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FACTORS ASSOCIATED WITH HEARING 
IMPAIRMENT IN INFANTS WHO RECEIVED 
THERAPEUTIC HYPOTHERMIA

Summary
Birth asphyxia and hypoxic- ischemic encephalopathy (HIE) are among the leading causes of neonatal brain injury. 

Therapeutic hypothermia (TH) reduces the risk of death or severe disability at 18-24 months of age in infants with severe 
asphyxia. However, a significant proportion of survivors remain at higher risk of long-term complications, including hearing 
impairment. Currently, the incidence of hearing disorders in children after TH, considering various technical modalities, remains 
insufficiently studied. Therefore, this study aimed to determine the frequency of hearing impairment in infants treated with TH 
simple cooling methods and to identify risk factors for sensorineural hearing loss (SNHL) in infants with HIE.

Materials and methods. A retrospective cohort clinical study was conducted, comprising 82 infants in their first year of life 
(51 males [72.2%] and 31 females [37.8%]) who experienced severe birth asphyxia and underwent therapeutic hypothermia (systemic 
hypothermia utilizing simple cooling methods) between 2020 and 2023. Inclusion criteria were defined as follows: therapeutic 
hypothermia administered postnatally according to established indications (gestational age ≥35 weeks; evidence of perinatal 
depression [Apgar score <6 at 10 minutes postpartum or requirement for primary resuscitation lasting ≥10 minutes]; presence of 
moderate-to-severe hypoxic- ischemic encephalopathy [as classified by the modified Sarnat staging system] within 1-6 hours after 
birth). Exclusion criteria encompassed: gestational age <35 weeks, congenital malformations, confirmed genetic abnormalities, 
progressive obstructive ventriculomegaly, previous central nervous system infections, and neonatal hemolytic disease. A three- phase 
audiological screening protocol was implemented (initial two phases employing transient evoked otoacoustic emissions, followed by 
comprehensive diagnostic audiometry in the third phase). Statistical analyses included methods for evaluating dichotomous outcomes 
(two-tailed Fisher’s exact test, χ² test), comparison of continuous variables between independent cohorts, and nonparametric analyses 
for small sample sizes (Mann- Whitney U test). The predetermined significance threshold (α-level) for all analyses was p < 0.05.

This investigation was conducted as part of the Department of Pediatrics and Neonatology’s research initiative entitled 
«Diagnostic and Therapeutic Approaches to Pediatric Disorders: A Patient Safety Perspective» (State Registration No. 
0121U114304). The study protocol received ethical approval from the Dnipro State Medical University’s Ethics Committee.

Results. Adverse outcomes of hypoxic- ischemic injury, manifested as destructive cerebral tissue changes and diagnosis of cerebral 
palsy, were observed in 6 cases (7.3%). Abnormal otoacoustic emission results during the second screening phase were detected in 
7 infants (8.5%). Sensorineural hearing loss (SNHL) was diagnosed in 6 patients (7.3%), with these findings demonstrating no statistically 
significant divergence from comparative studies where therapeutic hypothermia with simple cooling methods was not specified (p > 0.05). 
Among SNHL cases, 4 exhibited post-ischemic cerebral lesions while 2 demonstrated moderate lateral ventricular dilatation. Infants with 
SNHL required significantly prolonged respiratory support (8 (4-26; 7-14) vs. 14.5 (13-29; 13.5-22) days, p < 0.05), extended intensive 
care unit hospitalization (25 (9-106; 19-33) vs. 29 (15-85; 21-37) days, p < 0.05), and delayed initiation of oral feeding (7 (2-25; 5-9) 
vs. 19 (11-22; 19-21) days, p < 0.1). This cohort demonstrated significantly elevated incidence rates of primiparous delivery (p < 0.05), 
cesarean delivery requirement, cardiopulmonary resuscitation with cardiac massage and medication administration during initial 
stabilization, need for postpartum hemodynamic support, and neonatal sepsis occurrence. A markedly higher prevalence of short-term 
adverse outcomes from asphyxia and hypoxic- ischemic encephalopathy at discharge was documented (2.7% vs. 66.7%, p < 0.05).

