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PECULIARITIES OF SPIROMETRIC INDICES IN SCHOOLCHILDREN
WITH BRONCHIAL ASTHMA, DEPENDING ON THEIR ATOPIC STATUS

Haras M.N.
Bukovinian State Medical University

In article on based analysis of spirometric indicators was researched the peculiarities of nonspecific bronchial
hyperreactivity depending on the atopic status of school-age children. To identify the degree of atopy
anamnestic atopic status and skin allergic tests were used. Children with atopic asthma characterized by
tendency to expressive bronchial lability mostly due to bronhodilation response to short-acting B,-agonists and
expressive airway hyperresponsiveness to histamine. However the verification of atopic asthma phenotype
in children with bronchial lability index and the index of bronchodilation was characterized by high specific
with low sensitivity. So, use markers of nonspecific bronchial hyperreactivity to confirmation atopic asthma
phenotype relative nonatopic makes sense only in combination with other clinical, laboratory and intsrumental
indices that reflect the main characteristics of the disease.
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Formulation of the problem. According to
official statistics the prevalence of asthma
is 5-10% in children [1, p. 1-7; 2, p. 33-36]. Bron-
chial asthma and recurrent bronchitis occupy the
leading place among chronic and recurrent respi-
ratory 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 bronchopulmona-
ry pathology of adult period of life [3, p. 19-21;
4, p. 175—185]. One of the important aspects of in-
adequate asthma control is determined by its phe-
notypic heterogeneity [5, p. 46—57; 6, p. 19—23],
particular, age debut (asthma early and late on-
set), type of bronchial inflammation (eosinophilic
and noneosinophilic), the speed of lower respirato-
ry tract obstruction (torpid and labile obstruction),
response to basic therapy (steroid-sensitive and
resistant asthma) [7, p. 627-634; 8, p. 46-57].
Analysis of recent research and publications.
The heterogeneity of phenotypes is the starting
point for new approaches to classification, research
of development mechanisms to achieve asthma
control in the foreseeable future. The final ap-
proach is the definition of new phenotypes based
on fundamental pathophysiological mechanisms
(conception of endotypes) to better predict future
risks of inadequate control [9, p. 355—360]. The
relationship between proportion atopic and nona-
topic phenotypes in the structure asthma morbid-
ity among children and the relationship between
variants of inflammation and intensity of mani-
festations bronchial hyperresponsiveness remain
currently contradictory. Numerous research show
that nonatopic form of the disease currently oc-
cupy a prominent place and cause increasing of
morbidity in contrast to atopic variants, especially
in developing countries with insufficient economic
level [10, p. 76-88; 11, p. 643-648; 12, p. 1043-1049].
Bold of unsolved aspects of the problem. The
question of differentiation asthma phenotypes of
childhood-determining the particular aspects of
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the disease and individual approaches to treat-
ment is a major controversial problems in allergol-
ogy [13, p. 57—60]. Clinical phenotypes of asthma
are heterogeneous; their formation depends on the
genetic and environmental influences and is de-
termined mostly by the interaction of cellular ele-
ments of the respiratory tract and immune system
[14, p.1267—1274]. Currently phenotyping of disease
occurs in the two areas: clinical, pathophysiological,
molecular markers [15, p. 627—634] and variants of
response to therapy [16, p. 327—334]. Since the asth-
ma classification provides for atopic and nonatopic
forms [17, p. 1-17], it was expedient considered to
analyze the indices, that reflect characteristic phe-
nomenon of disease as bronchial hyperreactivity in
these phenotypes, due to evidence-based medicine.

The aim of the study was to evaluate the spi-
rometric indicies of nonspecific bronchial hyper-
reactivity in school-age children with atopic and
nonatopic bronchial asthma phenotypes.

Material and methods. According to bioethics
principles in pulmonary department of Regional
Pediatric Clinical Hospital (Chernivtsi) were exam-
ined 64 children, suffering from bronchial asthma.
To identify the degree of atopy anamnestic atopic
status and skin allergic tests were used. Accord-
ing to a survey 38 children with atopic asthma
phenotype formed first clinical group (1), and
the remaining 26 patients with nonatopic asthma
joined the second (29) clinical group. For the main
clinical features comparison group did not differ
significantly. So, in 1** clinical group boys account-
ed for 28 (73,7%), in the comparison group boys
accounted 14 persons (53,9%, p¢>0,05), the rural
population accounted for 60,5% among children
with atopic asthma phenotype and in the 2™ clin-
ical group were 73,1% (19 patients, p,>0,05). The
average age of representatives in 1% clinical group
was 11,6=+0,55, in the comparison group of children
the average age was 12,0+0,68 years (p>0,05).

