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ABSTRACT

This retrospective cohort study evaluated the impact of sociodemographic and clinical factors
on neonatal outcomes in 250 neonates born at a healthcare facility between September 2020
and March 2021, with data collection occurring over a two-month period within this
timeframe. The neonates included 62% males and 38% females, with a nearly equal
distribution of term (51.6%) and preterm (48.4%) births. Most neonates had a normal birth
weight (64.8%), while 28.8% had low birth weight, and 92% were born in a healthcare
facility. Hypoxic-Ischemic Encephalopathy (HIE) was present in 39.6% of neonates, with
53.6% having a respiratory rate >60 bpm and 49.2% having oxygen saturation (SPO2)
<90% on admission.Neonatal mortality was 23.2%, with low birth weight (p<0.001) and
HIE (p=0.016) significantly linked to death. However, gestational age and SPO2 levels did
not significantly correlate with outcomes (p=0.128 and p=0.613, respectively). Early
magnesium sulfate (MgSO4) administration within 12 hours was associated with higher
survival rates, though not statistically significant (p=0.881). Neurological improvements were
observed, with a significant reduction in seizures (p<0.001) and improvement in tone
(p=0.013) from day 1 to day 5. findings highlight the importance of early magnesium sulfate
treatment, birth weight management, and the presence of HIE as key factors influencing
neonatal survival. The study suggests that early interventions can significantly improve
neonatal outcomes.

Keywords: Neonatal outcomes, HypoxicIschemic Encephalopathy (HIE), birth weight,
magnesium sulfate (MgSO4), respiratory rate, oxygen saturation, neonatal mortality, early

interventions
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INTRODUCTION

Perinatal asphyxia remains a major global
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health issue, particularly in low- and middle-
income countries, where it is a leading cause
of neonatal morbidity and mortality. The

World  Health (WHO)
estimates that perinatal asphyxia leads to

Organization

approximately 4 million neonatal deaths
annually, with severe cases contributing
significantly to longterm  neurological
impairment [1, 2]. The prevalence of severe
perinatal asphyxia (SPNA) varies globally,
with observational studies reporting rates of
6.1% in Malawi [3], 17% in Ethiopia [4], and
309%  in

improvements in perinatal care, the burden

Tanzania [5]. Despite
remains high in many regions, including
Nigeria, where SPNA accounts for 27% of
neonatal mortality [4]. SPNA is commonly
defined as the establish

spontaneous respiration at birth or an

failure to

APGAR score of 3 or less in the first minute
of life, particularly in low-resource settings [1,
9]. In more advanced cases, it leads to
complications such as acute encephalopathy
(HIE), metabolic acidosis, circulatory collapse,
and persistent pulmonary hypertension,
which are often difficult to predict or prevent
[10, 11]. These conditions arise due to the
excessive release and reduced uptake of
glutamate in the neonatal brain, resulting in
calcium influx that disrupts neuronal
functions, contributing to irreversible brain
damage [10, 13, 14]. Magnesium sulfate, an
NMDA

increasingly used as a neuroprotective agent

receptor antagonist, has been
in treating neonates with severe perinatal
asphyxia. Research indicates that magnesium
sulfate can improve neurologic outcomes by
blocking the neuronal calcium influx and
reducing excitotoxicity [16, 17]. Although
studies show it is generally safe and well-

tolerated [18], concerns remain regarding its
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efficacy in reducing disability and its
potential association with increased mortality
in some cases [19]. Given the conflicting
reports and limited data, particularly in low-
resource settings, this study aims to assess the
role of magnesium sulfate and the timing of
its administration on the survival and short-
term neurological outcomes (e.g., seizures,
tone, reflexes) in neonates suffering from
severe perinatal asphyxia.
METHODOLOGY

This  retrospective
conducted from September 2020 to March

cohort study was
2021, with data collection taking place over a
two-month period. The study included 250
neonates and their corresponding mothers
facility. The

inclusion criteria focused on neonates born

from a single healthcare
alive during the study period, with complete
clinical data available. Neonates who were
stillborn or had missing medical records were
excluded.

