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Bronchial asthma (BA) is a widespread pathology, which
affects up to 4 % of adults and 9 —13 % of children popu-
lation in developed countries [1, 2]. At least 10—12 % of pa-
tients with bronchial asthma suffer from severe form of the
disease, which is uncontrollable, despite avoiding exposure
to environmental factors trigger, conducting adequate ther-
apy and optimal treatment adherence [3]. Modern treatment
approaches of bronchial asthma is considered the stepped
therapy due to severity and the control level of the disease [4].
Asthma control is considered to be the final goal of asthma
therapy [5]. The use of inhaled corticosteroids is the «cor-
nerstone» in achieving and maintaining control in patients
with persistent asthma [6], because these drugs reduce the
risk of exacerbations and necessity for hospitalization to in-
tensive care department [7, 8]. Since the base of bronchial
asthma is the inflammation of the bronchi, inflammatory
process is the major target of anti-asthmatic treatment [9],
and inhaled corticosteroids are the most effective control
drugs of airway inflammation in patients [6, 10].

One aspect of inadequate control of severe asthma is pheno-
typic heterogeneity of disease, particular, age debut (asthma
early and late onset), bronchial inflammation (eosinophilic
and noneosinophilic), the speed of bronchial obstruction
(torpid and labile obstruction), response to basic therapy
(steroid-sensitive and resistant bronchial asthma) [11—13].

In addition to phenotypic heterogeneity, heterogeneity
of response to treatment is based on the polymorphism gene
of'second phase biotransformation of xenobiotics. Influenced
by these enzymes xenobiotics (including medications) trans-
fer in soluble non-toxic products that are excreted by en-
zymes of third phase of detoxification. This genetically pro-
grammed system makes a unique adaptive capacity of every
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person, resistance to damaging factors of the environment.
The genes, that control the synthesis of these enzymes,
are characterized by significant population polymorphism,
which is often accompanied by functionally defective alleles
with asthma development or can cause various effectiveness
of response to treatment [14—16].

The aim of the study was to evaluate the effectiveness
of antirecurrent basic treatment of schoolchildren, suffer-
ing from severe persistent asthma with deletion polymor-
phism in the gene of phase Il biotransformation of xeno-
biotics (GSTT1, GSTM]I).

Material and methods

In pulmoallergologic department of Regional Children
Clinical Hospital (Chernivtsi, Ukraine) 70 children with
severe asthma were examined. The average age of patients
was 11,9 + 0,4 years, boys (67,1 %) and residents of rural
areas (62,9 %) were dominated.

Patients were performed genotyping GSTM1 and GSTT]1.
The total genomic DNA isolated from blood due to stan-
dard protocol. Polymorphism of GSTM1 and GSTT1 was
detected by multiplexed PCR and analyzed by electrophore-
sison 2 % agarose gels [17]. Deletion of genes GSTM1 and
GSTT1 was designated as T1del and M1del. Homo- or het-
erozygosity for normal copies of the gene were designated
T1+ and MI1+. Expected length of DNA fragments
(431 np for GSTT1 and 120 np for GSTM1) were calcu-
lated using the software package Computer data processing
DNASTAR using these gene sequences available in the da-
tabase Genbank. Homozygous deletion forms of both copies
of the genes GSTT1 and GSTT1 were identified as the ab-
sence of appropriate fragment in elektroforegram and were




Evaluation of severe asthma control before
and after the antirecurrent treatment
appointment in patients according ACT-test

Table 1

Evaluation of control,
points
Control criteria p
before after
treatment treatment
Limit activity 3,0+0,1 3,8+0,2 < 0,05
Daytime symptoms 2,8+0,2 34+0,3 > 0,05
Night symptoms 3,7+0,2 3,9+0,2 > 0,05
i REEE 0 (32 3,0£02 33:03 | >0,05
agonist
Self-control 3,2+0,1 3,3+£0,2 > 0,05
Total score 15,7 + 0,7 17,6 + 0,9 > 0,05
Table 2

