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ASSESSMENT OF RISK FACTORS FOR SENSORINEURAL HEARING LOSS

The identification of the hearing loss causes is the main stage on the way of solving problems related to the search for effective methods of
inner ear diseases treatment. Sensorineural hearing loss is a complex multifactorial disease with unexplained pathogenesis. The
development of hearing pathology is influenced by various causes. It has been established that the causes include violations in the antenatal -
prenatal period (marriage between close relatives, rubella, syphilis, metabolic disorders), perinatal period (birth trauma - anoxia, jaundice
(hemolytic), neonatal - postnatal period (otitis media, infectious diseases (meningitis, measles, parotitis), trauma of the cervical spine and

head).
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Relevance. The identification of the hearing loss causes is the
main stage on the way of solving problems related to the search
for effective methods of inner ear diseases treatment. Whereas,
genetic disorders were deemed to be the cause of 60% of all
congenital and early pediatric hearing loss cases.[1; 2].

In 2005, R. Smith published an article, which contains the
diagram demonstrating data on syndromic and nonsyndromic
forms of hearing loss according to its share in the general group
of congenital and prelingual pediatric hearing loss cases [7].
According to the proposed scheme in the article,created by R.
Smith and Guy Van Camp, 50% of all congenital and prelingual
hearing loss has an acquired character. The rest cases occur due
to genetic changes. Hereditary hearing loss include up to 30%
syndromic forms and 70% of nonsyndromic forms of hearing
impairments. It is believed that the latter include 75% -85%
autosomal recessive forms, 15% -24% autosomal dominant
forms, 1-2% X-linked recessive forms, and 1% was associated
with  mitochondrial DNA mutations. Autosomal recessive
nonsyndromic hearing loss forms in 50% of cases are linked with
the DFNB1 locus (Cx26 and Cx30 genes). Thus, the Cx26 gene
mutation amounts not less than 16% of all prelingual SNHL
cases. The remaining 50% are associated with the other
recessive loci [7;5].

The development of hearing pathology is influenced by various
causes. It has been established that the causes include violations
in the antenatal - prenatal period (marriage between close
relatives, rubella, syphilis, metabolic disorders), perinatal
period (birth trauma - anoxia, jaundice (hemolytic), neonatal -
postnatal period (otitis media, infectious diseases (meningitis,
measles, parotitis), trauma of the cervical spine and head).(Yu.V.
Kozyun, G.A. Tavartkiladze).

Review. According to various authors, the acquired hearing loss
in children most commonly occurs as a result of prenatal
infections such as toxoplasmosis, rubella, cytomegalovirus, and
herpes. In this regard, in recent years there has been a significant
increase in interest in the problem of prenatal infections, among
which a special attention has been paid to herpesvirus infections
and, in particular, cytomegalovirus infection. Herpes and
cytomegalovirus infections remain one of the leading causes of
stillbirth, spontaneous miscarriages, premature births, neonatal
morbidity and infant mortality. According to the data of domestic
and foreign specialists, from 0.5 to 5% of children are born with
congenital CMV (cytomegalovirus) infection, about 90% of which
of are asymptomatic carriers children [8;11]. At the same time,
the subclinical form of CMV infection does not mean a guarantee
of well-being, violations of central nervous system, hearing,
vision, cerebral palsy, mental retardation, poor school
performance are diagnosed in 5-15% of such children in the next
1-2 years and later [9;10].And also high incidence of Down's
disease is associated with congenital CMV infection [11]. Many
surviving children have long-term and sometimes lifelong
complications: 28% have a mental retardation, 58% have
neuromuscular disorders, including cerebral palsy, as well as
somatosensory insufficiency, 20% have hearing loss, 24% have
visual impairment [11]. All this led the European Regional
Bureau of the World Health Organization to the decision to
include CMVI (cytomegalovirus infection) in a group of diseases
that determine the future of infectious pathology in 1984 [11]. In
addition, WHO included CMVI in intrauterine infectious disease

syndrome called TORCH syndrome, which includes T-
toxoplasmosis, O-syphilis, listeriosis and other infections, R-
rubella, C-cytomegalovirus infection and chlamydia, H-herpes
and hepatitis [11].

According to the large-scale study conducted by the researchers
of the Research Institute of Obstetrics and Gynecology of the
Republic of Kazakhstan, primary CMV infection was detected in
31.2% of women with threatened miscarriage, in 18.2% of
women with a spontaneous abortion, in 39.5% of women with
premature birth, at 53.4% of women with polyhydramnios, in
35,4% of women with missed miscarriage [11].

And also premature birth, low body weight, child asphyxia refer
to important exogenous risk factors.

In the total population of newborns, the share of premature
infants is becoming more and more significant and amounts to 5-
10% of newborns [19]. According to studies conducted in France
and the United States, the incidence of severe hearing
impairment in the group of newborns with a body weight of less
than 2000g is 15.5 per 1000, and in the group of small premature
infants it is 4-5% [20]. In recent years, the importance of
perinatal pathology has significantly increased as one of the
causes of congenital hearing loss and deafness in children [6,3].
In addition, it is known that this pathology develops in the first
year of life in 82% of children with hearing loss and deafness,
and in 38.5% of them - in the perinatal and neonatal period [21].
Postnatal infections, in particular, bacterial meningitis caused by
Neisseria meningitidis, Haemophilusinfluenzae, Streptococcus
pneumoniae, are often complicated by total hearing loss,
vestibular disorder [5].