Data collection was based on medical records,
capturing sociodemographic factors such as
sex, gestational age, birth weight, and place
of birth. Clinical factors included duration
of labor, rate (RR), oxygen

saturation (SPO2), and the presence and

respiratory

grade of Hypoxic-Ischemic Encephalopathy
(HIE). For

collected regarding gestational age, parity,

mothers, information was
booking history, and magnesium sulfate
(MgSO4) administration during pregnancy.

Descriptive statistics were used to summarize
the  sociodemographic  and  clinical
characteristics. Chi-square tests (X2?) were

performed to examine the associations
between categorical variables such as birth
weight and neonatal mortality, while Fisher’s
exact tests were used for rare outcomes.
Paired ttests or Wilcoxon signed-rank tests
used to changes in

were compare

neurological parameters (e.g., Moro reflex,
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tone, seizures) from Day 1 to Day 5. If
applicable, logistic regression models were
applied to adjust for potential confounders

and identify

neonatal outcomes.

significant  predictors of
The study was conducted with ethical
approval from the institutional review board
(IRB), and informed consent was obtained
or guardians of all

from the parents

participants.

RESULTS

This retrospective cohort study of 250
neonates evaluated the impact of various
sociodemographic and clinical factors on
neonatal outcomes, focusing on birth weight,
gestational age, respiratory parameters, and

the administration of magnesium sulfate

(MgSO4). The results showed that low birth

weight (VLBW) was strongly associated with
neonatal mortality, with 15.5% of deceased
neonates being VLBW (p<0.001) (Table 3).

Neonates with Hypoxic-Ischemic

(HIE) also had a
significantly higher mortality rate (p=0.016)
(Table 3),

neurological damage in neonatal survival.

Encephalopathy

emphasizing the role of

Although the timing of magnesium sulfate
administration did not significantly impact

(p=0.881) (Table 4), early

administration within 12 hours showed a

survival

slight trend toward improved survival rates.
Neurological recovery was notably improved
by Day 5, with significant reductions in

seizures (p<0.001) and improvements in tone

(p=0.013) (Table 5).

TABLE 1: SOCIODEMOGRAPHIC CHARACTERISTICS OF NEONATES (N=250)

VARIABLE FREQUENCY (%) N=250
SEX

MALE 155 (62.0%)
FEMALE 95 (38.0%)
GESTATIONAL AGE

TERM 129 (51.6%)
PRETERM 121 (48.4%)
PLACE OF BIRTH

FACILITY 230 (92.0%)
HOME 20 (8.0%)
DURATION OF LABOR

<12 HRS 115 (46.0%)
12-24 HRS 35 (14.0%)
>24 HRS 20 (8.0%)
PRESENCE AND GRADE OF HIE

1 35 (14.0%)
2 99 (39.6%)
3 30 (12.0%)
NONE 86 (34.4%)
BIRTH WEIGHT

NORMAL 162 (64.8%)
LOW BIRTH WEIGHT 72 (28.8%)
VERY LOW BIRTH WEIGHT 16 (6.4%)
ADMISSION RESPIRATORY RATE
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<40 BPM 15 (6.0%)

40-60 BPM 101 (40.4%)

>60 BPM 134 (53.6%)

ADMISSION SPO2

<90 123 (49.2%)

9095 38 (15.2%)

>95 58 (23.2%)

MISSING ENTRY 31(12.4%)

ADMISSION BCS

0-2 25 (10.0%)

34 79 (31.6%)

5 146 (58.4%)

OUTCOME

ALIVE 192 (76.8%)

DEAD 58 (23.2%)

TABLE 2: SOCIODEMOGRAPHIC CHARACTERISTICS OF MOTHERS (N=250)
Variable Frequency (%) N=250
Gestational Age

Term 129 (51.6%)

Preterm 121 (48.4%)

Parity

Primiparous 101 (40.4%)

Multiparous 92 (36.8%)

Grand Multiparous 57 (22.8%)

Booking History

Booked 210 (84.0%)