Evaluation of severe asthma control before and after
antirecurrent treatment appointment in patients
with genotype T1 + M1 + according ACT-test

Evaluation of control,
points
Control criteria p
before after
treatment treatment
Limit activity 3,0+0,2 3,8+0,4 > 0,05
Daytime symptoms 29+0,3 3,8+0,2 > 0,05
Night symptoms 34+04 3,0+0,4 > 0,05
The need for f2- 31+0,5 32:06 | >0,05
agonist
Self-control 3,3+0,3 3,0+0,3 > 0,05
Total score 15,6 £1,3 16,8 £ 1,5 > 0,05
Table 3
Evaluation of severe asthma control before
and after antirecurrent treatment appointment
in patients with deletions in the genes
GSTM1 and GSTT1 according ACT-test
Evaluation of control,
points
Control criteria o]
before after
treatment treatment

Limit activity 31+0,3 4,2+0,3 < 0,05
Daytime symptoms 3,2+0,4 3,7+0,4 > 0,05
Night symptoms 4,0+0,3 43+0,2 > 0,05
WO 3004 37:03 | >005
agonist
Self-control 3,2+0,1 3,8+0,2 > 0,05
Total score 16,5+ 1,0 19,7 £ 1,1 < 0,05

designated as Mldel and Tldel. Accordingly, the pres-
ence of these fragments on elektroforegrams were indicated
of homo- or heterozygosity of the normal copy of the gene.
This genotype was designated as M1 and T1 + + [18].

Depending on availability (37 children, the 2nd group)
or absence (33 students, Ist group) deletions in the
GSTMI1 and GSTT]1 genes two clinical groups of patients
were formed. According to main clinical characteristics,
these clinical groups were comparable.

Determination control the disease were performed us-
ing ACT-test (Asthma Control Test, Quality Metric
Incorporated, 2002) [19, 20], according to which, each
question was evaluated from 0 to 5 points. As improvement
in asthma control was elevated, the total number of points
were increased, and the index of satisfactory control was
considered score 16 or more. The volume and regime of ba-
sic treatment of bronchial asthma was specified by the cur-
rent international and national protocols [21, 22] the effec-
tiveness of the treatment was evaluated prospective baseline
by 3 months in terms of absolute risk reduction, relative risk
reduction, taking into account the minimum number of pa-
tients who need to treat for one positive results [23, 24].

Results

Despite regulated by international and national directive
documents, arrangements of medical care for children with
severe persistent asthma [21, 22] is the quite often problem
of achieving and retaining control over its manifestations,
which is the main aim of treatment. The reason was caused
by low adherence to a long course of therapy, inadequate
evaluation of severity and treatment level system in case
of «exacerbation-remission» and imperfections of individ-
ualized approach based on phenotypic heterogeneity of the
disease. A result of research noted that exercise tolerance
in patients with severe asthma significantly improved after
basic controlled treatment. Frequency daytime and night
time symptoms, necessity of short-B2-agonists application
in patients with severe asthma significantly reduced after
basic controlled treatment (Table 1).

It was established that exposure antirecurrent basic asthma
treatment helped to achieve complete control in 43,8 % of pa-
tients, partial control in 37 % of patients with severe asthma.

Literary sources actively showed dependence of intensity and
duration of relief therapy of attack to the availability of dele-
tions in the genes of enzymes of 11 phase xenobiotics biotrans-
formation (GSTMI1 and GSTT1) in children with asthma.
In particular, exacerbation of asthma in children with absence
of GSTM1 and GSTT1 deletion polymorphism requires more
active treatment, including the appointment of systemic glu-
cocorticosteroid medications, due to rapid pharmacokinetics
of drugs in intact functional activity of genes encoding certain
enzymes of biotransformation of xenobiotics [25]. But these
contention is contradictory and currently not well understood
regarding basic treatment of asthma [26]. Extrapolating these
assumptions on the effectiveness of standard treatment about
possible variability in the therapeutic effect, we evaluated the
effectiveness of anti-inflammatory therapy in patients with se-
vere asthma, depending on the presence (or absence) in pa-
tients deletions in the genes GSTM1 and GSTT1 (Table 2).
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In patients with severe asthma and complete genes
GSTM1 and GSTTI the therapy has proved effective
by mainly increasing exercise tolerance with a decrease
of daily activity limit and decrease daytime symptoms, while
total positive dynamics of control has not acquired proba-
ble values. In assessing the effectiveness of treatment in 2nd
group is observed probable dynamics as improving control
by mostly regression of daily activity limit, improving of self
control evaluation, decrease daytime and nighttime symp-
toms and necessity of using short-active 32agonists (Table 3).