Conclusions. The incidence of auditory impairment following therapeutic hypothermia utilizing simple cooling methods 
demonstrated no significant variation from studies employing unspecified cooling techniques. Principal risk factors for hearing 
dysfunction included severity of birth asphyxia, degree of postnatal clinical compromise, extent of cerebral tissue injury, and 
occurrence of postnatal infectious complications.

Keywords: Asphyxia, Hypoxic- Ischemic Encephalopathy, Therapeutic Hypothermia, Hearing, Risk Factors, Neonates, Infants.

Introduction
Birth asphyxia and hypoxic- ischemic encephalopathy 

(HIE) represent predominant etiologies of neonatal brain injury, 
with incidence rates of 1.5 per 1000 live births in developed 
nations and 2.3-26.5 per 1000 in low- and middle- income 
countries. Therapeutic hypothermia (TH) demonstrates efficacy 
in reducing mortality or severe disability risk at 18-24 months 
among neonates with moderate-to-severe HIE. However, 
survivors without cerebral palsy frequently exhibit elevated 
risks of motor deficits, cognitive impairments, and sensory 
dysfunction including auditory and visual deficits [1-4].

Hearing impairment may substantially compromise 
developmental trajectories, particularly in communication 

capacity, social adaptation, and quality-of-life metrics [2]. 
Despite its clinical significance, the precise prevalence 
of auditory dysfunction following TH remains uncertain, 
particularly regarding variability in cooling methodologies 
[2-4,5].

A 2013 Cochrane meta-analysis incorporating seven 
randomized controlled trials reported hearing impairment 
incidences of 3.8% (15/396) in TH survivors versus 5.8% 
(19/324) in normothermic controls, without conclusive 
evidence for TH’s protective effect (risk ratio 0.66; 95% 
confidence interval (CI): 0.35, 1.26) [6]. Subsequent 2024 
meta-analysis of 5,821 infants from 56 high-income and 15 
low/middle- income countries documented overall hearing 
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impairment prevalence of 5% (95% CI: 3-6%; n=4868) in TH 
recipients versus 3% (95% CI: 1-6%; n=953) in non-cooled 
HIE counterparts. Geographical stratification revealed 7% 
prevalence (95% CI: 2-15%) in resource- limited settings 
versus 4% (95% CI: 3-5%) in high-income countries [5].

Park et al. (2023) analyzed data from 6,994 children 
(2012-2019), demonstrating significant reduction in 
cerebral palsy incidence (7.5%; Cochran- Armitage 
trend test p = 0.0464) without comparable declines 
in neurodevelopmental delay (11.8%; p = 0.2244) or 
sensorineural hearing loss (3.0%; p = 0.0667) [7].

Established risk factors for auditory impairment in HIE 
include depressed Apgar scores, HIE severity, mechanical 
ventilation requirement, ototoxic medication exposure, and 
neonatal intensive care hospitalization exceeding 7 days [8]. 
Despite disproportionate HIE burden in resource- limited 
settings, research remains scarce in these populations. 
Notably, no previous investigations have specifically 
evaluated outcomes following TH utilizing simple cooling 
methods.

Therefore, this study aimed to establish the incidence 
of hearing impairment following TH with simple 
cooling methods and identify associated risk factors for 
sensorineural hearing loss in HIE-affected neonates.

Materials and Methods
The study was conducted at neonatal clinics 

and follow-up clinics of the Municipal Institution 
«Regional Medical Center for Family Health» (Dnipro 
Regional Council) and the Municipal Institution «City 
Multidisciplinary Clinical Hospital of Mother and Child 
named after Prof. M. F. Rudnev» (Dnipro City Council). 
Ethical approval was obtained from the Dnipro State 
Medical University’s Ethics Committee.

