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According to World Allergy Organization, the prevalence
of allergic diseases worldwide is rising dramatically in both
developed and developing countries. About 30 % of adults
and 35 % of the child’s population of the planet suffer from
allergies, and 40 % of cases occur in countries with high
economy. These diseases include asthma; rhinitis; anaphy-
laxis; drug, food, and insect allergy; eczema; and urticaria
(hives) and angioedema. This increase is especially prob-
lematic in children, who are bearing the greatest burden of
the rising trend, which has occurred over the last two
decades. In spite of this increase, even in the developed
world, the care of patients with allergic diseases is fragment-
ed and far from ideal.

This increase has been observed in both industrialized and
developing countries [1]. World Health Organization esti-
mates that 400 million people suffer from AR and 300 million
from asthma. By 2025, additional 100 million will be affected
by asthma [2]. This sharp increase in asthma and other aller-
gic diseases between early 1960's and late 1980's is perceived
to be a consequence of an intense migration from rural to
urban regions, from poor, developing countries to rich, but
heavily industrialized regions of Europe, Asia and Americas.

Respiratory allergies among the all possible forms of aller-
gy occupy the top places and are the most common.
The works of many local researchers from Ukraine showed
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great difference when comparing official statistics of respira-
tory allergy forms in our country with prevalence of similar
diseases on the territory of the other world countries.
For example, in Ukraine we diagnose only every
15—60 patient with allergic rhinitis and 10—20 with asthma
[3]. According to other authors [4], promptly identified
patients with respiratory allergy are only 20—25 % for aller-
gic rhinitis and 5—10 % for asthma.

Objectively difficulties with detection of respiratory allergy
are largely related to diagnostic reasons. Optimal schemes of
the patient examination from many methods of instrumental
and laboratory diagnostics always represent a difficulty in each
individual case.

Diagnosis of allergic diseases in most is based on the
sequential (pass) application of the following research meth-
ods:

+ anamnestic (collection of complaints and anamnesis
data);

* physical;

+ skin tests with allergens;

+ provocative (bronchial, nasal, conjunctival, sublingual
and other) tests with allergens;

* laboratory tests (non-specific general laboratory diag-
nostic methods and specific laboratory tests with aller-
gens);




+ functional tests (spirometry, peak flow measurment,
nasal and tracheobronchial treeendoscopy, radiography and
tomography of the paranasal sinuses and chest organs etc.);

* consultations of other specialists.

According to many authors [5], the «gold standard» diag-
nostic method for IgE — dependent reactions is a skin prick
testing. However, the main contraindications for skin prick
testing are:

* severe or uncontrolled allergic disease;

* acute intercurrent infections;

* chronic diseases in decompensation phase;

* exacerbation of chronic infection foci;

* active phase of chronic infectious diseases (tuberculosis,
syphilis, brucellosis, and others);

* malignant and systemic autoimmune diseases;

» nervous and mental diseases, convulsions;

* pregnancy, lactation, menstruation;

* acquired immunodeficiency syndrome;

» anamnesis data of an acute reaction to a particular aller-
gen;

+ anaphylactic shock, Lyell syndrome, Stevens-Johnson
syndrome history;

» currently therapy by antihistamines, mast cell mem-
branes stabilizers, systemic or local administration of gluco-
corticoid drugs (inhaled and nasal glucocorticosteroid drugs
do not affect the test results);

» early childhood.

In such cases, as well as in several other cases, the patient
needs the usage of different methods of laboratory diagnos-
tics. Laboratory diagnostics of IgE — dependent allergic reac-
tions provides usage of the modern effective methods, charac-
terized by a high (acceptable) standartization and
reproducibility, which is especially important in the following
situations:

* inability to cancel usage of an antiallergic drugs;

* severe reactions, anaphylactic reactions in anamnesis;

» examination of the patient during an exacerbation of
desease;

+ diagnostics in early childhood;

» multiple sensitization by inability to conduct in vivo tests
with all prospective hypertension and limited terms of exami-
nation;

» changes in the reactivity of the skin (false-negative and
false-positive results of skin testing);

+ a number of differential diagnosis cases;

* the period of an allergen-specific immunotherapy.

