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Skin prick test (SPT) is the most widely used diagnostic
test in allergy. The test is simple, quick and is regarded
as the gold standard method for allergy testing [1—4].

SPT is a reliable method to diagnose IgE-mediated al-
lergic disease in patients with rhinoconjunctivitis, asthma,
urticaria, anapylaxis, atopic eczema and suspected food
and drug allergy. It provides evidence for sensitization
and can help to confirm the diagnosis of a suspected type
[ allergy. It is minimally invasive, inexpensive, results are
immediately available and when carried out by trained
health professionals, reproducible. Since the first pub-
lication about SPT by Helmtraud Ebruster in 1959 [1],
who extensively researched this diagnostic test, it has been
used as a primary diagnostic tool to detect type I hyper-
sensitivity reactions. Although the principle of SPT still
largely resembles the original methods described, a wide
array of interpretations and modifications has led to di-
minished comparability when SPT results are reported.
In addition, the different kind of extracts used in various
countries makes comparison of data difficult.

In some instances, skin testing may not be possible.
Patients who are unable to discontinue antihistamine
therapy before skin testing may be candidates for in vitro
testing. The main contraindications for SPT are: abso-
lute — inability to discontinue antihistamines, generalized
skin disease; relative — pregnancy, adrenergic—receptor
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blocking agent therapy, history of anaphylaxis to previ-
ous skin tests, dermatographism and unstable angina [5].

However, anaphylaxis is a potential complication
of SPT and the emergency resuscitation equipments
should always be available at the test vicinity. Serum
specific IgE (SSIgE) has now emerged as an alternative
test and is gaining popularity in the field of allergy di-
agnosis as it offers fewer complications and more objec-
tive results.

The main indications for in vitro IgE determination
shown in picture 1.

While the above-mentioned procedures use aller-
gen mixtures in soluble or coupled form, the specific

Total serum IgE

* Atopic diseases (prognosis, atopic diathesis)

* Parasitoses

e Parameters of TH2 reaction (lymphoma, autoimmune disease)
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¢ High degree of sensitization

o Life-threatening allergy (e.g., anaphylaxis)

¢ Imposibility of skin tests (skin lesions, medication, irritating
agents)

Picture 1. The main indications for in vitro IgE determination.
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reactivity of serum against single proteins within an al-
lergen extract can be visualized fter electrophoretic sepa-
ration on nitrocellulose (Western blotting). Western blot-
ting identifies with specific antibodies proteins that have
been separated from one another according to their size
by gel electrophoresis. The blot is a membrane, almost
always of nitrocellulose or PVDF (polyvinylidene fluo-
ride). The gel is placed next to the membrane and appli-
cation of an electrical current induces the proteins in the
gel to move to the membrane where they adhere. The
membrane is then a replica of the gel’s protein pattern,
and is subsequently stained with an antibody.

Prior studies comparing these diagnostic modalities in-
dicated that SPT is more sensitive than SSIgE [6—8].
These studies used different in vitro technologies with
varying results and were done in Western population.
We found no previous study in Ukraine specifically com-
paring the SPT and SSIgE in allergy testing.

The knowledge of the correlation between these two di-
agnostic tests would be important in the scenario where
the patient’s history is unclear and SPT is equivocal
or contraindicated. SSIgE should be considered as an al-
ternative test, particularly before making immunotherapy
recommendations. In this scenario, the data on the ex-
tent of agreement or disagreement between the two tests
would be vital before starting treatment.

Choi I.S. study [9] shown that the sensitivity of the
skin test (81 %) was higher than that of the IgE test
(67 %), whereas the specificity of the IgE test (71 %)
was higher than that of the skin test (52 %). The sensi-
tivity of the skin test was 91 % at 2+ or higher, and the
specificity of the IgE test was 95 % at class 6 or higher.
Howewer, Schoos A.M. et al. in their new study had
found substantial disagreement between SPT and sIgE
for diagnosing allergic sensitization [10]. Overall, the
agreement between SPT and sIgE levels was poor to mod-
erate (all x-coefficients < 0.60) and decreased from
moderate to slight for food allergens by increasing age
(x-coefficients: 0.46 to 0.31 to 0.16 to 0.14).

