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Efficacy of treatment of bronchial asthma attack in teenagers
with partial control over the disease

The goal of the research is to evaluate efficacy of treatment of bronchial asthma attack considering hypersusceptibility indices of the
respiratory tract to indirect bronchospasmogenic stimulus in teenagers with a partial control over the disease.

The effectiveness of therapy was analyzed according to the severity of bronchial sensitivity to dosed physical activity in 40 adolescents with
partially controlled asthma. The patients were randomized. An average age was 14,3+0,2 years, and duration of the disease — (8,0+0,4) years.
Considering the index of bronchial instability in teenagers with a partial control over the disease, two clinical groups of observation were formed. The
first group included 16 teenagers with the index of bronchial instability more than 25%, and the second group included 24 peers with less pronounced
bronchial instability (less 25%). All the children were comprehensively clinically-paraclinically examined, including evaluation of severity
of bronchial obstructive syndrome, immunological tests I-II levels, inflammatometry of expired air condensate and spirometry with nonspecific
provocation testing. Bronchial instability index (BII) was calculated and nonspecific hypersusceptibility of the bronchi to indirect stimulus (physical
exercise) was examined by means of testing with physical exercise followed by inhalation of bronchodilators. Nonspecific hypersusceptibility of
the bronchi to direct stimuli was examined by means of inhalation spirometric test with histamine series solutions calculating histamine provocation
concentration (PC,, mg/ml) and provocation dose (PD,, mg), decreasing forced expiratory volume (FEV) to 20% from the initial level.

Evaluation of deobstructive therapy efficacy of bronchial asthma attack in teenagers with a partial control over the disease gives the evidence
to consider that during the first days of treatment it should be more active and extensional in teenagers with high bronchial instability, especially
in those cases when a child belongs to the cluster of a high risk of development of severe attack of the disease on the basis of the preliminary
comprehensive examination. Patients with high bronchial instability received glucocorticosteroids in a comprehensive treatment more often,
for example, in 56,3% cases in the form of systemic pharmacological agents. Risk indices of glucocorticosteroid use in patients from I group
(BII>25%) in comparison with II group (BII<25%) were the following: 1,5 [95%ClI:1,1-4,6], with odds ratio 5,3 [95%CI:2,5-10,9].

Key words: bronchial asthma, children, adolescents, bronchial hyperreactivity, inflammation of the bronchi.
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EdexTuBHicTh JiKyBaHHs Hanaay OpoHXiajabHOI aCTMH
y HiJIITKIB i3 YaCTKOBUM KOHTPOJIEM 32aXBOPIOBAHHS

Mertoto rocniukeHHs Oylo — OLIHUTH €(eKTUBHICTH JIIKyBaHHS HaNaTy OpOHXiaIbHOI aCTMH 3 YpaxXyBaHHSAM MMOKa3HHKIB T1IEPCIIPUHHAT-
JIMBOCTI IUXaJIbHUX IUISXIB 0 HEPSIMUX OPOHXOCTA3MOT€HHUX CTUMYJIIB Y M/UTITKIB 13 4ACTKOBUM KOHTPOJIEM 3aXBOPIOBAHHSL.
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NEOJIATPIA

EdexTuBHICTS JIKYBaHHS aHATI3yBAJIM 3aJ€KHO BiJ CTYIEHs OPOHXIaTbHOI YyTIMBOCTI 7O J030BAHOrO (Hi3MYHOTO HABAHTAXKEHHS
y 40 migmiTKiB i3 YaCTKOBO KOHTPOIBOBAHOIO OpoHXianpHOI actMmoro. [lamientn Oynu BimiOpani panmomizoBaHo. CepenHiil Bik CTAHOBHB
14,3+0,2 poxy, TpuBaiicTh 3axBoproBaHHs — (8,0£0,4) pokiB. 3 ypaxyBaHHSIM iHJEKCY Ja0lIbHOCTI OPOHXIB Y M/UTITKIB 13 YaCTKOBHM KOHT-
OJIeM 3aXBOPIOBaHHS C)OPMOBAHO /Bl KIIHIYHI Ipynu crioctepexenus. Jlo mepmroi rpymu yBiifimmy 16 miaIiTKiB 3 iHIEKCOM JTaOUTBHOCTI
OponxiB monazg 25%, 10 Apyroi — 24 OAHOMITKY 3 MEHIII BUPA3HOIO JTA0ITbHICTIO JUXaTbHUX IUIAXiB (MeHIe 25%).

