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Abstract. The results of the analysis of the bronchial
hyperreactivity indicators in 60 children suffering from
asthma with exercise induced bronchoconstriction and
without exercise induced bronchospasm are presented in
the article. It has been established that higher bronchial
lability was typical for children with asthma and exercise
induced bronchoconstriction. The bronchial hypersensitiv-

ity to inhaled histamine in a concentration less than 0,4 mg/
ml with 77 % specificity, 71 % post-test probability and
significant odds ratio indicate a phenotype of childhood
asthma with exercise induced bronchoconstriction.
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Introduction. Bronchial asthma (BA) is consid-
ered to be a multifactorial disease characterized by
recurrent episodes of reverse variable bronchial ob-
struction, which are based on the increased airway
hyperresponsiveness (AHR) to various stimuli [5, 6].
Nonspecific AHR to direct and indirect triggers may
be considered as a key phenomenon of asthma,
which is the basis of formation of its clinical symp-
toms, frequency and severity of exacerbations, AHR
determines the course, severity, and controllability of
the disease in general [8]. Bronchoconstriction
caused or induced by exercise (EIB) often manifests
among the first symptoms of BA, which may be a
possible sign of bronchial hyperreactivity, which, in
turn, is a diagnostic marker of BA [2, 4]. EIB is a
transient narrowing of the inferior respiratory tract
after significant physical activity with a decrease in
forced expiratory volume in the first second by 10-
15 % as compared to the basic value. EIB prevalence
among patients with asthma is up to 90 % [10, 11].
Contradictory relationship exists between nature and
severity of chronic inflammation of the bronchi, their
hypersensitivity and hyperreactivity, which even
starts to be doubtful in case they are used for clinical
purpose [9]. There is a lack of scientific research on
the evaluation of the diagnostic value of bronchial
lability and hyperreactivity for verification of clinical
subphenotypes of the different variants of the disease
in order to determine the optimal therapeutic ap-
proaches in children [12].

Objective. To assess the indicators of nonspe-
cific airway reactivity in children with asthma and
EIB.

Material and methods. To achieve this goal
according to the principles of bioethics in the Pul-
monology Department of the Regional Pediatric
Hospital (Chernivtsi) using simple random sample a
cohort of school children with BA was generated and
two clinical groups were formed. The first (I) group
consisted of 30 children with asthma phenotype,
accompanied by EIB (manifestation of broncho-
spasm after exercise in anamnesis, and index of
bronchospasm (IBS) after dosed physical exercise
(DFE) equal to at least 15 %), or "exercise induced
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asthma". IBS was determined according to the rec-
ommendations [3] by assessing the response to DFE:
IBS = (FEV/initial - FEV, after DFE) / FEV,
initial) X 100%

The II clinical group (control) included 30 pa-
tients, diagnosed with asthma whose phenotype was
not characterized by above mentioned signs. At the
average, the indices of bronchospasm in children in
basic clinical group (according to both FEV; and
MEF,s5.75) were 3-5 times higher in comparison with
the control group and nearly twice higher than the
threshold of 15 %.

According to the main clinical features the
groups of comparison were not significantly differ-
ent. There were 63,3 % of boys in both clinical
groups. There were 63,3+8,0% of inhabitants of the
rural region among the children with asthma pheno-
type with EIB vs 66,7+£8,8 % in the control group;
the average age of the members of the first clinical
group was 12,0+3,3 years, in children of the group of
comparison — 11,1£3,4 years (p>0,05).

Bronchial lability was determined according to
the recommendations [7] by assessing their response
to DFE and inhalation of short acting P2-agonists
(200 mcg of salbutamol) followed by calculation of
bronchial lability as the sum of the components —
IBS and bronchodilation index (IBD). A bronchomo-
tor test to salbutamol was considered to be positive if
IBD increased by more than 12 %.

Research of the bronchial hypersensitivity was
performed using standardized spirometric test of
histamine inhaling [2] on the basis of recommenda-
tions for standardization of the study [3]. Assessing
the threshold concentration of histamine (PCyH)
was used to determine airway hypersensitivity [3].

