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Summary

Introduction. Chronic otitis media (COM) is one of the most common disorders in pediatric practice. The burden of the
disease in industrialized countries is associated with hearing loss and further developmental delay in the child. COM is most
often associated with a conductive type of hearing impairment since bone elements of the auditory chain undergo destruction
due to the chronic purulent inflammation.

Objective: The aim of our study is the identification of risk factors in pathogenesis if COM for the possible development
of effective preventive measurements.

Materials and methods: The current study presents the analysis of personal data and medical records using the
descriptive and regression statistics. Sixty-five pediatric patients with chronic otitis media were enrolled. The study was
conducted otorhinolaryngological department of the City Clinical Hospital No. 5 of the Health Department of Almaty in the
period from March 2018 to March 2020.

Results and conclusions. The results of our investigation demonstrated that some prevalent characteristics of
paediatric patients with chronic otitis media may act as possible risk factors for the impairment of hearing function. Thus, the
avoiding of acute inflammatory middle ear diseases and total cancelling of treatment with ethanol containing ear drops may
contribute greatly in the prevention of hearing loss and impairment.
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Pestome
®AKTOPbI PUCKA CHUXXEHUSA CINTYXOBOM OYHKLUMN Y HETEVI
C XPOHUYECKMM CPEOHUAM OTUTOM

Tumyp WamwyauHoB,
Cayne Taykeneea2

! Fopoackom LeHTp AeTCKOM oTopuHonapuHronoruu, Flropoackas knuHu4yeckas 6onbHuua Ne5,
r. AnmaTbl, Pecnybnuka Kasaxcrah;

2 KazaxcTaHo-Poccuiickui MeauUMHCKUA YHUBepcuUTeT,

r. AnmaTsbl, Pecnybnuka KasaxcraH.

Beepenue. XpoHuueckuin cpegHuit otut (XCO) aBnsieTcs ogHMM 13 Haubonee pacnpoCTpaHeHHbIX 3aboneBaHuii B
neanaTpuyeckon npaktuke. bpems 6onesHu B MHOYCTPMANbHO PasBUTLIX CTPaHax CBA3aHO C NoTepen cryxa M AanbHewLen
3agepxkon passutus pebeHka. XCO uvalje BCero coyetaeTcsl C KOHOYKTMBHBIM TUMOM TYrOYXOCTM, TaK KaK KOCTHblE
3NEMEHTbI CYX0BOWA Lienu NoaBepratoTes ACTPYKLWUN BCNEACTBUE XPOHUYECKOTO THOMHOTO BOCNaneHus.

Llenbio Hawero wccnenoBaHus SBMSETCS BbisiBNeHMe (hakTopoB pucka B natoreHese XCO ana nocneaytowien
pa3paboTky APPEKTUBHBIX NPODUNAKTUHECKX MEPOMPUATUIA.

Matepuanbl n metoabl. B HacTosLeM uccnenoBaHun NPeaCcTaBneH aHanua NepcoHanbHbIX AaHHBIX U MEAULMHCKUX
KapT C WUCMONb30BaHMEM OMMCATENbHOM M PErpecCUOHHON CTaTUCTUKW. B uccnepoBaHue 6Obino BknioueHo 65 peten ¢
XPOHWYECKUM CpedHuM oTuToM. lMccnenoBaHne npoBOAMNOCH B OTOPMHOMAPWMHIOMOTMYECKOM OTAeneHun [opoACKoi
knuHuyeckon BonbHuLbl Ne5 [lenaptameHTa 3apaBooxpaHeHns ropoga Anmatel B nepuog ¢ mapta 2018 roga no mapt 2020
roga.

PesynbTtatbl M BbiBOAbl. PesynbTaTtbl Halero WCCrenoBaHWs Mokasanu, YTO  HekoTopble  Haubonee
pacnpoCTpaHeHHbIE XapaKTepUCTUKN AeTeil C XPOHUYECKUM CPESHUM OTUTOM MOTYT BbICTYNaTb B Ka4eCTBE BO3MOXHbIX
(haKTOpOB puUCKa HapyLUeHus PyHKLMKM cnyxa. Takum 0Bpa3om, NpeaoTBpaLLeHe OCTPbIX BOCManUTeNbHbIX 3aboneBaHui
CpedHero yxa W MomnHas OTMeHa NeYeHUs YILHbIMU KanmsiMu, COOepXaliyMn 3TaHOM, MOTYT B 3HAYMTENbHONW CTeneHu
cnocobCTBOBaTL MPOUNAKTUKE MOTEPK U HAPYLLEHWA CryXa.

