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ABSTRACT
Background- Intraventricular hemorrhage is one of the medical issues that preterm infants are

susceptible to as a resuit their difficulty adjusting to life outside the womb. The term "intra



ventricular hemorrhage" refers to bleeding into the ventricular system from the germinal matrix,
a highly cellular and vascular tissue that is only seen in preterm newborns andsgasity,

causing bleeding into the ventricles and the parenchyma in the presence of perinatal stressors.

Objectives To assess magnitude and associated factors of intraventricular hemorrhage in

preterm neonates admitted to Tibebe Ghion specialized hbspit

Methods- 196 preterm newborns hospitalized to Tibebe Ghion specialty hospital were the
subject of a crossectional investigation. The neonatal referral form, the mother's medical file,
and an iAperson interview with the mother and bedside craniabg@phy used to collect
clinical data. After data was entered into Epi Info and exported to SPSSsianedyg carried out

using Bi and multivariable logistic regression.

Results-The overall magnitude of IVH in preterm newboaraong preterm neonate admitted

to TGSH was 53 (27.04%), (95% CI. 20.9%2.2%). In the multivariable logistic regression
analysis, a birth welg of between 15002000gn{AOR: 0.38, 95% CI. 0.18.79) were
negativelyand those neonates witgestational agbéetween 282weeks(AOR: 2.14, 95%CI:

1.04- 4.41)were positively associated with occurrence of intra ventricular hemorrhage.

Conclusion and recommendation;-The study discovered that the magnitude of IVH is

slightly higher than that of prior studiesraoin diferent part of the world and thoseonates
delivered at early gestational ages and those wetki low birth weight have a higher incidence
of IVH Therefore, both guardians and health providers should give moreiaitéot those

neonates bornt@arly gestational and with smairth weight.

Key word: Intra ventricular hemorrhage, preterm neonates, Associated factoekeTGhion

specialized hospital.
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1, Introduction

1.1,Background

The term "intraventricular hemorrhage" refers to the presence of blood inside the cerebral
ventricular system as a result of germimeltrix hemorrhage, which tears through the ependymal
lining and into the lateral ventricles. The germinal matrix evolved early in the process of brain
development and served as the site of glial and neuronal differentiation. Given the burden on it,
its derse cellular and vascular nature prevents it from adequately controlling cerebral blood flow.
As a result, both prenatal stress and stress during birth ¢eassedrteries to easily rupti6g
The periventricular region first encounters bleeding, and if it persists, the increased blood
volume dissects into the surrounding lateral ventricles, causing intraventricular hemorrhage
(IVH). This form of bleeding is only possible when tperminal matrix is present. The germinal
matrix does not exist in term babies and begins to form by 28 wesdsregress around
35weeks Therefore, the only group at risk for this typkbleeding is preterm newbor{
about 90% of all IVHs in the newborn period occur in infants of <35 weeks, gestation and based

on birth weight IVH is very common in the very low andrerely low birth weighbabied.7]

Around the world, more than 15 milliarewborns are born prematurely every year, with
low-income nations accounting for more than half of these births. Additionally, more premature
newborns are surviving in high income nations as a result of improved neonatal care,
contributing to a ise in préerm births worldwide [1]. However, preterm birtnelated
complications are the main causes of infant death in- lamd middle-income countries
(LMIC)[2]. Ethiopia had a death rate of 29% for preterm newborns hospitalized to neonatal
intensive care units (NICUSs); respiratory distress syndrome, infection, and perinatal asphyxia
were the three main causes of preterm deaths, and mortality rates were higherrin lowe

gestational age§3].



A preterm birth is defined by the World Health Organization as any birth that takes place
before 37 complete weeks of gestatiam 259 days after th mother's last menstrual cycle
Additionally, newborns arelassified according to their birth weight as having a low birth weight
(LBW; 15002500 g), a very low birth weight (VLBW; 1000499 g), or anxdremely low birth
weight (ELBW< 1000 g}4].

Intraventricular hemorrhage, the most common neonatal intracranial disease, is one of the

most frequent problems created by the immaturity brought on by preamttir.[5].

Preterm birth is frequently associated with complications, both metabolic and structural.
The IVH problem in preten infants delivered before 35 weeks of gestation is still quite serious.
The incidence of IVH in neonates who are VLBW and ELBW is estimated to be 50%
worldwide. The risk increases with lower gestational age and in babies that are smaller than
normal. Thefrequency varies according to birth weight and gestationalmaggrity of infants
with severe IVHdie and those who do survive the acute problems are likely to develojpdiong

neurologic squeal$14].

IVH is related to alterations in cerebral blood flow to the immature germinal matrix
microvasculature. The germinal matrix is richly supplied witicro vessels but lacking
basement membrane deposition, tight junctiams] glialend footinvestiture. When the infants
experience hypotension, hypoxemia, hypercapnia, or acidosis, cerebral blood flow rises as a
response to thensult. Then ventricular distension compromises blood flow, which further
causes venous stasistvn the periventricular whitenatterand parenchymal venous infarction
happensthis makeslemorrhage occurs within the germinal matoxbleed ad as it growsnay

extendinto the ventricular systeh7].

