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Characteristics of domestic predictors of persistent bronchial asthma
in adolescents and allergic rhinitis in children with a distal occlusion

T. Ye. Shumna, S. M. Nedelska, O. S. Fedosieieva, T. P. Zinchenko

Zaporizhzhia State Medical University, Ukraine

Purpose. Determination of domestic predictors of bronchial asthma in adolescents and allergic rhinitis in children with distal ~ Key words:

occlusion who have a persistent clinical course of the disease. allergic rhinitis,
Materials and methods. A clinical, anamnestic and allergic examination of 87 adolescents aged 13 to 17 years has been conducted. azthlma, "

Of them, 34 adolescents with persistent bronchial asthma were considered as the first monitoring group (1); the group Il included 28 ah'tl) descen S,
children with persistent allergic rhinitis and distal occlusion, thereby they additionally received orthodontic treatment for faciomaxillary rcnélorcecrlltyjsion

pathology. The control group (lIl) consisted of 25 healthy children. The ratio of boys to girls in the observation and control groups
was the same (P > 0.05). Questionnaire method was used for the anamnestic data on living, social and hygienic conditions study:
current household pet-keeping practice, frequency and specifications of certain cleaning agents and cosmetic products use in ~ Zaporozhye

children. Also the clinical course of diseases and the subsequent dispensary observation in the remission period of children with ’2“:;;?32'(;"(:;“:'7 o486
persistent bronchial asthma and allergic rhinitis have been analyzed; an allergic study has been conducted in the absence of ! ’
contraindications for in vivo testing with allergens by the use of skin prick tests with household and epidermal allergens produced ~ DOI:

by the Limited Liability Company “Immunologist” (Vinnytsia). When comparing statistical aggregates the non-parametric statistical ~ 10-14739/2310-1210.
method 2 x 2 Table, the Chi-square test (df = 1) were used and the odds ratio (OR) was calculated using the four-fold table with 2018.4.135628
diagnostic interval (DI) calculation using the Woolf method. By the nonparametric gamma correlation method, recommended for ~ E-mail:

use when there are many matching values in the data, the relationship between hypersensitivity indicators to allergens has been ~ tshumnaya72@
analyzed. A P-value of less than 0.05 was considered statistically significant. gmail.com

Results. Persistent course of chronic moderate allergic respiratory syndrome trended significantly higher in children with allergic
rhinitis and distal occlusion (75.00%) than in adolescents with bronchial asthma (32.35 %). Household predictors of allergic
diseases development in surveyed children were living in homes which were not renovated for over 10 years and keeping animals
(for adolescents with asthma OR = 3.56, DI [1.08, 11.68] and OR = 6.27, DI [1.26; 31.29]; for children with allergic rhinitis and
distal occlusion OR = 4.62, DI[1.35; 15.78] and OR =6.39, DI [1.24; 32.89]. Hypersensitivity to domestic dust allergens (35.29 %),
Dermatophagoides pteronyssinus (29.41 %) house dust mites, epidermis of cats (23.53 %) has been diagnosed in adolescents
with bronchial asthma and to house dusts Dermatophagoides pteronyssinus (50.00 %) and Dermatophagoides farinae (42.86 %),
house dust mites (42.86 %), cat (42.86 %) and rabbit (17.86 %) epidermis has been revealed in children with allergic rhinitis and
distal occlusion. Cosmetics, shampoos, bathing soaps containing formaldehyde, parabens, triclosan, sodium lauryl sulfate and
surface-active agents for dishwashing were significantly more often used in the families of children with allergic diseases than in
healthy families.

Conclusions. Prevention of bronchial asthma in adolescents and allergic rhinitis and distal occlusion in children included
the elimination treatment, prescription of allergen-specific immunotherapy according to positive results of allergy testing, living
conditions improvement with timely repairs in their homes, use of hypoallergenic cosmetics, shampoos, soaps, gels, detergents
for dishwashing without surface-active agents or careful rinsing under running water.

Xapakrepuctuka no6yToBMX NPEAUKTOPIiB NepcucTylouoro nepebiry 6poHxianbHoI acTvMK Kntouosi crosa:

Yy AiTeH-NIANITKIB Ta arepriuHOro pUHiTy y Aiten i3 AMCTaAbHUM NPUKYCOM anepriuHmii puHiT,
6poHxiaAbHa acTMa,

T. €. WymHa, C. M. Heaenbcbka, O. C. depoceesa, T. I1. 3iHueHKo MepCCTYoUHiA

nepeo6ir, NiAAITKH,
MeTa po6oTy — BU3Ha4eHHs NOGYTOBIUX MPEAVKTOPIB PO3BUTKY BPOHXIANLHOT acTMM B AITEI-MIANITKIB Ta anepriyHoro PUHITY B airy, AucTanbHMi
OiTel i3 guCTanbHUM NPUKYCOM, LU0 Manu NEPCUCTYHOUMIA KiHIYHWIA nepebir 3axXBOptoBaHHSI. MpHKYC.