Knrouesnble croga: xpoHuyeckuli cpeOHuli omum, hakmopsi pucka, Nomeps ciyxa.
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Tywingeme
CO3bUIJIMAIJBI OPTA OTUTKE WANAObLIKKAH BAJIA XXACbIHAOAfbI
HAYKACTAPAObIH ECTY KABIJNIETIHIH TOMEHAOEY ®AKTOPJIAPDI

Tumyp WamuyauHos!",
Cayne Taykenepa2

'Bana OTOPUHONAPUHIONOMUACLIHbIH Kananblk opTanbifbl, Ne5 Kananbik KNMHUKanbIK eMmxaHa,
;ZAnmaTbl K., KazakctaH Pecny6nukachi,
KazakctaH-Pecen MeguuuHanbik YHUBepcuTeTi, Anmathbl K., KazakctaH Pecnybnukachbl.

Kipicne. Cosbinmansl opta kKynak otuti (COO) negmatpusnbik Toxipubene xui kesgeceTiH aypynapabiH 6ipi 6onein
Tabbinagpl. MHAyCTpuanapl fambirad engepaeri aypyablH aybipTnanbifbl €cTy KabineTiHiH, xofanybiMeH xaHe banaHbiH
[aMmyblHblH, opaH opi kewiryimeH GainaHbictel. COO kebiHece ecTy KabineTiHiH XoFanyblHblH, ©TKI3rW TypiMeH
GipikTipineai, eiTkeHi ecTy TisberiHiH, Cynek anemMeHTTepi CosbinMans! ipiHai KabbiHy canaapblHaH Xoiblnagabl.

Makcatbl. bisaiH 3epTTeyimisgiH MakcaTbl kenewekTeri TWiMai angbiH any lwapanapbiH a3ipney ywiH COO
naTtoreHesiHaeri kayin daktopnapbiH aHblKTay 60nbin Tabbinagp!.

Matepuangap meH Tacinaep. byn 3epTTey cunattamanbik XaHe perpeccusiiiblK CTaTUCTUKaHbI ManaanaHa oTbiphbin,
KEKe [epeKkTep MeH MeauuuHanblk xasbanapAblH TangaybiH yCbiHagbl. 3epTTeyre cosbinManbl opTa Kynak OTWTIMEH
ayblpaTbiH 65 6ana katbicTbl. 3epTTey Anmathbl kanackl [leHcaynblK caktay GackapmacbiHbiH, Ne5 Kananblk KIMHUKabIK
aypyxaHacbIHblH, OTOpuUHONapuHronorus Genimwecinae 2018 xbingblH Haypbl3 aibliHad 2020 XbinabiH Haypbi3 anbiHa
LENiH Xyprisingi.

Hotnxenep MeH KopbITbiHAbINap. bisgiH 3epTTeyimisaiH HaTWXenepi CosbinManbl opta Kynak oTuti 6ap
GananapapblH eH Xui kesgeceTiH Keibip cunattamanapbl ecTy KabineTiHiH XofFanyblHbIH, bIKTUMan Kayin daktopnapbl
peTiHOe dpekeT eTyi MyMKiH ekeHiH kepceTTi. Ocbinaiilua, opTaHFbl KynakTbiH Xeden KabbiHy aypynapbiHbiH angbiH any
KOHe KypamblHAa aTaHon Gap Kynak TamwbinapbiMeH eMmaeydi TOMbIFbIMEH TOKTaTy ecTy KabineTiHiH xofFamybl MeH
HallapnaybIHbIH anfblH anyFa ynKkeH biKnan eTeqi.

TyliHdi ce3dep: cosbimanbi omum meduackl, Kayin chakmopnapbi, ecmy KabinemiHiH xoraiybl.

