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Introducere

Hipoacuzia este o problemd majora de sanatate, fiind una dintre cele mai frecvente deficiente
congenitale.Incidenta hipoacuziei in populatia neonatald generald este mare comparativ cu incidenta altor afectiuni
pentru care exista programe de screening neonatal.Hipoacuzia neonatald are o incidenta de 100-300/100000 de nasteri,
comparativ cu galactozemia 2/100000 de nasteri, fenilcetonuria 10/100000 de nasteri si hipotiroidismul 25/1000000 de
nasteri.

Screeningul auditiv neonatal este primul pas si totodatda cel mai simplu pentru identificarea
hipoacuziei.Echipamentele, protocoalele si tehnicile utilizate cu succes in screeningul auditiv neonatal sunt diferite si
variaza in functie de circumstantele oferite de spitale.

Intrucat la noi in tard nu existd un program national de screening pentru hipoacuzie si cercetirile in acest
domeniu sunt putine, ideea unui studiu pe aceastd tema a fost provocatoare. Realizarea si finalizarea studiului au fost
posibile prin sustinerea si indrumarea permanenta de care am beneficiat pe tot parcursul acestor ani.

Doresc sa aduc multumirile mele Conducerii Universitatii de Medicind si Farmacie “Iuliu Hatieganu” Cluj
Napoca care mi-a oferit cadrul necesar pregitirii tezei de doctorat.

Adresez multumiri si ganduri de recunostintd d-nei Prof.Dr.Antonia Popescu, conducitorul meu stiintific,
care m-a indrumat cu deosebita competenta si rigoare profesionald pe tot parcursul acestui studiu si a elaborérii tezei.

Aduc mulfumirile mele d-nei Dr.Doina Teodorescu, medic Sef Sectie Neonatologie I Arad, pentru tot
sprijinul acordat si pentru facilitarea conditiilor necesare desfasurarii acestui studiu.De asemenea multumesc
colectivului de medici din sectiile de Neonatologie din Arad pentru cooperarea si spiritul colegial de care au dat dovada
in toatd aceasta perioada.

Multumesc d-nei as.univ. Mihaela Iancu de la Catedra de Informatica Medicala si Biostatistici a UMF Clyj
Napoca, pentru asistenta acordata in elaborarea studiului statistic al tezei.

Nu in ultimul rAnd mulfumesc familiei mele pentru ingdduinta si sprijinul de care a dat dovada incé de la
inceputul carierei mele medicale.

Doresc sa dedic aceasta tezd memoriei tatalui meu Ing.Teodor Butariu, de care destinul m-a despartit cu
cateva luni Inainte de finalizarea ei.

Partea generala — Stadiul actual al cunoasterii

Partea generala, legatd de stadiul actual al cunoasterii subiectului tezei este structuratd In cinci
capitole.Acestea cuprind date generale despre hipoacuzie, date de embriologie, anatomie si fiziologie a sistemului
auditiv, precum si date despre clasificarea hipoacuziilor si factorii de risc .

Hipoacuzia reprezintd o condifie patologica importanta si relativ frecventd in randul nou-nascutilor.Ea se
defineste prin diminuarea acuitatii auditive uni- sau bilateral.Un alt mod de a defini hipoacuzia este cel prin masurarea
pragului de auz in dB, la diferite frecvente, cunoscut fiind faptul cd auzul normal are un prag de 0-20dB.[23,24]

Hipoacuzia neurosenzoriald — este determinatd de o afectare a urechii interne si a cailor auditive spre
sistemul nervos central.[24,42].Ea poate fi congenitald sau dobandita.Cauzele hipoacuziei neurosenzoriale congenitale
sunt: genetice, nongenetice (infectii materne TORCH) si idiopatice.Cauzele hipoacuziei neurosenzoriale dobandite
sunt: infectiile postnatale, traume, expunere la zgomot.

Hipoacuzia de transmisie — este determinata de orice conditie care interferd cu transmiterea sunetului prin
urechea externd si medie spre urechea internd.[24,42,43] Aceasta poate fi: congenitald (anomalii ale pavilionului
auricular, ale timpanului, ale conductului auditiv extern sau ale oscioarelor urechii medii) sau dobandita (cerumen in
exces, infectii otice cronice, corpi straini).

