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XAPAKTEP BOCTATEHHS TBIXATETLHBIX ITVTEIT IIPH ®EHOTHIIE TSIKEIOM
BPOHXIAIBHOIT ACTMBI V JIETEI IKOJBHOI'O BO3PACTA
bykoBuHCKHIT TocyIapcTReHHBLT MeTHIHHCKIT vAnsepenTet, 1. HepHornsl,
Vipainna
Kadeapa meanatpuis it JeTCRIX HHEKIIOHHEIX Goaesneil

Pestoste. Ha Baze obiracmwoin demckoit xitmuseckoll donsHuiju 2. HeproGifsr ¥ 43
WIKOTBHIRG,  CIDAOGIONIY  Nepeucmupyionesi  OPOHXUANLHON  aciuol,  usysant  xapariiep
AOCHATCHIS OLIXAINMETEHLIY NVIER ¢ HeTsio IHOUGHOVATUIa 6uitopa HPOTHEOEOCTIAANINETHOT
Gezucwoii mepanty, Iepevio (1) xmsueckyo epyrmy . cocmagua 24 pedenxa ¢ QeHomunon
macetoit acmatst, go emopvio (I} apvimy eowan 19 demeli co CPEOHEMANCETHIN THEHEHUEM.
[limnoaosiHectull Quaties HHOVIHPOGUHHHON MOKPONIL! TIPOGOONUICA A temooor Pavord 1.D.

Eonswoial maxcetof GpoHxuaisHoll  acmuoil npucyiya SUREPIOINHOGNOILHAR  PEaKifiA
anivametsHey vmeit. Tax, IHEMUINETsHAR 303UHOGUINA GPORYIAILHO20 CEXPemma (303UHOPUA0E
=12% g moxpome) onpederanacy v 29,2% nauenntos ¢ maxcenon acmaoit 1 mosxo & 10,5%
cmwaes (Po<0,05) eo II epwme. Ilpu 3nioM, omHOCHMETsHLI  VMepertil M@ oiimos
Auxamenssuy mymed (noigoyumos =11% ¢ Moxpome) 3apecuchpupocan v 31,6% nayuenmos 11
2pvint 1 v 25,0% wwmoAuHUKOS € INAMCEION acioli (Pp=0,05), Konunecmeo yuniHopuieckix
SmImeInoyes ¢ GponxiaisHon cexpeme =30% ommeneno ¥ 20 3% Goasusry I uy 26,3% oemeit
II epvmn cpasweris  (Pe=0,03). Iia  MiKOTbHIKOG € MARCENON  acmMoll  XApaKmepen
am;epauzrmoqbu“mH{H:1mpeﬁyo-.?mnpommmpﬁwﬁ SAPUAHIN  GOCHATERIA  OWXAMEILHBIY nvmei,
accoqupyViongil ¢ iy GoTee IHAYMMNETOHUL PRAUOOCTUHI0M, uMO, 6 eI, YRAZBIGAE HA
HENBYOOUMOCHIL  HOFHOUEHNA  GOICORUY 003  NHOGTAIfIOHHDIY STOROKOPITHEOCIIEpONO0E 6
ROMBUHALHN € CQHIMMI0TUHOPUILHLIMIS ((HIITEHROMPUEHDL, anoxamopur wanrozodyanHa E)
HPOMUGOGOCHETTNIENLHBIMN NPENapantaiL.

Knarovegure croca: GpoHxiaivHas aomya, oentt, @eronmuLl, YHINOA02UYECKAR KapniiHd
MOKDOHG.
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Absiract. On the base of the pulmonology department of the Chernovisy Regional Children
Ciinical Hospital, the type of airway inflanmation hah been studied in 43 school age children with
persistent bronchial asthma with the aim to individuaiize basic anti-inflammatory therapy
approach. The first (1) clinical group has been formed from 24 children with severe asthma
phenotype. The second (1I) clinical group included the remaining 19 patients with moderate
bronchial asthma. A cvtological analysis of induced sputum has been performed by the method af
Pavord 1.D.

It has been observed that the Invpereosinophilic response of airways has heen more conmon
for patients with severe asthma. Thus, a significant eosinoplhilia of bronchial secretions (number of
eosinophilic gramilocvies =12% in induced sputum) was deterniined onlv in 10,5% of cases in the
Il-nd group, however, was recorded in every third patient (29,2%) with severe astlnna phenatype
(Po<0.05), At the same time, a relatively moderate lrmphocytosis of airwavs (lvmphocyte counts in
spution =11%) has been observed in 31.6% of patienis of the I-st elinical group and in 25,0% of
schaol-aged children with severe asthma (Pp=>0,05). The number of evlindrical epithelial cells in
bromchial secretion =30% was recorded in every third (28,3%) patients with severe asthiia, aned
only in a quarter (26,3%) of patients of the H-nd comparison group (P> 0,03). The severe astha
phenonvpe in school-age children characterized by mixed (hypereosinophilic response with
moderate lvmphocytic reaction) hipe of airways inflammation, associated with expressive damage
of bronchial epithelial laver. Such changes require a combination of high-dose inhaled
corticosteroids with anti-inflanumatory drugs, action which is aimed at the additional suppression
of the eosinophil-mediated fnflammatory  response (IeE blockers, leukotriene modifiers,
eliromaones).