Marepianu Ta metoau. 3giNCHUNM KNiHiKo-aHaMHECTUYHE Ta aneprornoriyHe gocnimkeHHs 87 aitei nignitkosoro Biky (Big 13 £o

17 poki). ¥ | rpyny cnocTepexeHHs BB 34 nigniTkv i3 nepcucTytounm nepebirom 6poHxiansHoi actmu, |l rpyny — 28 piteitia  3anopisbkuii
NEPCUCTYHOUNM anepriYHM PUHITOM | AUCTaNbHUM NPUKYCOM, SiKi [JOAATKOBO NiKyBanu CynyTHIO 3y6oLLeneno-nuLboBY NaTonorilo  MeAuuHui

B Nnikapsi-optogoHTa. KoHTponbHa rpyna crioctepeskenHs (11l) — 25 30oposux Aiteit. CniBBIiAHOLIEHHS XIONYMKIB | AiBYATOK Y rpynax ’T"yzl’ga’f“; ;21%;8-_'
CroCTepexXeHHs Ta KOHTponto Byno oaHakosuM (p > 0,05). 3a aHKeTyBaHHSIM BUBYMIW @aHAMHECTWYHI AaHi LLoA0 NoByTOBMX YMOB c 47’9_'48(6 )
NPOXMBAHHSA, COLianbHO-TIMEHIYHNIA CTaH XMTNA: HAasBHICTb AOMALUHIX TBApWH, YacTOTY Ta 0COBMMBOCTI BUKOPUCTAHHS NEBHUX

XIMIYHUX MUIAHUX | KOCMETUYHMX 3acobiB Yy AiTen. MpoaHanisysanu kniiyHwiA nepebir 3axBoproBaHb. ig Yac gucnaHcepHoro

CrocTepexeHHs B nepiofi peMicii 4itam i3 nepcucTytoumm nepebirom GpoHxianbHOi acTMK Ta aneprivHoro puHITy 3a BifCYTHOCTI

NpOTUNOKa3aHb A0 TECTYBaHHS in Vivo 3 anepreHamyn BUKOHaNM aneprororiyHe JOCMIMKEHHS LWSXOM NOCTAHOBKW LLKIPHWX

MPUK-TECTIB i3 NOOYTOBMMM 11 enigepmarnbHUMm anepreHami BupobHuutea TOB «IMyHonor» (M. BiHHuLS). MopiBHIOK04M CTATUCTWYHI

CyKYMHOCTI, BUKOPUCTOBYBANW HEMapaMeTpUYHIA CTaTUCTUYHUIA MeTog «2x2 Tabley, the Chi-square (df = 1) Ta po3paxoByBanu

BiJHOLLIEHHS LWaHciB (BLLI) 3 BUKOpUCTaHHAM YOTUPLOXMiNbHOI TabnuLi 3 po3paxyHkom gosipyoro iHTepaany ([l) 3a metogom Woolf.

3 BUKOPUCTaHHSIM HenapameTpuyHoro MeTody gamma correlation (pekoMeHoyeTbCs BAKOPUCTOBYBATH, KONM B AiaHux € 6arato

3HaueHb, KOTPi 36iratoTbCsl) BUKOHANM aHani3 38’13Ky M MokasHukamu rinepyyTnvBOCTi o anepreHis. PosbixHocTi p < 0,05 npu

MOPIBHSAHHI NOKA3HWKIB Yy rpynax CoCTEPEXeHHs Ta KOHTPOIbHIN BBaXanu CTaTUCTUYHO BIPOTiAHUMM.

Pesyniratu. MepcucTyounit nepedir XpoHIYHOTO anepriyHoro pecnipatopHoro CUHAPOMY CEepeaHbOro CTYMEHs TKKOCTI BiporigHO
yacTilLe peecTpyBanu B AiTel 3 aneprivHuM pUHITOM i AucTansHuM npukycom (75,00 %), Hix y NianiTkie i3 GpoHxiansHO acTMor
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(32,35 %). MobyToBMMM NPEAMKTOPaMM PO3BUTKY anepridHiX 3aXBoptoBaHb B 0GCTEXEHNX AiTel Bynu NpOXMBaHHS B NOMELLKAHHSX,
B ikuX BinbLue Hix 10 pokiB He Byno PeMOHTY, Ta YTpUMaHHS! B TOMELLIKaHHAX JOMALLHIX TBapWH (4715 NigniTkis i3 6poHxiansHow0
actmoto BLU = 3,56, [l [1,08; 11,68] Ta BLU = 6,27, I [1,26; 31,29]; 4ns Aitei 3 anepriyHuM pUHITOM i uCTanbHAM NPUKYCOM
BLL = 4,62, Ol [1,35; 15,78] Ta BLU = 6,39, [ [1,24; 32,89]. BcTaHOBWNM rinepyyTnMBICTb NiANITKIB 3 GPOHXIaNbHOW acTMOot L0
anepreHis gomaluHboro nuny (35,29 %), kniwa nobytosoro nuny Dermatofagoides pteronissinus (29,41 %), enigepmicy kota
(23,53 %), a piTei 3 anepriyHM PUHITOM i AUCTanbHUM NPUKYCOM — A0 KniLis nobyTosoro nuny Dermatofagoides pteronissinus
(50,00 %) i Dermatofagoides farinae (42,86 %), fomatunboro nuny (42,86 %), enigepmanbHux anepreHis koTa (42,86 %) Ta kpons
(17,86 %). Y ciM’'sx piTeit 3 anepriyHMMmM 3aXBOPHOBaHHSIMM BiPOiHO YacTilLle BUKOPUCTOBYBAmNM KOCMETHKY, LUaMMyHi, MO ANns
KynaHHsi, Lo MiCTURW hopmanbaeria, napabenu, TpUKnosaH, naypuncynsgar HaTpito, a 4nst MUTTS Nocyay — 3acobu, Lo MicTum
MOBEPXHEBO-AKTUBHI PEYOBWHU, HiX Y POAMHAX 30OPOBHX.