Bibliographic citation:

Shamshudinov T., Taukeleva S. Risk factors of hearing impairment in pediatric patients with chronic otitis media // Nauka
i Zdravookhranenie [Science & Healthcare]. 2022, (Vol.24) 2, pp. 57-62. doi 10.34689/SH.2022.24.2.007

UlamwyduHoe T., Taykenesa C. ®akTopbl puUcKa CHUKEHWUS CRYXOBOW (DYHKLUMM Y [JETEN C XPOHUYECKUM CPEAHUM
otutoM // Hayka n 3gpasooxpaHenue. 2022. 2(T.24). C. 57-62. doi 10.34689/SH.2022.24.2.007

Wamwydunoe T., Taykeneea C. Cosbinmansl opTa OTUTKe LangblkkaH 0ana kacblHgarbl HaykacTapgblH ecTy
kabinetiHiH, TemeHgey daktopnapbl // FoinbiM xeHe [eHcaynblk cakray. 2022. 2 (T.24). b. 57-62. doi
10.34689/5H.2022.24.2.007

Introduction pathogenic flora in the middle ear cavity promotes the

Chronic otitis media (COM) is one of the most common  absorption of microbial toxins and macromolecules that can
disorders in pediatric practice. Annually about thirty million  affect the structures of the inner ear, leading to the
patients seek for medical service because of the  development of sensorineural hearing loss [2]. Intracranial
inflammation of the middle ear. Since the diagnostic and  complications of COM can lead to the development of
classification approaches in definition of the disease vary  deafness in 10% of patients [13].
throughout the world the prevalence of COM in the world Conceptually, the main trigger in the pathogenesis of
ranges from 65 to 330 million cases per year [4]. The = COM is the acute inflammation of the middle ear. In the
burden of the disease in industrialized countries is  majority of cases the acute otitis media becomes a
associated with hearing loss and further developmental ~ complication of the respiratory infections, manifested
delay in the child. In developing countries, the problem of  clinically by inflammation of the pharynx with damage of the
COM is strongly correlated with deaths and severe  Eustachian tube’s mucous membrane. The defeat of the
complications leading to disability Exacerbations of COM  Eustachian tube (ET) is accompanied by a violation of the
may lead to the antibiotic resistance, deterioration in the ~ cycle of opening and closing of the pharyngeal opening,
quality of life of children and their parents. The economic ~ which leads to a decrease in pressure in the middle ear
losses linked with the management of the disease and  cavity and, as a result, aspiration of pathogenic bacteria
temporary disability of parents due to the opening of sick  from the nasopharynx. In addition, the viral infection itself
leave to care for a child [11]. provokes inhibition of the function of ET clearance, which is

Obviously, COM is most often associated with a  expressed in a decrease in mucus secretion in goblet cells
conductive type of hearing impairment since bone elements  and a slowdown in the sweeping movements of ciliated
of the auditory chain undergo destruction due to the chronic ~ cells. Viruses can also promote the expression of certain
purulent inflammation. However, the constant presence of  molecules of the mucosal cell wall as additional co-
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receptors of pathogenic bacteria [3, 9]. Another hallmark of
COM is the development of mucositis, which is
characterized by a hyperplastic process in the mucous
membrane and excessive production of exudate. The
mucositis itself is formed from biofilm - a structure
consisting of microbial cell wall polysaccharides, fibrin and
mucins of the macroorganism [5].

In most cases, the disease develops in early childhood,
most often during the first two years of life. When clarifying
the details of the anamnesis of life and disease, it is
possible to identify such risk factors for the development of
chronic otitis media as frequent episodes of acute otitis
media, upper respiratory tract infections, trauma to the
eardrum, and nutritional deficiencies [15]. Other causes
associated with the development of COM are pathological
conditions that affect the functionality of the auditory tube -
congenital anomalies of the facial skeleton and diseases of
the pharynx. One of the significant risk factors for the
development of pathology is the low level of income in the
family in which the child was born and grows [18].

The understanding and considering all risk factors for
the development of inflammation of the middle ear and
chronicity of the process make it possible to create a
successful tactic for the management and treatment of
patients with childhood COM. Thus, the aim of our study is
the identification of risk factors in pathogenesis if COM for
the possible development of effective preventive
measurements.

