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For allergists from all around the world, the fact of the
increase in the prevalence of allergic diseases, both among
children and adults, has long been obvious. The detection,
diagnosis and treatment of this pathology are increasingly
being pursued by doctors of related specialties — family
medicine, pulmonologists, ENT and others. However, the
main difference of the allergist from the above specialties
has always been, is and will be the use of specific meth-
ods of diagnosis and treatment. Despite the development
of serological and component-resolved methods for diag-
nosing of sensitization, the most important role of the pri-
mary test of the first level still belong to skin prick testing
(SPT) [1, 2]. Obviously, SPT is not only a minimally inva-
sive, fast, specific test, but also the most accessible to the
population of our country at a cost. The main difficulties
in using this method are due to two reasons — the assess-
ment should be carried out by a specially trained special-
ists and the sensitivity of the test due to a number of fac-
tors may sometimes not be very high.

Among laboratory serological tests in vitro, western-blot-
ting is one of the most common and available. The obvious
advantages of this investigation are low invasiveness, inde-
pendence from drug history, the possibility of use in pediat-
ric practice and objectivity. However, the specificity of the
test and expensiveness sometimes limit its scope. In the
practice of the clinician, sometimes there are cases of dis-
sonance of the results of examinations by these methods,
which is associated with a number of factors [3, 4].

Thermography has found wide application in various ar-
eas of human life — construction, veterinary medicine, and
medicine. Application of the method in medical practice
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is especially valuable in sports medicine, early diagnosis
of breast cancer, and problems with the thyroid gland.
Using thermography can help optimize SPT assessment,
increasing its objectivity [5].

The aim of our investigation was to study aspects of the
use of medical thermography to evaluate the results of skin
testing with allergen solutions in patients with allergic rhi-
nitis in comparison with the western-blot method.

Materials and methods

50 patients (30 females and 20 males) aged 18 to 45 years
were examined in accordance with the guidelines of the
ethics committee of the National Pirogov memorial med-
ical university, all were beyond the acute period. The in-
clusion criteria were allergic rhinitis diagnosis (both
intermittent and persistent) with proven sensitivity to do-
mestic or pollen allergens. SPT was carried out accord-
ing to the classical testing procedure in accordance with
regulatory documents with commercial extracts of aller-
gens (Immunolog, Vinnitsa, Ukraine). For the test, a pos-
itive (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 in-
jection) controls (Immunolog, Vinnitsa, Ukraine) were
used. The following allergen extracts were used — Mix —
allergen pollen No. 1 (birch, alder, oak, hazelnut), Mix —
allergen pollen No. 2 (mud, whitney, thinnest, bonfire,
pineapple), Mix — allergen pollen No. 3 (pyrite, rye, tim-
othy), Mix — allergen pollen No. 4 (ambrosia, rape, sun-
flower), Mix — allergen domestic No. 5 (home dust with
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Dermatophagoides farinae, Dermatophagoides pteronyssi-
nus, Acarus siro and feathers of pillows) with subsequent
testing with a separate allergen extracts in case of a pos-
itive result. 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 (++).

Immediately after a visual assessment, an instrumental
assessment was carried out using a thermograph with im-
age fixation in the memory of the device for subsequent
processing. Several rules were necessary for thermographic
evaluation — the patient had to be indoors for 30 min-
utes before the test to stabilize the skin temperature, which
was checked before SPT using a single thermogram of the
forearms. For thermography, a ULIRVision TI-120 cam-
era (Zhejiang ULIRvision Technology Co., Hangzhou,
China) was used, certified by a range of temperatures and
sensitivity for medical use in Ukraine. 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). The sIgE-concentration was con-
verted to a nominal scale (grades) according to the follow-
ing rules: <0.35 TU 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) 1U mL-1-level
4 (high levels), (50—100) IU mL-1-level 5 (very high lev-
els) and> 100 TU mL-1-level 6 (extremely high levels).

After the initial intake and testing procedure, the antihis-
tamine drug bilastine (NIXAR, Berlin-Chemie Menarini
Group, Berlin, Germany) was prescribed in the average
recommended daily dosage 20 mg one tablet per day and
initial recommendations for elimination measures were
given. Three days later, all patients underwent SPT and its
thermographic evaluations to determine the degree of sup-
pression of the skin reaction with an antihistamine.

For all comparisons between the panels Bland-Altman
plot was made to evaluate correlation and systematic er-
rors of tests. Statistical analysis was done using Statistica
base 12.0 (Dell Software Company; Aliso Viejo, CA, USA).
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Fig. 1. Example of the thermogram of the left forearm (left) as well as
the result of image filter after skin prick test (right)

Results and discussion

The maximum number of allergen extracts tested for a sin-
gle patient was 8, while minimum number was 5. The sensi-
tization was quantified using the above-described categorized
scale. The mildews and molds fungi were excluded from fur-
ther analysis due to too low number of positive western-blot
results (3 cases) and temporary unavailable commercial aller-
gen extracts for SPT. The total number of allergic tests, both
positive and negative, among all of 50 patients was 352.