Bronchial lability was determined according to
recommendations [18, p. 22-23; 19, p. 882—889] by
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assessing their response to dosed physical exer-
cise and short-acting B,-agonists inhalation (salbu-
tamol 200 mcg) followed by calculating the index
of bronchial lability as the sum of the components,
such as index of bronchospasm (IBS) and index of
bronchodilation (IBD). A positive bronchodilation
answer was considered with indicators IBD more
than 12% [20, p. 1-68].

Research of bronchial hyperresponsiveness was
performed using standardized spirometric inhaled
histamine test [21, p. 1-51] considering of recom-
mendations for standardization of study [22, p.
3-96]. Indices of provocative concentration of his-
tamine to cause 20% fall in FEV, (PC20H) and
provocative dose of histamine (PD20H) used to de-
termine the airway hypersensitivity. In the study
considered that the lower indices mean the higher
histamine hypersensitivity [23, p. 38—42]. During
bronhoprovocation test with dosed physical exer-
cise in a patient of 2 clinical group airway wheez-
ing symptoms were recorded, and the patient was
eliminated from further study.

Statistical analysis received data was performed
with biostatistics position [24, p. 253-345]. To assess
the diagnostic value of tests was determined the
sensitivity, specificity, positive and negative pre-
dictive value with defined confidence intervals
(95% CI) and likelihood ratio of test results. Risk
assessment implementation of events was held
considering of probability values relative risk, odds
ratio and posttest probability, as well as their con-
fidence intervals [25, p. 98-132].

The main material. Table 1 shows the perfor-
mance of bronchial lability in children of compar-
ing groups in response to dosed physical exercise
and inhalation of salbutamol (index of bronchodi-
lation) and the average value of the integral bron-
chial lability index (bronchial lability index).

A tendency to more severe lability was ob-
served in children with atopic asthma phenotype,
mainly due to significant dilatation in response to
short-acting P,-agonists inhalation. Thus, a positive
test with short-acting B,-agonists was observed in
42,19% children of the 1 clinical group and only in
28% children in the comparison group (p,>0,05).

Expressive airways dilated reaction (bronchial
lability index more than 20%) inherent in every
fifth patient with atopic asthma (21,1%) and for
only 4% of children with nonatopic asthma phe-
notype (p,<0,05). Thus, the index of bronchodila-
tion with values over 20% pointed to the relative
risk of atopic phenotype of 1,9 (95% CI 0,2-13,9) at
17,4 odds ratio (95% CI 2,1-142,1). Posttest prob-
ability of atopic asthma verification due to these
values of bronchodilation index increased on 41%.

Low indexes (bronchospasm and bronchodilation
indexes) mainly were inherent in representatives of
274 clinical group. In particular, the increase in forced
expiratory volume in 1st second less than 129% after
salbutamol inhalation was observed in 2/3 of chil-
dren with nonatopic asthma phenotype and only in
52,1% of the 1% clinical group (p,~>0,05). Minimum
bronchospasm reaction in response to dosed physical
exercise (index of bronchospasm less than 10%) was
recorded significantly more often in patients with
atopic asthma phenotype (60,5%) relative to the com-
parison group (36%; P,<0,05). Paradoxically dilated
response to dosed physical exercise was observed in
10,5% children of 1st clinical group. Thus, index of
bronchospasm with values above 10% testified rela-
tive 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 prob-
ability of atopic phenotype detection with index of
bronchospasm above 10% increased only on 10%.

Since the bronchial lability index is an integral
index and displays the total bronchial response to
dosed physical exercise and inhalation of salbu-
tamol, its expressive value proved in children with
atopic asthma phenotype. In particular, high lability
of the bronchi (bronchial lability index more than
20%) was observed more than half of the represen-
tatives of 1% clinical group (52,6%) and only in 40% of
children with nonatopic asthma (p,>0,05). Expres-
sive bronchial lability (bronchial lability index more
than 30%) also recorded more frequently among
patients with atopic disease phenotype, particularly
in every fourth person (26,3%), compared with rep-
resentatives of 2™ clinical group (16%; p,>0,05). In
accordance expressive bronchial lability pointed to
relative risk of atopic asthma 1,2 (95% CI 0,4-3,5)