VciM ITSIM TIPOBEACHO KOMIUIEKCHE KIIHIKO-IIapaKiIiHiuHe 00CTEXEHHS, SIKe BKIII0YAIIO OLIHKY TSDKKOCTI OPOHX00OCTPYKTUBHOTO CHH-
IpoMmy, iMmyHomnoriuHi gocmipkerss I-11 piBHIB, iH(IamMaToMeTpito KOHACHCATY BHANXYBAHOTO MOBITPS Ta CIiporpadit 3 OpOHXOMpPOBOKaA-
witnumMu pobamu. Tuaexc nabinpHocTi 6ponxis (IJIB) Ta Hecnenudiuny rinepcnpuiiHATINBICTD JUXATbHUX IUIAXIB 10 HEIPSIMUX CTHMYIIIB
(¢i3nuHe HaBaHTaXKEHHS) BU3HAYAJIHN 32 JJOIOMOTOIO IpoOY 3 (hi3NYHMM HAaBaHTAXKEHHSM 3 MOJANBIIOKO iHTaNsIie0 OporxomiTHKiB. Hecre-
muGhivHy TinepCIpUHHATINBICTE OPOHXIB 10 IPSAMUX CTUMYIIB OLIHIOBAIH 32 JOTIOMOTO) 1HTANSLIIHOT CITipOMETPHYHOT POOH 3 CepiitHIM
PO3BE/ICHHSM TiCTaMiHy 3 BU3HAYCHHSM MPOBOKaLiifHOT koHueHTpaii ricraminy (ITK20, mr/mn) i go3u (TTJ120, mr), sika Moriia 00yMOBHTH
3meHuIeHH ODB 1 Ha 20%.

Ouinka eQeKTHBHOCTI 1€300CTPYKTUBHOI Tepartii Hamaxy OpoHXiadbHOT aCTMH y MiTITKIB 13 YaCTKOBUM KOHTPOJIEM 3aXBOPIOBAHHS CBI/-
YUTh MPO JOULIBHICTD OIbII AKTUBHOTO Ta PO3LIMPEHOTO JiKyBaHHS y NMEpIi JHI JIIKYBaHHS y MiUTITKIB 3 BUPAKEHOIO JTa0lIbHICTIO IUXallb-
HHX IUISIXIB, 0COONHBO y BUITAIKaX HAJIEKHOCTI IUTHHH JI0 KJIAaCTepa BICOKOTO PH3UKY PO3BHTKY TSDKKOTO HaIaly 3aXBOPIOBAHHS 3a JAHUMH
TIOTIEPEIHBOTO KOMILIEKCHOTO O0CTEXeHHs. [lallieHTH 3 BUPaKeHOIO JaOUIBHICTIO OPOHXIB YacTillle OTPHMYBAIN [TIOKOKOPTUKOCTEPOiAN
y CKJIaJii KOMIUIEKCHOI Tepaii, 30kpema y 56,3% BumaakiB — y GpopMi CHCTEMHHX JiKapChbKUX 3aco0iB. [I0Ka3HUKN PU3MKY 3aCTOCYBAHHS
nokokopTukoctepoinis y mauientis I rpymm (IJIB >25%) nopisustao 3 I rpynoro (IJ1I5<25%) cranosmmu 1,5 [95% Al: 1,1-4,6] npu cniBiz-

HOIIeHHI maHcis 5,3 [95% Al: 2,5-10,9].

KutrouoBi ciioBa: GpoHxianbHa acTMa, AiTH, MiJUIITKH, OpOHXiaJbHA rileppeakTHBHICTb, 3aNaleHHs OPOHXIB.