Factorii de risc pentru hipoacuzia neonatala sunt grupati in Declaratia din 2007 a Joint Comittee of Infant
Hearing din SUA. Acest Comitet elaboreaza principii si ghiduri pentru depistarea precoce a hipoacuziei.[2]

Importanta hipoacuziei derivd din consecintele severe pe care le are asupra dezvoltarii vorbirii si
limbajului.in absenta diagnosticului precoce a hipoacuziei, centrii auditivi cerebrali nu sunt stimulati, ceea ce duce la
intarzierea in dezvoltare a abilitatilor receptive si expresive de comunicare. Afectarea vorbirii determina probleme de
invatare, care vor duce la reducerea acumuldrilor academice.Dificultatile de comunicare duc la izolare sociald si
subestimare personala.[2,5,7,100,101]

Succesul diagnosticului precoce si ulterior al interventiei terapeutice corespunzitoare depinde de membrii
echipei din care fac parte: medici neonatologi (din maternitate), familia, medici pediatri sau medicul de familie,
audiologi, otolaringologi, psihologi, logopezi, educatori ai copiilor cu hipoacuzie sau surditate.[2,111,112]

Partea speciald — Contributii personale

Aceastd parte a tezei cuprinde cercetarea personald si este structuratd in cinci capitole.Primele trei capitole
cuprind ipoteza de lucru, obiectivele studiului, material si metodd de studiu .Ultimele doud capitole reprezintd
evaluarea screening a nou-nascutilor prematuri si a nou-nascutilor la termen in corelatie cu factorii de risc pentru
hipoacuzie.in partea finali a tezei sunt prezentate concluziile generale.



Hipoacuzia este o problema majora de sanatate cu o incidenta crescuta in populatia neonatala.

In absenta unui diagnostic precoce, hipoacuzia are un impact sever asupra competentelor lingvistice si
comunicative, precum si asupra dezvoltarii cognitive, psihosociale si profesionale a individului.Recunoasterea tardiva a
acesteia duce la izolarea individului de societate.

Conform datelor statistice furnizate de National Institute of Deafness and other Communications Disorders
(NIDCD)[113], hipoacuzia se intdlneste la 1-3/1000 nou-nascuti sanatosi si 2-4/100 nou-ndscuti internati in sectiile de
Terapie Intensiva Neonatald.Prevalenta hipoacuziei neonatale creste de 10-50 de ori la nou-nascutii cu risc.Din 10 nou-
nascuti cu hipoacuzie congenitala, 9 provin din parinti care nu au probleme de auz.[113,115]

Scopul screeningului auditiv neonatal este de a selecta din populatia generala nou-néscutii cu risc de a avea
hipoacuzie ..

O atentie speciald s-a acordat in ultimii ani categoriei de nou-nascuti cu varste gestationale mici §i greutate
foarte mica la nastere.Datorita progreselor din ultimele decenii in asistenta medicala obstetricala si neonatala, acestia
reprezintd o categorie de nou-ndscuti cu rata de supravietuire in crestere, dar si cu potential de handicapuri in
crestere.Un posibil handicap al acestora este hipoacuzia.intrucat ei necesiti suport terapeutic in sectiile de Terapie
Intensiva Neonatald, incidenta hipoacuziei la nou-nascutii cu varste gestationale mici si greutate foarte mica la nagtere
este de 2-4%, fata de 1-3%; la nou-nascutii sanatosi.[1,115]

Pentru optimizarea prognosticului nou-nascutilor cu risc la hipoacuzie, toti nou-ndscutii trebuie sa
beneficieze de screening auditiv pana la varsta de o lund.Ulterior, indiferent de rezultatul screeningului, de prezenta sau
absenta factorilor de risc pentru hipoacuzie, toti sugarii trebuie evaluati din punct de vedere al abilitatilor de
comunicare incepand de la varsta de 2 luni.[2]

Pornind de la aceste premise, in aceastd cercetare am efectuat un screening neonatal pentru hipoacuzie.Prin
screening au fost selectati nou-nascutii cu risc la hipoacuzie si s-au analizat factorii de risc pentru hipoacuzie la nou-
nascutii supusi screeningului.

Obiectivele studiului sunt:

a.Evaluarea factorilor de risc pentru hipoacuzie in populatia neonatalda din Maternitatea Arad.

b.Studiul riscului la hipoacuzie la nou-nascutii prematuri si la nou-nascutii la termen.

c¢. Incidenta riscului la hipoacuzie neonatala, in cazul utilizarii ca metoda de screening auditiv, emisiile
otoacustice tranzitorii evocate.

Acesta este un studiu analitc de cohortd, de tip prospectiv care s-a efectuat pe un esantion de 4759 de nou-
nascuti din Maternitatea Arad, nascuti in intervalul 1.08.2007 — 31.12.2008.Esantionul de studiu a cuprins nou-nascutii
cu varsta gestationala intre 27 si 42 de saptdmani.

Metoda de studiu a fost in primul rand screeningul pentru hipoacuzie a nou-nascutilor si in paralel cu acesta,
analiza factorilor de risc pentru hipoacuzie la toti nou-nascutii supusi screeningului.Ca metoda de screening s-a folosit
testarea auditiva prin emisii otoacustice tranzitorii evocate.aparatul utilizat este un aparat Echo-Screen produs de Fisher
Zoth-Mack Medizintechnick Germania.