Statistical analysis of the data was carried out
from the position of Biostatistics [1]. The evaluation
of the diagnostic value of tests was determined using
sensitivity, specificity, positive predictive value and
negative results and likelihood ratio test results. Risk
assessment of the event realization was held on the
basis of probability values of relative risk, odds ratio
and post-test probability, as well as their confidence
intervals.
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Results and discussion. The estimation of pa-
rameters of bronchial lability in children of the
groups of comparison, including IBD after the inha-
lation of salbutamol and mean values of the integra-
tive indicator of the bronchial lability (ILB), are pre-
sented in table 1.

Thus, the significant difference between the
values of the dilatation of the bronchi in response to
the test with inhaled short-acting [,-agonist was re-
vealed in patients of the main group: in children with
exercise-induced asthma phenotype IBD and IBL
were almost three times higher. Indices of the bron-
chial dilatation more than 15 % to confirm exercise-
induced asthma were characterized by the specificity
— 87 %, predictive value of a positive result — 73 %,
but a significant proportion of false negative results —
58 %. The relative risk of asthma phenotype with
EIB (in the case of IBD which exceeded 15 %) was
1,7 (95 % CI: 0,6-4,8) with odds ratio of 3,8 (95 %
CI: 1,0-13,7).

Evident bronchial lability (IBL over 12 %) was
observed in 90 % of patients of the main clinical
group and only in 50 % of children with asthma
without EIB (P<0,05). Significantly increased bron-
chial lability (IBL more than 20 %) more frequently
was recorded among patients with asthma phenotype
accompanied by EIB (in 83,3 %) as compared to the
second clinical group (13,3 %, P9<0,05). Risk indi-
cators of the presence of ILB over 20 % were higher
in patients with exercise-induced asthma phenotype
as compared to the second group: relative risk — 5,3
(95 %CI: 2,1-13,5) and odds ratio — 32,5 (95 %CI:
7.8-135.1).

For a more detailed analysis of the sensitivity of
the respiratory tract to DFE and bronchodilator effect
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of the short-acting [,-agonists, the indicators of
bronchial lability at different bronchial calibers were
evaluated (table 2).

Thus, more expressive bronchial lability in pa-
tients with exercise induced asthma does not depend
on the caliber of the bronchi, and is defined by both
bronchospasmodic and bronchodilative components.
Negative bronhomotor test with salbutamol at the
level of small bronchi was observed only in 6,7 % of
patients with exercise-induced asthma and almost in
every third representative of the second clinical
group (27 %, Pe>0,05). However, excessive bron-
chodilation (IBD over 30 %) significantly more often
was recorded in children with asthma and EIB (30
%) than in patients with asthma phenotype without
EIB (16 %, Pp<0,05).

The trend towards greater severity of the bron-
chial hyperresponsiveness was revealed in children
with exercise-induced asthma phenotype. In particu-
lar, PCyH was 1,2+0,4 mg/ml in patients of the main
group versus 2,3+0,8 mg/ml in the representatives of
the group of comparison (p>0,05). It was noted that
the expressive bronchial hyperresponsiveness
(PCyoH <0,4 mg/ml) was observed in more than half
of the patients of the main clinical group (56 %) and
only in 22 % of children of the group of comparison
(p9>0,05) and increased the relative risk of the exer-
cise-induced asthma phenotype by 1,9 (95 %CI: 0,8-
4,4) with odds ratio of 4,3 (95 %CI:1,2-15,4). Post-
test probability of detecting of the exercise-induced
phenotype of asthma in excessive airways hypersen-
sitivity was equal to 71 % at moderate specificity
(77,3 %). Diagnostic value of the indicators of the
bronchial lability and hypersensitivity in confirming
the exercise-induced bronchial asthma as compared

Table 1

Indicators of bronchial lability in schoolchildren of clinical groups (M+m)

.. . . Number. of chil- Bronchodilation Index of bronchial
Clinical groups of children with BA dren index, % Jability,%
I Children with EIB 30 15,6+2,8 41,4+3,1
11 Children without EIB 30 6,7+1,4 12,514
p <0,05 <0,05
Table 2

Indicators of the bronchial lability of the different caliber of bronchi in children
of the clinical groups (M=+m)