This retrospective cohort study enrolled 82 neonates 
(first year of life) who underwent therapeutic hypothermia 
(TH) between 2020-2023, utilizing systemic hypothermia 
using simple cooling methods. Inclusion criteria comprised: 
TH administration per standard indications (gestational age 
≥35 weeks; perinatal depression evidenced by Apgar score 

<6 at 10 minutes or ≥10 minutes of primary resuscitation; 
moderate-to-severe hypoxic- ischemic encephalopathy (HIE) 
classified via modified Sarnat staging within 1-6 hours 
post-delivery). Exclusion criteria included: gestational 
age <35 weeks, congenital anomalies, confirmed genetic 
disorders, progressive obstructive ventriculomegaly, prior 
central nervous system infections, and neonatal hemolytic 
disease. Short-term poor prognosis was operationalized as: 
radiographic evidence of hypoxic- ischemic CNS lesions, 
seizure activity, abnormal neuromotor tone, or inability to 
establish full oral feeding by neonatal discharge [9]. Long-
term adverse outcomes were defined as cerebral palsy 
diagnosis or structural brain abnormalities on neuroimaging.

Auditory assessment followed Order № 1144 (09.06.2021) 
of the Ukrainian Ministry of Health («On Approval of the 
Procedure for Conducting Children’s Hearing Screening») 
[10]. Primary hearing screening employed elicited otoacoustic 
emissions (OAEs) prior to neonatal discharge. Failed 
screenings prompted secondary evaluation at 3 months via 
OAEs or Auditory Brainstem Response (ABR) testing by 
pediatric otolaryngology specialists.

All participants before age one received quarterly 
multidisciplinary surveillance by pediatrician and pediatric 
neurologists. Neurodevelopmental status was assessed 
using Ages & Stages Questionnaires® (ASQ) (https://www.
broomfieldpediatrics.com/ages-stages- questionnaires/). 
Neurosonographic screening was routinely performed to 
detect post-ischemic cerebral pathology.

Statistical analyses included methods for assessing 
effect in alternative response formats (two-tailed Fisher’s 
exact test, χ² test), as well as for evaluating differences 
between two independent samples concerning any 
quantitative indicator, using the Mann- Whitney U test. 
For all types of analysis, the critical significance level 
(α-level) was set at p < 0.05.

Results and discussion
During the observation period, 82 neonates underwent 

therapeutic hypothermia. Baseline clinical characteristics 
are presented in Table 1.

Table 1

Characteristics of children who underwent therapeutic hypothermia

Parameter Characteristic
Gestational age at birth, weeks, median (quartiles; min–max) 39.5 (38.0-41.0; 39.0-40.0)
Birth weight, grams, median (quartiles; min–max) 3400 (3300-3980; 3130-3940)
Apgar score at 1 minute, median (quartiles; min–max) 2 (1-4; 1.5-2)
Apgar score at 5 minutes, median (quartiles; min–max) 3 (2-5; 3-4)
Boys, n (%) 51 (72.2%)
Girls, n (%) 31 (37.8%)
Maternal risk factors during pregnancy, n (%) 56 (68.3%)
Intrapartum factors, n (%) 25 (30.5%)
Fetal/newborn risk factors, n (%) 46 (56.1%)
Feto-placental risk factors, n (%) 9 (11.0%)
Intrauterine events, n (%) 33 (40.2%)
Major instrumental deliveries, n (%) 20 (24.4%)
First births, n (%) 45 (54.9%)
Cesarean delivery, n (%) 3 (3.7%)
Meconium in amniotic fluid, n (%) 27 (32.9%)
Intubation in the delivery room, n (%) 82 (100%)
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Continuation of the table 1
Parameter Characteristic