Unbooked 40 (16.0%)

Duration of Labor

<12 hrs 115 (46.0%)

12-24 hrs 35 (14.0%)

>24 hrs 20 (8.0%)

Prenatal MgSO4 Given

Yes 242 (96.8%)

No 8 (3.2%)

TABLE 3: ADMISSION PARAMETERS ASSOCIATED WITH OUTCOME OF
NEONATES

Variable Dead (N=58) Alive (N=192) X? P-Value
Gestational Age

Preterm 34 (58.6%) 87 (45.3%) 2312 0.128
Term 24 (41.4%) 105 (54.7%)

Birth Weight

Very Low Birth Weight (VLBW) 9 (15.5%) 6 (3.1%) 26.133  <0.001
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Normal Weight

Low Birth Weight (LBW)
Admission Respiratory Rate
<40 BPM

40-60 BPM

>60 BPM

Admission BCS

02

34

5

HIE (Hypoxic-Ischemic Encephalopathy)
Yes

No

18 (31.0%)
31 (53.4%)

3(5.2%)
21 (36.2%)
34 (58.6%)

10 (17.2%)
16 (27.6%)
32 (55.2%)

39 (67.2%)
19 (32.8%)

144 (75.0%)
42 (21.9%)

12 (6.3%)
64 (33.3%)
116 (60.4%)

1.443  0.237

15 (7.8%) 6.887  0.032
63 (32.8%)
114 (59.4%)

5872  0.016
100 (52.1%)

92 (47.9%)

TABLE 4: ASSOCIATION BETWEEN ADMISSION OXYGEN SATURATION AND

TIME OF ADMINISTRATION OF FIRST DOSE OF MGSO4 WITH OUTCOME

Variable Dead (N=58)  Alive (N=192)  X? P-Value
Time of MgSO4 Administration

<12 hrs 18 (31.0%) 62 (32.3%) 0.492 0.881
12-24 has 12 (20.7%) 38 (19.8%)

>24 hrs 28 (48.3%) 92 (48.0%)

Admission SPO2

<90 32 (55.2%) 91 (47.4%) 0.980 0.613
90-95 8 (13.8%) 28 (14.6%)

>95 18 (31.0%) 73 (38.0%)

TABLE 5: COMPARISON OF NEONATES' NEUROLOGIC PARAMETERS ON DAY 1
AND DAY 5

Variable Day 1 (N=250) Day 5 (N=150) X? PValue
Moro Reflex

Normal 222 (88.8%) 135 (90.0%) 0.028 0.867
Abnormal 28 (11.2%) 15 (10.0%)

Tone

Normal 173 (69.2%) 141 (94.0%) 6.232 0.013
Abnormal 77 (30.8%) 9 (6.0%)

Seizure

Present 39 (15.6%) 4 (2.7%) 21.018 <0.001
Absent 211 (84.4%) 146 (97.3%)

Apnoea

Present 14 (5.6%) 2 (1.3%) 6.985 0.031
Absent 236 (94.4%) 148 (98.7%)
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Sociodemographic Characteristics of Mothers (N=250)

MgS04 No
MgSO04 Yes
Unbooked
Booked

Grand Multiparous

Variable

Multiparous
Primiparous
Preterm

Term

——
150 200 250

50 100

Frequency

Admission Parameters Associated with Outcome of Neonates

HIE No

HIE Yes

BCS 5

BCS 3-4

BCS 0-2

RR >60 BPM
RR 40-60 BPM
RR <40 BPM
LBW

Variable

Normal Weight
VLBW
Term

Preterm

s L L L L

0 5 10 15 20 25 30 35 40
Frequency
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MgS04 and SPO2 Impact on Qutcome of Neonates

SPO2 =95

SPO2 90-95

5P0O2 <90

Variable

=24 hrs MgS04

12-24 hrs Mg504

=12 hrs Mg504

5 10

15 20 25 30
Frequency

Neurological Parameters Comparison (Day 1 to Day 5)