BucHoBku. MNpochinakTyika bpoHxianbHoi acTMy B NiANITKIB Ta anepriyHoro puHITy Ta AUCTanbHOMo NprKycy B AiTel BKMtoYana
eniMiHaLinHi 3axoay Ta NpuU3HaYeHHs aneprex-cneumndivHol iMyHoTepanii Woao NO3UTUBHO 3HAYYLLMX anepreHiB 3a pesyrib-
TaTamu aneprotecTyBaHHs, NOMIMNLIEHHs NOOYTOBMX YMOB NPOXMBAHHS 3i CBOEYACHM PEMOHTOM B OCENSIX, 3aCTOCYBaHHSAM
rinoanepreHHMX KOCMETUYHIX 3acobiB, LIaMMyHiB, MUNa, renie, BUKOPUCTAHHAM Ans MUTTS nocyady 3acobiB 6e3 noepxHe-
BO-aKTMBHUX PEYOBMH ab0 peTernbHe 1oro ononickyBaHHs MPOTOYHOKO BOAOHO.

XapaktepucTuKa 6bITOBbIX NPEAUKTOPOB NEPCUCTUPYIOLLErO TEYEHNA GPOHXMAABHON acTMbI
Yy AETEH-NOAPOCTKOB M aAAEPrUYeCKOro PUHUTA y A€Tel ¢ AUCTaAbHBIM NPUKYCOM

T. E. WymHas, C. H. Hepenbckas, E. C. ®epoceeBa, T. 1. 3uHUeHKO

Liens pa6oTbi — onpegeneHre GbITOBbIX MPEAUKTOPOB PasBUTUsS BPOHXMANLHON aCTMbI Y AETENA-NOAPOCTKOB U anmeprinyeckoro
PUHUTA Y AETEN C AUCTANBHBIM NPUKYCOM, MMEIOLLMX NEPCUCTUPYIOLLEE KIMHUYECKOe TeYeHne 3aboneBanms.

Marepuansi u MmeToabl. [poBEAEHO KIMHIKO-aHAMHECTUYECKOE 1 anmnepronoryeckoe oocrnenosaHmue 87 AeTelt NogpoCcTKOBOro
Bo3pacTa (o1 13 go 17 ner). | rpynny HabntogeHms coctaBunm 34 nogpocTka C NePCUCTUPYHOLLIMM TeYeHeM G6poHXManbHo acTmbl, Il
rpynny — 28 eteii ¢ NepcUCTVPYHOLLVM annepritieckim PUHUTOM U AWCTarbHBIM MPYKYCOM, B CBSA3M C YEM LOMNOMHUTENBHO NEYUNMCh
y Bpaya-optofoHTa. KoHTponbHyto rpynny Habmtoperus (1I) coctaBunm 25 3nopoBbix AeTel. COOTHOLIEHWE Mars4MKOB U AEBOYEK B
rpynnax HabmioaeHNs M KOHTPOIBHOW rpynne He MMENO JOCTOBEPHbIX pasnnynii (p > 0,05). MeTogom aHKeTpoBaHWS 3yyeHbl aHa-
MHECTUYECKVE JaHHble, XapaKTepu3ytoLLe BbITOBbIE YCTOBUS MPOXMBAHMS, COLMANbHO-TUMEHNIECKOE COCTOSIHIE XWMbs: Hanuume
[OMALLHMX KVBOTHbIX, YacTOTa 1 OCOBEHHOCTM MCMONb30BaHNS XMMUHYECKVX MOOLLIMX 1 KOCMETUHYECKIX CPEeACTB Y AeTeii. [poseneH
aHanmu3 KIMHUYECKoro TeveHns 3abonesanuid. MNpu ancnaHcepHom HabriioAeHMM B Neproae PeMUCCIN AETAM C NEPCUCTUPYIOLLUM
TEYEHMEM BPOHXMANBHON aCTMbl W anneprityeckoro pUHNTa NpY OTCYTCTBIW NPOTMBOMNOKa3aHMIA K TECTUPOBaHWIO in Vivo ¢ annep-
reHamu NpoBeaeHo anmneprorioryeckoe obcresoBaHe nyTem NOCTAHOBKM KOXHbIX NPUK-TECTOB € ObITOBBIMMW M SNAepManbHbIMK
annepreHamu npoussogctea OO0 «/mmyHoror» (. BuHhuua). Mpu cpaBHEHUN CTaTUCTUYECKUX COBOKYMHOCTEN MCNOMb30Banu
HenapaMeTpU4eCcKmiA CTaTUCTUHeCKVi MeTog «2 x 2 Table», the Chi-square (df = 1) u paccunTbiBanm oTHoLweHwe wancos (OLL) ¢
CNONb30BaHNEM YETLIPEXMOMNBHON Tabnuubl M oBepuTENbHBIN MHTepBan (OW) metogom Woolf. Henapametpuyeckum MeTogom
gamma correlation (pekomMeHAyeTCs 1CNonb30BaTh, ECIIN ECTb MHOTO COBMaAAIOLLIMX 3HAYEHWI) NPOBEAEH aHanN3 KopPensLIMOHHON
CBA3M MeXay NokasaTensmm rnepyyBCTBUTENBHOCTY K annepreHam. Pasnuuns p < 0,05 npu cpaBHeHUn nokasarenen B rpynnax
HabntoAeHNS 1 KOHTPOMBHOW IPynne CYUTany CTaTUCTUYECKI JOCTOBEPHBIMM.