Need for heart compressions during initial resuscitation, n (%) 27 (32.9%)
Need for medications during initial resuscitation, n (%) 14 (17.1%)
Need for initial resuscitation >10 minutes, n (%) 82 (100%)
Need for mechanical ventilation (MV), n (%) 82 (100%)
Duration of MV, days, median (quartiles; min–max) 7 (3-17; 4-10.5)
Hemodynamic support, n (%) 27 (32.9%)
Duration of oliguria, days, median (quartiles; min–max) | 3 (0-13; 0-7)
Seizures, clinical and/or EEG-confirmed, n (%) 34 (41.5%)
Initiation of enteral feeding, days, median (quartiles; min–max) 0 (0-2; 0-3
Initiation of oral feeding, days, median (quartiles; min–max) 7 (2-25; 4-11)
Duration of NICU stay for survivors, days, median (IQR; min–max) 26 (9-106; 14-41)
Neonatal sepsis, n (%) 3 (3.7%)
Short-term adverse outcomes at discharge, n (%) 6 (7.3%)

During the observation period, 82 neonates underwent 
therapeutic hypothermia. Baseline clinical characteristics 
are presented in Table 1. All participants had confirmed 
birth asphyxia meeting criteria for therapeutic hypothermia 
according to the Order No. 225 (28.03.2014) of the 
Ministry of Health of Ukraine («Initial, resuscitation, and 
post-resuscitation care of newborns in Ukraine»). The 
study did not stratify participants by severity of hypoxic- 
ischemic encephalopathy (HIE) given potential levelling 
of specific clinical signs by hypothermia initiation within 
the first 6 postnatal hours. Short-term adverse outcomes 
occurred in 6 cases (7.3%), predominantly manifesting as 

post-ischemic cerebral injury (basal ganglia ischemia or 
diffuse hypoxic- ischemic encephalopathy).

Primary hearing screening identified 7 infants (8.5%) 
with abnormal otoacoustic emission results at neonatal 
discharge. Repeated examination including comprehensive 
audiological evaluation confirmed sensorineural hearing 
loss (SNHL) in 6 patients (7.3%), including 4 cases 
(66.7%) with radiographically evident cerebral ischemic 
lesions and 2 cases (33.3%) demonstrating moderate 
ventriculomegaly.

Differences between cohorts with and without SNHL 
are presented in Table 2.

Table 2
Characteristics of children with hearing impairments and without hearing impairments

Parameter

Characteristic
Children 

without hearing 
impairments (n=75)

Children who did 
not pass the first 
screening (n=7)

Children with diagnosed 
sensorineural hearing 

loss (n=6)
Gestational age at birth, weeks, median (quartiles; 
min–max)

40 (38,0-41,0; 
39,0-40,0) 39 (38-41; 39-41) 40 (38-41; 39-41)

Birth weight, grams, median (quartiles; min–max) 3700 (3000-3980; 
3190-3940)

3650 (3300-3890; 
3450-3795)

3700 (3300-3970; 
3600-3890)

Apgar score at 1 minute, median (quartiles; min–max) 2 (1-4; 2-3) 2,0 (1-3; 1-2) 2,0 (1-4; 1-3)
Apgar score at 5 minutes, median (quartiles; min–max) 3 (3-5; 3-4) 3,0 (2-5; 3-5) 4,0 (2-5; 5-5)
Lactate in the first 6 hours of life, mmol/L, median 
(quartiles; min–max)

2,0 (2,0-5,0; 
2,0-3,0)

6,45 (4,0-8,9; 
(4,0-8,9) 4,0 (2,0-8,9; 2,0-8,9)

Boys, n (%) 45 (60,0) 6 (85,7) 5 (83,3)
Girls, n (%) 30 (40,0) 1 (14,3) 1 (16,7)
Maternal risk factors during pregnancy, n (%) 49 (65,3) 7 (100) 6 (100)
Intrapartum factors, n (%)## 21 (28,0) 4 (57,1) 4 (66,7)
Fetal/newborn risk factors, n (%)## 45 (60,0) 1 (14,3) 1 (16,7)
Feto-placental risk factors, n (%) 7 (10,0) 2 (28,6) 2 (33,4)
Intrauterine events, n (%) 29 (38,7) 4 (57,1) 4 (66,7)
Major instrumental deliveries, n (%) 18 (24,0) 2 (28,6) 2 (33,4)
First births, n (%)# 38 (50,7) 7 (100) 6 (100)
Cesarean delivery, n (%)# 3 (4,0) 2 (28,6) 2 (33,4)
Meconium in amniotic fluid, n (%) 25 (33,3) 2 (28,6) 1 (16,7)
Intubation in the delivery room, n (%) 82 (100) 7 (100) 6 (100)
Need for heart compressions during initial 
resuscitation, n (%)# 21 (28,0) 6 (85,7) 6 (100)