In 2013, Kim YH et al. try to confirm diagnostic value
of MAST-immunoblot assay comparing it with SPT. The
sensitivity, specificity, and efficiency of the MAST as-
say were 63.16 %, 65.57 %, and 63.92 %, respectively.
Sensitivity, specificity and efficacy for common allergens
were not high enough for MAST to replace skin prick test
in detecting causative allergens [11].

Xiao-Dan Jiang et al. made correlation analysis of two
serum-specific Immunoglobulin E test systems and skin-
prick test in allergic rhinitis patients from northeast China
in 2011 and show that compared with the SPT, the diag-
nostic indexes (accuracy, sensitivity and specificity) of the
AllergyScreen system and the ImmunoCAP system (meth-
ods of ssIgE testing) were 0.819 versus 0.810, 0.780 ver-
sus 0.872, and 0.862 versus 0.741, respectively. The accu-
racy was similar between the two systems (p < 0.05) [11].

Our previous study [12] shows, that the specificity
of the method was high for some pollen allergens (oak —
97.6 %, birch — 96.4 %) and epidermal allergens (cat —
97.3 %), the average for some fungi (Penicillum — 95.4 %,
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Aspergillus — 95.2 %), epidermal (95.0 % coat dogs), but
for most pollen allergens and dust mites allergens it is low
(84.4 — 93.0 %). The accuracy of the method was near
100 % only for certain allergens, while most pollen al-
lergens accuracy was at least 95 %.

In this study our aim was to check diagnostic parame-
ters of two western-blot assays and compare them.

Matherials and Methods

88 patients with allergic rhinitis and / or asthma were
included in the study to investigate the sensitivity of west-
ern-blot methods. The study was open, prospective, com-
parative. All patients included in the supervision group,
were interviewed and signed a letter of the study par-
ticipation. All the women were interviewed for possible
pregnancy.

The main criteria for patient inclusion in the study
were:

» age — 18 to 60 years;

 controlled intermittent asthma and mild persistent
asthma according to criteria specified in GINA 2010 and
Adopted clinical guidelines based on evidence “Bronchial
asthma”, approved by the Ministry of Health of Ukraine
No 868 of 08.10.2013;

« allergic origin of asthma (increased total IgE level
in the patient’s blood);

« seasonal or perennial allergic rhinitis;

« clinically significant mono- or polisensitization to al-
lergens by results of skin prick testing with these allergens.

» Exclusion criteria were:

+ age less than 18 and older than 60 years;

» uncontrolled asthma, including persistent moderate
and severe;

» the presence of concomitant severe allergic disease
and severe allergic reactions in history;

« the presence of concomitant severe acute and chronic
somatic pathologies;

* pregnancy and breastfeeding;

« taking simultaneous participation in another clini-
cal trial;

« patient’s refusal to participate in this study.

The group of patients who were participated in this
study consist of 88 patients. Among them were 46 patients
(53.3 %) with allergic rhinitis and 42 patient (46.7 %)
with asthma, 35.5 % of them were men and 64.5 % were
women aged 18—53 years (mean age 35.3 £ 6.1 years).

Complaints and medical history collection, physical
examination, functional tests and patients skin tests were
performed in the office of an allergist and functional dia
in the Private clinics «Allergoimmunocentr KPP».

Collection of allergic history was conducted by the
standard scheme predicted by determining the presence
of a history of atopic dermatitis, allergic rhinitis, includ-
ing «atopic march» and other possible clinical manifes-
tations of allergic disease, details of complaints for pre-
liminary determination of cause and significant allergen
establishment of preliminary diagnosis for further labo-
ratory and functional test. There were also collecting and
detailing of hereditary anamnesis of allergic patients.
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Picture 2. Sensitization frequency by skin prick testing, %.

Quantitative determination of specific IgE in serum
was carried out by immunoblot RIDA® AllergyScreen
(R-Biopharm AG, Germany) and Euroline (Euroimmun,
Germany) on the basis of private laboratory in Private
clinics Allergoimmunocentr KPP.