An example of a thermogram of the left forearm after test-
ing (left) and applying computer filters (right) for accurate cal-
ibration of the instrument measurements is shown in Fig. 1.

According to the results of skin prick testing monosensitiza-
tion was found in 12 patients (26.6% of cases). The most fre-
quently observed sensitization was to pollen allergens (rye —
34 patients (37.7% of cases), birch — 32 patients (35.5%
of cases), alder — 25 patients (26.6% of cases)) and house-
hold mites allergens (D. pteronissynus — 33 patients (37.7%
of cases) and D. farinae — 30 patients (33.3% of cases)). The
results of skin testing of patients are shown in Fig. 2.

By the analysis of results comparison between the visual
and thermographic measurement of wheals after prick-tests
we found high correlation coefficient of determination (r=0.9),
however the difference between the sizes of a papule in aver-
age was 1.5 mm. Ten tests were interpreted visually as nega-
tive and thermographically as doubtful. However, in the analy-
sis of results coincidence of the visual analysis by allergists and
a thermographic picture made only 70% of cases of the car-
ried-out tests. Absolute matching of clinical and thermal im-
age results was observed only for the negative ones.
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Fig. 3. Example of the thermogram of the right forearm (left) as well as
the result on the left forearm (right) after72 hours of bilastine taking.
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All classified allergic reactions were compared with each
other. The gamma correlation coefficients between all con-
sidered methods are shown in the table.

Given the general agreement between diagnostic methods,
the best agreement was observed between the TH and sIgE re-
sults (correlation coefficient-r = 0.91), while TH-SPT was the
most divergent pair of r = 0.81. In the case of particular aller-
gens, the highest correlation was 0.99, and the smallest value
was 0.76. This allows us to believe with confidence that the
most objective was the SPT assessment by the thermography
method, which also shows the difference in the results of vi-
sual and instrumental measurement of papules.

The second part of our study was to verify the results of SPT
72 hours after the start of taking the H1-histamine blocker drug
(bilastine). An example of a thermogram of a patient’s fore-
arms with SPT performed before and 72 hours after the start
of administration is seen in Fig. 3.

As a result of the analysis and subsequent statistical process-
ing, it was found that, on average, the papule diameter of the
positive test upon re-examination decreased by 57.2% (95%
CI: 0.51; 0.59). At the same time, the absolute majority of pa-
tients (87.2% (95% CI: 0.83; 0.91)) did not completely elimi-
nate the positive samples. The complete disappearance of sam-
ples in 95% (95% CI: 0.91; 0.97) cases occurred in patients
with weak («1+») severity of samples before taking bilastin.
Thus, bilastin, as a typical representative of fast-acting antihis-
tamines, inhibits the classic allergic reaction during skin test-
ing. However, in patients who have only a few doses of an anti-
histamine drug in history prior to the onset of SPT, the severity
of skin tests is often reduced, rather than their complete dis-
appearance.

Conclusions
Thus, medical thermography can be used in the rou-
tine practice of the allergist to objectify the results of the
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Table. Correlation between thermographic (TH)
and visual (SPT) interpretation of skin tests
versus slgE-determination by western-blot.

Correlation coefficient
Allergen TH versus | TH versus | SPT versus

SPT sigE sigE
Total 0.81* 0.91* 0.87*
Mix 1 0.86 0.86* 0.72~
Mix 2 0.81 0.92 0.82x
Mix 3 0.75% 0.85 0.84
Mix 4 0.87 0.91 0.91*
D. pteronyssinus 0.83* 0.88 0.92
D. farinae 0.94 0.92 0.91*
Rye 0.83 0.91 0.99
Birch 0.73 0.76* 0.87
Alder 0.91 0.91 0.89

Notes:* — statistically valuable difference (p<0,05) between results.

evaluation of skin testing using the prick test method. In the
future, this may allow improving the quality of diagnosis
of sensitization in patients with allergic diseases.