Need for medications during initial resuscitation, n (%)# 10 (13,3) 4 (57,1) 4 (66,7)
Need for initial resuscitation >10 minutes, n (%) 75 (100) 7 (100) 6 (100)
Need for mechanical ventilation (MV), n (%) 75 (100) 7 (100) 6 (100)
Duration of MV in days, median (quartiles; min–max) 7 (3-15; 4-9) 6 (4-17; 5-9) 6 (4-17; 5-9)
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Continuation of the table 2

Parameter

Characteristic
Children 

without hearing 
impairments (n=75)

Children who did 
not pass the first 
screening (n=7)

Children with diagnosed 
sensorineural hearing 

loss (n=6)
Duration of respiratory support (any method) in 
days, median (quartiles; min–max)* 8 (4-26; 7-14) 14,5 (8-29; 13-15) 14,5 (13-29; 13,5-22)

Need for hemodynamic support, n (%)# 21 (28,0) 6 (85,7) 6 (100)
Duration of hemodynamic support in days, median 
(quartiles; min–max) 3 (0-10; 3-4) 5 (3-7; 3-6) 4 (3-7; 3-6)

Duration of oliguria in days, median (quartiles; 
min–max) 0 (0-1; 0-0) 3 (1-3; 1-3) 3 (1-3; 1-3)

Seizures, clinical and/or EEG-confirmed, n (%) 30 (40,0) 4 (57,1) 4 (66,7)
Start of enteral feeding in days, median (quartiles; 
min–max) 0 (0-2; 0-3) 6 (5-10; 6-8) 7 (5-11; 6-10)

Start of oral feeding in days, median (quartiles; 
min–max** 7 (2-25; 5-9) 19 (19-21; 19-21) 19 (11-22; 19-21)

Duration of stay in NICU for survivors, days, 
median (IQR; min–max)* 25 (9-106; 19-33) 30 (21-85; 29-37) 29 (15-85; 21-37)

Neonatal sepsis, n (%)# 0 3 (42,9) 3 (50)
Short-term adverse outcomes at discharge from 
hospital, n (%)# 2 (2,4) 4 (57,1) 4 (66,7)

**Notes (Differences between the group of children without hearing impairments and the group with sensorineural hearing loss).
* – Statistically significant differences (p < 0.05) according to the Mann- Whitney U test.
** – Statistically significant differences (p < 0.1) according to the Mann- Whitney U test.
# – Statistically significant differences (p < 0.05) according to Fisher’s exact test.
## – Statistically significant differences (p < 0.1) according to Fisher’s exact test.

Comparative analysis revealed no significant differences 
in gestational age, birth weight, or Apgar scores between 
cohorts with and without SNHL.

Neonates with SNHL required significantly prolonged 
respiratory support (median 14.5 days [13-29; 13.5-22]) 
vs neonates without SNHL (median 8 days [4-26; 7-14], 
p < 0.05). They also exhibited an extended neonatal 
intensive care unit hospitalization (median 29 days [15-85; 
21-37]) vs 25 days ([9-106; 19-33], p < 0.05), and delayed 
establishment of oral feeding (median 19 days [11-22; 
19-21]) vs 7 days ([2-25; 5-9], p < 0.1 The SNHL cohort 
showed significantly higher prevalence rates (p < 0.05) of: 
primiparous delivery, cesarean delivery, cardiopulmonary 
resuscitation with medication administration, postoperative 
hemodynamic support requirement, and neonatal sepsis 
occurrence. Furthermore, this group demonstrated 
markedly increased incidence of short-term adverse 
outcomes at discharge (2.7% vs. 66.7%, p < 0.05). Prenatal 
risk factors for severe birth asphyxia were more frequently 
observed in SNHL cases (p = 0.1)