Pentru prelucrarea statistica a datelor, primul pas in efectuarea studiului 1-a reprezentat crearea unei baze de
date, in care informatiile au fost memorate in tabele cu ajutorul programului Microsoft Excel.Pentru facilitarea analizei
statistice, acestor date le-au fost atribuite coduri.Prelucririle statistice au fost efectuate utilizand aplicatiile Excel,
SPSS, Statstica. In calculele statistice s-au utilizat calculul procentual si cel de semnificatii.

Esantionul caz a cuprins un numar de 606 nou-néscuti prematuri cu varste gestationale intre 27-37 saptamani,
care au indeplinit criteriile de includere si excludere din studiu.

S-au analizat rezultatele screeningului auditiv neonatal in functie de anumite variabile individuale ale nou-
nascutilor prematuri: sex, mediul de provenientd, modul nasterii, tipul sarcinii (unicd/multipla), analgezia peridurala in
travaliu, indicele Apgar, reanimarea la nastere, varsta gestationala, greutatea la nastere, prezenta sau absenta factorilor
de risc pentru hipoacuzie.Aceste variabile au fost analizate atat prin statistica descriptiva, cat si prin teste specifice
pentru a stabili corelatia lor cu rezultatele screeningului auditiv.

Rezultatele screeningului auditiv in esantionul prematuri sunt prezentate in figurile 25 si 26.
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Figura 25.Rezultatele screeningului auditiv in esantionul prematuri din sectiile Neonatologie Arad.
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Figura 26.Evaluarea riscului la hipoacuzie neonatald in esantionul prematuri dupa a doua testare auditiva.

Analiza factorilor de risc pentru hipoacuzie s-a efectuat pe intregul esantion de prematuri si pe fiecare tip de

factor in parte.

Pe prim plan s-au situat factorii de risc pentru hipoacuzie din ,,Year Position Statement: Principles and
Guidelines for Early Hearing Detection and Interventions Programs” a JCIH din SUA din anul 2007[2], dar si alti
factori cu risc potential pentru hipoacuzie neonatald.Acestia din urma sunt: hemoragia intraventriculara de grad ILIII si
1V, detresa respiratorie neonatala, hipoxia perinatald moderata si severa, hipotensiunea neonatala, EHIP.

Distributia procentuala a factorilor de risc pentru hipoacuzie neonatala descrigi anterior pentru esantionul
prematuri se regaseste in figura 30.
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Figura 30.Factorii de risc pentru hipoacuzie in esantionul prematuri.

Evaluarea riscului la hipoacuzie al prematurilor VLBW s-a efectuat pe lotul de 34 de nou-nascuti VLBW.

Pentru a analiza corelatia greutatii foarte mici la nastere cu rezultatele testarii auditive prin metoda emisiilor
otoacustice tranzitorii evocate TEOAE s-a aplicat testul exact al lui Fisher pentru un prag de semnificatie exact de
5%.Rezultatele obtinute la prima testare auditiva prin TEOAE sunt prezentate in tabelul 94.

Tabel 94.Testul exact al lui Fisher aplicat pentru variabilele VLBW - test auditiv.

| | value || Df || Asymp. sig. (2-sided) || Exact Sig. (2-sided) |
| Pearson Chi-Square || 41,904992 || 2 || 0,000000 || 0,000009 |
| Likelihood Ratio || 24,289162 || 2 || 0,000005 || 0,000002 |
| Fisher's Exact Test || 26466027 || || | 0,000001 |

2 cells (33,3%) have expected count less than 5. The minimum expected count is ,90.

Rezultatele screeningului auditiv la prematurii VLBW sunt redate in figura 35.



3%

3%

12%

82%

O pass

O refer unilateral
@ refer bilateral
O neretestati

Figura 35.Rezultatele screeningului auditiv la prematurii VLBW.

Esantionul de nou-ndscuti maturi a cuprins un numar de 4153 de nou-ndscuti la termen care au indeplinit
criteriile de includere si excludere din studiu.
Rezultatele screeningului auditiv la nou-nascutii maturi sunt prezentate in tabelele 99 si 101.

Tabel 99 Rezultate pass/refer in urma screeningului auditiv la nou-nascutii maturi.

