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Bronchial asthma (BA) and recurrent bronchitis occupy
the leading place among chronic and recurrent respiratory
diseases in children age. Special importance of problem of
these diseases gets in view of the provisions that recurrent
respiratory diseases in children is the debut of chronic bron-
chopulmonary pathology of adult period of life [1, 16]. One of
the important aspects of inadequate asthma control is deter-
mined by its phenotypic heterogeneity [15, 18]. The question
of differentiation asthma phenotypes of childhood-determin-
ing the particular aspects of the disease and individual
approaches to treatment is a major controversial problems in
allergology [5]. Clinical phenotypes of asthma are heteroge-
neous; their formation depends on the genetic and environ-
mental influences and is determined mostly by the interaction
of cellular elements of the respiratory tract and immune sys-
tem [19]. Currently phenotyping of disease occurs in the two
areas: clinical, pathophysiological, molecular markers [12]
and variants of response to therapy [21]. Since the asthma
classification provides for atopic and nonatopic forms [7, 10,
14], it was expedient considered to analyze the indices, that
reflect characteristic phenomenon of disease as bronchial
hyperreactivity in these phenotypes, due to evidence-based
medicine.

The aim of the study was to evaluate the indicies of bron-
chial hyperresponsiveness and lability in school-age children
with atopic and nonatopic asthma phenotypes.
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Materials and methods

In pulmonary department of Regional Pediatric Clinical
Hospital (Chernivtsi) under the principles of bioethics were
examined 64 children, suffering from bronchial asthma.
To identify the degree of atopy anamnestic atopic status and
skin allergic tests were used. According to a survey 38 chil-
dren with atopic asthma phenotype formed first clinical
group (I), and the remaining 26 patients with nonatopic
asthma joined the second (II) clinical group. For the main
clinical features comparison group did not differ signifi-
cantly. So, boys in I clinical group accounted for 28
(73,7 %), in the comparison group were 14 persons (53,9 %,
pd > 0,05), the rural population accounted for 60,5 %
among children with atopic asthma phenotype and in the
second clinical group were 73,1 % (19 patients, pd > 0,05).
The average age of representatives in I clinical group was
(11,6 £ 0,55), in the comparison group of children was
(12,0 £ 0,68) years (p > 0,05).

Bronchial lability was determined according to recommen-
dations [6, 8, 20] by assessing their response to dosed physical
load (DFL) and short-acting B3,-agonists inhalation (salbuta-
mol 200 mcg) followed by calculating the index of bronchial
lability as the sum of the components, such as index of bron-
chospasm (IBS) and bronchodilation (IBD). A positive bron-
chodilation answer was considered with indicators IDB more
than 12 % [6].
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Research of bronchial hyperresponsiveness was performed
using standardized spirometric inhaled histamine test [17]
considering of recommendations for standardization of study
[9]. Indices of provocative concentration of histamine to
cause 20 % fall in FEV (PC20H) and provocative dose of
histamine (PD20H) used to determine the airway hypersensi-
tivity. In the study considered that the lower indices mean the
higher histamine hypersensitivity [4]. During bronhoprovoca-
tion test with dosed physical load in a patient of II clinical
group airway wheezing symptoms were recorded, and the
patient was eliminated from further study.

Statistical analysis received data was performed with biosta-
tistics position [13]. To assess the diagnostic value of tests was
determined the sensitivity, specificity, positive and negative
predictive value with defined confidence intervals (95 % CI)
and likelihood ratio of test results. Risk assessment imple-
mentation of events was held considering of probability values
relative risk, odds ratio and posttest probability, as well as their
confidence intervals [2].

Results

Table 1 shows the performance of bronchial lability in chil-
dren comparing groups in response to dosed physical load and
inhalation of salbutamol (IBD) and the average value of the
integral bronchial lability index (BLI).

A tendency to more severe lability was observed in children
with atopic asthma phenotype, mainly due to significant dila-
tation in response to inhalation of short-acting [3,-agonists.
Thus, a positive test with short-acting [3,-agonists was observed
in 42,1 % children of the I clinical group and only in 28 %
children in the comparison group (p¢ > 0,05).