Pesynkrarhbl. [epcucTupytoLLee Te4eHne XPOHYECKOTO annepruyeckoro pecrmpatopHoOro CUHAPOMA CPELHEN CTEMNEHN TSKECTU
[0CTOBEPHO Yallle perucTpupoBany y AeTeli ¢ annepruiyeckum pUHUTOM W anctanbHbIM npukycom (75,00 %), 4em y noapocTkos
¢ 6poHxuansHoit actMoi (32,35 %). bbIToBbIMM NpeanKTopamu pa3BuTUs anneprudeckux sabonesaHnin y obcnenoBaHHbIX AeTen
ObInW NPoXMBaHWe B NOMELLEHMSIX, B KOTOPbIX GorbLue Yem 10 neT He BbINo PEMOHTa, U CofepXaH1e B KBapTUpax JOMaLLHKX
XMBOTHbIX (4N NoApocTKoB ¢ BpoHxmanbHor actmon OLL = 3,56, [l [1,08; 11,68] n OLU = 6.27, O [1,26; 31,29]; ans peteit ¢
annepri4eckum puHUTOM W auctanbHbIM npukycom OL = 4,62, AW [1,35; 15,78] n OL =6,39, W [1,24; 32,89]. QnarHocTvposa-
Ha rMNepYyBCTBUTENBHOCTbL NOAPOCTKOB C BPOHXMANbHOM acTMON K annepreHam gomatuHen nbinu (35,29 %), knewa 6bIToBoi
nbinv Dermatofagoides pteronissinus (29,41 %), anuaepmanbHbiM annepreHam kota (42,86 %) u kponuka (17,86 %). B cembsx
[eTei ¢ annepruyeckmmm 3abonesaHnsMyN GOCTOBEPHO YalLLe UCMOrb30Basni KOCMETHKY, LUaMMyHW, MbINO 471K KynaHus, KoTopble
coaepxanu opmansaerua, napabeHs!, TPVUKO3aH, naypuncynbgat HaTpusi, a Ans MbITbsi NMOCYabl — CPEACTBA, COAepXallme
MOBEPXHOCTHO-aKTVBHbIE BELLECTBA, YEM B CEMbSIX 300POBbIX AETEN.

BbiBogpbl. [MpodunakTika GpoHXManbHoOM acTMbl Y MOAPOCTKOB U annepruyeckoro pyH1Ta 1 AUCTanbHOro Nprkyca y AeTen
BKIKOYara SNMMUHALMOHHbIE MEPONPUSITIS, HA3HAYEHWE arnrepreH-creLndUYeckoi IMMYHOTEpanm ¢ MPUYMHHO-3HAYMMbIMU
annepreHamu, yryudlleHue BbITOBLIX YCMOBUIA NPOXMBAHWUS CO CBOEBPEMEHHLIM MPOBEAEHUEM PEMOHTA, UCTONb30BaHUE
runoansepreHHbIX KOCMETUYECKUX CPEACTB, LaMMyHel, Mbina, refei u cpefcTB Ans MbiTbst Nocyabl 663 NOBEPXHOCTHO-aK-
TUBHbIX BELLECTB UMK TLLATENbHOE OMonack1BaHue ee NPOTOYHON BOAOMN.

Household allergens are constantly present in the child’'s
atmosphere, namely house dust mites, epidermal aller-
gens (animal fur, feathers) and cause perennial and per-
sistent rhinitis development when the symptoms of disease

Introduction

At the present stage, the frequency of allergic diseases
is steadily increasing throughout the world. Respiratory

manifestations of allergy, — allergic rhinitis and bronchial
asthma, reduce living standards and are injurious to chil-
dren’s somatic health. Allergic rhinitis today affects about
10-25 % of adult and up to 15 % of child population [1,2].

last longer than 4 days a week or more than 4 weeks a
year [3]. Persistent allergic rhinitis beginning in childhood
causes the nasal breathing permanent violation and is
one of the leading etiological factors of the distal occlusion
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formation, which is one of the most common dentoalveolar
abnormalities. The frequency of distal occlusion ranges
from 3.6 % to 65 % among various types of pathological
occlusions and further worsens nasal breathing and affects
chewing, swallowing, sound pronunciation, smile and face
aesthetics [4].

In addition, allergic rhinitis is also the premonitory
symptom of bronchial asthma in 90% of ill children [5]. It
should be noted that over the past years there has been
an increasing in the bronchial asthma incidence, and today
32 % of children suffer from bronchial asthma attacks [6].
Persistent bronchial asthma always requires careful selec-
tion of controlled therapy and constant dispensary follow-up
of patients, especially in adolescence [7,8].

Most often chronic allergic respiratory syndrome, which
includes such respiratory forms of allergic diseases in chil-
dren as bronchial asthma and allergic rhinitis, is formed on
the background of genetic predisposition to atopy through
the “allergic march” when there is a chronological stage of
sensibilization development and clinical manifestations of
allergy transformation depending on the child’s age. There-
with the average time from the first symptoms of allergy
appearance to the allergic rhinitis or bronchial asthma final
diagnosis is 5-8 years [9,10].

Food allergens are the first for children after their birth,
while others are definitely household reasons which often
are etiological factors of persistent respiratory forms of
allergic diseases development in children, so the increase
in the frequency of persistent allergic rhinitis and bronchial
asthma in children may be related to two factors: they
have less advanced protective mechanisms and changes
in living and upbringing conditions, and which emerge in
the years ahead. This may be an increase in the level of
allergens, a change in the nature of nutrition, increase in
medication and chemical load, including increased use
of household chemistry, a variety of cosmetic products,
which leads to changes in the immune system and con-
tributes to allergies development as early as in childhood.
Consequently, there is a hygienic hypothesis that explains
allergies development and the increase in its prevalence.
According to this hypothesis, the reason for an increase
in the incidence of allergic conditions is the reduction of
the microbial antigen load on the child’s body due to family
size reduction and the living conditions improvement in
everyday life [11].

