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DIFFERENT METHODS OF DERMATOPHAGOIDES
FARINAE 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 Dermatophagoides farinae IgE.

Materials and methods. 88 patients with allergic rhinitis and/or atopic bronchial 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 and/or atopic bronchial asthma diagnosis (both intermittent and persistent) with proven sensitivity to domestic
allergens. Skin prick test was carried out by classical testing procedure in accordance with regulatory documents with
commercial extracts of allergens. Western blot testing for specific IgE levels was performed using RIDA gLine 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 results of two systems for determining specific IgE to D. Farinae by methods Rida AllergyScreen
and Euroline are consistent with each other, but there is a systematic difference in indicators (-0.71 kU/I). There is good
agreement between the data of skin testing with allergens D. Farinae and the detection of specific IgE by the method of
Rida AllergyScreen, but there is a satisfactory agreement between the results of skin testing with D. Farinae allergens and
the detection of specific IgE by the Euroline method.
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PI3HI METOIU BUUI3HAYEHHS CEHCUBUII3AIIII O DERMATOPHAGOIDES
FARINAE Y ITAIIIEHTIB 3 PECITIPATOPHOIO AJIEPTIEIO
A. €. bozomonos

Pestome. Memoto docniOxucertst 6ymo IIPOBECTH OISR JITePaTypu 3a TEMATUKOIO A1arHOCTUYHOI [[iHHOCT] Pi3HUX METOAIB
BM3HaYeHHA ceHcuObimisanil y naiieHTis 3 alepriero, BUBYMTY TapaMeTpy CIenypiqHOCTi i 4yT/ImMBOCTI IKipHOTO TecTy-
BaHHA i 1abopaTopHOro Bu3HaueHHA crenudivnoro IgE.

Mamepianu ma memoou. B xoni mocmimkenHs 88 malieHTiB 3 ameprivHuM puHITOM Ta/abo aTOMIYHOI GPOHXIATBHOIO
acTMoI0 Oy o6cTexeHi TpboMa pisHUMM MeTofaMu cienudivHol anepriuynoi giarnocTnku (in vivo Ta in vitro) Bifnosin-
HO 10 peKOMEeH/Jallili KOMITeTy 3 eTMKM BiHHMIIbKOTO HalliOHaIbHOTO MEAWYHOTO YHiBepcuTeTy imMeHi [Iuporosa, mpuvo-
My Bci BOHM 6y/u mo3a rocrporo nepiony. Kpurepisimm BKItodeHHs 6y/ [iarHO3 aneprivHoro puHiTy Ta/abo aTomivHoI
OpoHXianbHOI acTMM (5K iHTepMiTylouMX, TaK i IepCUCTYIOUNX) 3 TOBEHEHOI0 YYTIMBICTIO O IOOYTOBUX ajlepreHiB.
ITpuk-TecT MpOBOAMBCA 3a KMTACUYHOI0 METOAMKOIO TECTYBaHHA Bi[ITOBIIHO 10 HOPMaTUBHUX JOKYMEHTIB 3 KOMEpPIili-
HUMM eKCTpaKTaMM ajepreHiB. BecrepH-6710T mis BusHaueHHA piBHIB IgE mpoBopwmu 3 BUKOPUCTaHHAM TeCT-CUCTEM
RIDA qLine (R-Biopharm AG, Japmmranr, Himewunna) i Euroline (Euroimmun). Konnenrpaniio sIgE nepesogumu B
HOMiHa/IbHY IIKaly (OLiHKM) BifmoBifHO Ao HacTymHux mpaBuwr: < 0,35 MO mi-1-piBeHs 0 (Heratusumit), (0,36-0,69
MO) mn-1-piBens 1 (rpannusi pisi), (0,7-3,49) IU mL-1-level 2 (3nerka migsuienuit), (3,50-17,4) IU mL-1-level 3
(momipHo migBumenwit), (17,5-49,9) IU mL-1-level 4 (Bucoxi piBHi), (50-100) MO mi-1-piBHA 5 (my»e BucoKi piBHi) i >
100 MO wmn-1-piBHs 6 (gy>Xe Bucoki piBHi). Pesynmvmamu ma 062080persi. PesynbTaTit ABOX CUCTEM BU3HAUEHHSI CIIe-
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nudivnoro IgE no D. Farinae meromamu Rida AllergyScreen ta Euroline ysromxkyiorbcs Mix co6010, TpoTe iCHY€ CHCTe-
MaTH4He pO3XO[KeHH:A NoKasHuKiB (-0,71 kU/1). Mix maHMMu mkipHOTO TecTyBaHHA 3 anepreHamu D. Farinde Ta BUAB-
nennsnm crenudivnoro IgE merogom Rida AllergyScreen icHye fo6pa mOromxeHiCT MK pe3ynbTaTaMi, MDK JaHMMMU
IIKIPHOTO TecTyBaHH: 3 anepreHamu D. Farinae Ta BusiBneHHsaM cienudivnoro IgE metogom Euroline icHye 3agoBitpHa
TIOTOJPKEHICTh MiXK Pe3y/IbTaTaMI IOCTi/KEHb.
Kniouoei cnosa: npuk-tect, anepris, imyHobnorusr, IgE, Dermatophagoides farinae.
A. €. Bozomonos
Kano. meo. nayx, doyenm
Binnuypxuii Hayionanvruil meOuunuti ynisepcumem im. M.I. ITupozosa
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PA3JIMYHBIE METO/bI OITPEIETEHNA CEHCUBMIN3AIINN K
DERMATOPHAGOIDES FARINAE Y ITAIIMEHTOB C PECIIMPATOPHOW AJI/IEPTUEN
A. E. bozomonos