This study was designed to confirm whether a MAST-
immunoblot assay can reliably diagnose allergic rhinitis and /
or asthma.

Matherials and Methods

45 patients with allergic rhinitis and/or asthma were included
in the study to investigate the sensitivity of western-blot methods
comparing with skin prick testing. The study was open, prospec-
tive, comparative. All patients included in the supervisiongroup,
were interviewed and signed a letter of the study participation.
All the women were interviewed for possible pregnancy.

The main criteria for patient inclusion in the study were:

1) age — 18 to 60 years;
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2) controlled intermittent asthma and mild persistent asth-
ma according to criteria specified in GINA 2010 and Adopted
clinical guidelines based on evidence «Bronchial asthma»,
approved by the Ministry of Health of Ukraine Ne 868 of
08.10.2013;

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

4) seasonal or perennial allergic rhinitis;

5) clinically significant mono- or polisensitization to aller-
gens by results of skin prick testing with these allergens;

Exclusion criteria were:

1) age less than 18 and older than 60 years;

1) uncontrolled asthma, including persistent moderate and
severe;

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

3) the presence of concomitant severe acute and chronic
somatic pathologies;

5) pregnancy and breastfeeding;

6) taking simultaneous participation in another clinical
trial;

7) patient’s refusal to participate in this study.

The group of patients who were participated in this study
consist of 45 patients. Among them were 24 patients (53,3 %)
with allergic rhinitis and 21 patient (46,7 %) with asthma,
35,5 % of them were men and 64,5 % were women aged
18—53 years (mean age 38,3 + 6,5 year).

Complaints and medical historycollection, physical exam-
ination, functional tests and patients skin tests were perfor-
medin 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, including «atopic march»
and other possible clinical manifestations of allergic disease,
details of complaints for preliminary determination of cause
and significant allergen establishment of preliminary diagno-
sis for further laboratory and functional test. There were also
collecting and detailing of hereditary anamnesis of allergic
patients.

As a diagnostic solutions of allergens in our study we used
the original Ukrainian manufacture Vinnitsa allergens MP
«Immunolog» —  Dermatophagoides  pteronissynus,
Dermatophagoides farinae, alder, birch, hazel, oak, rye, worm-
wood, plantain, hair cats, dogs, hamster, rabbit, Alternaria
alternata, Cladosporium, Aspergillus mxt (A. fumigatus,
A. niger), Penicillum sp.div., which are a water-salt solutions of
protein-polysaccharide complexes isolated from the appro-
priate raw materials by liquid Evans-Kochextraction. Form of
issue of allergens performed in liquid form 2 ml allergen
(mixed allergen) in a brown glass bottles. Selected dosage and
method of use of drugs were followed by instructions for
medical use.

Performance technology of skin tests and evaluation of
results were performed according to the order of the Ministry
of Health and Medical Sciences of Ukraine Ne 127/18 of
02.04.2002 «On the organization to implement of modern
technologies for diagnosis and treatment of allergic diseases».
After dropping positive or negative control allergen extracts,
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epicutaneous pricks were performed. After 20 minutes, using
histamine as a positive contrast solution, we compared the
average value of the longest diameter and the longest diameter
in the perpendicular plane of the former longest diameter
with the positive contrast solution.

Quantitative determination of specific IgE in serum was
carried out by immunoblot «RIDA® AllergyScreen»
(R-Biopharm AG, Germany) on the basis of private labora-
tory inPrivate clinics «Allergoimmunocentr KPP».