Therefore, the allergenic action of chemical additives,
which are widely used in everyday life (detergents, sham-
poos, gels for bathing, soaps, creams and so on) should
be considered separately. Although many of them do not
cause concern in terms of toxicity, they are strong allergenic
haptens which cause the symptoms of allergy development
in children. Complications caused by these additives are
quite often observed in our time, because phosphates,
surface-active substances, formaldehyde, parabens, dyes,
preservatives, emulsifiers, every day enter the human body
with different agents. Thus, everyone consumes chemical
additives, but allergic reactions to them are recorded on
the average in 23 % of patients [12]. Allergen-haptens of
chemical solutions have been found to be one of allergic
diseases risk factors in children from Zaporizhzhia according
to preliminary studies: a foam generating agent used as
a basis for detergents production (Zoharconctex 47) — in
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32.43 % of cases; a foam generating agent used as a
basis for shampoos and shower gels production (sodium
lauryl sulphate 92 %) — 40.54 %; antioxidant-plasticizer for
soap — in 45.95 % of children [13].

Since the persistent allergic respiratory pathology is
the most frequent form due to hypersensitivity to house-
hold allergens which accumulate mostly in children’s living
places, we have also decided to study the living conditions
of children.

Purpose

Determination of domestic predictors of bronchial asthma in
adolescents and allergic rhinitis in children with distal occlu-
sion who have a persistent clinical course of the disease.

Materials and methods

A clinical, anamnestic and allergic examination of 87
adolescents aged 13 to 17 years has been conducted. Of
them, 34 adolescents with persistent bronchial asthma were
considered as the first monitoring group (l); the group |l
included 28 children with persistent allergic rhinitis and distal
occlusion, thereby they additionally received orthodontic
treatment for faciomaxillary pathology. The control group
(1l consisted of 25 healthy children. The ratio of boys to
girls in the observation and control groups was the same
(P>0.05).

Questionnaire method was used for the anamnestic
data on living, social and hygienic conditions study: current
household pet-keeping practice, frequency and specifica-
tions of certain cleaning agents and cosmetic products
use in children. Also the clinical course of diseases and
the subsequent dispensary observation in the remission
period of children with persistent bronchial asthma and
allergic rhinitis have been analyzed; an allergic study has
been conducted in the absence of contraindications for in
vivo testing with allergens by the use of skin prick tests with
household and epidermal allergens produced by the Limited
Liability Company “Immunologist” (Vinnytsia). Formulation
and evaluation of skin tests were carried out in a specially
equipped cabinet of the Allergic Center and Allergology
Department of the Municipal Institution “City Multi-Specialty
Children’s Hospital no. 5” in accordance with the Instructions
on the use of allergens. The results of skin tests obtaining
and evaluation were performed in accordance with the re-
quirements of the Order of the Ministry of Healthcare of
Ukraine and the Academy of Medical Sciences of Ukraine
No. 127/18 dated 02.04.02 “Instructions on the Procedure
for the Specific Diagnostics and Immunotherapy of Allergic
Diseases”.

When comparing statistical aggregates the non-para-
metric statistical method “2 x 2 Table”, the Chi-square test
(df = 1) were used and the odds ratio (OR) was calculated
using the four-fold table with diagnostic interval (DI) cal-
culation using the Woolf method. By the nonparametric
gamma correlation method, recommended for use when
there are many matching values in the data, the rela-
tionship between hypersensitivity indicators to allergens
has been analyzed. The difference between indicators of
the study and control groups P < 0.05 was considered
statistically significant [14].
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Results and discussion

According to the study results it has been found that chil-
dren in the period of bronchial asthma or allergic rhinitis
exacerbation had consulted an allergist more often. Thus,
in the exacerbation period 73.53 % (25/34) of children with
bronchial asthma and 64.29 % (18/28) with allergic rhinitis
were examined. And only 26.47 % (9/34) of children with
bronchial asthma and 35.71 % (10/28) with allergic rhinitis
independently visited an allergist during the remission pe-
riod for preventive measures to avoid further exacerbation
periods. The clinical course of allergic diseases in children
is presented in Table 1.

Among the examined children with persistent respira-
tory forms of allergic diseases the average severity was
recorded almost twice as often in children with allergic
rhinitis as with bronchial asthma (75.00 % versus 32.35 %,
x2= 11.18, P = 0.0008). The intermittent bronchial asthma
(the I degree) in adolescents of this group was not observed,
mild persistent bronchial asthma (the Il degree) was diag-
nosed in 61.76 % of cases, moderate persistent bronchial
asthma (the Ill degree ) was recorded in 32.35 % of children
and only 5.88 % of adolescents had a severe persistent
bronchial asthma (the IV degree).

It should be noted that persistent allergic rhinitis in
children from the second study group was combined
with such orthodontic pathology as a distal occlusion that
affected appearance and aesthetic look of the face, led to
a diction violation, nasonnement, psychological disorders
and need for further treatment and dispensary observation
by both pediatric allergist and pediatric orthodontist. In
addition, complications such as sinusitis (21.43 %) and
otitis (10.71 %) were diagnosed in children with moderate
to severe persistent allergic rhinitis and distal occlusion.