The global prevalence of hearing impairments in the 
general newborn population ranges from 0.1% to 0.4% [11], 
while among infants admitted to neonatal intensive care 
units, it reaches approximately 1.57% [12]. The prevalence 
of sensorineural hearing loss diagnosed after at least five 
years of follow-up in healthy newborns with a fifth- minute 
Apgar score of 7-10 and no intensive care hospitalization is 
approximately 0.6%, with equal distribution between sexes 
[13]. The risk of hearing impairment is significantly elevated 
in neonates with a history of birth asphyxia. A subset of 
infants with hypoxic- ischemic encephalopathy (HIE) will 
develop hearing deficits despite therapeutic hypothermia [7].

In the present study, sensorineural hearing loss was 
diagnosed in 6 (7.3%) children who underwent systemic 

hypothermia using simple cooling methods. A systematic 
review by Pawale et al. (2024), encompassing 71 studies 
and 5,821 infants, provided a detailed assessment of hearing 
disorder prevalence in children with hypoxic- ischemic brain 
injury. As previously reported, the overall prevalence of 
hearing impairment in surviving infants with HIE following 
therapeutic hypothermia was 5% (95% CI 3-6%, n=4,868 
from 64 studies), compared with 3% (95% CI 1-6%, 
n=953 from 19 studies) under normothermic post-asphyxia 
conditions [5]. Notably, no statistically significant difference 
was observed between the incidence rates of hearing 
impairment after hypothermia in Pawale et al.’s (2024) 
study and our findings (p=0.3394, according to χ² test).

Among the 64 studies included in Pawale et al.’s (2024) 
systematic review, only one reported evaluated manually- 
regulated systemic hypothermia (employing simple cooling 
methods) [5, 14], finding comparable hearing outcomes 
between basic cooling (4/77 cases) and servo- controlled 
systems (2/63 cases; Fisher’s exact test p=0.6904). Our 
results similarly showed no significant divergence from servo- 
controlled hypothermia data (p=0.4662, Fisher’s exact test).

The 5% impairment rate in moderate-to-severe HIE 
contrasts with 3% [5] in mild HIE cohorts [5] and 10% in 
non-cooled moderate-to-severe cases [5]. The design of our 
study did not include an assessment of otoprotective effect; 
however, extensive animal studies demonstrate significant 
and clinically meaningful hearing preservation potential of 
induced hypothermia [13].

The etiological spectrum of neonatal hearing impairment 
encompasses diverse pathophysiological mechanisms. The 
While the precise pathways mediating auditory damage 
induced by birth asphyxia and hypoxia remain incompletely 
characterized [13], clinical and histopathological studies 
suggest hypoxia- induced injury to cochlear hair cells and 
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retrocochlear auditory pathways. Notably, infants with 
mild-to-moderate asphyxia exhibit significantly attenuated 
otoacoustic emissions compared to controls, even when 
standard neonatal hearing screening was normal. There is 
also evidence suggesting potential synergistic interactions 
between asphyxia and other pathological processes in 
auditory pathway disruption [13,15,16].

In hypoxic- ischemic encephalopathy (HIE), the 
vulnerability of the eighth cranial nerve to ischemic injury 
may underlie observed hearing deficits, typically manifesting 
as profound sensorineural loss. This frequently co-occurs 
with midbrain and brainstem pathology. Thalamic and 
basal ganglia lesions demonstrate particularly strong 
associations with auditory impairment, whereas isolated 
cystic encephalomalacia sparing brainstem structures 
less commonly affects hearing function [2]. Our data 
identify several clinically significant risk factors: severity 
of birth asphyxia, postnatal clinical status, and concurrent 
complications (particularly post-asphyxial sepsis). Notably, 
the cohort with hearing impairment exhibited significantly 
higher incidence of destructive post-ischemic cerebral 
lesions, likely reflecting vestibulocochlear pathway damage.