Frecvente absolute Frecvente relative % || Frecvente  relative
Prima testare cumulate %
Refer 156 3,76 3,76
Test auditiv Pass 3997 96,24 100
Total 4153 100
Tabel 101.Rezultatele retestarii auditive la nou-nascutii maturi.
Frecvente  relative || Frecvente  relative
Retestare Frecvente absolute (%) cumulate (%)
| Refer |7 | 6.79 | 6.79
Test auditiv Pass 96 93.20 100
| Total | 103 [ 100 I

Raportat la intregul esantion de nou-nascuti maturi incidenta riscului de hipoacuzie este 1,68%,, respectiv 7
subiecti din totalul de 4153 de nou-nascuti maturi.Rezultatele sunt ilustrate in figura 36.
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Figura 36.Incidenta riscului la hipoacuzie a nou-nascutilor maturi.
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Esantionul de nou-nascuti maturi a fost analizat in functie de anumite variabile individuale ale acestora: sex,
greutate la nastere, varstd gestationald, tipul sarcinii (unicd/multipld), analgezia peridurald in travaliu, scorul
Apgar.Aceste variabile au fost analizate atat prin statistica descriptiva, cat si prin teste specifice pentru a stabili
corelatia unora dintre ele cu rezultatele screeningului auditiv.

De asemenea s-a efectuat analiza factorilor de risc pentru hipoacuzie similar cu cea realizatd in esantionul

prematuri.




Distributia procentuald a factorilor pentru hipoacuzie neonatald regasiti in ,,Year Position Statement:
Principles and Guidelines for Early Hearing Detection and Interventions Programs” a JCIH din SUA din anul 2007 [2],
pentru esantionul de nou-néscuti maturi se regaseste in figura 39.
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Figura 39.Distributia procentuala a factorilor de risc in esantionul de nou-ndscuti maturi.

In esantionul de nou-niscuti maturi o analizi aparte s-a efectuat asupra lotului de nou-niscuti cu istoric
familial de hipoacuzie permanenti in copilirie.in studiul nostru, acesta a fost confirmat prin teste statistice, ca factor
sigur de risc pentru hipoacuzie.Pe langa studiul statistic, acest lot, care a cuprins 11 subiecti, a fost studiat si din punct
de vedere al arborilor genealogici schitati dupd datele anamnestice obtinute de la familie sau apartinatori
sanatosi.[148,149,150,151] Un exemplu de arbore genealogic al unuia dintre subiectii cuprinsi in lot este redat in figura
44,

4

Figura 44.Arborele genealogic al nou-nascutului $.D.

Ca mod de transmitere genetic, din analiza cazurilor se poate deduce cd modelul corespunde la toti subiectii,
modului de transmitere autosomal recesiv.

Concluzii generale

1.Distributia factorilor de risc pentru hipoacuzie atat in esantionul prematuri, cat si in esantionul de nou-
nascuti maturi este dominata de factorii de risc legati de patologia neonatala precoce, fata de factorii familiali si
genetici.

2.Factorii de risc pentru hipoacuzie in esantionul prematuri, confirmati prin metode statistice sunt urmatorii:
varsta gestationala (mai ales sub 34 de sdptamani), greutatea la nastere (in special greutatea sub 1500 g), internarea in
terapie intensiva neonatala peste 5 zile, suportul respirator ventilator, tratamentul ototoxic, sindroamele genetice cu risc
de hipoacuzie asociatd, hemoragia intraventriculara, detresa respiratorie neonatala si hipoxia perinatald moderata si
severa.

3.Riscul la hipoacuzie in esantionul de nou-ndscuti prematuri este mai mare la subiectii cu factori de risc
prezenti, fatd de subiectii fara factori de risc pentru hipoacuzie.

4.Factorii de risc pentru hipoacuzie in esantionul de nou-ndscuti maturi, confirmati prin metode statistice sunt
urmatorii: istoricul familial de hipoacuzie permanenta in copilarie, sindroamele genetice cu risc de hipoacuzie asociata.



5.Conform testelor statistice aplicate s-a constatat cd: detresa respiratorie, hipoxia perinatald moderata si
severa, hipotensiunea arteriald neonatald, encefalopatia hipoxic-ischemica perinatald si hemoragia intraventriculara nu
reprezinta factori aditionali de risc la hipoacuzie in esantionul de nou-ndscuti maturi.

6.Screeningul auditiv neonatal se adreseaza tuturor nou-ndscutilor, indiferent de prezenta sau absenta
factorilor de risc pentru hipoacuzie.

7.Incidenta riscului la hipoacuzie in esantionul prematuri este 1,23%, valoare apropiata de cea din literatura

de specialitate.

8.Incidenta riscului la hipoacuzie pentru prematurii VLBW este 5,88%, putin mai mare decat este specificat
in literatura (2-4%).

9.Incidenta riscului la hipoacuzie in esantionul de nou-nascuti maturi este 1,68%, concordant cu datele din
literatura.

