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Abstract

Background Neonatal asphyxia is a leading cause of early neonatal mortality, accounting for approximately 900,000
deaths each year. Assessing survival rates, recovery time and predictors of mortality among asphyxiated neonates can
help policymakers design, implement, and evaluate programs to achieve the sustainable development goal of reduc-
ing neonatal mortality to 12/1,000 live births by 2030. The current study sought to ascertain the survival status, recov-
ery time, and predictors of neonatal asphyxia.

Methods A retrospective follow-up study conducted in Debre Berhan Comprehensive Specialized Hospital, which
carried out from May 20th to June 20th, 2023 using records of asphyxiated babies in NICUs from January 1st, 2020

to December 31st, 2022, involving a sample size of 330. Pre-structured questionnaires created in Google Form were
used to collect data, and STATA Version 14.0 was utilized for data entry and analysis, respectively. The Kaplan—Meier
survival curve, log rank test, and median time were calculated. A multivariable Cox proportional hazards regression
model was fitted in order to determine the predictors of time to recovery. Variables were statistically significant if their
p-value was less than 0.05.

Results Three hundred thirty admitted asphyxiated neonates were followed a total of 2706 neonate -days

with a minimum of 1 day to 18 days. The overall incidence density rate of survival was 9.9 per 100 neonates'days

of observation (95% Cl: 8.85-11.24) with a median recovery time of 9 days (95% Cl: 0.82—0.93). Prolonged labor
(Adjusted hazard ratio (AHR: 0.42,95%Cl:0.21-0.81), normal birth weight (AHR:2.21,95% Cl: 1.30-3.70),non-altered con-
sciousness (AHR:2.52,Cl:1.50-4.24),non-depressed moro reflex of the newborn (AHR:2.40,95%Cl: 1.03-5.61), stage | HIE
(AHR: 5.11,95% Cl: 1.98-13.19),and direct oxygen administration via the nose (AHR: 4.18,95% Cl: 2.21-7.89) were found
to be independent predictors of time to recovery of asphyxiated neonates..

Conclusion In the current findings, the recovery time was prolonged compared to other findings. This implies early
diagnosis, strict monitoring and provision of appropriate measures timely is necessary before the babies complicated
into the highest stage of hypoxic —ischemic encephalopathy(HIE) and managing complications are the recom-
mended to hasten recovery time and increase the survival of neonates.
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Introduction

Neonatal asphyxia, defined as the inability to breathe
on one’s own from birth, is marked by a marked impair-
ment of respiratory gas exchange (oxygen and car-
bon dioxide), which leads to progressive hypoxemia
and hypercapnia along with a marked acidosis in the
metabolism. Birth asphyxia is diagnosed in a newborn
with a fifth-minute Apgar score of seven. World Health
Organization (WHO) states that the APGAR score at 1
and 5 min can be used to define and categorize birth
asphyxia as mild, moderate, or severe. Newborns may
experience mild, moderate, or severe encephalopathy in
the 72 h that follow the hypoxic-ischemic insult [1].

Globally, neonatal asphyxia is a leading cause of mor-
bidity and mortality in newborns. Each year, approxi-
mately 4 million neonates experience severe oxygen
deprivation during birth [2], with nearly 20 per 1000
deliveries requiring resuscitation due to neonatal
asphyxia (biochemical and clinical evidence) [3]. Neo-
natal asphyxia is a leading cause of neonatal mortal-
ity, resulting in an estimated 900,000 deaths worldwide
annually [5, 6]. Neonatal asphyxia causes approximately
23% of newborn deaths worldwide [7].

According to the World Health Organization reports,
3.6 million newborns (3%) in developing nations suffer
from moderate to severe asphyxiation at birth, of which
23% die and roughly the same number experience
severe sequelae [4].

In most industrialized countries, neonatal asphyxia
causes less than 0.1% of infant deaths. In developing
countries, the rate of neonatal asphyxia is significantly
higher, with a fatality rate exceeding 40% [8]. Compared
to developed countries, developing nations experience
a higher global incidence of neonatal asphyxia [9]. In
developing countries, asphyxiation at birth occurs ten
times more frequently than in developed countries [10],
which is the leading cause of neonatal death in low-
and middle-income countries, as well as the primary
cause of long-term neurodevelopmental disorders [11].
Improved perinatal care, continuous fetal monitoring
during labor, early presentation of newborns to neona-
tal intensive care units (NICUs), and treatment options
have increased the chance of survival for asphyxiated
neonates in the western world. This was not the case
in developing countries, where there are high rates of
mortality and lengthy hospital stays or recovery periods
[12]. In East Africa, neonatal mortality rates range from
11 to 102 per 1000 live births, with neonatal asphyxia
being the leading cause of death in 2015 (31.6%) [7]. In
Ethiopia, neonatal asphyxia is the second leading cause
of neonatal mortality (26.7%) and the fourth leading
cause of death among children under the age of five
(11.3%) [13].
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Neonatal asphyxia is a major contributing factor in
most neonatal deaths. Consistent with this, Ethiopia
has a high incidence of birth asphyxia (22.52%), which is
the second most common cause of neonatal death [14].
While most asphyxiated babies recover, prolonged expo-
sure to prenatal hypoxia—ischemia can cause multi-organ
damage [4]. Prolonged hypoxia can cause financial and
emotional burdens for families and communities, with
both short-term and long-term complications [15].