We also decided to characterize the living conditions of
children through questionnaires, analyzing the answers to
questions that characterize family living conditions, feather
pillows use, presence of carpets, houseplants, pets, birds
and information on the use of shampoos, soaps and deter-
gents types which despite phosphates, bronopol, sodium
lauryl sulfate or triclosan content are still widely used in
everyday life.

Consequently, an analysis of the answers to the ques-
tionnaire describing the living conditions of examined

Table 1. Characteristics of the allergic diseases severity (abs./%)

Severity level

children has showed that almost all the children lived in
apartments and very few of them in a private house. Thus,
91.18 % of children with bronchial asthma and 96.43 %
of children with allergic rhinitis and all 100 % of healthy
children lived in the apartments. All of these children had
central heating in the apartments in the winter. Only 3
children (8.82 %) with bronchial asthma lived in the private
houses (in two cases there were gas heating and one
with the household stove in winter) and one child (3.57 %)
with allergic rhinitis lived in a house with household stove
heating in winter. Also, all the dwellings were built more
than 10 years ago. Between the time passed from the last
repair works made to improve living conditions there was a
significant difference, that healthy children lived more often
in rooms with repairs done five to ten years ago (80 %)
than children with bronchial asthma (52.94 %) or allergic
rhinitis (46.43 %). The 47.06 % of children with bronchial
asthma (x2= 4.60, P = 0.0320) with OR (odds ratio) = 3.56,
DI[1.08; 11.68] and 53.57 % of children with allergic rhinitis
(x*=6.34,P=0.0118) with OR = 4.62, DI [1.35; 15.78] when
compared with 20 % of healthy children had no repair works
at their homes.

29.41 % of children in the group |, 28.57 % of children
in the group Il'and 16 % of healthy children indicated the in-
creased dampness and mold on the walls in the dwellings,
but there was no significant difference between these data.

Almost every family had carpets athome: in adolescents
with bronchial asthma (91.18 %), in children with allergic
rhinitis and comorbid orthodontic pathology (92.86 %) and
in the control group (92.00 %). Feather pillows were used
in 38.24 % of the group | examined children, in 32.14 % -
from the group Il and in 16 % of the examined children of
the group Ill. Although the sick children had feather pillows
almost twice as often, there were no statistically significant
differences between these indicators.

There were ornamental indoor plants significantly more
often in healthy children’s (92.00 %) rooms and rooms of
children with persistent allergic rhinitis and distal occlusion
(89.29 %) than in adolescents with persistent bronchial
asthma (8.82 %), respectively x? = 40.44, P = 0.0001 and
¥2=40.14, P =0.0001.

However, this was due to the fact that in the homes of
adolescents with bronchial asthma the elimination measures
were earlier and more closely followed.

Most of the children living in apartments had aquarium
with fish or domestic animals and birds. Thus, dry fish food
and daphnia for aquarium fish were present in rooms of

Mild (1) Moderate (Il) Severe (lll) the | children group (20.59 %), in 25.00 % of the Il group

BA 34 21/61.76*1 11/32.35*1 2/5.884 and in 16.00 % of the Il group.
AR 28 6/21.434.1 21/75.00%" 1/3.574" Almost with the same frequency children from the | and
P (BA-AR) <0.05 <0.05 >0.05 I groups had birds such as parrots (8.82 % and 7.14 %),
P (BA-AR) means the significance of differences between the children groups; *1, II, Ill means while healthy children did not keep birds. Animals such as
the significance of differences between the children groups with 1, 11, Ill severity levels (P < 0.05). cats, dogs and rodents were kept by 35.29 % of adolescents
with bronchial asthma (OR = 6.27, DI [1.26; 31.29]) and
Table 2. The animals kept in dwellings (abs./%) by 35.71 % of children with allergic rhinitis and comorbid
orthodontic pathology (OR = 6.39, DI [1.24; 32.89]), com-
Groups | n Keeping The pets pared with 8 % in the healthy group, respectively x? = 5.93,
pets Cats Dogs Rodents P =0.0149 and y2= 5.79, P = 0.0161 (Table 2). Charac-
' 34 12/35.29™"  8/23.53™ 3/8.82 112.94 terization of animal species kept in dwellings has showed
L 28 10/35.71°1 4/14.29 113.87 5/17.86"" that exposure to cats were more often among children from

”| 25 2/8*“ ] 1/4“ 1/4 O*II

the I group than among healthy children, and exposure to
rodents (rabbits and rats) and products for their feeding and

I significance of differences between the corresponding groups of children (P < 0.05).
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keeping (feedstuff, animal litters, etc.) were common among
children from the group II.

Therefore, in the studying process we decided, based
on the skin tests results, to define the etiological factors
of the persistent course of bronchial asthma and allergic
rhinitis due to hypersensitivity to the main household and
epidermal allergens, the manifestation of which, of course,
is the result of genetic factors interaction with environmental
factors as well as with living conditions.

Among household allergens the most important are
domestic dust (household dust) allergens, domestic dust
mites Dermatophagoides pteronyssinus (D. pteron) and
Dermatophagoides farinae (D. farinae) allergens, fur and
feather allergens, allergens of sheep wool and allergens
of cat, dog and rabbit epidermis among the epidermal al-
lergens. The frequency of positive skin tests to household
and epidermal allergens in children is presented in Fig. 1.

Upon the results of hypersensitivity test to household
allergens it should be noted that almost one third of adoles-
cents with persistent bronchial asthma experienced sensiti-
zation to domestic dust (35.29 %) and Dermatophagoides
pteronyssinus (29.41 %) household dust mites. Children
with persistent allergic rhinitis and distal occlusion in almost
half of the cases were sensitized to Dermatophagoides
pteronyssinus (50.00 %), Dermatophagoides farinae
(42.86 %) domestic mites and domestic dust (42.86 %).
Hypersensitivity to Dermatophagoides farinae household
dust mites was significantly more often registered in sick
children of the group Il than in the study group | (x*=7.75,
P =0.0054).