Caliber of Bronchial lability indices, Children with BA and Children with BA and with-

bronchi % EIB, n=30 out EIB, n=30 P
IBS 24,8+4,9 6,4+2,1 <0,05
Small IBD 29,6+5,5 19,0+3,0 >0,05
IBL 57,1+6,5 24,8+3.3 <0,05
IBS 34,5+2,9 10,542,2 <0,05
Medium IBD 37,745,9 16,1+3,3 <0,05
IBL 71,7+5,7 26,7+3,4 <0,05
IBS 32,1+2,9 11,8+1,7 <0,05
Large IBD 28,4+7,5 9,9£3,5 <0,05
IBL 61,7+6,7 22,343 4 <0,05
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Table 3

Diagnostic value of parameters of nonspecific bronchial hyperreactivity in confirming BA with EIB

Diagnostic value, % Likelihood ratio
Indices of bronchial predictive value )

lability and hyperre- o Speci- — p—— of posi- of nega-
sposiveness Sensitivity ficity Ifcive ti\%e tive re- tive re-

sult sult

result result

IBD >20% 92 60 37 97 21,3 0,4

IBL > 30% 26 84 71 42 1,6 0,8

PC,,H<0,4 mg/ml 56 77 49 61 2,5 0,6

to the opposite phenotype of asthma is shown in the
table 3.

Consequently, indicators of the bronchial labil-
ity and hyperresponsiveness for confirming the exer-
cise induced bronchial asthma as compared to its
opposite phenotype were highly specific, but with a
significant proportion of false negative results.

Conclusions

1. Excessive bronchial lability is typical for
children with exercise-induced asthma. IBL over
30 % was highly significant with high proportion of
false negative results to confirm asthma with EIB as
compared to the opposite phenotype.

2. IBD which exceeds 20 % is the most sensi-
tive indicator in detecting exercise-induced asthma
with a significant level of likelihood ratio, which
reflects a high lability of the airways in exercise test-
ing.

3. Indicators of the bronchial hypersensitivity to
inhaled histamine in a concentration less than 0.4
mg/ml with moderate specificity, post-test probabil-
ity and significant odds ratio confirm exercise-
induced asthma phenotype.

Prospects for future research — identifying the
main paraclinic characteristics of the disease which
reflect inflammation and bronchial hyperresponsive-
ness in children with BA and EIB.
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MOKA3ATEJIA JABWJIBHOCTH Y TUITIEPPEAKTUBHOCTH BPOHXOB V TIETEA
C BPOHXHUAJIbHOM ACTMOM ®U3NUYECKOI'O YCUJIUS

O.K. Konockoea, A.A. Illlaxosa, H. K. bozyyxasn

Pe3tome. Pe3ynbraThl aHanmu3a nokasaTeneil TuneppeakTuBHOCTH OpoHX0oB y 60 neteid, 60IbHBIX OPOHXHATIBHOM acT-
MO ¢ OPOHXOKOHCTPHUKIHEH Hr3ndecKoro ycmwins u 0e3 OpoHxocmnazmMa GH3HYECKOTO HAMPSHKCHUS, IPEICTABIICHBI B CTa-
The. YCTAQHOBJICHO, YTO IETAM, OONbHBIM OPOHXMAIbHOH acTMOH (DH3MYECKOro YCHIHs, HPHUCYIA BBIPAKEHHAs JIaOMIIb-
HOCTB OpoHX0B. [Toka3aTeny TUIepIyBCTBUTEILHOCTH OPOHXOB K HHT ALY THCTAMUHA B KOHIEHTparun MeHee 0,4 mr/mi
co criennprIHOCTBIO 77 %, ITOCTTECTOBOH BEepOSTHOCTHIO 71 % M C TOCTOBEPHBIM COOTHOIICHUEM IIAHCOB CBUACTEIBCTBY-
10T O HAJIMYMH y JeTel peHOTHIa acTMbI (PH3HIECKOTO HANPSIKEHHMSI.

KuroueBrble cioBa: OpoHXHanbHasl acTMa, A€TH, QEHOTHIIBI, THIIEPPEaKTUBHOCTb, JIAOMILHOCTh OPOHXOB.