Premature membrane rupture, protracted labor, male sex, metabolic acidosis, postnatal
resuscitation, earlpnset neonatal sepsiand respiratgr distress syndrome are all recognized

risk factors for IVH in premature infanf$2]



90% of IVH cases occur in the first five days of life, with the majasitgurring in the
first 24 hours. The severity of these cases increases throughout the course of the following days.
Thus, according to the IVH grading, head ultrasound (HUS) is typically conducted in clinical
practice between days 5 and 7 when it is amiist severi@]. In the first 24 hours, some high

risk preterm newborns can need haldthound9].

There are a number of investigative techniquesiuding computed tomography (CT),
magnetic resonance imaging (MRI), and ultragwaphy, that can be used to diagnosenatal
cranial hemorrhages. U/S is a less expensivenanehvasiveway to check for IVH in newborns.

It is highly sensitive, practitadynamic, radiatioffree, and used in the diagnosis @¥H and sub
ependymal hemorrhag20]On a sonographic scan, rgenal matrix hemorrhages occur as
echogenic areas along the catldalamic groove that run along the frontal horn of the lateral

ventricle.[6].

The severity of PIVH is described ugimodified Papile classification (see Tabl¢ll)

Tablel Showing grading of intraventriculdremorrhage according to modified papile classification.

Grade Description

I being confined taub ependymal regiorgerminal matrix

Il Occupying50% of the lateral ventricle volum&nd no ventriculal
dilatation.

1 Hemorrhage in to lateral ventricle, resulting dilatation of the
ventricle.

v Ventricularhemorrhage with parenchymal extension/presenci

infarction.



1.2 Statement of the problem

Worldwide undeffive mortality has dramatically decreased recenihygluding in
Ethiopia. Neonatal mortality in Ethiopia, however, has remained constant and is even thought to
be rising over the previous several years; it was 29 per 1000 live births in 2016 and 30 per 1000
live births in 201913]. Newborn morbidity and death would be decreased with early detection
and treatment of neonatal probletw$! is one of complication associated with preterm and
significantly contribute to death and lasts lifelong impaa survivors.neonates thaborn
prematurely and who are fewer than 35 weeks gestationaragmore likely to develop IVH.
Children who survive the immediate complications are likely to experience conditions like
cerebral palsy, pogtemorrhagic hydrocephalus, cognitive/intellectual impairment, and epilepsy
later in childhood. These conditions could significantly hinder tloavth and development of
the affected childrerj14].

Once IVH develops, there are few treatment options, most of which are supportive and
concentrate on controlling the conseqces.The majority of therapies now utilizet treat
intraventricular hemorrhageseones that are focused on treating the consequences. The typical
course of treatment focuses on controlling intracranial pressure and treating coagulopathy to stop
bleeding from progressing and leading to the onset of hydrocephalus. The management of IVH

conseqguences involves combininggoal therapy with fibrinolysig6, 15].

Preventing early birth is the best way to lower Plated morbidity and death rates.
Therefore, itis necessary to identify high risk neonates in order to settle on prevention methods.
There are few statistics available on the prevalence, risk factors, and consequences of IVH in

low-income countrie§l6].



1.3, Significance of the study

Intraventricular hemorrhage is ongf significant sign of poor neurodevelopmental
outcomes in newborrdreterm neonates who develop IVH are more likely to die, and survivors
are more likely to be permanently disabled. It is difficult to produce local statistics in Ethiopia
since the settingnd care provided to preterm newborns varies from high income nations, and the
majority of the literatures that are currently available arentegrom high income countries

There are a few studies on the prevalence of IVH in pretemiborns in eashfrica, and there is
only one study in Ethiopia whichmployed autopsy of deceased neontiaeliagnose IVH done
20 years ago. there is no study that usedographic scan as a diagnosis toeflore and this is

the first of its kinddone in Ethiopia.

Identification of risk factors and IVH magnitude may lead to improvements in newborn
intensive care unit care standards. Therefore, the institution will use the study's findings as a
starting point for more research in an effort to enhance IVH diagnosissamdAdditionally, the
research will assist physicians in understanding the severity and contributing factors of IVH and
those neonates who are at riSlonsequently, those risk groups will receive increased attention
in their medical care, and any linkéactors can be used to inform prevention strategies and

emphasize the value of routine screening for rigk neonates.



2, LITERATURE REVIEW

2.1.Magnitudes

Several publications have documented various incidence rates of IVH in premature
newborns, ranging from 5% to 90M8].

In the US, 2025% of all VLBW infants experienc®/H, and 1(0f15% ofthis groupsexperience
severe IVH. More than 75 percent of these infants grow up with cerebral palsy or mental
disability.[17].