Introduction. Bronchial asthma (BA) in children
refers to the most common chronic diseases consider-
ably forming sickness rate, occurrence of pathology in
childhood and further disability [1; 6; 12]. The disease
should not be considered as a medical but social issue
as well, since it is the most frequent reason of missing
school, social maladjustment of a child, reduced quality
of life and high cost of treatment [4; 7; 11]. Moreover, the
disease of a child involves parents into a number of the
above social problems as well. In spite of certain success
achieved in the treatment of bronchial asthma, it should be
recognized that it does not correspond to the expectations
completely assuming anti-inflammatory therapy which is
the basis for treatment of the disease [4; 6; 10]. Preventive
measures based on the theory of allergic inflammation of
the respiratory tract must be considered still less effec-
tive [6; 8; 9]. Numerous multicenter investigations dem-
onstrated that nowadays non-atopic forms of the disease
take a leading position and cause increase of sickness rate
contrary to atopic variants of the disease, especially in the
developing countries with insufficient economic level [2;
7; 12]. Today BA is considered as a disease characterized
by recurrent episodes of variable bronchial obstruction,
chronic inflammation, hypersusceptibility and airway
remodeling [6; 8; 9]. It is these specific features of the dis-
ease that constitute the cornerstone of the inflammatory
paradigm of bronchial asthma. Modern therapy of the dis-
case is directed to these pathogenetic links, which postu-
lates the necessity of long-term use of anti-inflammatory
drugs, first of all inhaled corticosteroids [4; 10; 11].

However, it should be noted that the modern integral
inflammatory theory requires revision and new conceptual
realization or transformation into a novel paradigm. Con-
sidering the above characteristics as epiphenomena, such a
theory may become the basis for new approaches in treat-
ment and prevention [6].

In fact, the relationship between such specific features
of BA as the character and intensity of chronic bronchial
inflammation, hypersensitivity, hyperreactivity and airway
remodeling remains controversial and insufficiently con-
vincing for clinical application. According to numerous
studies, the diagnostic value of these indices in evaluating

disease severity, treatment efficacy, level of asthma control
and prevention remains limited [3; 5; 6].

This issue is especially acute among teenagers, when
hormonal restructuring of the body, rapid physical devel-
opment, social adaptation, formation of harmful habits and
increasing exposure to adverse environmental factors result
in disease modification and realization of genetic suscepti-
bility [7; 11; 12]. It is during this period that BA onset or
persistence from early childhood is associated with a high
risk of continuation into adulthood [7; 12].

Therefore, investigation of interrelations between bron-
chial hypersusceptibility (BHS) in teenagers with BA and
such disease characteristics as atopy, systemic immunolog-
ical changes, activity of local bronchial inflammation and
detoxification rate of foreign antigens appears to be topi-
cal and promising. This is determined not only by deeper
understanding of asthma pathogenesis in adolescence, but
also by the possibility of applying these indices to solve
clinical tasks such as evaluation of disease severity for ini-
tiation of basic therapy, assessment of control efficacy, and
substantiation of individualized treatment in cases where
protocol-based therapy is insufficiently effective [1; 3; 6].

The goal of the research is to evaluate efficacy of treat-
ment of bronchial asthma attack considering hypersuscep-
tibility indices of the respiratory tract to indirect broncho-
spasmogenic stimulus in teenagers with partial control over
the disease.

Methodology/Methods. Forty teenagers suffering
from bronchial asthma were comprehensively examined in
the Pulmonological and Allergological Department of the
Regional Children’s Clinical Hospital in Chernivtsi. The
patients were randomized. The average age was 14,3 + 0,2
years, and the duration of the disease was 8,0 + 0,4 years.
There were 12 (30,0%) girls and 28 (70,0%) boys. Twenty-
three children (57,5%) were rural inhabitants, while 17
patients (42,5%) lived in Chernivtsi and other urban areas.