Expressive airways dilated reaction (BLI > 20 %) inherent
in every fifth patient with atopic asthma (21,1 %) and for only
4 % of children with nonatopic asthma phenotype (p¢ <
0,05). Thus, the IBD with values over 20 % pointed to the
relative risk of atopic phenotype of 1,9 (95 % CI10,2—13,9) at
17,4 odds ratio (95 % CI 2,1—142,1). Posttest probability of
atopic asthma verification due to these values of IBD increased
on4l %.

Low indexes (IBS and IDB) mainly were inherent in repre-
sentatives of 1l clinical group. In particular, the increase in
forced expiratory volume in 1 second less than 12 % after
salbutamol inhalation was observed in 2/3 of children with
nonatopic asthma phenotype and only in 52,1 % of the I
clinical group (p¢ > 0,05). Minimum bronchospasmodic
reaction in response to dosed physical load (IBS less than 10

%) was recorded significantly more often in patients with
atopic asthma phenotype (60,5 %) relative to the comparison
group (36 %; P¢ < 0,05). Paradoxically dilated response to
dosed physical load was observed in 10,5 % children of I
clinical group. Thus, IBS with values above 10 % testified
relative risk of atopic phenotype of 1,4 (95 % CI 0,7-2,5)
with 2,2 odds ratio (95 % CI 0,7—6,5). Posttest probability of
atopic phenotype detection with IBS above 10 % increased
only on 10 %.

Since the bronchial lability index is an integral index and
displays the total bronchial response to dosed physical load
and inhalation of salbutamol, its expressive value proved to in
children with atopic asthma phenotype. In particular, high
lability of the bronchi (BLI > 20 %) was observed more than
half of the representatives of I clinical group (52, 6 %) and
only in 40 % of children with nonatopic asthma (p¢ > 0,05).
Expressive bronchial lability (BLI > 30 %) also recorded more
frequently among patients with atopic disease phenotype,
particularly in every fourth person (26,3 %), compared with
representatives of II clinical group (16 %; po > 0,05). In
accordance expressive bronchial lability pointed to relative
risk of atopic asthma 1,2 (95 % CI 0,4—3,5) with 1,8 odds
ratio (95 % CI 0,5—6,8). Posttest probability of atopic asthma
verification in these values of lability index increased less than
12 %.

During analysis of bronchial hyperresponsiveness the
tendency to expressive of this phenomenon was established
in children with atopic asthma phenotype. In particular,
PC20H was (1,3 £ 0,3) mg/ml in patients of | group versus
(2,2 = 0,8) mg/ml representatives of comparison group
(p > 0,05).

Expressive bronchial hyperresponsiveness (PC20H
< 0,6 mg/mL) was observed in almost 2/3 of patients of
I clinical group (60,5 %) and only in 28 % of children of the
comparison group (pd > 0,05), and pointed to the relative risk
of atopic asthma 1,6 (95 % CI 0,8—3,3) with 3,9 odds ratio
(95 % CI 1,3—11,7). Posttest probability of atopic asthma
phenotypes detection with expressive hyperresponsiveness
increased only on 18 %.

Informativeness of bronchial lability and hyperresponsive-
ness indices in the confirmation of atopic disease phenotype
relative nonatopic asthma is shown in Table 2.

Bronchial lability and hyperresponsiveness indices in con-
firming atopic asthma relatively nonatopic phenotype of the
disease proved to enough specific with a significant propor-
tion of false negative results.