The Eunice Kennedy Shriver National Institute of Child Health and Human Development
(NICHD) examined 9575 children born at network hospitals between January 1, 2003, and
December 31, 2007, who had extréylew GA (22-28 weeks) and very low birth weights (401
1500 g). They found that 32% of newbs with birth weights of 15@bn or less had IVH,
compared to 23% of neonates weighing up to 220029

In cohort study donén Germanyon 2203 singleton, VLBW ( <1500gm) and GA <36
weeks between 2062015 prevalence of IVH ishigher in vaginal delivery(26%) and
emergency C/S (31.1%) asnspared to planned C/S(17.241]

The prevalence of IVH was found to be 20% in a retrospective-sext®nal study on 178
newborns with a gestational age of less than 32 weeks thatondscted in Fatemieh Hospital

in Iran. IVH is becoming more common, and there is a clear correlation between factors
including low birth weight, dow 5-minute Apgar scoresmall gestational age, and the need for

mechanical breathin@O]

In 2012, a crossectional study was conducted on 298 preterm neona#s<82 weeks, birth
weight <1500 g) at the University Teaching Hospital of Lusaka, Zambia. IVH is diagnosed by
cranial ultrasonographywhich detects it in 34.2% of newborRssk factors significantly
associated with IVH were birth weight and gestational[28

In a crosssectional study conducted in 2014 at the Aminu Kano Teaching Hospital in
Nigeria on 99 preterm neonates ( 37 completed weeks), IVH was found in 16.2% of the
newborns and lower gestational age, and the need for respiratory swppadentified as the
risk factor[39]



A prospective cohort study on 120 neonates Wwitth weight¢ess thar000gmis conductedn
Uganda in 2019. They discovered that 34.2% of newborns had IVH, and the risk was increased

by vaginal birth, early gestation, and the requirement for resuscitation after adrf83$ion.

One study was conducted in Ethiopia in 2001 in the newborn unit of Tikur Anbessa Hospital
amongpretermneonateqgestational age36 weeks andirth weighk2000 gand who died
while in the wardl. Autopsies were performed on 56 infants and the prevalentéHowas
32%[38]



2.2,Associated Rctors

Numerous literatures have discussed the causal factors of IVH in preterm deliveries, their
potential effects on the health of theonates, how to manage the condition, anchiadlenges

associated with IVH.

Infants born prematurely before 35 weeks of gestation are at risk for intrauterine growth
restriction (IVH), which is connected to the presence of germinal matrix at thisigestatge
that involutes by 34 to 36 weeks.Majority of IVHs are discovered after the third day, but they
can appear at any poimt the first two weeks of lifeRoutine screening can be postponed until
the second week wiout endangering patient car& clinical practice, routine screening is
recommended for preterm infants delivered before 32 weeks of gestation since they have a
higher risk of IVH.[26, 27,8]. .

Antenatal steroids have been proven to lessen the risk of IVH in preterm neonates, and
IVH incidence in premature newborns born across Saudi Arabia was lower than other reports
worldwide, ranging from 13% to 279%23].

The results of a retrospective chart study of preterm infants born at King Abdulaziz
Medical CityRiyadh, Saudi Arabia, between 2016 and 2018 demonstrated that C/S delivery is
related with a general decrease in IVH and severe Prevalence compared to vaginal
birth [24].

According to a prospective cohort study done on 160 asphyxiated babies treated with
hypothermia between August 2008 and June 2013, IVH prevalenaghisr hin these groups of
neonates thait is in asymptomatic newborrj25s].

According to a 201 metaanalysis(46,244 infants, 13,432 Chorioarohs cases). Infants
born very preterm were more likely to develop IVH when they had clinical and pathological
Chorioamniotig44]

Management and prognosis factors are impacted by the IVH severity gradiegmnof
severity grading, the distribution of IVH varies between literatures as well. The most prevalent
type of IVH, grade 1 and 2, is present in 54.9% of cases, while grade 3 and 4 account for 16.% to
27.5% of cases. A study from Zambia indicated thatlg 4 IVH in preterm newborns in the first
three days of life ha85.7% case fatality ratf22. 24]



Post hemorrhagic hydrocephalus and perrvewar leukomalacia are the two main
consequences of IVHdydrocephalus manifests with increased head circumference, enlarged
ventricles and signs of increased intracranial pressure. Both types of hydrocephalus
(communicaing and obstructive) can occurs atiee neonates may not show the signs during

neonatal period, follow up is required then afgt].

The severity of IVH and the presence of concomitant conditions affect the prognosis. As many as
50% of children with severe IVH experience post hemorrhagic hydroceplealds310%
experience neonatal seizures. Laagm, 75% of these infants exhibit major neurodevelopmental
problems. Those who have mild IVH are not exempt teebigpmental disability17,1830,31]

Management and prognosis factors are impacted by the IVH severity grading. In terms of
severity grading, the distribution of IVH varies between literatasesvell. The most prevalent
type of IVH, grade 1 and 2, is present in 54.9% of cases, while grade 3 and 4 account for 16.% to
27.5% of cases. A study from Zambia indicated that grade 4 IVH in preterm newborns in the first
three days of life ha85.7% casdatality rate.[22. 24.5]

As IVH has a complex etiology, both prevention and management of the problem after it
occurs might lessen the complimns it causes in the futurgpproach aims to address the risk
factas and decrease preterm birtlizeventing IVH from progressing and identifying and
treating problems are ¢hmain goals of IVH managemernthese include breathing assistance
and bloodpressure regulationboth indomethacin given to close patent ductus arteriosus and
prenatal glucocorticoids given to expedite lung development have been demonstrated to improve
the stability of the germinal matrix vasculature in test anif3ds35, ¥].