Standards of specific IgE concentrations ranged from
0,35 to 100 kU/I. Two hundred and fifty uL of patient
serum were added to reaction wells of inhalant panel
which contain 20 kinds of allergens («Respiratory

farinae, alder, birch, hazel, oak (pollens), mixed grass, rye
(pollen), mugwort, plantain, cat, horse, dog, guinea pig,
golden hamster, rabbit, Penicillium notatum, Cladosporium
herbarum, Aspergillus fumigatus, Alternaria alternata).
After 45 min of incubation at room temperature and wash,
250 ulL of Biotin tagged anti-IgE were added. After
45 minutes of incubation at room temperature and wash,
250 uL of streptavidin conjugate were added. Twenty min-
utes 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 (RIDA
X-Screen Reader) and interpreted as class 0—6. Class >1
was interpreted as positive. In clinical practice, allergens

allergens» — Art. No.: A2242 — positive control, with results greater than that of class 2 (sIgE >0,7 kU/L)
Dermatophagoides pteronyssinus, Dermatophagoides were considered positive.
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Picture 2. Western-blot sensitivity in comparison with skin-prick testing results, %
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After counting patients who were true positive (TP; positive
results in both tests), true negative (TN; negative results in both
tests), false positive (FP; positive in AS but negative in SPT), and
false negative (FN; vice versa), the sensitivity, specificity, and
efficacy of AS were also calculated according to the following
formula using the results of SPT as the standard; sensitivity =
TP/(TP+FN), specificity = TN/(TN+FP), and efficacy =
(TP+TN)/(TP+TN+ FP+EN). The agreement rate was calcu-
lated as the ratio of the number of patients in whom the differ-
ence between classes of AS and SPT was less than 2 over the total
number of patients. 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 monosensiti-
zation was found in 6 patients (13,3 % of cases). The most
frequently observed sensitization was to pollen allergens
(rye — 17 patients (37,7 % of cases), birch — 16 patients
(35,5 % of cases), alder — 12 patients (26,6 % of cases)) and
household mites allergens (Dermatophagoides pteronissyn-
us — 17 patients (37,7 % of cases) and Dermatophagoides
farinae — 15 patients (33,3 % of cases)). The results of skin
testing of patients are shown in picture 1.

The most frequently in patients of the supervision group
we observed sensitization to allergens of dust mites and pol-
len groups, less frequently — to allergens of opportunistic
fungi. This resultwas probably due to the peculiarities of the
immune system response to fungal allergens (in this case
reaction can take place by the mechanisms of immediate
hypersensitivity and delayed hypersensitivity).

Since immunoblot panel did not contain allergens decryp-
tion accurate proportions in mixed pollen allergen, compar-
ing the diagnostic efficiency of the method for testing results
of this allergen is not calculated for objective reasons. The
data of western-blot sensitivity calculation are shown in pic-
ture 2.

As can be seen from the data, sensitivity compared with
testing method prick test is high for all investigated aller-
gens. Reduced sensitivity indices registered for dust mites
allergens (85,0 % and 93,3 %). Average sensitivity of west-
ern-blot over skin prick testing was 98,6 %.The test is
highly sensitive for the determination of specific IgE to
pollen and epidermal middle-sensitive for dust mites aller-
gens.

The data obtained by the calculation of western-blot speci-
ficity in comparison over skin prick testingare shown in pic-
ture 3.

The specificity of the method was high for some pollen
allergens (oak — 97,6 % birch — 96,4 %) and epidermal aller-
gens (cat — 97,3 %), the average for some micro-fungi
(Penicillum — 95,4 %, Aspergillus — 95,2 %), epidermal (95,0
coat dogs %), but for most pollen allergens and dust mites
allergens it is low (84,4 % — 93,0 %).

Data of used method accuracy shown on picture 4.

The accuracy of the method was near 100 % only for certain
allergens, while most pollen allergens accuracy was at least
95 %.