Apnoea Absent Day 5
Apnoea Present Day 5
Seizures Absent Day 5
Seizures Present Day 5
Abnormal Tone Day 5
Normal Tone Day 5
Abnormal Moro Reflex Day 5
Normal Moro Reflex Day 5
Apnoea Absent Day 1
Apnoea Present Day 1
Seizures Absent Day 1
Seizures Present Day 1
Abnormal Tone Day 1
Normal Tone Day 1
Abnormal Moro Reflex Day 1

Variable

Normal Moro Reflex Day 1

DISCUSSION

The sociodemographic characteristics of
neonates in this study reveal a higher
proportion of male infants (62%) compared
(38%),
distribution of term (51.6%) and preterm
(48.4%) births. This aligns with global trends

where male infants tend to have higher

to females with a nearequal

neonatal mortality rates and preterm birth
rates (Lawn et al., 2014). The place of birth
data show that most neonates were born in
92%), which is

global push for

institutional deliveries, as they are associated

healthcare facilities

consistent with the

with better maternal and neonatal outcomes
(Singh et al., 2018). Birth weight is a critical
factor, with 64.8% of neonates being of
normal weight, 28.8% having low birth
weight (LBW), and 6.4% being classified as
very low birth weight (VLBW). Studies have

100 150 200
Frequency

consistently shown that low birth weight is a
strong predictor of neonatal morbidity and
mortality (Bhutta et al., 2004), with VLBW
neonates having an even higher risk of
complications.The presence and grade of
HIE were significant in this cohort, with
39.6% of infants graded at level 2, indicating
moderate brain injury. HIE remains one of
of neonatal

the most important causes

mortality and longterm  neurological
impairment (Nelson & Lynch, 2013). In this
study, the presence of HIE was statistically
associated with neonatal death (p=0.016), a
finding consistent with other studies linking
HIE to poor neonatal outcomes (Hagberg et
al.,  2015).Regarding  the
parameters, the oxygen saturation (SPO2) of

admission

neonates upon admission is particularly
noteworthy. Nearly half (49.2%) had SPO2
levels below 90%, a threshold linked to
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severe respiratory distress and associated with
2017). The
respiratory rate (RR) data showed that more
than half (53.6%) of the neonates had a

respiratory rate greater than 60 bpm, a
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poor prognosis (Rhee et al.,

marker for respiratory distress syndrome,

which is a common complication in neonates,

especially preterm ones (Martin et al.,
2016).For the maternal characteristics, the
majority  (96.8%)

prenatal magnesium sulfate (MgSO4), which

of mothers received

is commonly administered to prevent

preterm labor and reduce the risk of cerebral
2005). This
association

MgSO4

outcome

palsy in neonates (Rouse et al.,
study found no significant
between  the  timing  of
administration and neonatal
(p=0.881), though earlier studies suggest that
earlier administration can reduce adverse
outcomes in preterm births (Magnesium

1995). The
high rate of prenatal care (83.8%) among

Sulfate Collaborative Group,

mothers is promising, as antenatal care has
been shown to significantly reduce neonatal

and maternal mortality (Lassi et al.,

2016).The

neurologic parameters on day 1 and day 5

comparison  of  neonatal
provides an important insight into the
impact of early interventions. Neonates
showed improvement in tone (p=0.013) and a
significant decrease in seizures (p<0.001),
which is reflective of the positive effects of
early neonatal care and pharmacological
treatments like anticonvulsants for neonates
with neurological issues (Piper et al., 2007).
by day 5 is

particularly important, as neonatal seizures

The absence of seizures

are associated with longterm neurological
impairment if left untreated (Kaufman et al.,
2004).

In conclusion, the results from this study
align with existing literature on the factors

Birth

that influence neonatal outcomes.

Volume 3, Issue 7, 2025

weight and HIE continue to be major
while

respiratory distress and low oxygen saturation

predictors of neonatal mortality,

remain significant concerns. The findings
highlight  the
intervention and timely magnesium sulfate

should

of more

importance  of early

administration.  Further studies
explore the potential benefits
targeted interventions for neonates with
severe HIE or those requiring respiratory
support
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