Interventions targeting prevention of fluctuation in the cerebral blood flowpkatelet
and coagulation disorders hauseen researchedarly diagnosis and treatment of conditions
such as severe respiratory distress syndrome, pneumothorax, hypoxia, hypercapnia, seizures,
patent ductusréeriosus and infectioean reduce thesk of IVH, as theearethe risk factors

identifiedto cause fluctuation in the cerebral blood fl{8®,36].
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3. Objectives

3.1. General objectives
To determinethe magnitude ad associatedactors of IVH in preterm neonatesimittedto

TibebeGhion Specializedhospitalduring $udy period from Marchi-August30, 202ZC.

3.2 Specific objectives

To determine magnitudef IVH in preterm neonates admitted to Tibe&hion
Specialized hospital
To identify factors associatedth of IVH in preterm neonates admitted to Tibéhieion

Specialized hospital

11



4. METHODS

4.1 Studyarea and study period

The study was carried out in the Tibebe Ghioncedy hospital between MarcB022 and
August 2022. The hospital is situated in Bahir Dar, 552 kilometers northwest of Addis Ababa. It
was founded in 2019 and is owneg Bahir Dar University. The hospital is a spediateaching
hospital of Bahir Dar University and currently provides various clinical services to more than 6
million people in its catchment region. With a total of 539 doctors representing 12 subspecialists,
126 specialists, 23 general practitione252 residents, and 126 internsh& hospital offersa
variety of clinical services angecome®one of the most renowned institutions in the country for
specialtytraining. The NICU is one of the busiestas in this hospital. Over the course of six
months aroud 400 premature newborns are admitiedhe hospital's NICU unitNICU report)

4.2, Study Design
Institutional base€rosssectioral study design wassed.
4.3. Population
4.3.1. Source Population
All preterm neonates admitted to the hospital dustogly period
4.3.2 Study population

Preterm neonates that selected systematically and whose parents gaw twbs enrolled to
the study

12



4.4, Sample sizedetermination

Neonates filling inclusion crria during study period wasudied.
Pretermneonates who meet the inclusioriteriawereenrolled to the studpy census methods
until the sample sizef 196is reached.

The sample size is calculated using the formula
N =22 (p) (1-p)/d?2
Assuming the global 50% IVH prevalence in the preterm riesna

95%confidenceevel.
Where N = required sample size,
z=1.96

p = assumed IVH prevalence

d= was the desired width of confidence interval (0.05).

N= 385,but, the source populatisize inNICU in 06 month is400,

Using adjustedformula (finite population correctionp=196 and adding 5 %( 10) non response
rate,206is considered the minimum sample size required for the study.

4.5.Sampling technique.

Systematic random sampling was used with (#02/206) and thdirst neonatewvas selected by

lottery method and the others taken every second interval.

4.6. Inclusion and Exclusion criteria

4.6.1. Inclusion criteria
All pretermneonategGA,28-37weeks)admitted toTibebeGhionspecialized hospitaduring
study period included.

4.6.2. Exclusion criteria

Preterm neonates with known genetic dissasecongenital anomali@gere excluded.

13



4.7. Study variables
4.7.1. Dependentvariables

-Intraventricular hemorrhage

4.7.2. Independent Variables
-Gender
-Place ofresidency
-Marital status
-Place of delivery
-Alcohol use during pregnancy
-Gestationahge
-Birth weight
-Mode of delivery

-Steroid use
-PROM
-APH
-Hypertensive disorder of pregnancy
-Types of pregnhancy
-Respiratory distress
-Hypoglycemia
-Hypothermia

14



4.8. Definitions of terms

1. Intraventricular hemorrhagas those having intraventriculahemorrhage showing
echogenic regions close to tbaudethalamic grooveextending along the floor of the
frontal horn of the lateral ventricle on cranial sonographic study.

2. Germinal matrix adensely cellulaand vasculatissueserve as site of glial and neuronal
differentiation that easily ruptures and bleeds in perinatal stresses.

3. Ventricular systemis part of brain system thaervesas site of collection of CSF and
drainage to subarachnoid system.

4. Transfontane} is a windowfor sonographic scan of neonatal brain via skull bone defect
that normally allows skull bone to expand for brain growth.