Conclusions

The allergens that cause the allergy are the most
important 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 requires multiple
skin pricks and the results can be influenced by recent
medications. Various methods to measure serum-specific
IgE (sIgE) have been developed to overcome these limita-
tions, and upon development were confirmed to have good
reliability and correlation with SPT. But still specificity
of this methods are not very high, so future scientific
thinking must present some ideas to increase this param-
eter.
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Picture 3. Western-blot specificity in comparison with skin-prick testing results, %
ACTMA TA ANEPTIA, Ne1 « 2015




=—— OPUTIHAJIbHI CTATTI

100

97,7 97,7 97,7 97,7
95,4 95,4 95,4954 95,4 95,4
95
............. BIE.. 231
90,9 90,9
90 88,6
86,3 86,3 86,3
85
80
75
. . 'S N . . L L
Q@;‘\ @ F Q;\@? A2 o ¥ \-;5.0{ & & D{\c,% bo% qu& & .\_\\\\_‘6‘ boc-)Q L &
& & ¥ & AN & \Q\,b@ & & W
{)Q’ i) & %) QQ'
Picture 4. Western-blot accuracy in comparison with skin-prick testing results, %.
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KOPENAUIA MK PE3YJIbTATAMM WKIPHOIO
TECTYBAHHA METOAOM MNPUK-TECTY

TA IMYHOBJIOTTIHITOM Y NMAUIEHTIB 3 ANEPIYHNMU
3AXBOPIOBAHHAMU OUXAJIbHUX LUNAXIB

A. €. boeomonos

Pesiome

MeTa D0CHiKEHHS — NOPIGHANLHUL AHAAI3 diaeHOCMUYHOI YiHHOCMI
Memodie eusereHHs ceHcUbinizayii (WKIpHO20 MeCmy8anHs ma iMyHo-
Oaomminey) y nayienmie 3 arepeitHUMU 3aX80PHOBAHHAMU OUXAAbHUX
waaxie.

O0’ekT gocHimKenns: 45 nayicumie 3 arepeiunum punimom ma / a6o
amoniuHor OPOHXIANbHON ACMMOI0 3 KAIHIMHO 3HA4UMOW ma hio-
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docysanux anepeeris, sikom 6id 18 do 60 poxkis.

Marepianu Ta METOIM TOCTIIKEHHS

Knainiko-anamnecmuynuil, @izukanrvHuil, QyHKUioHarbHUll, wWKipHe
MeCMy8aHHs MemoooM HOCMAHOBKU NpUK-mecmie, Aa0opamopHuil,
cmamucmuyHui.

PesyabTaTi Ta iX 00roBopeHHs

3a pezyaromamamu wKipHO20 MeCMy8aHHs MemoO0OM NPUK-MeCmy
Halibinbu acmo cnocmepieanracsv ceHcubinizayis 0o nUAKo8ux anepee-
nie (wcumo — 17 nayienmis (37,7 % eunadkis), 6epesa — 16 nayicnmis
(35,5 % eunadkis) ma einvxa — 12 nayienmis (26,6 % eunadkis) ma
anepeenie nobymoeux kaiwie (Dermatophagoides pteronissynus —
17 nayienmis (37,7 % eunadkie) ma Dermatophagoides farinae —
15 nauyienmis (33,3 % eunadkis)).

Cneyugiunicmo Memody iMyHOOLOMMIHEY € BUCOKOW 045 0esKux
nuaxogux asepeenie (0y6 — 97,6 %, 6epeza — 96,4 %) ma enidepmanso-
Hux anepeenis (kimka — 97,3 %), cepednsvoro 0 deskux mikpoepubie
(Penicillum — 95,4 %, Aspergillus — 95,2 %), enidepmansnux (wepcmo
cooaku 95,0 %), npome 05 Ginvuwiocmi NUAKOBUX anepeeHie ma asepee-
Hi6 KAiwjie 00MAWHb020 NUAY 60HA € HU3bKOW (84,4 % — 93,0 %).

Knrowosi cnoBa: arepeis, diaenocmuka, wKipHuii npuk-mecm, imy-
HoOA0mMmiHe, yymaugicmo, cneyupiunicms, asrepeiyHui puHim, OpoHxi-
anvHa acmma.