Pestome. Lenv1o uccnedos8anust ObIIO IIPOBECTY 0630p IUTEPATYPHI 10 TEMATHKE AUATHOCTUYECKOI LIEHHOCTH Pas/INIHBIX
METOJOB OIpefie/IeHNsT CEHCUOMIN3aLuy Y TAlMeHTOB C a/UIepriell, U3yIUTh HapaMeTpsl CIelU(pIIHOCTH U IyBCTBU-
TEIBHOCTI KOXXKHOTO TECTHPOBAHIS I TabOPaTOPHOro omnpeneneHus crenudaeckoro IgE.
Mamepuanvt u memo0vi. B xone nccnenoBanms 88 marueHTOB C A/IEPIUYECKIM PUHUTOM W/WIV aTOIMIECKOi GPOHXM-
IBHOI acTMOIT 6BUTM 06C/IEOBAHBI TPEMsI PA3TIMIHBIMU METOAMMU CIIELUPUIECKON A/UTEPTUIECKOil TUarHOCTUKY (in
vivo u in vitro). Kpurepusmm BKIIOUEHVSI ObUIM IMATHO3 A/UIEPTUIECKOTO PUHUTA M/WIN aTOIMIECKON OPOHXMATBHOM
acTMbI (KaK MHTEPMUTTUPYIONINX, TaK Y IePCUCTUPYIOIINX) C JOKa3aHHON YYBCTBUTE/IbHOCTBIO K TOMAIIHIM aJUIepre-
HaM. [IpuK-TecT MpoBOAMIICA IO KJIACCUYECKO MeTOMMIKE TeCTYPOBAHNA B COOTBETCTBMUY C HOPMATVBHBIMIY JJOKYMEHTa-
MU C KOMMEPYECKUMM 3KCTPaKTaMU a/IepreHoB. BecTepH-OMOTTHMHI mj1a ompepneneHus yposHeil IgE mposommmm c¢
ucnonb3oBanmeM rtect-cucreM RIDA qLine (R-Biopharm AG, [apwmiurant, Tepmanms) um Euroline (Euroimmun).
Konnentpanuto sIgE nepeBopmim B HOMMHA/IBHYIO WKy (OLIeHKN) B COOTBETCTBUY CO CIEAYIOIMMM TpaBmwIaMit: < 0,35
ME mn-1-yposens 0 (orpunatenbusiii), (0,36-0,69 ME) mn-1-ypoBens 1 (rpaHmynsle ypoBHH), (0,7-3,49) IU mL-1-level
2 (cmerka IMOBBIIEHHBIN), (3,50-17,4) IU mL-1-level 3 (ymepenHO noBbImeHHbIN), (17,5-49,9) IU mL-1-level 4 (BbIcOKUE
ypoBHM), (50-100) ME M1-1-ypoBHA 5 (04eHDb BbIcOKUe YpoBHM) 1 > 100 ME Mi1-1-ypoBH: 6 (O4eHb BBICOKME YPOBHI).
Pesynomamut u o6cy9fcaenue. Pesynbratel ABYX crcteM onpepenenys crenugudeckoro IgE k D. Farinae no fanueiM Rida
AllergyScreen n Euroline nmeroT crcremarndeckyro pasHmify B pesynbrarax (-0,71 xE/m). MeXmy maHHBIMY KOXXHOTO
TecTUpoBaHuA ¢ avtepreHamu D. Farinae n onpepienenuem crnenududeckoro IgE merogom Rida AllergyScreen, cymect-
ByeT XOpolllee COIIacyie MeXXIy pe3y/IbTaTaMI, CYLIeCTBYeT YAOBIETBOPUTEIbHOE COIIACUe MEX/Y pe3y/lIbTaTaMu UCCIIe-
TOBaHNA MeX/Ty JaHHBIMI KO>KHOTO TeCTUpoBaHuA ¢ autepreHamu D. Farinae u onpenenenuem crenyguaeckoro IgE mo
metopy Euroline.
Kntouegvie cnosa: mpux-rect, aieprusi, uMmyHo6nortuar, IgE, Dermatophagoides farinae.
A. E. bozomonos
Kano. meo. nayx, doyenm
Bunnuyxuii HayuonanvHwiil meOuyunckuil ynusepcumem um. H. V. Iupozosa
yn. Ilupoeosa, 56, e. Bunnuya, Yxpauna, 21000
e-mail: art.bogomolov@gmail.com
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House dust mites are very important airborne aller-
gens. The main pathogenic species of mites in allergic
diseases are Dermatophagoides farinae and Derma-
tophagoides pteronyssinus, which account for 90 % of
house dust mites allergies [1]. The sensitization profiles
to these house dust mites vary geographically, as D. fari-
nae is present in drier areas and D. pteronyssinus pre-
dominates in humid areas of the central United States
and central Europe (2, 3].

