
and 81.82% (95% CI: 53.23; 94.68), respectively, and
the accuracy of the method was 87.50% (95% CI: 73.20;
95.81).

Keywords: allergy, immunoblotting, IgE, molecular
allergy.
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