The proportion of children with severe asthma with
genotype TI+MI1+ and satisfactory control treatment
was 25,0 %, after the therapy was 42,8 % (R¢ > 0,05).
In patients with severe asthma and deletions in these
genes, indices were respectively 53,7 % (R¢ < 0,05) and
83,3 % (R < 0,05). Absolute risk reduction of uncontrolled
severe asthma in patients without deletion polymorphisms
in genes GSTM1 and GSTT1 was 17,8 %, relative risk re-
duction was 23,7 %, number needed to treat was 5,6 pa-
tients. However, the absolute risk reduction of uncontrolled
severe asthma in patients with gene deletion polymorphism
was 29,6 %, relative risk reduction was 63,9 %, number
needed to treat was 3,3 patients. The identified patterns
could be explained by some facts. In particular, the func-
tion of defective genes with deletion polymorphism could
take other loci, or slow drugs biotransformation led to their
prolonged activity in the body in II clinical group children.

Conclusions

1. Improving of asthma controllability was detected
in both clinical groups after the basic treatment.

2. Control indices of the disease were proved to be sig-
nificantly higher in children with severe asthma and dele-
tion polymorphisms of genes biotransformation of xeno-
biotics GSTM1 and GSTTI than in schoolchildren with
complete copies of these genes.

Prospects for future research are the dynamics evaluation
of laboratory and spirometric indices on the background
of the basic treatment depending on the presence or ab-
sence of gene deletions of Il phase xenobiotics biotrans-
formation (GSTM1 and GSTT1).
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OLIEHKA 3®®EKTUBHOCTU BEA3VICHOWN TEPAMNUN
TS)KENOWN BPOHXUANBHON ACTMbI Y AETEN

NMPU AENELMOHHOM NOMMMOP®U3ME FrEHOB BTOPOW
®A3bl BUIOTPAHC®OPMALIMN KCEHOBEVNOTUKOB
(GSTT1 U GSTM1)