Materials and methods

Enroliment of the participants in the study took place
among patients hospitalized in the otorhinolaryngological
department of the City Clinical Hospital No. 5 of the Health
Department of Almaty in the period from March 2018 to
March 2020. The inclusion criteria for the study were the
following characteristics of patients: verified diagnoses of
chronic ofitis media with the concurrent adenoid
hypertrophy (ICD10 codes - H66.1 Chronic perforated otitis
media; J35.2 Adenoid hypertrophy grades 2-3); age <18
years; availability of informed consent of children and/or
their parents or guardians. Children whose parents or
guardians refused to participate in the study were excluded
from the sample. The study was approved by the Ethics
Committee of Kazakh medical university of continuing
education (Protocol no.: 1, from January 15, 2019), and the
research was conducted in compliance with principles of the
Declaration of Helsinki and the Guideline for Good Clinical
Practice.

For the collection of collect personal data and medical
information, a clinical register of the study participant was
developed. The register was filled in by copying information
from the outpatient records and the patient's medical
history. The missing data was obtained during a face-to-
face meeting, telephone conversation, correspondence via
mobile messengers or e-mail.

The clinical register was developed by the author of the
study and includes the following sections:

1) passport data;

2) data on the antenatal period of development;

3) data on the characteristics of breastfeeding;

4) development of the child from birth to 12 months;

5) history of respiratory disorders;

6) history of hearing impairment;
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7) otosurgical features;

8) nasopharyngeal surgery;

9) early and late postoperative periods.

The last part - the results of tone threshold audiometry
(measurement of the air-bone interval) and otoendoscopy
(anatomical integrity of the neotympanic membrane) - was
filled out during repeated control examinations after 1, 3, 6,
12 months from the date of the surgical intervention.

Statistical analysis

The R 3.6.3 software (R Foundation for Statistical
Computing, Vienne, Austria) was used for statistical
analyses. Descriptive statistics for categorical variables are
presented as absolute and relative frequencies
(percentages, %), for quantitative ones - as medians (1st
and 3rd quartiles) and mean (standard deviation).

The Mann-Whitney test was used to compare
quantitative variables. Fisher's exact test was used to
analyze the association between categorical variables.
Regression analyses were carried out: dependent variable
— air-bone gap; independent variables different
parameters from personal and medical records. A p-value
<0.05 was defined as statistically significant.

Results

For the identification of risk factors of hearing loss 65
pediatric patients with chronic otitis media in combination
with adenoid hypertrophy receiving the surgical treatment
were enrolled within 2 years. The age median of sample
was 9,42 (5,73-12,22). The males: females’ ratio was equal
to 1,24 (36 boys and 29 girls).

Table 1 demonstrates the health condition of maternal
health condition, the details of history of delivery and
feeding. On third of mothers had some somatic pathologies,
and every fifth female was affected with the disorder of
reproductive system. The vast majority of children were
born in term, but only half of them were fed with breast milk.
Only 4% of participants were feeding in vertical position.

Table 1.
The history of pregnancy and breast feeding (n=65).
Variables N %
Extragenital pathology of mother 19 129,23
Genital pathology of mother 13 | 20,0
Delivery Natural . 50 |76,92
Caesarean section | 15 | 23,08
Delivery time In term . 56 | 86,15
Premature delivery| 9 |13,85
Breast 35 | 53,84
Child feeding Bottle-feeding 5 | 769
Mixed 25 | 3847
Vertical 3 4,62
Feeding position Horizontal 22 ]33,85
Mixed 40 |61,53