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

Materials and methods. During this research, 88
patients with allergic rhinitis and/or atopic bronchial
asthma were examined by three different methods of spe-
cific allergic diagnosis (in vivo and in vitro). The inclusion
criteria were allergic rhinitis diagnosis (both intermit-
tent and persistent) with proven sensitivity to domestic
allergens. Skin prick test (SPT) was carried out by clas-
sical testing procedure in accordance with regulatory
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Table 1. Sensitization to D. Farinae by the results of skin testing and the detection of specific IgE by Rida AllergyScreen

. Specific IgE (ku/l)
Prick test . - — Total
< 0.35 (negative) ‘ 0.35-0.7 (questionable) ‘ > 0.7 (positive)
Induration 0 mm(negative result) 54 0 4 58
Induration 1-2 mm (questionable result) 0 0 0 0
Induration > 3 mm (positive result) 2 2 26 30
Total 56 2 30 88

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 morborum allergicorum) and negative (sodium
chloride, disodium 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 accord-
ing 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-lev-
el 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. 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/or
allergic rhinitis. Among these patients, sensitization to
the allergen D. Farinae was revealed in 34.1 % (30
patients) by skin prick test, specific IgE
by Rida AllergyScreen was found in 34.1 % (30 patients)
and the presence of specific IgE by Euroline was detect-
ed in 34.1 % (30 patients).

In Table 1 the results of the comparison of Rida
AllergyScreen to the D. Farinae mite allergen with the data
of prick test method are shown. Comparing two different
types of specific allergic diagnosis by the method of estab-
lishing the correlation relations with D. Farinae, the domi-
nance of the elements of the main diagonal is noted, indi-
cating a close coincidence of the results of two different
methods (validity coincidence of results was 90.9 % — 80
cases).

The results of two different methods of specific diag-
nostics to determine allergic sensitization to D. Farinae
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 posi-
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tive 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 different meth-
ods to determine the sensitization to D. Farinae through
the construction of the confidence interval (Table 2)
showed that the coefficient suggests a good agreement
(r = 0.804) of this two different tests. The limits of
the 95 % confidence interval (0.65-0.926) exclude zero,
which indicates the accuracy 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 on the data of skin testing and the detection of specif-
ic IgE by Rida AllergyScreen to determine sensitization to

D. Farinae
Kappa coefficient 0.804
Asymptotic kappa error 0.064
Lower border 95 % confidence interval 0.657
Upper border 95 % confidence interval 0.926

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
mites D. Farinae shown in Table 3.