62




BykoBHHCHKUA MeIUYHMI BiCHHK Towm 18, Ne 4 (72), 2014

MOKA3HUKH JJABLJIBHOCTI TA TIITEPPEAKTUBHOCTI BPOHXIB VY JIITEM,
XBOPHUX HA BPOHXIAJIBHY ACTMY ®I3UYHOI'O 3YCUJLJIA

O.K. Konockoea, O.0. lllaxosa, H. K. bozyyvka

Pe3iome. Pesynbratu aHanizy MOKa3HHKIB TileppeakTUBHOCTI OpoHXiB y 60 miTel, XBOpHX Ha OpOHXiaJbHY acTMy 3
OPOHXOKOHCTPHKIII€IO (hi3MIHOTr0 3ycHiuIst Ta 06e3 OpoHxocna3sMy (Gi3H4HOI HaNpPYTH, pecTaBleH] B cTarTi. BcranosneHo,
IO AiTSM, XBOPHM Ha OpOHXiaJIbHY acTMy (i3HYHOTO 3yCHIUISL, IpUTaMaHHA BUpa3HimIa J1abinbHicTs OpoHxiB. [TokasHukn
rinepyyTIMBOCTI OPOHXIB JI0 iHraysiLii ricraminy B KoHueHtpauii menme 0,4 mr/mi 3i crierudivnictio 77 %, mocrrecto-
BOIO BiporiaHicTio 71 % Ta 3 BipOTriHMM CIIBBiIHOIICHHSIM LIAHCIB CBIIYaTh PO HASBHICTH y AiTeH (EHOTHITy acTMU di-

3UYHOI HAIIPYTH.

KurouoBi ciioBa: OponxianbHa acT™a, [iTH, EHOTHIH, TiepPPEaKTUBHICTb, JIAOLIBHICTh OPOHXIB.
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JI.B.Kocmrwouenko

PAHHSA JIAT'HOCTHKA TAXKKHUX KOMBIHOBAHUX IMYHOJAE®ILIUTIB

KB3JIOP «3axinHOyKpaiHCHKHIA CIeliani30BaHuil JUTSYHI MEAUYHHI HEHTPY», M. JIbBiB

Pe3tome. Tspkkuit komOiHoBaHMi iMyHOZEDIIMT —
BEJIMKA TE€TEpPOreHHa TIpyna TEHETUYHO ACTEPMiHOBAHHX
neeKTiB IMyHITETY 3 TTHOOKHM Ie(ilmuTOM KiTBKOCTI i/
abo ¢ynkmii T- i B-mimdonurie, a inoxi i NK-xmitia. Y
po6oTi mpencTaBIeHO OCBiA POOOTH 3 XBOPUMH HA TSDKKI
KOMOiHOBaHi iIMyHOIE]ILUTH 3 METOI0 BCTAHOBJICHHS PaH-
HIX KITiHIYHHX Ta JlabopaTopuux Mapkepis SCID. IIposene-
HO KJIHIYHO-TCHEAJOT YHUI Ta KIIHIYHO-Ta00paTOpPHUI
anaii3z 22 xBopux Ha SCID i mari€eHTiB rpynu MOPIBHIHHS,
BU3HAYEHO HAWOLIBII THIIOBI O3HAKH XBOPOOM Ta dYac ix
nosiBu. Beranoneno, mo npu SCID xBopi He MalOTh 0c00-

JMBUX crieluiuHMX KIiHIYHUX CHMOTOMIB 10 MaHidecrarii
iH(EKLIH, a paHHIMH 03HaKaMH XBOPOOU MOXKYTb OyTH OOTSI-
JKCHUH BUTIAZIKAMHU CMEPTi AiTel y paHHBOMY Billi CiMeHHHI
aHaMHe3 Ta JIIM(OICHIS HIKYIE 3,0x10%/n y 77,3 % oci0,
II0 MOXKE BUKOPHCTOBYBATHCH SIK CKPHHIHTOBA J1abopaTop-
Ha O3HaKa B yMOBaxX YKpaiHH. 3alpOIIOHOBAHO alrOPUTM
nmiarHoctik SCID Ta 0OroBOpeHO IOMLIBHICTH BIPOBa-
JDKEHHS B NIPAaKTHKY HEOHATAIbHOTO CKPHMHIHTY i€l maro-
JIoTil.

KorouoBi cioBa: Tspkkuii komGiHOBaHHH iMyHORE]i-
LIUT, OiTH, iIH(EeKIiiHI yCKITaJHeHHs, paHHs JIarHOCTHKA.