5. Preterm- birth that occubetween 2837 weeks of gestation.

6. Gestational ageduration in weeks found between last normal menspe@abdand birth

7. Lowbirthweight birth weight 2000gr2499gm

8. Verylow birth weightf birth weight 1500grr1999gm

9. Extreme low birth weightbirth weight of 10001499gm.

10. Duration oflabor is a time found between onset of regular uterine contraction and birth.

11.Place of deliveryThe place either health institution or home where the baby borns,

12.Mode of delivery it is the route the baby comes out from his maternal uterus and shows
if any intervention done.

13.Neonatesbabiesborn after 28 weeks of gestatiandlessthan 28 days old.

14.NICU- is the hospital center where neonates get admitted for the help they need.

15



4.9. Data collection methods and procedures

To compile demographic armdinical data on the mother and the infant, a standardized
guestionnaire was employed. The daias gathered by the principal investigator and a trained
nurse working in the NICU from maternal and newborn charts, referral paperwork, and
interviews.Using é&iemens ultrasound saar (ACUSON, Germany, 2021) outfitted wibloth
a curved probe (5 MHz) and a linear probe (8 MHz), the lead investigator made the IVH
diagnosis To look for the ventricular system and brain parenchyma, a sonographic examination
was onducted using the anterior fontanelle as an acoustic window in sagittal, axial, and coronal
perspectives.The scan was performeat the patient's bedside MICUward, for newborns
betweenfourth and seventh postnatal days. Senior radiologists were taghsuthen problems
interpreting the results arose.

During a head ultrasound, sound waves are used to create images of the brain. A
computer records the images while sound waves from an ultrasound machine are transmitted
through the probe into the head. Medical gel will be applied to the scanning zoné¢hence
newborns have been placed supine on the scan table or neonatal bed and the fontanels have been
identified. We can obtain highuality images of the brain byoistening the area with gel that
removesair b/n probe, skin, and skull. The scan may takéolD5 minutes, and we can adjust
the probe’'s location and angle until we achieve the desired image quality.

The brain's inner structure, including the ventricles and blood vessels, is depicted iaralack
white pictures. When cranial sonography revealeldogenic portions at the cautitalamic

groove extending along the floor of the frontal horn of the lateral ventricle, we diagnosed the
neonate as having IVH and graded this condition using the papile grading system after observing

the anatomic region tohich these echogenic contents expand.

16



4.10,Data analysis and interpretation

After being cleaned and validated as complete, the collected data is loaded into the EPI info 7.2.5
software and exported to SP8&sion 23 for analysis. Descriptive statistics are employed and
provided as frequency and percentage for demographic anchtli@ta of categorical variables.
With a 95% confidence intervgCl), binarylogistic regressin model was employed to st
relationship between IVH and addmal clinical and sociodemograptparameters IVH is used

as a binary dependent variable (IVH/No IVH). Furthermore, other indigmervariables were
instituted in tologistic regression first asivariable and later as multivariable those with
P<0.2%n Bivariablée). This analysis for gestational agadbirth weight was done as categorical
variables usingWWHO classification bGestational age (very preter®8 32weeks, moderate to
late preterri32-37weeks) and Birth wght (extreme very low birth weigk1000gm, Very low
birth weight1000-1499 gm., low birth weight15002500gm). Our newborns have birth weight
between 100@000gmand gestational adeetween 286 weekslThe results are presented using

text, tables, and digams.
4.11 Quality control measures

The cerebral ultrasound scan method and data collection questions were reviewdragih
working in NICU who patrticipated in data collectidRadiologists were consulted when it was

difficult to decide on the sonographic scan's findings.
4.12 Ethical consideration

Prior to the commencement of data gatherthg institutional review boardof Bahrdar
universitymedical college and health sciergrantedethical approval. The family was informed

of the study's purpose prior to the commencement of data collection. We also got verbal
informed permission. The examination's findings were kept private and accouatadblenly

the investigator and the medical professionals who were caring for the newborn usethhe
inspection is carried out in a temperataomtrolled setting. The treating physicians were
informed of incidental findings with clinical value and thaséh positive IVH findings during

the data collection phase.
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4.13. Dissemination plan

The study's conclusions were written up and sent to the pediatric and child health departments, as
well as the radiology department. Additionally, the findings wilpbélished in a peereviewed

journal.
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5, RESULTS

5.1 Sociodemographic and clinical characteristic of neonates

Theresponse rate was 95% astdidy contains 196 preterm neonates admitted to Tibebe Ghion
specialized hospital throughotlte study period, of which 105 (53.6%) are male and 91 (46.4%)

are female.

Majority of the preterm birthvomenlive in metropolitan areas (46.4%), while rural areas make
up 34.2%.semi urban populaton accounts for 19.46 of IVH. The majorities of mothers

(accounts 98% of the sample) anarried and live with their spouse.

Among neonates enrolled in the study 61.7% of them are singletons and 37.2% of them are twin.
A hospital was used in 87.2% of deliveries, with SVDs accounting for 61.2% of all deliveries
Deliveries through caesarean section account for 38.8% of all binthsontribute 8.7% of total

IVH.