Children with allergic rhinitis among the epidermal
allergens most often had sensitization to cat (42.86 %) and
rabbit (17.86 %) epidermis, and among children with bron-
chial asthma sensitization to cat epidermis was recorded in
23.53 % of cases. By expressiveness of sensitization taking
into account the papule size when the results of skin prick
test evaluation using a nonparametric gamma correlation
method in children with bronchial asthma, a direct moderate
correlation between hypersensitivity to the epidermal aller-
gens of home dust and to allergens of domestic dust mites
Dermatophagoides pteronyssinus (gamma correlation 0.59,
P < 0.05) was traced. In children with allergic rhinitis there
was a direct moderate correlation between hypersensitivity
to epidermal cat allergens and to domestic dust allergens
(gamma correlation 0.34, P < 0.05), to allergens of domes-
tic dust mites Dermatophagoides pteronyssinus (gamma
correlation 0.40, P < 0.05), Dermatophagoides farinae
(gamma correlation 0.36, P < 0.05). Between hypersensi-
tivity to the epidermal allergens of home dust a direct strong
correlation with Dermatophagoides pteronyssinus domestic
dust mites (gammacorrelation 0.75, P < 0.05) and moderate
one to Dermatofagoides farinae domestic dust mites was
detected (gamma correlation 0.59, P < 0.05).

Subsequently, the results of allergy testing were tak-
en into account for adoption of elimination measures to
avoid the causative allergens influence, the individualized
allergen-specific immunotherapy with causative allergens
prescription and preventive measures implementation.

Sometimes various detergents are overused for house-
cleaning and children themselves, especially adolescence
as it is illustrative of their age, use skin care products and
cosmetics ignoring skin type and age. Therefore we con-
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Fig. 1. Results of sick children skin testing with household and epidermal allergens.

*: P < 0.05 in comparison with the corresponding group of children.

Table 3. Use of cosmetic creams (abs./%)

Adult cream
| 34 6/17.65 2/5.88 21/61.76 5/14.71
Il 28 7125 3/10.71 14/50 4/14.29
PI-Il >0.05 >0.05 >0.05 >0.05
1} 25 8/32 10/40 1/4 6/24
P Il >0.05 <0.05 <0.05 >0.05
P I >0.05 <0.05 <0.05 >0.05

P: significance of differences between the corresponding groups of children.

Table 4. Use of shampoos (abs./%)

Groups n Children shampoo | Adult shampoo Marketing shampoo
| 34 11/32.35 21/61.76 2/5.88
Il 28 6/21.43 19/67,86 3/10.7
P I >0.05 >0.05 >0.05
1} 25 20/80 4/16 1/4
P I <0.05 <0.05 >0.05
P Il <0.05 <0.05 >0.05
P: significance of differences between the corresponding groups of children.
Table 5. Use of soap (abs./%)
Groups n Children soap Adult soap Marketing soap
| 34 11/32,35 23/67,65 0
Il 28 7125 18/64.29 3/10.71
P Il >0,05 >0,05 >0,05
1} 25 18/72 6/24 1/4
P <0,05 <0,05 >0,05
Pl <0,05 <0,05 >0,05

P: significance of differences between the corresponding groups of children.

tinued patients and healthy children questioning by adding
questions to questionnaires regarding cosmetic creams,
hygiene products (shampoos, soaps) and household
chemicals for laundry and dishwashing use.

So, according to presented in Tables 3, 4, 5 results of
the questionnaire it has been found that healthy children
had used more often for the health care cosmetics, sham-
poos, bathing foam intended for children with no bronopol
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Fig. 2. Characteristics of detergents used by a child at home.

*: P < 0.05 compared to the third group.

(formaldehyde), parabens, triclosan and with sodium lauryl
sulfate (SLS) concentration in soap not exceeding 1 %.

Characteristics of detergent used in everyday life of
children are presented in Figure 2. Detergents for laundry,
regardless of its manufacturer, were all with phosphate
content and all used with almost the same frequency both
in the families of patients and healthy children. In everyday
life families of children who have allergies, significantly more
often used dishwashing detergent containing surface active
substances (‘SAS”) than in healthy families, which used
different detergents. Considering the large range of cosmet-
ics, washing and other chemicals in Ukraine, delayed-type
hypersensitivity to chemical allergens in the sensitization of
population structure is gradually growing, but it is currently
impossible to perform the patch testing with standardized
hapten-allergen chemicals, because their production is
suspended nowadays.