Multiple studies have identified various neonatal risk 
factors for hearing impairments in infants with HIE, including:

• Abnormal blood pH, base excess, lactate concentrations, 
and aminoglycoside administration (Smit et al., 2013) [17];

• Depressed Apgar scores, dysglycemia, multiorgan 
dysfunction, and elevated creatinine/liver transaminases 
(Fitzgerald et al., 2019) [18];

• Hyperlactatemia, hyperglycemia, and advanced HIE 
staging (Chen et al., 2021) [2];

• Abnormal blood pH, BE, and lactate (Michniewicz 
et al., 2022) [19];

• Five-minute Apgar score <7 combined with 
intensive care admission and mechanical ventilation 
requirement (Hemmingsen D et al., 2024) [13].

In our cohort, neonates with sensorineural hearing loss 
required significantly prolonged NICU hospitalization, 
extended respiratory support, delayed oral feeding 
initiation, and more frequent hemodynamic stabilization. 
These parameters collectively reflect the severity of post-
asphyxial clinical compromise.

Early recognition of these prognostic markers proves 
critical for timely audiological intervention. Prompt 
diagnosis and rehabilitation initiation substantially improve 
neurodevelopmental outcomes, particularly for speech 
acquisition and cognitive function [13].

The present study is subject to certain limitations, 
primarily due to the relatively small sample size employed 
for the analysis of risk factors, a factor which may lead to 
a certain degree of bias in the conclusions drawn.

Conclusions. The incidence of auditory impairment 
following systemic hypothermia utilizing simple cooling 
methods demonstrated no significant divergence from 
studies employing alternative or unspecified cooling 
approaches during post-asphyxial management. Principal 
determinants of hearing dysfunction included severity of 
birth asphyxia, degree of postnatal clinical compromise, 
extent of hypoxic- ischemic cerebral injury, and occurrence 
of postnatal infectious complications. Enhanced 
comprehension of these etiopathogenetic mechanisms 
remains imperative for developing preventive strategies, 
refining prognostic accuracy, and identifying high-risk 
populations requiring targeted surveillance.
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ФАКТОРИ, ПОВ’ЯЗАНІ З ПОРУШЕННЯМ СЛУХУ У НЕМОВЛЯТ, ЯКІ ОТРИМУВАЛИ ЛІКУВАЛЬНУ 
ГІПОТЕРМІЮ

М. В. Соломенко1, О. Н. Харитонова2

Дніпровський державний медичний університет,  
(м. Дніпро, Україна)1

Комунальне підприємство «Регіональний медичний центр родинного здоров’я» Дніпропетровської обласної ради, 
(м. Дніпро, Україна)2

Резюме.
Асфіксія при народженні та гіпоксично- ішемічна енцефалопатія є основною причиною ушкоджень головного мозку не-

мовлят. Лікувальна гіпотермія знижує ризик смерті або тяжкої інвалідності у віці 18-24 місяців у дітей з важкою асфіксією. 
Але серед тих, хто вижив, частка дітей має підвищений ризик порушень стану здоров’я, в тому числі і порушень слуху. Мало 
вивченою на теперішній час є частота порушень слуху у дітей після лікувальної гіпотермії з урахуванням різних технічних 
різновидів її проведення.

Тож, метою нашого дослідження було визначення частоти порушень слуху у немовлят після лікувальної гіпотермії з вико-
ристанням простих засобів охолодження, а також дослідження факторів ризику, пов’язаних з нейросенсорною втратою слуху 
у немовлят з гіпоксично- ішемічною енцефалопатією.