10.Rezultatele obtinute pentru incidenta riscului la hipoacuzie neonatald, comparabile cu cele din literatura,
au dovedit ca screeningul prin metoda emisiilor otoacustice tranzitorii evocate, ca prima metodad de screening auditiv
neonatal este eficienta.
familial de hipoacuzie permanenta in copildrie, permite orientarea diagnosticului spre hipoacuzie genetica.(hipoacuzie
nonsindromicd, cu mod de transmitere autosomal recesiv).

12.Succesul diagnosticului precoce si ulterior al interventiei terapeutice corespunzatoare depinde de membrii
echipei din care fac parte: medici neonatologi, familia, medici pediatri sau medici de familie, audiologi, otolaringologi,
psihologi, logopezi.
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Introduction

Hearing loss is a major health problem and one of the most frequent congenital deficiency.The incidence in
the general neonatal population population is increased in comparison with other diseases which benefit from neonatal
screening programms.The incidence of neonatal hearing loss is 100-300/100000 of live births, comparing with
2/100000 of live births for galactosemia, 10/100000 of live births for phenylketonuria and 25/1000000 of live births for
hypotyroidism.

Neonatal hearing screening is the first and the most simple step for hearing loss detection.The equipments,
the techniques and the protocols succesfully used in the neonatal hearing screening are different and a depend on the
hospital related situations.

Because a national hearing screening programme doesn' t exist in our country and the researches in this field
of work are few, the ideea of a study with this subject was a challenge.Implementation and completion of the study
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| want to thank the management of the University of Medicine and Pharmacy luliu Hatieganu Cluj Napoca
which has offered me the necessary framework in order to prepare the doctoral thesis.

I am thankful and grateful to Mrs. Prof.Dr.Antonia Popescu, my scientific leader who guided me with great
professional competence and thoroughness throughout this study and thesis preparation.

I want to thank Dr.Doina Teodorescu, chief physician in the Neonatology Unit | Arad, for all support and for
the fact that she facilitated the conditions necessary for the development of this study. I also want to thank the team of
doctors in Neonatology departments in Arad for the cooperation and collegial spirit that they showed throughout this
period.

Thank you Mrs. Assistant Professor Mihaela lancu Department of Medical Informatics and Biostatistics,
UMF Cluj-Napoca, for assisting in preparing statistical study of the thesis.

Finally I thank my family for permission and support that they have shown from the beginning and
throughout my medical career.

I want to dedicate this thesis to my father Ing.Teodor Butariu's, from whom destiny separated me several
months before its completion.

Part | — The actual stage of knowledge

Part 1, connected to actual stage of knowledge is structured in five chapters.These include generalities about
hearing loss, elements of auditive system embriology, anatomy and physiology and also a hearing loss classification
and hearing loss risk factors.

Hearing loss is an important and relatively frequent neonatal pathological condition among
newborns.Hearing loss is a decresed ability to hear sounds in one or both ears.Another way to define hearing loss is
through hearing threshold measurement (in dB), at different frequencies, knowing that normal hearing treshold is 0-20
dB.[23,24]

Sensorineural hearing loss — results from a malfunction of inner ear structures and a malfunction of auditory
pathways to central nervous system.[24,42].This can be congenital or acquired.Congenital sensorineural hearing loss
causes are: genetic, non-genetic (maternal infections TORCH) and si idiopathic.Aquired sensorineural hearing loss
causes are: postnatal infections, traumas, noise exposure.

Conductive hearing loss — results from abnormalities of sound transmission through external and middle
ear.[24,42,43] This can be: congenital (pinna -, ear channel -, ear-drum - and middle ear ossicles anomalies) or aquired
(excessive cerumen, chronic ear infections, foreign bodies).

The neonatal heraing loss risk factors are found in 2007 Position Statement of USA Joint Comittee of Infant
Hearing. This Comittee endorses principles and guidelines for early hearing loss detection.[2]

Hearing loss is important because it has severe speech and language consequences.in the absence of an early
diagnosis, the auditory brain centers are not stimulated wich results in delayed receptive and communication abilities.
Impaired speech and language leads to learning and academic impairment.Impaired communication leads to social
isolation and personal underestimation.[2,5,7,100,101]

The succes of early diagnosis and of appropriate therapeutic intervention measurements depends on team
members: neonatologists, family members, pediatricians or family doctors, audiologists, otolaryngologists,
psychologists, speech-language pathologists, educators of children who are deaf or hard of hearing.[2,111,112]



Part I1. — Personal contributions

This part of the paper includes the personal research and is structured in five chapters.The first three chapters
include the work hypothesis, the study objectives, the material and study method.The last two chapters represent the
preterm and fullterm newborns hearing screening assesement correlated to hearing loss risk factors.The final part
presents the general conclusions.

Hearing loss is a major health problem with a high incidence in the newborn population.