Considering the bronchial instability index (BII) in
teenagers with partial disease control, two clinical obser-
vation groups were formed. The first group included 16
teenagers with BII > 25 %, and the second group con-
sisted of 24 peers with less pronounced bronchial instabil-
ity (BII < 25%).
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All children underwent comprehensive clinical and
paraclinical examination, including assessment of bronchial
obstructive syndrome severity, immunological tests (lev-
els I-II), inflammatometry of expired air condensate [6],
and spirometry with nonspecific provocation testing [1; 3].
Bronchial instability index was calculated, and nonspecific
bronchial hypersusceptibility to indirect stimulus (physical
exercise) was assessed by exercise testing followed by inha-
lation of bronchodilators. Nonspecific hypersusceptibility to
direct stimuli was examined using inhalation spirometric test
with histamine solutions, calculating histamine provocation
concentration (PC20, mg/ml) and provocation dose (PD20,
mg), which reduced forced expiratory volume in one second
(FEV1) by 20% from baseline [3; 6].

The obtained results were statistically analyzed using
computer software packages STATISTICA (StatSoft Inc.)
and Microsoft Excel XP for Windows, applying parametric
and non-parametric methods of analysis.Results and Dis-
cussion.

Table 1 presents the structure of relieving (deobstruc-
tive) therapy used for patients during the first day of staying
in the hospital, where teenagers were admitted because of
asthma attack.

The presented data demonstrate that practically all the
teenagers during the first day of inpatient treatment of bron-
chial asthma attack according to the protocols of treatment
received B-agonists of a short action (Salbutamol, Vento-
lin) in the form of inhalation using nebulizer as a method
of drug delivery. Patients with high bronchial lability more
often received systemic glucocorticosteroids in combination
therapy, in particular, in 56,3% of cases. Among patients of
group 11, the use of systemic glucocorticosteroids occurred in
20,8% of children (P¢ <0,05). Risk indices of systemic glu-
cocorticosteroids use in patients of group I (bronchial labil-
ity index > 25%) compared with group II (bronchial labil-
ity index < 25%) were: relative risk 1,5 [95% CI: 1,1-4,6],
when odds ratio 5,3 [95% CI: 2,5-10,9]. Similar results

were obtained concerning administration of Aminophylline,
mostly in a parenteral way in the content of infusion therapy,
and only 37,5% patients received the drug orally. It should be
noted that teenagers from the both clinical groups in 37,5%
cases received antibacterial therapy. Anti-histamine drugs
in the form of Desloratadine were administered for 87,5%
patients of the first group and 75,0% representatives from the
second group (P>0,05).

Beclometasone was administered as an inhalation GCS
in 36,4% cases, Fluticasone was used in 27,3% cases (with
Salmeterol), Budesonide (with Formoterol) — in 18,2%
cases, and in 18,2% cases — Fluticasone or Budesonide.

Therefore, during attacks teenagers received standard ther-
apy within the frame of the protocol of BA treatment. At the
same time, a part of patients with the signs of general inflam-
matory response received antibacterial therapy. The teenagers
with comorbid allergic diseases or so-called “moist asthma”
received anti-histamine drugs of the latest generation.

Table 2 presents an average duration of treatment of
bronchial asthma attack in the groups of teenagers with dif-
ferent BII.

The data presented give the evidence to consider that
duration of deobstructive therapy in th groups of compari-
son did not differ considerably. At the same time, teenagers
with a high bronchial instability received longer therapy
with GCS due to more torpid clinical manifestation of
exacerbation to therapy. Thus, risk indices of a longer use
of glucocorticosteroids in patients from I group in compari-
son with II group were the following: relative risk was 2,0
[95%CI:1,5-2,7], with odds ratio 3,5 [95%CI:1,9-6,3]. It
should be noted that all the teenagers irrespective of inten-
sity of bronchial instability received systemic corticoste-
roids only during the first days of their treatment in the hos-
pital. Thus, an average duration of treatment with systemic
GCS was 3,1+0,3 days (95%CI: 0,6-1,8).