Table 1

Indices of bronchial lability in clinical groups of schoolchildren (M*m)
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Clinical groups Numbers of Index of Index of Bronchial lability
schoolchildren | bronchospasm, % | bronchodilation, % index, %
I | Children with atopic asthma 38 11,4+1,7 11,8+1,9 23,2%2,7
IT | Children with nonatopic asthma 25 10,5+1,7 7,6%1,9 18,1+2,8
p >0,05 >0,05 >(),05
Note. P — probability criterion of Student
Origin: developed by the author
Table 2
Diagnostic value indices of nonspecific bronchial hyperreactivity in confirming atopic asthma
Bronchial lability and hyperresponsiveness | Diagnostic value, % Likelihood ratio
indices sensitivity | specificity |predictive value of positive |of negative
positive |negative |results results
Index of bronhodilation >20% 42 96 94 52 10,5 0,6
Index of bronhospasm >10% 55 64 67 51 1,5 0,6
Bronchial lability index > 30% 26 84 71 42 1,6 0,8
PC20H<0,6 mg/mL 60 72 76 54 2,1 0,5

Note. PC20H — provocative concentration of histamine.
Origin: developed by the author
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with 1,8 odds ratio (95% CI 0,5-6,8). Posttest prob-
ability of atopic asthma verification in these values
of lability index increased less than 12%.

During analysis of bronchial hyperresponsive-
ness the tendency to expressive of this phenome-
non was established in children with atopic asthma
phenotype. In particular, PC20H was 1,3+0,3 mg/
ml in patients of 1st 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 1% clinical group (60,5%) and only in
28% of children of the comparison group (p,>0,05),
and pointed to the relative risk of atopic asth-
ma 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 hyperres-
ponsiveness increased only on 18%.

Informativeness of bronchial lability and hy-
perresponsiveness indices in the confirmation of
atopic disease phenotype relative nonatopic asth-
ma is shown in Table 2.

Bronchial lability and hyperresponsiveness
indices in confirming atopic asthma relatively
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nonatopic phenotype of the disease proved to
enough specific with a significant proportion of
false negative results.

Conclusions and suggestions. 1. Children with
atopic asthma characterized by tendency to ex-
pressive bronchial lability mostly due to bronhodi-
lation response to short-acting fB,-agonists and ex-
pressive airway hyperresponsiveness to histamine.

2. In selected distribution points bronchial labil-
ity indices, including integral index and bronchodi-
lation index, characterized by sufficient specificity
(84% and 96%, respectively) for the verification of
atopic asthma phenotype in children.

3. Use markers of nonspecific bronchial hy-
perreactivity to confirmation atopic asthma phe-
notype relative nonatopic makes sense only in
combination with other clinical, laboratory and
intsrumental indices that reflect the main char-
acteristics of the disease.

Prospects for future research consist in identi-
fying in children with atopic and nonatopic asthma
phenotypes markers of activity of airway inflam-
mation and evaluation of diagnostic and prognostic
value of these markers.
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TI'apac M.H.
ByxoBuHCBKUIT NepokaBHMIT MeIMYHNIT YHIBEPCUTET

OCOBJINBOCTI CIITPOMETPIIYHIX ITIORASHURIB ¥ IIROJIAPIB,
XBOPUX HA BPOHXIAJILHY ACTMY, 3AJIEZKHO BIJI IX ATOIIIYHOI'O CTATYCY

Amnorargisa

Y crarTi Ha OCHOBI aHaJi3y y AiTell MIKIJIBHOrO BiKy CIIpOMETPUYHMX MMOKA3HMUKIB OCJIIMKEHO 0cobmBOCTI
Hecrenu@iyaoi rineppeakTuBHOCTI OPOHXIB 3aJIe’KHO Bij aTOMiYHOrO cTaTycy MHallieHTiB. J[JiA BUABJIEHHA
Mipy arTomii BMKOPMCTOBYBaJIM AOCJIIKEHHA aHAMHECTUYHOTO aTOIIYHOTO CTATyCy Ta ITOKa3HMKM IIKipHUX
peaxiiit HerajiHoro TUIy i3 craHZapTHUMMK HebaKTepiaJbHUMMM aepoaJjepreHaMu. BcTaHOBJEHO, 1110 B AiTeid,
XBOPMX Ha aTOIYHYy OpOHXiaJbHY acTMy XapaKTepHOI0 € TeHJEHIid A0 BupasHimoi jsabispHOCTI OpOHXIB,
371ebinblIoro, 3a paxyHOK OpoHXOommiATaliiHoi peakiii Ha f.-agpeHomMiMeTur KOpOTKOI mii, a Takrox
BUPA3HINIA TiIepCHpUiHATIMBICTG AUXAJbHUX HIIAXIB A0 rictaminy. Boguouac, y Bepudikarlii aTomivHoro
deHoTUIry OpOHXiaJIBHOI acTMM y AiTell IOKa3HMK JabinbHOCTI OpoHXIB Ta iHgexc OpoHxXommiaATanii BuA-
BIJINCA CIIelMpiyHMMYM, IPOTe HU3bKOYYTIMBMMY. TakyM YMHOM, BUKOPMCTAHHA MapKepiB HecrenmdidHoi
rineppeakTMBHOCTI OPOHXIB y HigTBepA KeHHi aToriuyHoi BA BimHOCHO HeaTOmiYHOrO (PEeHOTUITY 3aXBOPIOBAH-
HA € JIOIIJIbHUM JIMITIE B KOMILJIEKCI 3 iHIMMM KJiHiYHMMM Ta J1ab0paToOpHO-IHTCPYMEHTAJbHMMM [T0Ka3HMKA -
MU, AKi BimoOpaskaloTh OCHOBHI XapaKTEPUCTUKY 3aXBOPIOBAHHAA.