Table 1
Indices of bronchial lability in clinical groups of schoolchildren (M = m)
Clinical groups Numbers Index Index Bronchial
of schoolchildren of bronchospasm, % of bronchodilation, % lability index, %
Children with atopic 38 11,4 +17 11,8+1,9 232 +27
asthma
Il Children with nonatopic 25 10,5+1,7 76+19 18,1 +28
asthma
p > 0,05 > 0,05 > 0,05

Note: p — probability criterion of Student
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Diagnostic value indices of nonspecific bronc

Table 2
hial hyperreactivity in confirming atopic asthma

Bronchial lability and

Diagnostic value, % Likelihood ratio

hyperresponsiveness indices

sensitivity
specificity

predictive value

of positive results
of negative results

positive
negative

IBD > 20 % 42 96

94 52 10,5 0,6

IBS > 10 % 55 64

67 51 1,5 0,6

BLI > 30 % 26 84

71 42 1,6 0,8

PC20H < 0,6 mg/mL 60 72

76 54 2,1 0,5

Conclusions

1. Children with atopic asthma characterized by tendency
to expressive bronchial lability mostly due to bronhodilation
response to short-acting [,-agonists and expressive airway
hyperresponsiveness to histamine.

2. In selected distribution points bronchial lability indices,
including integral index and bronchodilation index, charac-
terized by sufficient specificity (84 % and 96 %, respectively)
for the verification of atopic asthma phenotype in children.

3. Use markers of nonspecific bronchial hyperreactivity to
confirmation atopic asthma phenotype relative nonatopic
makes sense only in combination with other clinical, labora-
tory and intsrumental indices that reflect the main character-
istics of the disease.

Prospects for future research consist in identifying in chil-
dren with atopic and nonatopic asthma phenotypes markers
of activity of airway inflammation and evaluation of diagnos-
tic and prognostic value of these markers.
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HECMNEUN®UYECKAA TMNEPPEAKTUBHOCTb BPOHXOB
Y WKOJIbHUKOB C ATOMNMYECKNM N HEATOMNMUYECKUM
®EHOTUMAMW BPOHXUAJIbHOW ACTMbI

JI. A. bespykos, H. H. lapac

Pesiome

O0HuM U3 aKmyanbHuiX ACNEKMO8 Hed0CMamouHo20 KOHMpPOoAs OPOH-
xuanvroil acmmul (bA) onpedensemcs ee henomunuveckas HeoOHOPoO-
Hocmb. Bonpoc ougpgepenyuayuu acmma-penomunos demckozo 603-
pacma, onpedeasiwuue 0cobeHHOCMU MmeueHus 3a001€8aHUS U
UHOUBUOYANbHBIE N00X00bI K AeHeHUI0 A6AAemcsl 00HOU U3 OCHOBHbIX
JUCKYCCUOHHBIX npobaem 68 0emCcKoll annepeoiocuu.

Lenbio uccnenoBanus 6b110 OyeHUMb NOKA3ameau eunepeoCcnpulM-
yugocmu u A1abusbHocmu 6poHxo08 y demell WKO0AbHO20 803pacma, 604b-
noix BA, ¢ amonuueckum u Heamonuueckum ¢peHomunamu 3a60-
ANe6aHus.

Marepuajibl U MeTOAbl MCCJEeNOBaHUA. B cmamve npedcmagneHsi
pesyavmamsl aHAAU3a NOKa3amenell HeCheyupuuecKoi cuneppeaxmug-
Hocmu 6ponxog y 64 demeii ¢ penomunamu amonuueckoi (38 nayuen-
mog) u neamonuueckol (26 wkoavhuxos) bBA. Jlis evisgrenus cmenenu
amonuu Ucnoab308aaU UCCAe008AHUS AHAMHECMUYECK020 AMORU1ECKO-
20 cmamyca u NOKa3amenu KOJCHbIX PeaKyuil HeMeOAeHHO020 Muna co
CcManoapmusimMu HebaKkmepuanbHuiMu aspoaniepeenamu. Jlabuasnocms
OpoHX06 onpedeasinu Nymem OUEHKU UX PeaKyuu Ha O003UPOBAHHYIO
usuueckyio nazpysKy u unzarayuio f,-aopeHomumMemuKa KopomKozo
deticmeus. Tunepgocnpuumuueocms OPOHX08 UCCAEA08ANU C NOMOUSBIO
CMAaHOapMU3UPOBAHHO20 UHSANAYUOHHORO CRUPOMEMPUYECK020 mecma
¢ eucmamunom. I1o 0CHOBHBIM KAUHUYECKUM NPUSHAKAM 2DYNNbL CPAG-
HeHUsi JOCHOBEPHO He OMAUYANUC.