JI. A. Heanosa, H. H. Tapac

Pesiome
Konmponw 6ponxuanshoii acmmvl (BA) cuumaemes koHeuHoil yenvto me-
panuu. OOHUM U3 acnekmoe HedoCMamoyHoeo KoHmpoas maxcenoli bA s6-
AsIlemest ee gheHomunuueckas HeoOHopoonocms. Kpome gernomunuueckoi ee-
MepoeeHHOCMU 8 OCHO8e HeOOHOPOOHOCU OMBEema HA JeHeHUe HAX00Umcsl
NOAUMOPPUIM 2eHO8 8MOPOUl (Pazbl GUOMPAHCHOpMayUU KCeHOOUOMUKO8.
Ykazannvie eenvi umerom 3HaUUMENbHbIL NONYAAUUOHHBII NOAUMOPPUIM,
KOMmOpblii HepeoKo conposodcoaemcs NoaeAeHueM QYHKUYUOHANHO HENOAHO-
UEHHbIX anneneil, Haauuue KOomopbix Modcem KaK cnocoocmeosams pa3eu-
muto BA, mak u evi3v16amo pasHyro 3pGeKmugHocmy omeema Ha AeveHue.
Lenb uccnenoBanus: oyernums dghghekmusHocms 6QA3UCHOU NPOMUBO-
peuudusHoll mepanuu y demell WKOAbHO20 803pACMA, OOAbHBIX MANCEAOL
nepcucmupyroueit. bA, npu deaeyuornnom noaumoppusme 2eHoe 8mopoil
gasvr 6uompancgopmayuu kcenoobuomurkos (GSTT1 u GSTM1).
Marepuaibl 1 METO/IbI MCCIEI0BaHNSL. Ha Oa3ze nynvmoanepeonouteckoeo
omoenenus Obaacmmuoil 0emcKkoll KAuHu4eckol oonvhuybl (2. Yeprosuywi,
Yipauna) obcaedosano 70 demeil, 6onvrvix msvceaot BA. Iayuenmam
nposedero eenomunuposarue GSTM 1 u GSTTI. B 3asucumocmu om Hanu-
yus (37 demeii, 2-s epynna) uau omcymemeus (33 wikonvruxa, 1-s epynna)
deneyuii 6 cenax GSTT1 u GSTM 1 cghopmuposanvl 2 Knunuveckue epynnei.
Onpedenerue KOHMpoAs 3a X000M 3a004e8aHUs NPOBOOUAU C UCNOAb308A-
Huem ACT-mecma npocnexmueHbim Memooom yepes 3 mecaya.
Pe3yibTatel uccnenoBanus. Yemanosaeno, umo noo @ausiHuem npomu-
60peyUOUBHO20 AeUeHUs noaHo20 Konmpoas BA docmuenu 43,8 % nauuen-
moe, wacmuurnozo — 37 % cmpadarowux maxcenoi bA. Y 60avhbix msice-
s0i bA u ¢ noanouennvimu eenamu GSTM1 u GSTTI b6azucnas mepanus
0Ka3anacv IhPeKxmusHoll 6 OCHOBHOM 3a CHem NOBbIUIEHUS MOAEPAHMHO-
Cmu K Gu3u4eckoll HagpysKe ¢ YMeHbUEeHUEM 0epaHUu1eHlUs N08CeOHeGHOU
AKMUBHOCIU U YpediceHUeM OHeGHbIX cUMnmomos. B mo ce epems cym-
MapHas NoA0JHCUMeNbHAsl OUHAMUKA KOHMPOAsl He NOAYHUAA O0COBEPHbIX
sHauenuil. [lpu oyerke sghgpexmusHocmu neueHus nayueHmos 2-i epynnol
Habadaemces 00cmogepHas OUHAMUKA YAYHUIEHUS KOHMPOAS 8 OCHOBHOM
3a cuem peepecca 02paHu4eHus NOGCEOHEBHOU AKMUBHOCMU, A MAKice
VAYHUWEHUS CAMOOUCHKU KOHMPOAS, YPelceHUs: OHeBHbIX U HOYHBIX CUM-
NMOMO8 U He0OX0OUMOCMU UCHOAb30BAHUS NPENapamos Obicmpooeiicmey-
rouux cenekmuenvix aopenomumemurog. CHudiCeHUe abcoatomnoeo pucka
HEeKOHMpOoAupyemozo meuerus msyiceroil bA y 6onvHbix 6e3 deneyionHoeo
noaumoppusma eenoe GSTM1 u GSTT1 cocmasuno 17,8 %, chuxcenue
omuocumenvroeo pucka — 23,7 % npu uucae 601bHbIX, KOMOPIX HEOOX0-
O0uMO npoaeuums 0 NOAYHEHUs: 00HO20 NONOICUMENbHO0 Pe3yabmama,
5,6. B mo oice epems, crudiceHue abcoaOmHo20 pucka HeKOHmMpoaupye-
Moo meuenus maxcenol BA 'y wikonvHuKog ¢ 0eaeyuoHHbIM HoAUMOphu3-
MOM YKa3anHbvix eeHoe cocmaguno 29,6 %, chudicerue OmHOCUMeNbHO20 pu-
cka — 63,9 % npu MUHUMANBHOM KOAUHECMEe OONbHBIX, KOMOPbIX cAedyem
npoaeuums 045 NOAYHEHUs 00HO20 HOA0JICUMENbHO20 pe3yabmama, 3,3.
Boompbl. [locie nposedennoii 6asuchoil mepanuu 8 00eux KAUHUMECKUx
epynnax evisigneHo yayuuernue konmpoaupyemocmu mevenus bA. Ha gome
0a3UCHO20 NPOMUBOPEUUOUBHORO ACHEeHUs] NOKA3ameau KOHMPOAs 3a001e6a-
Hus y demeii ¢ maxceaoli bA u deseyuonHbim noaumopghuzmom 2enos ouo-
mpancgopmavuu kcenobuomuxos GSTM 1 u GSTT1 okazanruce docmosepro
eviule, Yem y WKOAbHUKOB ¢ NOAHOUEHHbIMU KONUAMU YKA3AHHbIX 2€HOB.
KmoueBble ciioBa: Oponxuanvhas acmma, demu, neuerue, 0eneyuoH-
Hotil noaumoppuszm eenoe GSTT1 u GSTMI.
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EFFICIENCY ESTIMATION OF BASIC THERAPY OF SEVERE
ASTHMA IN CHILDREN WITH DELETION POLYMORPHISM
GENE OF SECOND PHASE BIOTRANSFORMATION