Owing to the fact, that on the whole, deobstructive
therapy included combinations of the above drugs, and only

Table 1
Content of deobstructive therapy during the first day of treatment of bronchial asthma attack
Occurrence of cases of drug use (%)
gluco-
Groups of patients N&:ﬁgizl:)f p-agonists of a cortico- infusion thera
short action steroids (SGCS+ aminophylline u Py

IGCS)

BII > 25% 16 100,0 87,5 50,0 50,0

BII <25% 24 87,5 58,3 33,3 33,3

Po >0,05 >0,05 >0,05 >0,05

Note. BII — bronchial instability index, Pp — Student probability criterion, SGCS — systemic glucocorticosteroids, IGCS — inhaled

glucocorticosteroids

Table 2

Duration of administration of deobstructive therapy components for bronchial asthma attack (95%CI)

Duration of drug administration (days of treatment
Groups of patients fN umber B-agonists of a short | glucocorticosteroids
of children action (GCS) aminophylline infusion therapy
BII > 25% 16 8,8+0,98 9,3+1,1 6,5+0,54 2,7+0,4
BII <25% 24 8,2+0,57 6,4+0,64 7,0+0,62 3,3+0,4
P >0,05 <0,05 >0,05 >0,05

Note. BII — bronchial instability index, CI — confidence interval, Pp — Student probability criterion
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7 patients (16,6%) received treatment with f2-agonists of
a short action only, the analysis of frequency of relieving
drugs administration seems to be reasonable (Figure 1).

The presented data demonstrated that combination of
all the above drugs was administered 1,5 times more fre-
quently for teenagers with high bronchial instability, and
in the group with low instability of the respiratory tract —
combination of B2-agonists with glucocorticosteroids. The
lack of statistically reliable differences by the frequency
of use of the presented combinations of pharmacological
means might be explained by a small sampling of patients.

Flg.2. presents duration of use of the presented combi-
nations of pharmacological means administered with deob-
structive purpose in the groups of eenagers during inpatient
treatment of bronchial asthma attack.

The data obtained give the evidence to consider that
duration of use of certain combinations of drugs in the pro-
cess of deobstructive therapy in the groups of comparison
did not differ considerably.

Since from the clinical point of view, deobstructive
effect of the chosen therapy should occur as soon as pos-
sible, Fig.3 presents the efficacy of the above mentioned

combinations of drugs (in points) on the 2™ day of inpatient
treatment.

The data obtained give the evidence to consider that addition
of aminophylline to a complex of therapy intensifies deobstruc-
tive effect of f2-agonists. At the same time, addition of GCS to
the combination does not increase considerably deobstructive
effect of the given combination of drugs. It might happen due to
postponed effect of the given pharmacological agents.

On the whole, analysis of deobstructive therapy gives
the evidence to consider that its efficacy is not determined
by bronchial instability only, but other factors as well. Con-
sidering the fact that these factors cannot be always evalu-
ated from a clinical point of view, it should be noted that
“activity” and volume of deobstructive therapy, first of all,
must be determined by severity of asthma attack. From this
position, prognostication of severity of the attack on the
basis of the results of preliminary conducted comprehen-
sive clinical-laboratory examination is of the main priority.

Table 3 presents three clusters of prognosticated sever-
ity of asthma exacerbation (in points) considering the
results of a comprehensive examination conducted in the
period before the attack.

50+ 45
4011 33,3
3077
20
2017
1017
0A 183528¢
BI1>25% Bl1<25%
GCS+p2-agonists B amyfillint+ f2-agonists O all medicines
Fig.1. Frequency of use of certain combinations of drugs (%)
51 43 4 41
3.8 338 38
4_/
‘é,
317
5] £
1_
0- e
BII>25% BllI<25%

GCS+ B2-agonists B amyfillin+ 32-agonists O all medicines

Fig. 2. Duration of use of certain combinations of drugs (days of inpatient trea tment)

66

Hayxoeuil éicnux Yoiceopoocvkoeo yrisepcumemy, cepis «Meouyunay, eunyck 1 (73), 2026 p.




ISSN 2415-8127

2 BII>25%

GCS+p2-

amyfillin+ p2-

B BlI<25%

Fig. 3. Efficacy (the score of deobstruction) of combinations of bronchospasmolytics
on the second day of treatment