Most of the neonates in the study have birth weights between 1500 andh2@60.7%) and
contribute less to total IVH (10.7%out of 27.04% tataBB.3% ofbabies borrbefore 32 weeks
of gestation and holds most IdfH (15.8%) of total IVH.

There were variety of neonatal problems and of88i3% of the babies admitted to this hospital
have neonatal infections (Sepsis or meningitis), 56.6% oh teperience respiratory distress,

and 9.2% of newborns suffer hypoglycemia.

Forfurther information see Tablelzlow.
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Table2Descriptive data on sociodemographic and clinical traits of preterm newborns admitted to Tibebe
Ghion specialized hospital, Bahardar, Ethiopia, in 2022 with IVH status.

Variables I Frequency (%)
Place of residency

Rural 67(34.29%

Semi urban 38(19.4%
Urban 91(46.4%
Gender

FemaleNo. (%) 91(46.4)

Male No. (%) 105(53.6)

Place of delivery

Health center 25(34.2)
Hospital 171(87.2)
GA (weeks)

28 t032 75(38.3)
32to0 37 121(61.7)
Birth weight (gm.)

1000 to 1500 75(38.3)
1500 to 2000 121(61.7)
Pregnancy

Singleton 121(61.7)
Twins 73(37.2)
Triplets 2(2)
Mode of delivery

SVD 120(61.2)
Caesarian delivery 76(38.8)

Newborn major diagnosis.

Neonatal infections 162(82.7)
Respiratory distress syndrome 111(56.6)
Hypoglycemia 18(9.2)

Hypothermia 140(71.4)
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5.2. Obstetric problems.

Numerous obstetric problems occurdgding births of these premature infar@.this mother

who gave preterm birth0.9%6 of them given steroid injection to accelerate fetal lung maturity.
23.5% of mothers has oneloypertension disorders of pregnarand they contributed for 6.1%
of total IVH. Preeclampsia affects the majority of women with hypertensi8:3%a of total
hypertension,23.5%Results of a study on alcohol usage, late pregnancy problensHiKe
PROM, andabor anomalieshownin table 2.
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Table3 showing distribution of common stetric disordermf preterm neonates admitted to Tibebe Ghion
specialized hospital, bahardar, Ethiopia2022

Factors Value Frequency (%)
Antenatal steroids Not Given 155(79.1)
Given 41(20.9)
26(13.3)
Hypertensive disorder Hypertension preeclampsia
of pregnancy Eclampsia 15(7.7)

Super imposed 6(3.1)

preeclamsia
Total 46(23.5)
No hypertension 150(76.5)
Alcohol use No alcohol 179(91.3)
Alcohol 17(8.7)
APH No APH 184(93.9)
APH 12(6.1)
PROM No PROM 173(88.3)
PROM 23(11.7)
Spontaneous labor  Yes 174(88.8)
No 22(11.2)
Labor induction Yes 12(6.1)
No 184(93.9)
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5.3.Sonographic study

The overall magnitude of IVH in pretemewborng28-37 weekspdmitted to liis hospital is
found to be 27.0% (95%CI; 20.9%32.2%)(fig. 2), and the magnitude i42.6% for very
preterm (2832weeksyand41.3% for VLBW (10001500gm.)Applying the papile grading
system of IVH grade lis the most observed2.24%)and the severe form of IVH (grade V)

accounts 0.5% onlyTable 4

Figure2 Showing magnitude of intraventricular hemorrhage among preterm neonates admitted to Tibebe
Ghion specialized hospital, bahardar, Ethiopia, 2022.

Table4Gradingof severity of IVH in preterm neona@dmittedneonates admitted fiibebe Ghion
specialized hospital, bahardar, Ethiopia, 2022.

Grading Frequency
Grade | 24

Grade Il 19

Grade llI 9

Grade IV 1

TOTAL 53

23

Percentage (%)

12.24
9.7

4.6

0.5
27.0806



5.4.Factors Associatedwith Intra ventricular hemorrhage among preterm neonates

Bivariable logistic regression was utilized to examine the relationship between independent
factors and the binary dependent variable. Independeables with pvalues <0.25 were then

enteredntomultivariable logistic regression.
Hosmer and Lemeshotgst was run and ihdicates that the model has good fit.

Multivariable logistic regressioanalysishas identifiedfactors that are associated wittH (P-
values <0.05)Theseweregestational age and birtkeight of the preterm neonatéke odds of
IVH wadow among preterm neonates witirth weight between 15602000gn than neonates
having birth weight between 1000499gram (AOR:0.38, 95% CI.0.4879) The odds ofVH
wasigh among women who had gestational age betw2®B82 weekghan those women of
gesttional age between 35 week§AOR: 2.14, 95% CI: 1.044.41).

Findings indicate that newborns that\agy preterm(28f32 weeks)develop IVH two times
more tharmoderate tdate preterm (3836 weeksAOR: 2.14, 95% CI: 1.044.41).