Матеріали та методи. Було проведене ретроспективне когортне клінічне дослідження, куди були включені 82 дитини першого 
року життя (51 (72,2%) хлопчики та 31 (37,8%) дівчаток), які мали важку асфіксію псля народження і яким проводилась лікувальна 
гіпотермія (системна гіпотермія з використанням простих засобів охолодження) протягом 2020-2023 років. Критеріями включення 
були проведення лікувальної гіпотермії після народження відповідно до показань (гестаційний вік ≥35 тижнів; ознаки перина-
тальної депресії (оцінка за шкалою Апгар (ОША) < 6 на 10-й хвилині життя або проведення первинної реанімації протягом не 
менше 10-хвилин); помірна або важка гіпоксично- ішемічна енцефалопатія (за даними модифікованої шкали Sarnat), наявна у віці 
1-6  годин). Критеріями виключення були гестаційний вік менше 35 тижнів, діагностовані вроджені вади розвитку, генетичні дефек-
ти, прогресуюча вентрикуломегалія обструктивного характеру, перенесені нейроінфекції, гемолітична хвороба новонародженого.

Проводився трьохетапний скринінг слуху (перші два етапи з залученням отоакустичної емісії, третій етап – повне аудіо-
логічне обстеження).

Статистична обробка результатів проводилась з використанням методів оцінки ефекту при альтернативній формі результату 
реакції (точний критерій Фішера, двосторонній; хі-квадрат), оцінки відмінностей між двома незалежними вибірками за рівнем 
будь-якої ознаки, виміряної кількісно, між малими вибірками (критерій Манна- Уітні). Для всіх видів аналізу критичне значення 
рівня значущості (p) приймалося < 0,05.
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Виконання роботи проводилося в рамках НДР кафедри Педіатрії 3 та неонатології «Підходи до діагностики та лікування 
хвороб дитячого віку з позиції безпеки пацієнта», № держреєстрації – 0121U114304. Дослідження схвалене комісією з етики 
Дніпровського державного медичного університету.

Результати. Несприятливі наслідки гіпоксично- ішемічного ушкодження у вигляді деструктивних змін мозкової тканини 
та діагнозу дитячого церебрального паралічу були зафіксовані у 6 (7,3% дітей). Сім дітей (8,5%) продемонстрували аномальні 
(позитивні) результати другого етапу отоакустичної емісії. Діагноз нейросенсорної туговухості був встановлений у 6 (7,3%) 
дітей (ці дані достовірно не відрізлись від результатів інших досліджень, де не була заявлена лікувальна гіпотермія з вико-
ристанням простих засобів охолодження). Серед дітей з нейросенсорною туговухістю у 4 були виявлені деструктивні пості-
шемічні ураження мозку, а у 2 виявлялась вентрикулодилатація бічних шлуночків помірного ступеня. Немовлята з проявами 
нейросенсорної туговухості мали достовірно довшу тривалість респіраторної підтримки (8 (4-26; 7-14) проти 14,5 (13-29; 
13,5-22) днів, р<0,05), тривалість перебування у відділенні інтенсивної терапії (25 (9-106; 19-33) проти 29 (15-85; 21-37) днів, 
р<0,05) та довший час до початку орального харчування (7 (2-25; 5-9) проти 19 (11-22; 19-21) днів, р<0,1). Діти з порушеннями 
слуху мали достовірно вищу частоту (р<0,05) народження під час перших пологів, необхідності проведення кеcарева розтину, 
потреби проведення непрямого масажу серця та введення медикаментозних препаратів під час первинної реанімації, потреби 
проведення гемодинамічної підтримки в післяпологовому періоді та частоти розвитку сепсису новонародженого. Достовірно 
вищою також була частота виявлення короткотермінових несприятливих наслідків асфіксії та гіпоксично- ішемічної енцефа-
лопатії на момент виписки з лікарні (2,7% проти 66,7%, р<0,05).

Висновки. Таким чином, частота порушень слуху у дітей після лікувальної гіпотермії з використанням простих засобів 
охолодження не відрізнялась від результатів досліджень, де не був заявлений подібний спосіб охолодження. Факторами ризику 
порушень слуху були важкість асфіксії при народженні, тяжкість стану дитини в післяпологовому періоді, тяжкість ураження 
мозкової тканини та постнатальні інфекційні ускладнення.

Ключові слова: асфіксія, гіпоксично- ішемічна енцефалопатія; лікувальна гіпотермія; слух; фактори ризику; новона-
роджені; немовлята.
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