OF XENOBIOTICS (GSTT1, GSTM1)

L. A. Ivanova, M. N. Garas

Summary

Asthma control is considered to be the final goal of asthma therapy. One
aspect of inadequate control of severe asthma is phenotypic heterogeneity
of disease. In addition to phenotypic heterogeneity, heterogeneity of re-
sponse to treatment is based on the polymorphism gene of second phase
biotransformation of xenobiotics. These genes are characterized by sig-
nificant population polymorphism, which is often accompanied by func-
tionally defective alleles with asthma development or can cause various
effectiveness of response to treatment.

The aim of the study was to evaluate the effectiveness of antirecur-
rent basic treatment of schoolchildren, suffering from severe persistent
asthma with deletion polymorphism in the gene of phase Il biotransfor-
mation of xenobiotics (GSTT1, GSTM1).

Material and methods. /n pulmoallergologic department of Regional
Children Clinical Hospital (Chernivtsi, Ukraine) 70 children with severe
asthma were examined. Patients were performed genotyping GSTM 1 and
GSTTI. Depending on availability (37 children, the 2nd group) or ab-
sence (33 students, Ist group) deletions in the GSTM 1 and GSTT1 genes
two clinical groups of patients were formed. Determining asthma control
was performed using ACT-test with prospective method after 3 months.

Results. [/t was established that exposure antirecurrent basic asthma
treatment helped to achieve complete control in 43,8 % of patients, par-
tial control in 37 % of patients with severe asthma. In patients with se-
vere asthma and complete genes GSTM1 and GSTTI the therapy has
proved effective by mainly increasing exercise tolerance with a decrease
of daily activity limit and decrease daytime symptoms, while total positive
dynamics of control has not acquired probable values. In assessing the
effectiveness of treatment in 2nd group is observed significant dynamics
as improving control by mostly regression of daily activity limit, improv-
ing of self control evaluation, decrease daytime and nighttime symptoms
and necessity of using short-active 3,-agonists. Absolute risk reduction
of uncontrolled severe asthma in patients without deletion polymorphisms
in genes GSTM1 and GSTTI was 17,8 %, relative risk reduction was
23,7 %, number needed to treat was 5,6 patients. However, the absolute
risk reduction of uncontrolled severe asthma in patients with gene dele-
tion polymorphism was 29,6 %, %, relative risk reduction was 63,9 %,
number needed to treat was 3,3 patients.

Conclusions. After the basic treatment improving of asthma controlla-
bility was detected in both clinical groups. Control indices of the disease
in children with severe asthma and deletion polymorphisms of genes bio-
transformation of xenobiotics GSTM 1 and GSTT1 were proved to be sig-
nificantly higher than in schoolchildren with complete copies of these
genes.

Key words: bronchial asthma, children, treatment, deletion polymor-
phisms in genes GSTM1 and GSTTI.
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