Also, we checked the prevalence of possible risk factors
within the first year of life (Table 2). About one third of children
had the allergy in their history. The overwhelming majority of
patients were vaccinated according to the Kazakhstani
national vaccination calendar. More than half of participants
suffered from exudative otitis. The quarter of patients had the
relatives with the hearing impairment. About 80% of children
were treated with ethanol-containing ear drops.
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Table 2. Table 4.
First 12 months of life and history of ENT disorders. History of chronic otitis media and hearing impairment.
Variables N % Variables N %
H.|story of allergic conditions and 23 | 3539 1-3 months 4 615
diseases
Vacc.inatlion on schedyle . 54 | 83,08 History of COM 3-12 months 4 16,15
Family history of hearing impairment 19 | 2923 1-3 years 17 (26,15
Episodes of impaired breath 29 | 44,62 More than 3 years 40 6155
His.tory of acute otitis media 16 | 24,62 one sided 36 |55.38
Episodes of otorrhea 38 | 58,46 Affected side :
Use of ethanol containing ear drops 51 | 78,46 Two sided 29 |44,62
. .. _|Less than 1 month 1 1,54
Table 3 shows the condition of nose, throat and the |- acerbation of oftis
able S Shows e condltion of nose, nroa! 4 © prior to surgery as  1-3 months 17 126,15
presence of adenoid hypertrophy. Every third patient had an otorrhea
the Il degree of disease. Approximately half of the patients More than 3 months 47 (72,31
suffered from sleep obstructive apnea syndrome. It seems No exacerbations 1 154
obvious that some patients had the ENT comorbidities. : i
About half of children had the 1-3 months history of sinusitis  |Frequency of From 1o 3 times 42 |6462
of different locations. exacerbations peryear
More than 3 times 22 |33.84
Table 3. per year
History of upper airways pathology. ENT* interventions
1 0,
iz N| % Systemic antbioics |64 |98.46
| degree 10 |15,38
Inhaled forms of 38 |58.46
Degree of Il degree 21 132,31 _ glucocorticoids :
ﬁdenf;id h Il degree 10 ]15,38 52:{;‘:5:"09"’3' Local antibiotics 62 |95,38
ertro
YPEIropny || degree + choanal syndrome |13 20,0 Local corticosteroids |47 |72.31
Il degree + choanal syndrome {11 |16,93 Ethanol containing ear o1 loags
Sleep obstructive apnea syndrome 31 47,69 drops ,
Pharmacological treatment of sinusutis 49 |75,38 Conducting hearing
loss, bilateral (H.o0)  [*° [>3%°
Local intranasal glucocorticosteroids 26 (40,0 (())SS’d Iet"er?q (H.90)
onductive hearing
1 month 19 129,23 loss, unilateral with
History of 1-3 months 32 14923 | |Type of hearing unrestricted hearing on |29  |44,61
sinusitis 3-6 months 13,84 impairment the contralateral side
More than 3 months 5 |77 according to ICD-10 |{(H90.1)
before the surgery  |Mixed conductive and
About 60% of patients suffered from COM more than 3 sensonneural hegrmg
. " . . loss, unilateral with
years. The ration of participants with one sided and two- unrestricted hearing on 1,54
sided forms of disease was 1:1. More than 60% of children the contralateral sige
were treated with systemic and local antibiotics. Two thirds (H90.7)
of patients had the experience of exposure to ethanol- Air-bone gap, B '
containing ear drops. The median of air-bone gap was o L an .
equal to 43,48 (38,03-51,97) dB. According to computer (median (1#and 3 quarties) . 41'3’48 38,03-51,97)
tomography half of the children had the sclerotic type of Good pneumatization |19 29,23
pneumatization of temporal bone Table 4. Sclerotic type of 2 l499
Table 5 contains the analysis of possible risk factors of ~ |Computer pneumatization 3 9.23
hearing impairment. In this case the linear r.egression tomography Loss of pneumatization |13 [20,0
method was used. It allows to evaluate the impact of
several qualitative parameters on the air-bone gap variable. Pathological lesions 1 1,54
The significant increase of air-bone gap was associated
with the previous history of acute otitis media, the episodes  |Remission period of Less than 1 month 9 138
of otorrhea, and the treatment with ethanol-containing ear ~ |COM before the 1-3 months 25 (38,46
drops. surgery More than 3months |35 |53,84
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Table 5.
Factors affecting the air-bone gap parameter.
Variable B [95% CI] p* p**
Male gender 1.3[-3.5; 6.0] 0.5966
Extragenital pathology -1.6 [-6.8; 3.6] 0.5320
Genital pathology 5.2[-0.6; 11.0] 0.0773
Caesarean section 1.1[-4.5; 6.7] 0.6893
Premature delivery 1.2[-5.6; 8.1] 0.7213
Bottle-feeding 7.7[-1.3;16.7] 0.0930
Child feeding 0.2152
Mixed 0.2[-5.1;4.7] 0.9315
Horizontal -4.11[-15.9;7.7] 0.4904
Feeding position 0.6892
Mixed -4.9[-16.3; 6.6] 0.3997
History of allergic conditions and diseases 2.7[-2.2;7.6] 0.2723
Family history of hearing impairment 4.21-0.9;9.3] 0.1079
Vaccination on schedule -1.3[-7.6; 5.0] 0.6892
Episodes of impaired breath -3.8[-8.4;0.9] 0.111
History of acute ofitis media 6.7 [1.5,11.9] 0.0128
Otorrhea 4.710.6; 8.8] 0.0448
Use of ethanol containing ear drops 5.6[0.3; 10.9] 0.0353
Sleep obstructive apnea syndrome 0.0[-4.7;4.8] 0.9889