And Compared to newborns with VLBW (100D499gm), LBW neonates (1502000gm) have
a 62% lower risk of developing IMAOR: 0.38 95% CI1 0.180.79).SeeTable 4.
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Table 5 Bivariable and Multivariable logistic regression results of factors associated with
Intraventricular hemorrhage in preterm neonates admitted to Tibebe Ghion specialized hospital,

bahardar, Ethiopia, 2022

Multivariable L.R

IVH status Bivariable L.R
Factors Category
No IVH IVH COR AOR
(95% CI) (95% CI)
10001499 43(21.9%) 32(16.3%) 1 1
Birth weight(gm.)
15002000 100(51.0%) 21(10.7%) 0.28(0.14,0.54) 0.38(0.18,0.79)
Mode of delivery  SVD 84(42.9%) 36(18.4%) 0.67(0.34,1.30) 0.92(0.44,1.92)
C/s 59(30.1%) 17(8.7%) 1 1
Sex Female 70(35.7%) 21(10.7%) 0.68(0.36,1.29) 0.64(0.31, 1.31)
Male 73(37.2%) 32(16.3%) 1 1
Steroids given Given 34(17.3%) 7(3.6%) 1.68(0.72,3.93) 1.84(0.69, 4.89)
Not given 109(55.6%) 46(23.5% 1 1
Gestational age  28-32 44(22.4%) 31(15.8%) 3.17(1.62,6.08) 2.14(1.04,4.4F
(in weeks)
3337 99(50.5%) 22(11.2%) ! 1
Respiratory No distress 69(35.2%) 16(8.2%) 0.46(0.23,0.9)  0.98(0.41, 2.35)
distress
Distress 74(37.8%) 37(18.9%) 1 1
PROM No PROM 122(62.2%0 51(26.0%) 4.39(0.99,19.41) 4.20( 0.90, 19.54)
PROM 21(10.7%) 2(1.0%) 1 1
APH No APH 132(67.3%) 52(26.5%) 4.3(0.54,34.41) 6.30(0.74, 53.56)
APH 11(5.6%) 1(0.5%) 1 1
Hypoglycemia No 126(64.3%) 52(26.5%) 7.01(0.91,54.09) 4.49(0.55, 36.42)
Yes 17(8.7%) 1(0.5%) 1 1

* P, 0.06, AOR= adjusted odds ratio COR = crude odds ratio, Cl = confidence interval
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6, DISCUSSIONS

This study is one of the few studies of IVH in preterm neonates ktahhran Africa and the

first in Ethiopia for using cranial sonography to know status of IVH.

In this institutional based study in which 196 preterm neonates were included maghitvtie
is determined as 27.04% f&A< 36 weeks and it more th@®% for thoseneonates gestational
age< 32 weeks andirth weighk1500gm. regarding the severity of IVH occuranc@o8df total
IVH is mild(1&Il) and severg( Il &IV ) accounts 19%.

Our investigation revealed a higher incidence of IVH compared to a study conducted in the
United States, whicleports a prevalence of P26%.The elevated rate may have been caused by
the fact that our study population included newborns who were hospitalizeldadnaeonatal
problemsvith documented risk factors for IVH0-70% Q0-30% in USA) (respiratory distress,

and neonatal infection§) 7].

Compared to study done f@ermanyour finding is comparable for preterm births with Either

SVD (26.8%0) and emergency C/S(31.1%)andyler han those done with electiv@esarean
section(17.7%) This disparity showed the preventive effect of elective C/S, which removes the
baby's exposure to the second stage of labor when its exposure is already known to increase the
risk of IVH. and most of neonates in our study is alreadlposed to second stage of labor
(61.2%]41].

Our data point to a marginally lower prevalence when compared to studies done in two other
African nations (Uganda and Zambia) (27.02% vs. 34% in botmg. main distinction is that
while both of their sample populations included higher risk categories witk32Aveeks, our

study included all preterm newborf2, 37].

Our study found a reduceprevalence (27.04% versus 32%) when compared to research
conducted in Ethiopia 20 yeamior. Thereason for the discrepancy could be because the
neonates in this study were already deceased, suggesting thidyameahad serious problems
that increasedheir likelihood of developing IVH, and thatehldiagnosis method employed was

autopsy, which is more sensitivelitH than the sonographic stugiy8]
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In line with prior studies, we discovered thafiants who are born weighing more than 1500 g
experience less IVH than those who do e®R=0.38, CI(0.18,0.7@nd babies born after 32
weeks of gestation experiendess IVHhan thoseborn before 32 weeks(AOR=2.14,
CI(1.04,4.4). [20,22, 3739,40]

Only the estimated gestational age and birth weight were significantly correlated, whereas the
modes of delivery, place of delivery, Gended the use of steroids were not.