Table 3
Clusters of predicted severity of asthma exacerbation considering the results of a comprehensive examination
. Mild attac.k Moderate attack Severe attack
Signs (1“’11*0’4 points) (12,8+1,7 points) I cluster | (14,4+0,7 points) III cluster
cluster
boys (%) 60,0 83,3 81,8
BA duration (years) 6,8+0,7 7,5+1,7 8,1£1,0
PC20H (mg/ml) 1,7+0,3 0,4120,1 0,29+0,05
DDC (s.u.) 1,8+0,01 2,4+0,02 2.4+0,08
BSI (%) 5,0£1,2 27,7438 11,8+£3,4
BDI (%) 5,1£0,9 1,4+0,5 33,343,5
BII (%) 6,7+1,2 29,2432 41,9432
NO metabolites in EAC 41,0417 474469 46,745.9
(mcmol/ml)
Intracutaneous allergic tests
with allergen of home dust 15,0£1,3 9,24+1,9 21,6+2.4
(mm)

Notes. BA — bronchial asthma, PC20H — provocation concentration of histamine; DDC — dose dependent curve; BSI — bronchial
spasm index; BDI — bronchial dilation index; BII — bronchial instability index;, EAC — expired air condensate

Thedataobtained give the evidence to considerthatrisk of
development of severe bronchial asthma attack in teenagers
with high nonspecific bronchial hypersusceptibility to
histamine and their pronounced instability at the expense of
both bronchial spasm in response to physical exercise and
deobstructive effect against the ground of B-agonists, in case
of high skin sensitivity to allergens of home dust available.
Contrary to this, teenagers with lower bronchial sensitivity
to histamine, their lower instability, less pronounced skin
sensitivity to a complex of allergens of home dust, develop
mild or moderate exacerbation.

On the assumption of this, immediate indication of
a complete volume of deobstructive therapy with high
“activity” of treatment is reasonable in the first case, and
in the second case this characteristic of treatment should be
more sparing.

Conclusion

1) Patients with high bronchial instability received glu-
cocorticosteroids in a comprehensive treatment more often,
for example, in 56,3% cases in the form of systemic phar-
macological agents. Risk indices of glucocorticosteroid use
in patients from I group (BI[>25%) in comparison with II

group (BII<25%) were the following: 1,5 [95%CI:1,1-4,6],
with odds ratio 5,3 [95%CI:2,5-10,9].

2) Evaluation of the effectiveness of desobstructive
therapy of asthma attacks in adolescents with partial con-
trol of the disease and with high lability of the bronchi
suggests that in the first days of treatment therapy should
be more active and voluminous with glucocorticosteroids,
methylxanthines and B2-agonists, especially in those cases
when the child belongs to a cluster of high risk of develop-
ment of a severe attack of a disease on the basis of prelimi-
nary complex examination.

3) At the same time, in the group of patients with low
airway lability index, the combination of P2-agonists
with glucocorticosteroids was more effective, which was
accompanied by a lower probability of developing severe
exacerbation of bronchial asthma.

4) The risk of severe asthma attacks should be expected
in adolescents with high nonspecific hyperresponsiveness
of the bronchi to histamine and marked bronchial labil-
ity both due to bronchospasm in response to exercise and
desobstructive effect of f2-agonists, if they have evident
skin hypersensititvity to house dust allergens.
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Indopmanist mpo kondutikT inTepeciB. Kondmikry iHTepeciB Hemae.

Indopmanisi mpo inancyBaHHA. ABTOPH TapaHTYIOTh, III0 HE OTPUMAIH KOTHUX BHHATOPOI Y OyIab-aKii dopmi,
3MaTHUX BIUIMHYTHU HA Pe3yabTaTH poooTH. JlocmimkeHHs BUKOHAHO 6e3 (piHaHCOBOI MIATPUMKH.

Oco0ucTnii BHeCOK KOKHOI0 aBTOPAa Y BUKOHAHHA PO6OTH:

MIaxoBa O.0. — imes, MeTa, TU3AH JOCTIHKEHHS, 30ip MaTepiary JOCTiHKeHHS, CTAaTHCTHYHA 00po0Ka;

Tapuascbka C.1. — 30ip Marepiany JOCIIKSHHsI, aHaIli3 OTPUMaHUX Pe3yNbTaTiB, HAyKOBE TIIyMadeHHsI Pe3yJIbTaTiB;

TIanuk J1.0. — 36ip MaTepiany T0CIIHKEHHSI, ONPAIFOBAHHS JIITCPATypHHUX HKEPE, 0)OPMIICHHS CTATTi 311 THO BUMOT.
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