However, our studies on the analysis of the results of re-
peated skin tests in patients after taking an antihistamine
can be recommended in case of a history of only a few
days of intake, try starting with testing with 0.01% hista-
mine hydrochloride solution (positive control). In the case
of a positive test result, it is possible to perform all subse-
quent tests with the attention that the results can be re-
duced. Further research in this area is needed for a more
accurate action algorithm.
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MCNONb30BAHUE MEAULMHCKOWN TEPMOIPA®UN ANl OLEHKU PE3YJIbTATOB TECTUPOBAHUSA
METOOM NPUK-TECTA Y MALUMEHTOB C AJINEPTMYECKM PUHUTOM

A.E. boromonoB

Pesiome

Leabio nccnenoBanus ObUIO U3yyeHUE aCEKTOB MCIOJIb30BAaHUSI MEIULMHCKON TepMorpaduu sl OLEeHKU Pe3yJbTaTOB KOXHOIO TeCTH-
pOBaHUsI PAaCTBOPAMM AJJIEPTEHOB Y MALMEHTOB C AJUIEPIMYECKUM PUHUTOM IO CPABHEHUIO ¢ UMMYHOOJIOTTUHTOM.

Marepuanbt 1 Metoapl. 50 naiueHToB (30 xeHUMH U 20 MyX4uH) B Bo3pacte oT 18 1o 45 neT Ol 00c/eoBaHbl B COOTBETCTBUU C PYy-
KOBOJSIIIUMHU TPUHIIUITAMUA KOMHUTETA 1O 3THKe BUHHMIIKOTO HAIIMOHATHHOTO MENUIIMHCKOTO YHMBEPCUTETa, BCe OHU ObLIM B (ade pe-
muccuu. Kputepun BKIIOUEHUS] — OUATHO3 aJUIEPTUUECKOTO PUHUTA (KAK MHTEPMUTTUPYIONINI, TaK ¥ MEePCUCTUPYIOIINI) ¢ TOKA3aHHON
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YyBCTBUTEIBHOCTBIO K aJUIepreHaM TOMallHe# WK MbLIbLeBO rpynibl. [IpuK-TecTbl MPOBOAMIM B COOTBETCTBUU C KJIACCHMYECKOI Mpole-
ypoil TeCTUPOBAHUSI IO HOPMATUBHBIM JOKYMEHTAM ¢ KOMMEPUYECKMMU IKCTPAKTAMU aJUIEPIreHOB.

Ins Tepmorpacdun ucnogib3oBaiach kamepa ULIRVision TI-120, ceptuduiimpoBaHHas 1o nuMana3oHy TeMrepaTyp U 4yBCTBUTEIbHOCTH
TUTSI MEIMIIMHCKOTO MCTIOb30BaHUsI B YKpanHe. UMMYHOGIOTTUHT-TECTUPOBAHUE [UTSI KOJTMYECTBEHHBIX ypoBHel IgE mpoBommim ¢ ucmomib-
3oBaHueM TecT-cucteM RIDA qLine. [Tocne mepBoHavanbHON Tpolieaypsl IpUeMa U TECTUPOBAHUS Ha3HAYaIM aHTUTUCTAMUHHBIN TIperna-
pat 6unactuH. Yepes Tpu QHS BCe MALMEHTHI MPOIUIX ellle pa3 KOXHOE TECTUPOBAHUE U €T0 TepMOrpadrvecKyio OIIEHKY, YTOObI ompese-
JIUTH CTENEHb UHTMOMPOBAHUST KOXHOM peakiiMi aHTUTMCTAMUHHBIM MIPEnapaToM.

PesysnbTaTsl u 00cyknenne. B 1ieoM, MexX1y MeToAaMu OIpeiesieHH s CEHCUOWIN3AIMK Ha0I01a1ach COMIACOBAHHOCTD PE3yJIbTaTOB, TIPU
9TOM Hawlydllas Koppeisuus Habaonanach Mexay pesyibraramu tepMmorpaduu u sIgE (koadduiment koppensiuuu r = 0,91), Torna kak
TepMorpadusi-Bu3yalibHasi OLIEHKa MPUK-TECTOB ObUIa caMoil pacxonsiueiics napoit (r = 0,81). Haubonblias Koppensiuus pe3yabTaToB Te-
CcTUpOBaHUs ajiepreHamu coctasisiia 0,99, a Haumenbinee 3HaueHne — 0,76.

B cpemtem, tuaMeTp marysibl MOJOXUTETBHOTO TECTa IPU MOBTOPHOM OCMOTpe YMeHbIuicst Ha 57,2% (95% AW: 0,51, 0,59). B To xe Bpemst
y abCOMOTHOTO GOMBIIMHCTBA MaiueHToB (87,2% (95% JAW: 0,83; 0,91)) He MOMHOCTBIO MCYE3NTU TONOKUTEIbHBIE TPoObI. [TomHOe ncues-
HoBeHue 1pob B 95% cnydaes (95% AU: 0,91; 0,97) Habiromanoch y nauMeHTOB co ciaboit («1+») BbIpaXXeHHOCThIO 00pa3LOB 10 MpueMa
OuyacTUHa.