In the absence of an early diagnosis, hearing loss has an important negative effect on speech and language, on
cognitive, psychosocial and professional individual developement.All these together lead to individual's social
isolation.

In accordance to National Institute of Deafness and other Communications Disorders (NIDCD) statistical
data[113], hearing loss is present in 1-3/1000 healthy newborns and in 2-4/100 in the intensive care unit
population.Prevalence of hearing loss is 10-50 higher in neonatal population at risk.Out of 10 newborns with congenital
hearing loss problems , 9 come from normal hearing parents.[113,115]

The neonatal hearing screening goal is to select from the general neonatal population those newborns who
present the risk of hearing loss.

In the latest years, a special care has been taken in particular to preterm newborns with low gestational age
and very low birthweight.Because of the last decades' progress in perinatal and neonatal medical care, there is an
increased survival rate of preterm newborns born at very low gestational age and very low birthweight. There is also an
increased rate of sequelae and handicaps at these survivors.One of the possible handicaps is hearing loss.Because there
is a need of therapeutic support in neonatal intensive care units, the hearing loss incidence in very low birthweight and
very low gestational age newborns is 2-4%, compared with 1-3%; in healthy newborn population.[1,115]

To improve the outcome of those newborns with a hearing loss risk, all newborns should have access to
hearing screening no later than one month of age.Regardless of hearing screening results and regardless of hearing loss
risk factors , all infants should be evaluated for communication abilities, beginning with 2 months of age.[2]

Starting from this premises, in this study | have done a neonatal hearing screening. The newborns which
presented a hearing loss risk were selected by means of screening and the hearing loss risk factors for the these
newborns were analyzed.

The objectives of the study are:

a.The hearing loss risk factors assesement in the neonatal population of Arad Maternity.

b.Study of hearing loss risk in preterm and fullterm newborns.

c.Neonatal hearing loss risk incidence, using the transient-evoked otoacoustic emission screening.

This is a cohort, prospective, analytical study on a 4759 sample of newborns in Arad Maternity, born between
1.08.2007 — 31.12.2008.The sample included the newborns with the gestational age between 27-42 weeks.

The first method was the neonatal hearing screening and the second one was the analysis of hearing loss risk
factors in all screened newborns.The screening technique used was the transient-evoked otoacoustic emission
screening.The device used was an Echo-Screen medical device produced byFisher Zoth-Mack Medizintechnick in
Germany.

For statistical processing of data, the first step in conducting the study was the creation of a database in which
information was stored in tables using Microsoft Excel. To facilitate statistical analysis, these data have been assigned
codes.For the statistical study processing | used a Microsoft Excel, SPSS and Statistics programs. The statistical
calculations used the percentage and significance calculations

The case sample included a number of 606 preterm newborns, with a gestational age between 27-37 weeks
who met criteria for inclusion and exclusion from the study.

The hearing screening results were analysed depending on the individual variables of preterm newborns:
seX, environment of origin, type of birth, pregnancy (single/multiple), peridural analgesia during labour, Apgar score,
resuscitation at birth, gestational age, birthweight, presence or absence of hearing loss risk factors.These variables were
analyzed both by descriptive statistics and specific tests to determine their correlation with hearing screening results.

The hearing screening results in the preterm sample are presented in figures 25 si 26.
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Figura 25.Results of hearing screening of preterm sample in Arad Neonatology units.
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Figura 26.Hearing loss risk assesement in preterm sample after the second hearing test.

The hearing loss risk factors were analyzed for the entire preterm sample and for every risk factor alone.

The first most important hearing loss risk factos were those included in the ,Year Position Statement:
Principles and Guidelines for Early Hearing Detection and Interventions Programs” of JCIH in the SUA year 2007[2],
but there are also other potentially risk factors for the neonatal hearing loss. The latter are as it follows: grade II, 111
and IV intraventricular hemorrhage,respiratory distress, moderate and severe perinatal hypoxia, neonatal hypotension,
EHIP.

Percentage hearing loss risk factors distribution described before can be found in figure 30.
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Figure 30.Hearing loss risk factors in preterm newborns.



Hearing loss risk assesement of very low birthweight newborns was done on the 34 VLBW newborns
sample.

In order to analyse the correlation between the very low birthweight and the hearing test results through the
transient otoaccoustic emissions TEOAE the exact Fisher test was applied for an exact materiality of 5%.The obtained
results after the first hearing test through TEOAE are presented in table 94.

Tabel 94.Fisher's exact test applied for the variables VLBW - auditory test.

| ” Value ” df ” Asymp. Sig. (2-sided) || Exact Sig. (2-sided) |
| Pearson Chi-Square || 41,904992 || 2 || 0,000000 | | 0,000009 |
| Likelihood Ratio || 24,289162 || 2 || 0,000005 || 0,000002 |
| Fisher's Exact Test ” 26,466027 ” ” || 0,000001 |

2 cells (33,3%) have expected count less than 5. The minimum expected count is ,90.