Keywords: severe asthma, children, phenotypes, induced sputum.

Introduction. An inadequate control of bronchial asthma (BA) 1s often associated with a
severe. resistant to standard basic therapy, phenotype of disease [1,5.6].

Risk factors of severe asthma include some triggers action (smoking, exposure of allergens
or pollutants. viral infection, stress). as well as a lack of compliance or the presence of concomitant
diseases [2.4]. While, it is believed that the severe asthma phenotype caused by genetic determinisin
of the individual insensitivity to corticosteroids phenomenon [12].

At the same time. heterogeneity of the airways inflammation (eosinophilic, noneosimophilic,
paucigranulicytic) is one of the aspects of madequate asthma control [4.9].

Published data regarding the association of quantitative and qualitative characteristics of
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induced sputum with the sevenity of the disease are still conflictmg. Thus, according to some
anthors, the mimber of eosinophils in indoced sputum has no comelation with the asthma severity
and spirometric indices [3], but there was published the opposite position [7]. Researches of M.
Zedan mdicated an association of severe, resistant to the treatment of brittle-asthma phenotype with
atopic form of the disease and eosinophilic pattemn of bronchial inflammation [3].

Meanwhile, scientific sources accummlated data about the role of nentrophil leukocytes
the processes of bronchial remodeling [8] and associations of neutrophilic airways mflammation
with decreased elasticity of the alveoli and goblet cells hyperplasia [11]. At the same time,
mcreased count of neutrophils in the airways was registered in late phase of allergic reactions, [5] in
patients with "fatal” and "noctwmal asthma" [10], as well as in steroid resistant asthma patients [8,
11].

It should be noted that most studies of arways’ mflammatory subtypes were conducted
among adults, but data about particularities of the chronic airway inflammation i children with
severe asthma are limuted [4, 8, 10, 11].

The aim. To smdy the particularities of the cytological profile of induced sputum
school-age children with severe bronchial asthma.

Material and Methods. In pulmonology department of the Chemovtsy Regional Cluldren
Clinical Hospital 43 school age children with persistent BA have been examined. A cytological
analysis of induced sputum obtained by inhalation of senal dilutions of hypertonic solutions (3%,
5%, 7%) of sodium chloride has been performed to all children by the method of Pavord 1D. in
modification of Pizzichini M.M. (1996). Viability of cells in sediment of induced sputum was
detected by trypan blue exclusion method. A quota of epithelial cells was calculated from the total
number of cells, the percentage of inflammatory cells (granulocytes. lymphocytes. alveolar
macrophages) in induced sputum was c]_:::rected by analysis of 200 cells, despite of epithelial cells
[13].

The first (I) clinical group has been formed from 24 children with severe asthma phenotype.
The second (IT) clinical group included the remaining 19 patients with moderate BA.

The main clinical characteristics of the comparison groups were comparable. Thus, average
age of patients of the 1¥ group was 12.2 years, and among them there were 66,7% of males and
66.7% of rural residents. The number of boys in the 2nd group was 68.4% (Pt >0,05), and mean
age of patients was equal to 11.1 years (Pt=0.05), and at the same time the rate of tural residents
was 63.2%. (Pt =0.03).

These survey results were analyzed by the methods of biostatisties and clinical

epidemiology. using the software package "STATISTICA 7.0" StatSoft Inc. and Excel XP for
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Windows on a PC. by parametric (Pt. Students” criteria) and nonparametric (Pu, Mann-Whitney U
test: P, Fisher's angular transformation) methods of calenlation.

Results and discussion. The percentage of viable cells as a marker of the accuracy of
obtaining sputum and its validity for further analysis did not differ sigmficantly in clinical groups of
comparison and corresponded to published data [13].

An analysis of induced sputum in children with severe asthma phenotype in comparison

with patients with moderate disease course has been presented in Table 1.