Standards of specific IgE concentrations ranged from
0.35 to 100 kU / 1. Two hundred and fifty uL of pa-
tient serum were added to reaction wells of inhalant panel
which contain 20 kinds of allergens («Respiratory al-
lergens» — positive control, Dermatophagoides ptero-
nyssinus, Dermatophagoides farinae, alder, birch, ha-
zel, oak (pollens), mixed grass, rye (pollen), mugwort,
plantain, cat, horse, dog, guinea pig, golden ham-
ster, rabbit, Penicillium notatum, Cladosporium her-
barum, Aspergillus fumigatus, Alternaria alternata).
After 45 minutes of incubation at room temperature
and wash, 250 uL of Biotin tagged anti-IgE were added.
After 45 minutes of incubation at room temperature
and wash, 250uL of streptavidin conjugate were added.
Twenty minutes of incubation at room temperature and
wash, 250 uL of luminescent reagent were added. After
20 minutes of incubation, results were scanned with CCD
camera and interpreted as class 0 — 6. Class > 1 was in-
terpreted as positive. In clinical practice, allergens with
results greater than that of class 2 (sIgE > 0.7 kU/L) were
considered positive.

For all comparisons between the panels Bland-Altman
plot was made to evaluate correlation and systematic errors
of tests. Statistical analysis was done using Statistica base
12.0 (Dell Software Company; Aliso Viejo, CA, USA).

Results and conclusions

According to the results of skin prick testing mono-
sensitization was found in 12 patients (26.6 %
of cases). The most frequently observed sensitization was
to pollen allergens (rye — 34 patients (37.7 % of cases),
birch — 32 patients (35.5 % of cases), alder — 25 patients
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(26.6 % of cases)) and household mites allergens
(Dermatophagoides pteronissynus — 33 patients (37.7 %
of cases) and Dermatophagoides farinae — 30 patients
(33.3 % of cases)). The results of skin testing of patients
are shown in picture 2.

By comparing results of the immunoblot methods, some
disagreement was found. To check the level of agreement,
Bland-Altman plots was performed (shown on the pic-
tures above).

First, the systematic error of measurement results was
from 0,10 ku / 1to 5.6 ku / 1, which indicates the pres-
ence of a small to high systematic differences between
the methods results. This graphs charts the distribution
of the type of absolute bias. Second, the standard devia-
tion of the difference was from 0.51 to 2.52, which is in-
significant compared to the same values. Thirdly, there
is no difference depending on the number of measure-
ments of specific IgE in the blood. Not all values are put
confidence limits of = 95 %.

By the data of this analysis, two immunoblots not al-
ways had a good agreement.

Conclusions

The allergens that cause the allergy are the most im-
portant factors in selecting SIT as the main treatment
method. The standard method for allergy diagnosis is the
skin prick test (SPT), which has high sensitivity and good
reproducibility. However, it has some contraindications.
Various methods to measure serum-specific IgE(sIgE)
have been developed to overcome these limitations, and
upon development were confirmed to have good reliabil-
ity and correlation with SPT. But, agreement between
the data of skin prick test and immunoblot is not al-
ways good and we found some disagreement comparing
results of two immunoblots. Further research this issue
with the possible development of panels from Ukrainian
allergens required.
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PO3BDKHICTb MIX LUKIPHUM TECTYBAHHAM METOA0M
NPUK-TECTY TA PIBHAMU CMELU®DIYHOI O IGE

Y NALIEHTIB 3 PECMIPATOPHUMA

ANEPTIHHMMW 3AXBOPIOBAHHAMU

(ornsaa NITEPATYPU TA BNTACHI AAHI)

A. €. boeomonos

Pesiome

Linb KoCHiKeHHS — NOPIBHANbHULL AHANI3 MOYHOCMI KINbKICHO20 8U-
3HAueHHs pieHs cheuu@iynux iMyHoeao0yainie E 3a 0onomoeoio imyHo-
O6a0mminey 080X pi3HUX 6UPOOHUKIE Y nayicHmie 3 arepeiynumu 3ax60-
PHOBAHHAMU OUXANbHUX WIAAXIG.

O0’ekT nocmimkenns: 88 nauicumis 3 anrepeiynum punimom ma / a6o
amonivyHoK OPOHXIANbHOK ACMOK 3 KAIHIYHO 3HAYUMON ma nidmeep-
JICOCHOK pe3yabmamamuy npuKk-mecmie ceHcubinizayiero 0o docaioxncysa-
Hux anepeenie, éikom 6id 18 do 60 pokie.

MeTtoau AOCHIIKEHHS: KAIHIKO—AHAMHeCMUYHUL, (Qi3UKaibHUllL,
@yHKyioHanvHull, WKIpHe Mecmy8anHs Memooom HOCMAHOBKU NPUK-
mecmie, 1a60pamopHuil, CMamucmu4Huil.