Hearing screening results for VLBW preterm newborns are shown in figure 35.
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Figura 35.Hearing screening results for VLBW preterm newborns.

The fullterm newborn sample included a number of 4153 fullterm newborns who met criteria for inclusion
and exclusion from the study.

Hearing screening results for the term newborns are presented in tables 99 si 101.

Tabel 99.Pass/refer results in term newborn hearing screening.

Absolute Relative Cumulative relative
First test frequencies frequencies % frequencies %
Auditory test Refer 156 3,76 3,76
Pass 3997 96,24 100
Total 4153 100

Table 101. Hearing retesting results for the fullterm newborn.

. - Relative frequencies || Cumulative relative
Retesting Absolute frequencies (%) frequencies (%)
| Refer |7 | 6.79 | 6.79
Audotory test Pass 9 93.20 100
[Total [ 103 | 100 |




Reported to the entire sample of mature newborn the incidence of hearing loss risk is 1.68% 0 that is 7 subjects of the
total of 4153 fullterm neonates. Results are illustrated in Figure 36.
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Figura 36.The incidence of hearing loss risk in fullterm newborns.

The sample of fullterm newborns was analyzed according to their individual variables: sex, birthweight,
gestational age, types of pregnacy (single/multiple), peridural analgesia during labour, Apgar score. These variables
were analyzed both by descriptive statistics and specific tests to determine the correlation of some of them with hearing
screening results.

The hearing loss risk factors analysis was also done similar with that obtained in the preterm sample.

Percentage Distribution of factors for neonatal hearing loss can be found in the,, Year Position Statement:
Principles and Guidelines for Early Hearing Detection and Interventions Programs™ a JCIH in 1997 USA [2], and for
the fullterm newborns the sample can be seen in figure 39.
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Figura 39.Percentage distribution of risk factors in the sample of fulltime newborns.

A special analysis was done for the fullterm newborns with a family history of permanent hearing loss which
occured during childhood. In our study the family history of hearing loss was confirmed through statistical data as an
indisputable risk factor. In addition to the statistical study, the 11 cases were also studied from the point of view of the
genetic trees-outlined by historical data obtained from the family or healthy relatives [148,149,150,151] An example of
genetic tree of a subject from the sample is illustrated in figure 44.



A

Figura 44.Genetic tree of $.D. newborn.

As a GM transmission, from the analysis of cases it can be inferred that the model corresponds to all subjects,
autosomal recessive inheritance model.

General conclusions

1.Hearing loss risk factors distribution in preterm and in fullterm sample is dominated by risk factors related
to early neonatal pathology, related to family and genetic factors.

2.Hearing loss risk factors in the preterm sample , confirmed by tha statistical methods are the following:
gestational age (especially under 34 weekks), birthweight (especially under 1500 g), neonatal intensive unit care over 5
days, respiratory ventilation, ototoxic treatement, genetic syndroms associated with hearing loss risk, intraventriculare
hemorrhage, neonatal respiratory distress and moderate and severe perinatal hypoxia.

3.Hearing loss risk in preterms is increased in neonates exposed at hearing loss risk factors compared with
those without risk factors.

4.Hearing loss risk factors in fullterm sample confirmed by statistical methods are the following: permanent
childhood hearing loss family history, genetic syndromes associated with hearing loss risk.

5.In accordance to the statistical applied tests one has noticed that: respiratory distress, moderate and severe
perinatal hypoxia,neonatal hypotension, hipoxic-ischemic perinatal encephalopathy and intraventricular haemorrhage
don't represent additional hearing loss risk factors for the fullterm neonates sample.

6.Neonatal hearing screening is open to all newborns, regardless of the presence or absence of risk factors for
hearing loss.

7.Incidence of the risk for hearing loss in the preterm sample is 1,23%, value close to speciality literature.

8. Incidence of the risk for hearing loss in the preterm VLBW is 5,88%, slightly higher than specified in the
literature (2-4%).

9.Incidence of the risk for hearing loss in the fullterm newborn sample is 1,68% concordant with the literature
data.

10.The results obtained for the incidence of neonatal hearing loss risk, comparable with those in literature,
have shown that screening through the method of already mentioned transient autoacoustic emissions, as most
important neonatal hearing screening is efficient.

11.1n the absence of the possibility to make genetic tests, the genetic trees analysis on subjects with a family
history of permanent hearing loss which occured during childhood allow the orientation to genetic hearing loss
diagnosis.( nonsyndromic hearing loss with autosomal recessive inheritance).