In studies conducted warious locations, vaginal delivery is linked to a higher risk of IVH than
elective C/S delivery; however, in our cases, there was no significant link between the mode of
delivery and IVH risk because the majof@8%) of C/S deliveries were done@ emergacy
situations and oustudy didn,tseparate emergency from elective C/S delivefizg 37, 41]
Furthermore, a small percentage of our sample may have used steroids, which could explain why
Nno connection was seen in our investigations, despite some studies showing a decreased
incidence of IVH in moms who received steroids during pregngn29.9%vs. 57%of steroid
usag¢{21]

In this study we have found th&irth weight and gestational age were found to have a
substantial impact on the im@nce of IVH in preterm babie&iven that IVH substantially
reduces the quality of life for affected neonates who survive; this study will be a crucial
contribution to preventative initiatives in target groups.

The study's limitions includehefact that the date of the last menstreicle was seldom
recalled, GA age was calculated using Ballard scoring, which hasusgewnariability and
accuracy of +/2 weeksadditionally; a crossectional study design was used here, making it

impossible to infer causal links.
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7, CONCLUSIONS AND RECOMMENDATIONS

7.1 Conclusion

Thestudyrevealedhatthe magnitudef IVH in pretermneonatesvashigh @27.04%. The

magnitude is greater in newborns who were born very early and in infants wkieridow

birth weight, showing havingmallerbirth weight and earlier gestational age increased the risk

of IVH. The magnitude of IVH iittle higher than what has been reported globally and from
some African nationkkely because oheonates in our study are those who were admitted to
NICU wards ad have a greater numbaf known risk factors for IVH than neonates in our
referenceMild IVH accounts for 80% of all IVH cases.Prenatal steroid use, mode of delivery, or
place has no significant effect on the occurrences of IVH in our sample.

7.2. Reconmendations

The reduction of preterm births and low birth weight should be outlined by prenatal care
providers as a significant objective of prenatal care that may call for various changes in
clinical practice.

Formal risk assessments that are startéldedtfirst visit and continued periodically
throughout the pregnancy should be a part of prenatal care in order to identify potential
challenges.

Expanding the use of ultrasound imaging early in pregnancy will improve the accuracy of
pregnancy dates.

PregnanMothers shoulde strict toattend ANC followup appointments to identify
pregnancy problems that may have contributed to the development of IVH early on

To effectively manage affected newborns, the neonatal intensive care unit must be
furnished vith appropriate equipment.

Clinicians and nurses need to be conscious of the severity and difficulties linked to IVH.
To learn more about the contributing factorsgapth research using a casmntrol or

cohort should be carried out
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Annex 1

Questionnaire
This is a format prepared in order to collect information on the magnitude and associated factors of IVH in

preterm neonates admitted to Tibebe Ghion specialized hospital, Bahir Dar, Ethiopia.
- Inclusion criteria f Preterm neonates (GA=Z7wk) admitted to TGSH NICU.

1, Demographic data

1. Maternal Age 3. marital status
2. Place of residency I [ married
l. [Jurban II. [ Single
Il. [Jsemi urban Il ] widowed
Il [RrRural

2, Neonatal conditions

1, Pregnancy

1,[] Singleton
6,Sex
2] Twins
. 1,[] Male
3] Triplets 2,[] Female
2, place of delivery . . .
1, [JHome 7, best gestational age in weeks: wks
2, Hospital 8, Birth weight: gm

3, [Jhealth center

9. Apgar Score at O arilmints: __, |
3, mode of delivery

1[1svD 10, is there antenatal corticosteroid used?
2[] Cesarean section
3[Jinstrumental 1,dYes

4, Duration of labor: in hours 2[1No

11. IF yes at which GA?

5,Post Natal dates
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12. Diagnosis of the neonate (tick all that apply)

[CJRespiratory Distress Syndrome

[] neonatal infections, sepsis, meningitis
[] Perinatal asphyxia

[] Hypoglycemia

[JHypothermia
[CJother, specify:

L e A

3. OBSTETRIC DISORDERS

12.1 Hypertensive disorders of pregnanci{ JYes 2 INo
12.2 Alcohol use during pregnancy [Cxes 2 1No
12.3 If yes, check type (TICK ALL THAT APPLY):

1[JPreeclampsia [BISuperimposed preclampsia
2[JEclampsia [4Chronic hypertension

12.4 Antepartum hemorrhage (APH):  1[JYes 2 INo
12.5 Other maternal illnesses [Jves 2INo
12.6 If yes specify

INTRAPARTUM AND IMME DIATE POSTPARTUM

12.7 Spontaneous labor 1dYes  Z1INo
12.8 PROMI[JYes 2 1INo

12.9 Induction of labor 1Yes 2 1INo
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4. Sonographic finding

13.1 Is there evidence of IVH?
1] ]Yes
2 1No

13.2 If yes what is the grade of IVH?
1,[]Grade | (confined to the germinal matrix)
2,[]Gradell (, 50% of the lateral ventricle volume)
3,[]Gradelll (... 50% of the lateral ventricle volume)

4, []GradelV (periventricular infarctiohemorrhage)

13.3. is there incidental congenital brain anomaly seen?
1[ JYes
2] ]No

13.3.1. if yes, specify

Thank you!
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