Pesynsratel M MX oOCyXKaeHue. Ycmanoeaeno, umo 041 Oemell
¢ amonuueckol bA xapakmepHa meHOeHYUs K 8blpANCEHHOU NaAOUNb-
Hocmu 6ponxoe (23,2 £ 2,7) % npomue (18,1 £ 2,8) %, p<0,05,
6 0CHOGHOM, 3a cuem GpoHx00uraMayuoKHoli peaxyuu na B,-adpeno-
mumemuk kopomkoeo deticmeus (11,8 + 1,9) % npomus (7,6 = 1,9) %,
p<0,05, a makce 8bipaxcenHas eunepeoCnPUUMUUEOCMb ObIXAMEAbHbIX
nymeii k eucmamury (1,3 = 0,3) me/ma 'y nayuenmos nepgoii epynhol
npomue (2,2 = 0,8) me/ma y npedcmasumeneii epynnvl CpagHeHus.,
p<0,05. B mo xce epems, 6 eepuduxayuu amonuteckoeo gpenomuna bA
y Oemeii nokaszamens aabuavriocmu 6ponxos (>20 %) u undexc 6ponxo-
duaamayuu (>30 %) oxazanauce cneyupuueckumu (84 % u 96 % coom-
6emcmeeHHo), 00HaKo Huzkouygcmeumenvroimu (26 % u 42 % coom-
6€MCMBEHHO).

KnioueBble cioBa: OponxuaivHas acmma, Oemu, amonuyeckui
henomun, euneppeaKxmugHocms GpoHX08.
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NONSPECIFIC BRONCHIAL HYPERREACTIVITY
IN SCHOOLCHILDREN WITH ATOPIC AND NONATOPIC
PHENOTYPES OF BRONCHIAL ASTHMA

L. O. Bezrukov, M. N. Garas

Summary

One of the important aspects of inadequate asthma control is deter-
mined by its phenotypic heterogeneity. Question of asthma phenotypes
differentiation in childhood, defining features of the disease course and
individual treatment approaches, is a major controversial problem
in pediatric allergology.

The aim of the study was to evaluate the indicies of bronchial hyper-
responsiveness and lability in school-age children with atopic and non-
atopic asthma phenotypes.

Materials and methods. In article has been presented the results
of analysis of nonspecific bronchial hyperreactivity indices in 64 chil-
dren with atopic (38 patients) and nonatopic (26 schoolchildren) pheno-
types of bronchial asthma. To identify the degree of atopy has been used
anamnestic atopic status and skin allergic tests. Bronchial lability was
determined according to recommendations by assessing their response
to dosed physical load and short-acting [,-agonists inhalation.
Investigation of bronchial hyperresponsiveness was performed using
standardized spirometric inhalation histamine test. For the main clinical
features comparison groups did not differ significantly.

Results and conclusions. [t was found that children with atopic
asthma is characterized by a tendency to expressive bronchial lability
(23,2 = 2,7) % versus (18,1 = 2,8) %, p<0,05, mostly due to dilation
response to short acting f3,-agonists (11,8 = 1,9) % versus (7,6 £ 1,9) %,
p<0,05, and expressive airway hyperresponsiveness to histamine
(1,3 £ 0,3) mg/ml in patients of the first group versus (2,2 * 0,8) mg/ml
of the representatives of the comparison group, p<0,05). However,
in the verification of atopic asthma phenotype in children, bronchial
lability index (> 20 %) and the bronchodilation index (>30 %) were
specific (84 % and 96 %, respectively) with low sensitivity (26 % u 42 %
respectively).

Key words: bronchial asthma, children, atopic phenotype, bronchial
hyperreactivity.
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