The results of our study were compared with the data
of other scientists from different countries. Thus, in Italy 24
patients (23.08 %) of 104 examined children with allergic
rhinitis had a mild persistent course; this fact is consistent
with our data [15]. In Spain, the moderate course of allergic
rhinitis had 63% of the examined children, which is 12% less
than our data, but the hypersensitivity to domestic dust mites
was registered with a higher frequency and was equal to
61.9 % [16]. Silvia de Magalhaes Simoes and co-authors
showed that 143 (36 %) children of 397 children with bron-
chial asthma had intermittent course; 160 (40 %) — mild
persistent course; 51 (12.8 %) — persistent moderate course
and 43 (10.8%) — persistent severe course of the disease
[17]. In the same way as in our study the prevalence of
allergic rhinitis in children living in Korea or in the Southern
Mediterranean region was associated with their place
of residence and Dermatophagoides pteronyssinus was
the dominant in allergen-induced bronchial asthma[18,19].
The incidence of bronchial asthma and hypersensitivity
to domestic allergens was recorded at 12 % vs. 3 % and
56 % vs. 38 % in Lima as compared with Tumbes, and
the risk factor for allergic rhinitis development was also
the sensitization to domestic allergens [20]. However, in
adolescents with bronchial asthma who were treated in
the Pulmonary Department of the Regional Clinical Hospital
in Chernivtsi, the intermittent course of bronchial asthma
was recorded in 14.6 % of children, the persistent course —

in 10.7 %, the moderate course —in 38.8 % and the severe
course — in 35.9 % of cases; disease severity correlated
with the results of prick tests with domestic dust allergen
(r<0.4; P <0.05) and the positive results of prick tests with
epidermal allergens of animals (cats, dogs) correlated with
keeping pets in apartments (r < 0.5; P <0.05) [21]. Ukrainian
scientists, O. M. Okhotnikova with co-authors state that
persistent allergic rhinitis development is associated with
sensibilization to domestic aeroallergens, primarily to
the allergens of domestic dust mites — Dermatophagoides
farinae and Dermatophagoides pteronyssinus (55 %) and
to the allergens of pets. Moreover, the development of
allergic rhinitis was predominantly caused by the contact
with cat and dog epidermis, hair, saliva and urine, which
have significant allergenic activity [22]. Thus, in Kyiv and
Kyiv region hypersensitivity to cat epidermal allergens
was recorded in 31 % of children with bronchial asthma
and in 24 % of patients with bronchial asthma and allergic
rhinitis [23]. It was also found in Dnipro that one of the risk
factors for bronchial asthma development in children was
poor living conditions and in 26.5 % of cases — presence
of pets in the room where the child lived. The following
allergens showed the largest proportion among others:
domestic dust allergens — 48.2 % of patients, epidermal
allergens —36.1 %, domestic allergens — 31.3 % of patients
[24]. At the same time, in Vinnytsia region hypersensitivity
to the mites, as the main etiological factors of perennial
allergic rhinitis, amounted to 78.2 % of cases and regard-
less of bronchial asthma severity, the domestic allergy also
prevailed and was diagnosed in 88.2 % of patients with
mild course, in 90.2 % with moderate course and in 84.2 %
with severe course of the disease; but these data exceed
the indices of our study [25]. Our studies are also associated
with the data of works in which it was proved that various
toiletries, including lipsticks, cosmetic creams and powders,
shaving creams, shampoos and soaps, could be allergens,
and it was found that the frequency of allergy to perfumery
in children was observed in 2.5-3.4 % of cases [26].

Consequently, the results of our work are broadly con-
sistent with the data of literature sources and emphasize
the relevance of this issue. However, in our opinion a certain
difference between the results of our study and the data of
other scientists’ works can be explained by the main regional
domestic differences in living conditions of patients.

The study of living conditions and hypersensitivity of
children to domestic and epidermal allergens has showed
that the sensitization of children was formed, obviously,
under the influence of certain conditions and everyday life
of children peculiarities. Knowledge of these factors allows
improving the etiologic diagnostics of allergic diseases in
children, appropriate treatment and prevention of allergic
diseases and states related to poor conditions.

Conclusions

1. Persistent course of chronic moderate allergic re-
spiratory syndrome trended significantly higher in children
with allergic rhinitis and distal occlusion (75.00 %) than in
adolescents with bronchial asthma (32.35 %).

2. Household predictors of allergic diseases devel-
opment in surveyed children were living in homes which
were not renovated for over 10 years and keeping animals
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(for adolescents with asthma OR = 3.56, DI [1.08, 11.68]
and OR = 6.27, DI [1.26; 31.29]; for children with allergic
rhinitis and distal occlusion OR =4.62, DI [1.35; 15.78] and
OR =6.39, DI [1.24; 32.89].

3. The persistent respiratory forms of allergic diseases
were due to the hypersensitivity of adolescents with bronchi-
al asthma to domestic dust allergens (35.29 %), Dermato-
phagoides pteronyssinus (29.41 %) household dust mites,
cat epidermis (23.53 %), and children with allergic rhinitis
and distal occlusion — to household dusts Dermatophagoi-
des pteronyssinus (50.00 %) and Dermatophagoides farinae
(42.86 %), domestic dust mites (42.86 %), cat (42.86 %)
and rabbit (17.86 %) epidermis.

4. Ithas been found that cosmetics, shampoos, bathing
soaps containing formaldehyde, parabens, triclosan, sodium
lauryl sulfate and surface-active agents for dishwashing
were significantly more often used in the families of children
with allergic diseases than in healthy families.

5. Prevention of bronchial asthma in adolescents and
allergic rhinitis and distal occlusion in children included
the elimination treatment, prescription of allergen-specific
immunotherapy according to positive results of allergy test-
ing, living conditions improvement with timely repairs in their
homes, use of hypoallergenic cosmetics, shampoos, soaps,
gels, detergents for dishwashing without surface-active
agents or careful rinsing under running water.

Prospects for further researches. In the future we
plan to study genetic predictors of respiratory forms of
allergic diseases in children. The next work will be devot-
ed to study the relationship between interleukin-4 gene
polymorphisms (IL-4, C-589T (rs2243250)), collagen 1A1
gene polymorphisms (COL1A1 (rs1107946)) and bronchial
asthma, allergic rhinitis, allergic rhinitis with distal occlusion
in children and adolescents.
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