Beryn. Tsokkuii koMOiHOBaHUHN iMyHOIE(IIUT
(Severe combined immunodeficiencies, SCID) — 1ie
TEHETHYHO TeTEepOreHHa TIpyla 3aXBOPIOBaHb, SKi
XapaKTepU3yIOTHCS TIIMOOKUM MOPYIIEHHSIM (QyHKIIT
abo Bigcytrictio T- 1 B-xmituH, a iHOmi 1 NK-
nmimponuTiB. Ommcano O6mu3pko 20 HO30JOTIYHUX
¢opm SCID, mo BiApi3HAIOTECS MK cOO0I0 Xapak-
TEPOM YCIAJKyBaHHS, JOKANI3ali€l0 TeHETUYHOTO
nedekTy, MexaHi3MaMu MaToreHe3y, MOMyJIsIiiHIM
CKJIaZIOM JTIM()OILIMTIB, aje MarTh CXOXi KIiHIYHI
mposisu  [1,11].Cymapra dyactoTra BCIX BapiaHTIB
SCID orinroetsest sk 1 Ha 50-75 THC. KHUBHX HOBO-
HapokeHux [3].

Bcei Bapiantn SCID MaroTh CHijibHI KIIHIYHI
CUMIITOMH. SIK IpaBMIIO, 3aXBOPIOBAHHS JIEOIOTYE Y
Billl 10 TPHOX MICAIIB i3 TSDKKHX PE3UCTEHTHUX JIO
JKyBaHHS 1HQEKI: ypakeHHs TUXaTbHUX MUISAXIB,
MIEPCUCTYBANbHA Jiapesi, 3yMOBJICHI SK IaTOTCHHU-
MU, YMOBHO-IIATOT€HHUMH, TaK 1 OMIOPTYHICTUYHHUMH
30yJHHKaMH; TENaTUTH PI3HOI eTIONOorii, MIKIPHO-
CIM30BUH KaHAWZO03. XBOpI 3HAYHO BIACTAIOTH Y
(hi3UYHOMY pPO3BHUTKY 4epe3 IOCTiHHI eHepreTHyHi
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3arpaTd Ha OOpoThOY 3 IHQEKLISIMH Ta XPOHIUHY
niapero [3, 4]. B imyHonoriuniit npaktuni SCID BBa-
JKAETHCS «HEBIAKIAIHUM CTaHOM», OCKUIBKH 0e3
HAJIC)KHUX IMYHOPCKOHCTPYKTHBHHX BTPYYaHb
CMEpTHICTBh JaHoi Kareropii oci6 csrae 100 % y Bimi
IO TBOX POKIB, a €eKT BiJ JIIKyBaHHS HAIpsIMY 3a-
JISKUTH BiJl CBOE€YACHOCTI niarHocTuku [3, 4]. Tepa-
niero mepmoro Bu6opy Beix popm SCID € pekoHCcTH-
Tymis IMyHHOI CHCTEMH NUISIXOM TpPaHCIUIAHTAIlii
cToBOYpOBHX KIiTHH KicTkoBoro Mo3ky (TCK) [6,8].
[Tpu panHbOMY 1i NpOBEJECHHI, KOHTPOJI iH(EKIiN-
HOTO CHHJIDOMY Ta DETEJIbHOMY MOHITOPUHTY, pi-
BEHb BIDKUBAHHS NAIiEHTIB cTaHOBUTHL 97 % [3, 6].
B Vkpaini giarnoctuka SCID cTana MOXITUBOO
BIIPOZIOBXK OCTaHHIX 15 pOKiB 3 BIPOBaKCHHIM Y
MPaKTUKY (PIOYIIMTOMETPUYHUX METOJIB iMyHOiar-
HOCTHKH. Bepudikarist » HO30JOTIYHOTO BapiaHTa
SCID mo>ximBa JHIIe 3a CIBIIPAMi 3 BEAYIHAMH €B-
pPONEWChKUMU IIEHTpaMHM, IO CHEIiali3yloThCs 3
MUTaHb TEHETUYHOI JIarHOCTHKK MIEPBUHHHUX IMYHO-
nedimurie. Toxx moTemep OLIBLIICTP XBOPUX Ha
SCID ruHe B mepIii Micsili )KUTTS Bi 1HPEKIIHHUX
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