Table 1
Induced sputum cell counts in asthma subjects, M=m {minimal — maximum data)

Indices of sputim analvsis. %o [ mroup (1=24) I group (1=19) B

Viability of cells 73,5+3.2 (37-96) 71.3=3.4 (37-95) Pt =0.05
Eosinophils 73214 (0-22) 4.1=1.8(0-34) Pu=0,01
Neutroplils 51.0=3,9 (12-82) 56.0=6.7 (5-96) Pr=0.05
Macrophages 33,0=4.9 (2-80) 28.2+6.4 (1-93) Pt =0.05
Lyniphocytes 10,9229 (1-51) 11.2=5.7 (D-68) Pt =005
Epithelial cells 41,7433 (20-80) 43 8=4.3 (20-89) Pt >0.05

Comments. Pt - Students” criteria, Pu - Mann-Whitney U test

Based on the fact that in healthy children sputum a relative content of eosinoplils does not
exceed 2%, the percentage of neutrophils and lymphocytes an average is 464% and 3.1%
respectively, but average share of pulmonary mononuclear cells is 50.3% [1]. in cluldren of both
clinical groups has been defined a relative decrease of the cell pool of such natural pulmonary
defense as alveolar macrophages with sinmltaneous increase of inflammatory cells (lymphocytes
and grauulocytes).

Despite numerous literature reports on the association of severe asthma phenotype m adult
patients with neutrophilic type of airway mflammation [6. 7. 10]. significant relative neutroplulia of
bronchial secretions has been determined more often in children with moderate bronchial asthma.
Thus. significant amount (>80%) of neutrophilic leucocytes in induced sputum has been registered
in every forth (26,3%) patients with moderate asthma, but only in 8.3% cases m the I-st group of
observation (Pp<0,05).

The lugher than normal (=3%) count of eosinophils in induced sputum has been observed
the majority (70,8%) of patients with severe asthma. but only in a quarter (26.3%) of patients in the
II comparison group (Pp<0.01). However. the almost complete absence (0-1%) of eosinophilic
eranuloevtes in induced spumim was recorded m the majonity of patients with moderate asthma
(58.0%) and only in two patients (8.3%)of a comparison group (Pp=0,01).

In patients with severe asthma expressive hypereosmophulic response of airways has been

observed, Thus. a significant eosinophilia of bronchial secretions (number of eosmophilic
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granulocytes =12% m induced sputum) was determined only m 10,5% of cases in the I-nd group,
however. was recorded in every third patient (29.2%) with severe asthma phenotype (Pg<0,05).

There has been registered an expressive lymphoceytic inflammatory reaction of airways
among patients of both comparison groups. Thus, the relative content of Ivmphocytes in induced
sputum was three times higher than the normal local rate (3.1£0.6%) as in children with severe
asthma phenotvpe (10,9 = 2.9%; Pt <0,05) and m patents with moderate bronchial asthma
(11.2£3.7%; Pt <0.05). At the same time. a relatively moderate lymphocytosis of airways
(lymphoceyte counts in sputum =11%) has been observed in 31.6% of patients of the I-st clinical
group and in 25.0% of school-aged children with severe asthma (Pp=0.05).

Severe asthma phenotype has been associated with significant damage to bronchial
epithelium that has been expressed by increased number of desquamated epithelial cell in cellular
sediment of the induced sputnm. Thus, the munber of cylindrical epithelial cells in bronchial
secretion =50% was recorded i every third (29,3%) patients with severe asthma, and only in a
quarter (26,3%) of patients of the II-nd comparison group (Pe= 0.03).

It has been observed that severe asthima phenotype in school-age children characterized by
mixed (hypereosmophilic response with moderate Iymphoeytic reaction) type of chrome airways
inflammation, associated with expressive damage of bronchial epithelial layer. These results not
only confinm the presence of damage to bronchial epithelial laver as a result of chronic
nflammation i asthma, but also suggested the possibility of expressive bronchial remodeling in
patients with severe asthma with the formation of their ngidity and reduced hipermesponsiveness
[11]. Such changes. i our opmion, require a combmation of high-dose inhaled corticosteroids with
anti-inflammatory dmigs, action which is anmed at the additional suppression of the eosinophil-
mediated mflammatory response (IgE blockers. leukotniene modifiers, chromones).

Moderate bronchial asthma in school-age children characterized by expressive nentrophilic-
lymphocytic mflammatory reaction of airways. associated 1 a quarter of patients with high
neutrophil count but insignificant eosmophilia. Such data, given into acconunt the ability of mhaled
corticosteroids (ICS) not only mhibit the activity of lymphoceytes and accelerate apoptosis of
eosmophils. but also extend the lifespan of neutrophils [7. 8], sugzest the necessity to use low or
medium doses of ICS combined with so-called “antineutrophil* dmgs (sustained release
methvlxanthines, long-acting beta-2-agomsts, macrolides. ete.) for partly controlled or uncontrolled
moderate astluna.

Conclusion. The severe asthma phenotype m school-age children characterized by muixed
(hvpereosmophilic response with moderate lvmphoceytic reaction) type of airways mflammation,

associated with expressive damage of bronclial epithelial layer, which require a combination of
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high-dose inhaled corticosteroids with anti-eosinophilic drugs (IgE blockers. leukotriene modifiers.

cliromones).
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