Tab]le 3. The results of statistical estimation of the null hypoth-

esis of the lack of consistency of the results of skin testing and the

detection of specific IgE by Rida AllergyScreen for determination
of sensitization to D. Farinae

Asymptotic kappa error for H, 0.0721

z 3.8610
One-way testing Pr>Z < 0.0001
Two-sided testing Pr> | Z | < 0.0001

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

Thus, skin testing with allergens D. Farinae and the
detection of specific IgE by the Rida AllergyScreen have
a good agreement between the results.

In Table 4 we showed the comparison of the pres-
ence of specific IgE to D. Farinae by Euroline with the
data of skin prick test. Comparing two different types of
specific diagnostics by setting correlative relationships
to D. Farinae, it is noted the absence of the domination
of the elements of the main diagonal, indicating a medi-
um degree of coincidence of the results of two different
methods (validity of the results was 68,2 % — 60 cases).
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Tab]le 4. Sensitization to D. farinae by the results of skin testing and the detection of specific IgE by Euroline

. Specific IgE (ku /1)
Prick test - - — Total
< 0.35 (negative) ‘ 0.35-0.7 (questionable) ‘ > 0.7 (positive)
Induration 0 mm (negative result) 40 8 10 58
Induration 1-2 mm (questionable result) 0 0 0 0
Induration = 3 mm (positive result) 10 0 20 30
Total 50 8 30 88

The results of two different methods of specific
allergic diagnosis to determine the sensitization to the
D. Farinae are closely identical, but there is a certain
asymmetry in the differences of the results of skin test-
ing 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 doubtful.

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 different meth-
ods to determine the diagnosis of allergic sensitization
to mites D. Farinae through the construction of the
confidence interval (Table 5) showed that the coefficient
suggests satisfactory agreement (r = 0.375) of these two
different tests. The limits of the 95 % confidence interval

Tab]le 5. The results of statistical estimation of the consistency
of results on the results of skin testing and the detection of spe-
cific IgE by the Euroline to determine the sensitization to the
allergen D. Farinae

Kappa coefficient 0.375
Asymptomatic kappa error 0.091
Lower border 95 % confidence interval 0.195
Upper border 95 % confidence interval 0.559

Tab]le 6. The results of statistical estimation of the null hypoth-

esis of the lack of consistency of the results of skin testing and the

detection of specific IgE by Euroline for determination of sensiti-
zation to D. Farinae

Asymptotic kappa error for H, 0.675

Z 7.7944
One-way testing Pr>Z < 0.0001
Two-sided testing Pr>|Z| < 0.0001

(0.195-0.559) exclude 0, which indicates the accuracy of
the match. The lower limit lies in the range of poor con-
sistency, and the upper one is in the area of moderate
coherence.

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 mites D. Farinae shown in table 6.

The hypothesis is not accepted either by one-sided, or
by double-sided testing.

Thus, according to the data of skin testing with aller-
gens D. Farinae and the detection of specific IgE by
the Euroline method, there is a satisfactory agreement
between the results.

To evaluate a difference in the results of two systems
for determining specific IgE to D. Farinae by Rida

Bland-Altman Plot comparing Eurcimmun with AllergyScreen
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Picture 1. The Blend-Altman plot for determining of specific IgE to D. Farinae by Rida AllergyScreen and Euroline.
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AllergyScreen and Euroline we conducted a compara-
tive analysis according to the Blend- Altman plot. The
comparison results are shown in Picture 1.

Firstly, the systematic error of measurement results
is (-0.71) ku/l, which indicates the presence of systemat-
ic differences. In this case, the distribution graph corre-
sponds to the type of graphs of the absolute systematic
error. Secondly, the standard deviation of the differenc-
es was 3.33, which is substantially compared with the
values themselves. Thirdly, there is a certain dependence
of the difference in measurements on the amount of
specific IgE in the blood, as with the increase in the
numerical values of the signs the number of discrepan-
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cies increases. In addition, some of the values do not lie
into the confidence interval of + 95 %.

Conclusions. The results of two systems for deter-
mining specific IgE to D. Farinae by Rida meth-
ods AllergyScreen and Euroline are consistent with each
other, but there is a systematic difference in
data (-0.71 ku/l).

There is good agreement between the data of skin
testing with allergens D. Farinae and the detection of
specific IgE by the method of Rida AllergyScreen, but
there is a satisfactory agreement between the results of
skin testing with D. Farinae allergens and the detection
of specific IgE by the Euroline method.
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