12.The succes of an early diagnosis and then of the appropriate therapeutic intervention depends on the
folowing team members: neonatologists, family, pediatricians and family doctors, audiologists, otolaryngologists,
psychologists, speech-language pathologists.
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22.06.2001, UMF Cluj Napoca- took place in Arad Maternity.
”Clinic surveillance of the risk newborn”-21-25.02.2005, UMF Cluj Napoca.
”Ultrasound transfontanelara”-01.04.2005, UMF Cluj Napoca
”News in neonatal emergencies”- 22.01.-02.02.2007, UMF Timisoara.
"Infant Hip Ultrasound " - Prof.R.Graf, Graz, Austria — 4.05.- 06.05.2007,
Emergency Clinic for Children "M.S.Curie", Bucharest.
e “Optimising mechanical ventilation using waves and loops”, 15.0ct.2008,
Neonatology association in Romania- took place in Timisoara.
e ”“Hearing screening in the newborn, 15.10.2008, Neonatology association in
Romania, took place in Timisoara.
e Clinical use and advantages of SI”"PAP”, 16.10.2008, Neonatology association in
Romania, took place in Timisoara.
e “Current concepts in neonatal developmental care”, 16.10.2008, Neonatology
association in Romania, took place in Timisoara.
e "Fundamentals of mechanical ventilation in the newborn and infant"-
Prof.P.Riemensberger, Geneva - 5-6.12.2008, University “Lucian Blaga” — The
Faculty of Medicine ,, V.Papilian” Sibiu.



V.Doctorate of Neonatology
Town: Cluj Napoca
Institution: University of Medicine and Pharmacy "Iuliu Hatieganu" Cluj Napoca
Title of thesis: The study of risk factors in neonatal hearing loss. The importance
of the early detection”
Scientific advisor: Prof.Dr.Popescu Antonia

VI1.Functions performed

= Resident physician of Neonatology 1995 — 1999, University of Medicine and
Pharmacy ,,Victor Babes" Timisoara.

= Specialist in Neonatology 1999 — 2004, Neonatology department of Hospital of
Obstetrics and Gynecology Hospital ,,Dr.Salvator Vuia” Arad.

= MD Neonatology 2004 — in progress, | Neonatology Clinical Hospital Department
of Obstetrics and Gynecology Hospital ,,Dr.Salvator Vuia” Arad.

= Member in the competition committee to fill vacancies in neonatology specialist
and resident physician specializations, fifth year neonatology, department
Neonatology of County hospital Resita in 21.05.2007.

VI1.Membership in scientific societies
Member of the Society of Neonatology.

VII1.Areas of interest
1.Neonatal emergencies
2.Neonatal hearing screening

IX.Scientific Communications and Publications

Total papers: 29

Number of papers published in full as first author: 3.

Number of papers published in full as coauthor: 7.

Number of papers published in summary and / or communicated: 19

X.Selected scientific paper titles

- Filimon A, Popescu A, Serban O. Current stage of knowledge of risk factors
etiology and etiopathogeny on hearing loss, Journal of Clinical anatomy and
embriology, vol.1, nr 3, pag.7-11.

- Filimon A, Popescu A, Teodorescu D, Raica O. Preliminary data on early
diagnosis of neonatal hearing loss by acoustic otoemissions Clujul medical,
vol.LXXXI, nr.4, 2008 , pag.467-471.

- Filimon A, Popescu A,Teodorescu D, Tripa L, Tamas A. Hearing screening, key
link in the detection of congenital hereditary hearing loss, Review of Obstetrics
and Gynecology, 2009 in press.

- Teodorescu D, Filimon A, Vacaru V. Hearing loss in the newborn.The importance
of early detection.Medicine in Evolution 2003; 1:83-87.



- Teodorescu D, Filimon A, Viacaru V.Early diagnosis of the hearing loss in the
newborn important factor for reducing mental retardation.Medical Newspaper
from Arad 2004; 7(1):33-39.

- Filimon A, Teodorescu D.Hearing loss — neonatal risk factors. The 9-th DKMT
Euro-regional Conference on Environmental Health and Protection, Arad, 2007,
May 11 -13.

- Filimon A, Teodorescu D, lorga A.The newborn of a mother with HIV infection.
Symposium "tropical diseases with a potential entry in Romania"”, Arad,
24.03.2006.

- Teodorescu D, Burdan D, Filimon A.Stabilization of the revived newborn -
principles of therapeutic conduct. Academic Days of Arad, editia al5-a, 2005.

- Teodorescu D, Filimon A, Satmarean M, Burdan D, Iorga A. Clinic surveillance
of the risk newborn.Armedica 2005; 2:10-12.

X1.Published books

Coauthor:

Teodorescu D, FilimonA. Essential in neonatology, Arad “V.Goldis” University Press,
2007. ISBN 978-973-664-206-7.