Kuarouori cioBa: OponxiasibHa acTMma, AiTH, aTOIidA, PeHOTHUI, rimeppeakTUBHICTL OPOHXIB.

T'apac H.H.

ByxoBuHCKMII rocynapCTBEHHbII MEOVIIVHCKII YHUBEPCUTET

OCOBEHHOCTU CIOVIPOMETPUYECKNX IMOKA3ATEJIEN
Y IIKOJbHUKOB, BOJIbHBIX BPOHXUVAJBHO ACTMOI,
B 3ABUCUMOCTH OT UX ATOIINYECKOI'0O CTATYCA

AnHOTaA

B crarthe Ha OCHOBe aHajM3a y JeTell IIKOJBHOTO BO3pacTa CIMPOMETPUYECKUX IIOKaszaTeseil ymccieroBa-
HBI 0COOEHHOCTY HeCHelU(PUUEeCcKOoll TUIIePPEaKTUBHOCTY OPOHXOB B 3aBUCUMOCTM OT aTOIIMYECKOTO CTaTyca
nayeHToB. JIJif BBIABJIEHNUS CTEIleHM aTOIMM JCIIOJIb30BaJIM MCCJeNOBaHUA aHAMHECTINYECKOrO aTOINIeCKO-
TO cTaTyca ¥ IIOKal3aTes M KOKHBIX peakInii HeMeIJIeHHOrO TUIIA CO CTaHAapTHBIMM HebaKTepuaJsbHbIMUI
aspoaJsuiepreHaMy. ¥ CTAHOBJIEHO, YTO y JAeTeli, OOJIbHBIX aTOIMYecKoil OpOHXMAJIbHOM acTMOM, XapaKTepHa
TEHJIEHIIMA K BbIPasKeHO! JabuiabHOCTM OPOHXOB, B OCHOBHOM, 3a CYET DPOHXOAMJIATALVIOHHON peakiuu Ha
Br-aipeHOMMMETNK KOPOTKOTO NIeMICTBUA, & TaKiKe BbIPasKeHHAsd I'MIIEPBOCIPUMMYNBOCTD AbIXaTeJbHBIX ITy-
Teil K rMcTaMuHy. B To sKe BpeMs, B BepU(PUKAIMYM ATONMUYIECKOTO (PEHOTHUIIa OPOHXMAJILHOM aCTMbI y Ze-
Tell MoKasaTesib JabuIbHOCTY OPOHXOB M MHIEKC OPOHXOAMJIATAIMN OKa3aJIUCh CIENU(UIECKUMH, OJHAKO
HIBKOYYBCTBUTEJbHBIMI. TakuM 00pasoM, MCIIOIb30BaHNE MapKepPOB HecrennduiecKoil rmineppeakTUBHOCTI
OPOHXOB B MOATBEPIKAEHNUM ATONMNYECKON OPOHXMAJILHOI aCTMbl OTHOCUTEJIHBHO HEATONMYECKOro (PeHOTHUIIa
3aboJsieBaHNA 11eJ1ecO00Pa3HO JIUIIIb B KOMILJIEKCE C APYIUMM KIMHUYECKUMHI U J1aOOPaTOPHO-UHTCPYMEHTAIb-
HBIMU ITOKa3aTeJIAMH, KOTOPhIe OTPaKal0T OCHOBHbIE XapPaKTEePUCTUKN 3a00JIeBaHNA.

Karougesrble cioBa: OpoHXMAJIbHAA acTMa, JeTH, aTonud, (PEHOTUII, TUIIEPPEaKTUBHOCTE ODPOHXOB.
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