Haykoeo-npakmuunuii acypran «Acmma ma anepeis», 2015, Nel
A. €. Boeomonos

KaHO. med. HayK,

Y «Binnuybkuii Hayionasvrui MeOuuHuil yHisepcumem
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KOPPENALNA MEXAY PE3YNIbTATAMU KOXHOIO
TECTUPOBAHUA METOOM NPUK-TECTA

N UMYHOBJIOTTUHIOM Y NALMEHTOB

C AJIJIEPTMYECKUMUM 3ABOJIEBAHUSMA
ObIXATENbHbIX NYTEN

A. E. Boeomonos

Pesiome

Leab uccienoBaHus — cpasHumenvHolil aHaAu3 OUACHOCMUYECKOU
YeHHOCMU Memodoe onpedesenus ceHcubuauzayuu (KoIHoeo mecmu-
DOBAHUS U UMYHOONOMMUHRA) Y NAYUEHMO08 C AAlepeudecKumu 3adone-
B8aHUAMU ObIXAMEAbHBIX NYymell.

O0BbeKT MCCaeR0BaAHNA: 45 nayuenmos ¢ ariepeuveckum puHumom
U/unu amonu4eckoll OPOHXUANbHOU aACMMOl ¢ KAUHUYeCKU 3HA4UMOU
U noOmMEepICOeHHOU pe3yAbmamamu npuK-mecmoe cencubuauzayuei
K paccmampugaemMviM aiiepeenam, 6 eospacme om 18 0o 60 aem.

Marepuaiibl U METO/BI HCCIEA0BAHUS

Kaunuxo-anamnecmuueckuii, @usuxarvhuill, QYHKYUOHAAbLHYII,
KO0JICHOe mecmuposanue Memooom nocmaHo8Ku npuk-mecmos, 1a60pa-
MOpHbLIL, CMmamucmu4ecKuil.

Pe3yanbraThl 1 UX 00CyKaeHue

Ilo pe3yrvmamam Ko0xCHO20 mMeCcMUpPo8aHUs MemodoM NpUK-mecma
Hauboaee yacmo HabA100AAACH CEHCUOUAU3AYUA K NbLALYEBLIM arlepee-

Ho6 (poxcy — 17 nayuenmos (37,7 % cayuaes), bepesa — 16 nayuenmos
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(35,5 % cayuaes) u onvxa — 12 nayuenmos (26,6 % cayuaes) u anrnep-
2eH06 Obimosbix Kaeweli (Dermatophagoides pteronissynus — 17 nayu-
enmoe (37,7 % cayuaes) u Dermatophagoides farinae — 15 nayuenmoe
(33,3 % cayuaes)).

Cneyuguunocms memooa UMyHOOA0OMMUH2A A6ASEMCS 8bICOKOU 045
HeKomopbiX nulivlegvix ainepeenos (0y6 — 97,6 %, bepesa — 96,4 %)
u snudepmanvhbix arnepeenos (kowka — 97,3 %), cpeduneii dnsn Heko-
mopoix mukpoepubos (Penicillum — 95,4 %, Aspergillus — 95,2 %),
snudepmansvubix ainepeenog (wepcme cobaku 95,0 %), oonako das
001bUWUHCMBA NBLABUEBLIX ANNEP2EHO8 U ANNeP2eH08 Kaeujell domauiHeil
notau oxa Oviaa Huskoi (84,4— 93,0 %).

KiioueBble cioBa: annepeusi, duasHocmuka, KOXCHbl NPUK-mecm,
UMMYHOOAOMMUHE, 4Y8CMBUMEAbHOCMb, CREUUGUUHOCTY, alnepeuye-
CKUll puHum, OpoHXUaIbHas acmma.

Hayuno-npakmuueckuii acypran «Acmma ma annepeus», 2015, Nol
A. E. Boeomonos

KaHO. med. HaYK,
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