PesyabraTi Ta iX 00roBOpeHHs

3a pezyabmamamu WKipHO20 Mecmy8aHHs MemoooM HPUK-mecmy
Hallbinbw yacmo cnocmepieanace ceHcubinizayis 00 NUAKOBUX anepeeHie
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(wcumo — 34 nauyienmu (37,7 % eunadkis), bepeza — 32 nayienmu
(35,5 % eunaokie) ma einbxa — 25 nauienmise (26,6 % eunadkie)
ma anepeerie nodymosux kaiwie (Dermatophagoides pteronissynus —
33 nayienmu (37,7 % eunadkie) ma Dermatophagoides farinae — 30 na-
yienmieg (33,3 % eunadkie)). [Ipu nopigusnvHomy ananisi pezyromamis
euzHaueHHs cneyugiunoeo IgE memodom imyHoba0mminey 060x pi3-
HUX UPOOHUKIE GU3HAYEHO, W0 YACMUHA Pe3YAbMAamié He cnienaoa-
omb midc cobor; cucmemamuyne pos3xodxcenns ckaano 0,10 ku/l —
5.6 ku/l, wo € cymmeeum.

Haykoeo-npakmuunuii ucypnanr «Acmma ma anepeis», 2015, Ne 3
A. €. Boecomonos

Kanod. med. Hayk, doyenm kagedpu pmuziampii
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PA3NIN4YMNA B KOXKHOM TECTUPOBAHUUN METOOM
MNPUK-TECTA N YPOBHAMU CNELMOUHECKOI O IGE
Y NALMEHTOB C PECMUPATOPHbLIMU
AJINEPrMYECKUMWU 3ABOJIEBAHNAMU

(OB30OP JIMTEPATYPbI N COBCTBEHHbIE JJAHHbIE)

A. E. Boeomonos

Pesiome

Leab uccaed0BaAHUS — CPAGHUMEAbHBII AHAAU3 MOYHOCIU KOAU-
YecmeeHHo20 onpedenenus ypoeHs Cneyuduueckux UMmyHo2A00yau-
Hoe E ¢ nomowpro UMMyHOON0MMUHeA 08YX PA3HBIX NPOU3B00UMEe-
A€l 'y nayueHmos ¢ asnepeuueckumu 3a001e8aHUuAMU ObIXAMeAbHbIX
nymei.

OO0beKT uccienoBanus: 88 nayuenmos c arnepeutecKum pUHUMoMm
U/uau amonuveckoll OPOHXUANbHOU ACMMOU ¢ KAUHUYeCKU 3HAYUMOU
U noomeepiICcOeHHol pe3yrbmamamy NpuK-mecmos cerHcuburusayuel
K uccredyemoim annepeeHam é eozoacme om 18 do 60 aem.

MeToabl WCCIEAOBAHUS: KAUHUKO-AHAMHECMUYECKUll, (DU3UKaNL-
Hblll, QYHKYUOHAALHBLI, KOWCHOE MeCmUpo8anue Memooom noCmaHogku
npuK-mecmos, 1abopamopHblil, CMamucmu4ecKuil.

Pe3yabTaTbl 1 uX 00CYKIeHHe

o pesynbmamam KOJHCHO2O MeECMUPOBANUSL MEMOOOM NPUK-
mecma Haubosee 4acmo HAOAVOANACH CEHCUOUNU3AYUS K Nblible-
6vlm annepeenam (pooice — 34 nayuenma (37,7 % cayuaes), bepeza —
32 nayuenma (35,5 % cayuaes) u onvxa — 25 nayuenmos (26,6 %
cnyuaes) u annepeenos dvimosvix kieueti (Dermatophagoides pteron-
issynus — 33 nayuenma (37,7 % cayuaes) u Deormatophagoides fari-
nae — 30 nayuenmos (33,3 % cayuaes)). Ilpu cpagnumenvnom ana-
auze pe3yabmamos onpedenenus cneyuguueckoeo IgE memodom
umMMyHoOA0MmMUHed 08YX DA3HbIX NPOU3GoOUmMenell yCmaHo8aeHo,
Ymo 4acme pe3ynbmamos He coenadarom medcdy coboli; cucmema-
muueckoe pacxoxcoerue cocmasuno 0,10 ku/l — 5,6 ku/l, umo seé-
A5emcesl CyuecmeeHHbIM.
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