According to the World Health Organization, around 1 million
cases of bacterial purulent meningitis are registered worldwide
annually, 200 thousand cases of which are fatal cases [4,12,13].
Meningitis is one of the most frequent clinical forms in the
structure of the general pathology of the nervous system [13;
17].

In the Republic of Kazakhstan, meningococcal infection is more
often diagnosed in children. According to official statistics of the
Republic of Kazakhstan, the highest incidence rate was registered
in Almaty city (1.58 per 100 thousand people in 2012) and in
Astana city (1.38 per 100 thousand people in 2012) [18].

The patients were mostly children under the age of 5, with the
highest incidence rate in children under 1 year old. In general, if
we speak about all purulent bacterial meningitis cases, then
there is no tendency to reduce the incidence rate for the period
2009-2013. Meningococcal meningitis (32%) prevailed in the
etiologic structure of the children's population of Almaty (1993-
2007) and unfortunately a percentage of meningitis of unknown
etiology was remaining high (39,8 %) [18].

There is a high mortality rate in purulent meningitis, reaching an
average of 4-10%, which is due to the severity of the course and
numerous complications of the disease. They include: toxic shock
syndrome (TSS), hypertension-hydrocephalic syndrome (HHS),
sensorineural hearing loss syndrome, development of paresis
and paralysis, apallic syndrome. Persistent organic lesions of the
central nervous system (CNS) in the residual period are observed
in almost 1/3 of the children who have recovered from the
disease [16, 14, 15, 13].

Conclusion. Numerous studies indicate a significant contribution
of genetic factors in violations of auditory perception. The
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absence of data on cases of hearing impairment among family loss is still relevant in the medical and social terms, as it often
members does not exclude the possibility of the genetic origin of leads not only to a significant life quality deterioration, but also
hearing loss, but one can also expect the acquired character of causes disablement in a number of patients.

the lesion in a child from deaf parents. The problem of hearing
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J.E. ’aiicakoBa, M.B. KanTaeBa
CEHCOHEBPAJIb/II KEPEH/IKTIH JAMYbIHJAFbI KAYITIOAKTOPJIAPBIH BAFAJIAY

Tyiin: KepenzikTiH ce6e6iH aHbIKTAy ilIKi Kysak aypysapblH eMJeyAey MaceseciHAe THIMAI oAicTepAi TaHAAY >KOJBIHAAFBI Heri3ri
JleHreli 60.bin TabbL1aAbL.CEHCOHEBPa/bAl KepeH/iK MaToreHesi TO/bIK 3epTTe/IMereH MOJUITHOJIOTUSJIBIK aypy 60JbIN Tabblaabl. By
cebGenTep aHTeHaTaIb/i- 60caHyFa AeHiHri (TybIcTap apachIHAAFbI HeKe, KbI3aMbIK, Mepe3, MeTOO0IMKaJIbIK, OY3bLIbICTAp), TepUHATAIbAL —
60caHy KeseHi (TYbIT *apaKaTTapbl- aHOPEKCHs, FeMOJUTHUKAJIBbIK CapFalo), HeoHaTabAi — 60caHy/jaH KeliHri (OpTaHFbl OTHUT, KYKIaJlbI
aypysiap( MEHUHTHT, KOpb, 3MUJIEMUSIBIK MApPOTHUT), 6accyliek MeH OMBbIPTKAHBbIH, MOWBIH aliMaFbIHbIH 3aKbIMJAaHYbl) Ke3eHJepAe ecTy
KabiseTiHiH 6y3blIbICTapbIHBIHAAMYbIHA CENTITiH TUTi3eAl.

Ty#inAi cesaep: ceHcoHeBpa/b/i KepeHAiK, KepeHJiK, Kayin ¢pakTopsiapsl.

JL.E. XKaiicakoBa, M.b.KasiTaeBa
OLIEHKA ®AKTOPOB PUCKA PA3BUTUSI CEHCOHEBPAJIbHOM TYTOYXOCTHU

Pe3iome: BrisicHeHHe IPUYMHY TYTOYXOCTH SIBJISIETCS [JIABHBIM 3TAlOM Ha MyTH pelleHUsl MPo6JieM, CBA3aHHBIX C MOUCKOM 3pGEeKTUBHBIX
METOJOB JiedeHUs 3a60JIeBaHUI BHYTPEHHET0 yXa.CeHCOHe8paabHAsl My20yX0CMb 518/151emcsi CJI0XKHBIM NO/IUIMUO0/I02UYHbIM 3601e8aAHUEM C
HeH3y4YeHHbIM JI0 KOHIIAa NaTOreHe30M. YCTaHOBJIEHO, YTO NPHYMHBI BKJIIOYAIOT B ce6s1 HApyLIeHUs B aHTEHATaJbHOM - J0POJI0BOM (6pak
MeXAy GJIN3KUMHU POJICTBEHHUKAMM, KPAaCHYXa, CUQUIINC, MeTaboJIMueCKrue HapylleHH s ), IepUHATaIbHOM - POJIOBOM (poJioBasi TpaBMa —
AQHOKCHS, KeJlTyxa (reMoJIMTHYecKasl), HEOHAaTaJIbHOM - IOCJAePOLOBOM (CpeJHHUH OTHUT, UHPEKLHOHHble 6G0JIe3HH (MEHMHTHUT, KOpb,
[apoTHUT), TpaBMa LIeHHOro OT/eJ1a NO3BOHOYHHKA U FOJI0OBbI) NEPUOAAX.

Kro4eBble c/10Ba: ceHCOHeBpa/ibHasA TYTOYXOCTb, [JIyX0Ta, paKTOpbI pUCKa.