KotioueBbie ¢J10Ba: MPUK-TECT, aJUIEPTHsi, MMMYHOOJIOTTUHT, OMJIACTUH, TepMoTrpadus.
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BUKOPUCTAHHSA MEOWYHOI TEPMOIPA®II 4151 OLIHKWN PE3YNbTATIB TECTYBAHHSI METOLOM NPUK-TECTY
Y NALIEHTIB 3 ANEPIIYHMM PUHITOM

A.€. Boromoros

Pesome

Mertoro nociKeHHs Oy10 BUBYEHHS acleKTiB BUKOPUCTAHHS MEAMYHOI TepMorpadii Ui OLIiHKKM pe3yJbTaTiB IKipHOTO TECTYBaHHS PO3-
YUHAMM aJIePreHiB Y Malli€HTiB 3 alepriYyHUM PUHITOM y MOPIiBHSIHHI 3 iIMYHOOJOTUHIOM.

Marepiaau ta metomu. 50 nauieHTiB (30 xiHokK i 20 yosioBiKiB) BikoM Bia 18 10 45 pokiB Oy 0OCTEXEHI BiAMOBIIHO 10 OCHOBHUX MPUH-
LIUITiB KOMITEeTY 3 €TMKM BiHHUIIBKOTO HalliOHAJIbHOTO MEIUYHOTO YHIBEpCUTETY, BCi BOHU Oyau B (asi pemicii. Kpurepii BKIIloueHHs — 1ia-
THO3 aJIEPTiYHOTO PUHITY (SIK iIHTEPMITYIOUHIA, TaK i MEPCUCTYIOUMIT) 3 TOBEACHOIO YYTJIMBICTIO 0 aJepTreHiB TOMaIIHbOI a00 TTUJIKOBOI TPYITH.
[Tpuk-TecTr MPOBOAWIN BiAMOBINHO M0 KIACUYHOI MIPOLEAYPU TECTYBaHHS 32 HOPMATUBHUMU TOKYMEHTAMU 3 KOMEPIIITHIMY eKCTPaKTaMU
aJIepreHiB.

Ins repmorpadii Bukopuctopypaiacsi kKamepa ULIRVision TI1-120, ceptudikoBaHa 3a AianazoHOM TeMIepaTyp i UyTJIMBOCTI Uil MEAUY-
HOTrO BUKOPUCTaHHS B YKpaiHi. IMyHOOJOTHHI-TECTYBaHHS ISl KiibKicHUX piBHiB IgE mpoBoauiu 3 BUKOpUCTaHHSIM TecT-cucteM RIDA
qLine. ITlicng moyaTkoBOI MpoLeaypy MPUIOMY i TeCTyBaHHS MpU3HAaYaJld aHTUTICTaMiHHUI mpernapat OinactuH. Yepe3 Tpu AHI BCi maiti-
€HTU MPOMLUIM 11I€ pa3 LIKIpHE TECTYBAaHHS i oro tepMorpadiyHy OLIHKY, 1100 BU3HAYUTHU CTYMiHb iHriOyBaHHS LIKIPHOI peaklil aHTHU-
TiCTAaMiHHUM TpernapaToM.

Pe3yabTaTi Ta 00roBopeHHs. 3arajoM MiX MeToJaMW BU3HAYeHHsI CEHCMOLTi3allii crocrepiranacs y3roakKeHiCTh pe3yJibTaTiB, IPU LIbOMY
HaliKkpalla y3rofxeHicTb crocrepiranacst Mix pesyiabratamu TepMmorpadii i sIgE (koediuient kopemnsuii r = 0,91), Toai six Tepmorpadist —
Bi3yasIbHa OLIIHKA MPUK-TECTiB Oysia HaiibIbll po30ixkHOI0 napoto (r = 0,81). HaiibGinbla Kopessilisi pe3y/ibTaTiB TeCTYBaHHS ajlepreHaMu
cranoBmia 0,99, a HaiimeHie 3HaYeHHsT — 0,76.

B cepenHboMy fmiaMeTp Tarmyyiv MO3UTUBHOTO TECTY MPU TIOBTOPHOMY OTJIsiii 3MeHImBest Ha 57,2% (95% J1: 0,51, 0,59). BoaHouac y abco-
JoTHOT Gibiocti natieHTis (87,2% (95% A1: 0,83; 0,91)) He B moBHOMY 00CSI3i 3HUKJIM MO3UTHUBHI NIpobu. [10BHEe 3HUKHEHHS TPo6 B 95%
Bumazkis (95% J1: 0,91; 0,97) crmocrepiraiocs y MalieHTiB 3i c1abkoio («1+») BUpakeHiCTIO MPo0d 10 MpHUiioMy OiTacTUHY.

Kiio4oBi cj10Ba: mpuk-TecT, ajeprisi, iMyHOOJOTHUHT, OinacTuH, TepMorpadis.
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