p* — p-values were evaluated in comparison with the base figures;

p** - p-values were evaluated in comparison of subgroups

Discussion

One of the most common causes of conductive hearing
loss is chronic inflammatory diseases of the ear, such as
otitis media with persistent discharge due to perforation of
the tympanic membrane. Without adequate treatment of
chronic otitis media, some of the symptoms of the disease -
hearing loss or ear discharge - can significantly reduce the
patient's quality of life [13, 21].

There is a wide range of modified and non-modified risk
factors of chronic otitis media. The assumption about the
role of heredity in the chronicity of the inflammatory process
in the middle ear is confirmed by a large-scale longitudinal
study by Rovers et al. (2002). A prospective follow-up of
1373 pairs of twins in England and Wales demonstrated the
concordance of the middle ear disease scale (MEDS) with
different variables. If in the development of acute ofitis
media the influence of the external environment was
decisive (0.18 vs 0.10), then heredity turned out to be a
statistically significant anamnestic factor for COM (0.57 vs
0.72) [16]. Another risk group for the development of
inflammatory pathology of the middle ear are children with
congenital pathology of the facial skeleton. These data are
also confirmed by a series of experimental studies, during
which a gene responsible for the development of one or
another bone and cartilage structure of the facial skeleton
was deactivated in knock-out mice. Such interventions led
to various anatomical and physiological disorders of the
Eustachian tube, followed by the development of
inflammation of the middle ear [6, 7, 17]. In addition,
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adenoiditis can serve as an independent variable that has a
prognostic value in the success of surgical treatment of
patients with COM. According to Hong et al. (2008) one
third of cases of chronic inflammatory pathology of the
middle ear is accompanied by adenoiditis, and
adenotonsillectomy reduces the frequency of exacerbations
of chronic reflux and significantly improves the function of
the Eustachian tube [8]. Another important risk factor for the
development of pathology of the middle ear is the passive
smoking. Children of smoking women are especially at risk,
in this case, the likelihood of developing ofitis media
increases by 50% or more [19]. Another modifiable cause
contributing to infection of the middle ear cavity is the use of
pacifiers and teethers. The results of a controlled cohort
study by Niemela et al. (2000) showed that children whose
parents stopped using pacifiers after reading an information
booklet about their dangers had 33% fewer episodes of
acute otitis media [12].

The results of our investigation demonstrated that some
prevalent characteristics of paediatric patients with chronic
otitis media may act as possible risk factors for the
impairment of hearing function. This data is concordant with
the data from other studies. There is significant decrease of
hearing function (more than 40dB) in every fifth child with
chronic otitis media [1]. Thirty percent of patients with
bilateral sensoneural loss of hearing had the middle ear
disorder.  Furthermore each exacerbation of the
inflammatory process may worsen the already existing
hearing impairment [10]. In its turn the impairment or loss of
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hearing is followed with development and speech delay, the
worsening of verbal communication and socialization, and
behaviorial and cognitive disorders [20].

Conclusion

Thus, the avoiding of acute inflammatory middle ear
diseases and total cancelling of treatment with ethanol
containing ear drops may contribute greatly in the
prevention of hearing loss and impairment.
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