Obstetrical or fetal disorders that develop prior to,
during, or following delivery, or a combination of these,
can result in neonatal asphyxia [16, 17]. Many outcomes
occur in the neonate’s life as a result of neonatal asphyxia,
such as hypoxic-ischemic encephalopathy (HIE), multi-
ple organ dysfunction, severe neurodevelopmental delay,
motor delay, and cerebral delay [18, 19].

Despite national programs to prevent neonatal
asphyxia asphyxia by providing high-quality prenatal,
intra-natal, and postnatal care to all women, neonatal
asphyxia remains a significant issue in Ethiopia, with lim-
ited data on recovery rates and predictive factors. This
study aimed to assess the survival rate, and recovery time
of asphyxiated neonates and identify predictors of recov-
ery time during PNA treatment in public hospitals in
Debre Berhan, Ethiopia.

Methods

Study design, study area and study period

A retrospective follow-up study was carried out among
neonates with asphyxia who were admitted to the Debre
Berhan Comprehensive Specialised Hospital (DBCSH),
located in Debre Berhan, Ethiopia. Using data from new-
borns who were admitted to neonatal intensive care unit
(NICUs) due to asphyxia between January 1, 2020, and
December 31, 2022. The study was conducted from May
20th to June 20th, 2023.

Population

The study population consisted of all asphyxiated neo-
nates who fulfilled eligibility criteria and randomly
selected from the source populations of all asphyxiated
neonates admitted to the neonatal intensive care unit
at Debre Berhan Comprehensive Specialised Hospital
between January 1st, 2020, and December 31st, 2022.

Inclusion criteria and exclusion criteria

All newborns who were admitted to the neonatal inten-
sive care unit at Debre Berhan Comprehensive Special-
ised Hospital between January 1st, 2020, and December
31st, 2022, with a confirmed diagnosis of asphyxia, were
included in the study. The babies were monitored until
they either experienced the event or turned 28 days post-
natal. This study excluded all neonates with asphyxia who
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had incomplete medical records and babies with signifi-
cant congenital abnormalities.

Sample size determination and sampling technique

The sample size would be determined by the log-rank

test, and Freedman method using.
STATAsoftwareversion14.0.
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oxygenation, Clinical and laboratory predictors-APGAR
score, clinical status at admission, stage of hypoxic —
ischemic encephalopathy(HIE), vital sign change and
comorbidities.

Operational definition
Neonatal asphyxia- failure to initiate and sustain spon-
taneous breathing, and will diagnosed based on a

E = (Za/2+ ZB and Pr(E) = 1 — (expS1(t) + exp S1(t) * HR)(In HR)"> p(1 — p)2

Where:

Zo/2 =standard normal variable at 95% confidence inter-
val level=(1.96) Zp=power of 80%=(0.842),P =cumula-
tive survival probability at end of study (28 days) is 0.04%,
Hazard ratio=0.5, Pr (E)=probability of event for out-
come variable(recovery) and IR=incidence rate is 10%
as obtained from a retrospective study done in Addis
Ababa public hospitals on time to recovery and predic-
tors of asphyxia among neonates [20]. E=number of
interested events is 66 and the probability of an event
(recovery) is 0.2 so the total sample size is calculated as;

n=E
Pr(E)
=66/0.2

=330

The samples were taken in a way that the registration
logbook was searched for medical record numbers of
babies diagnosed with perinatal asphyxia. The study par-
ticipants were then chosen using a computer-generated
simple random sampling technique from the isolated
medical record numbers in the hospital. Finally, from
April to May 2023, the selected medical charts would be
reviewed.

Variables

Outcome variable (dependent) is time to recovery
dichotomized as (recovered=1, censored=0). Inde-
pendent variables includes socio-demographic and
obstetrics —maternal age, place of residency, antena-
tal follow-up, maternal hypertension, prolonged labor,
mode of labor, meconium-stained amniotic fluid, pro-
longed rupture of membrane, Neonatal related predic-
tors- sex of neonate, gestational age, postnatal age at
presentation, birth weight, fetal presentation, Treatment
related predictors- bag mask ventilation, calcium gluco-
nate, aminophylline, fluid and electrolyte management,

clinical conditions made by a healthcare provider and
documented on the charts. Time to recovery- the aver-
age time that the patient will take to recover from an ill-
ness or disease Hypoxic-ischemic encephalopathy (HIE)
stages —will determined based on saranat’s classification
of a clinical diagnosis made by a healthcare provider
(stage 1, stage 2, stage 3). Survival time-The number of
days it takes from admission to the recovery of a neonate
from asphyxia (measured by incidence density rate and
median recovery time). The incidence density rate- will
be determined by dividing the number of events by the
total follow-up time in person-days. Follow-up time- is
the time that the patient begins to follow up from 0 to
28 days of observation. Major congenital anomalies (mal-
formation) — a physical defect present in a newborn at
birth that results in central nerve system depression. Sur-
vival- In this study, survival refers to newborns who are
recovered and/or been discharged from the NICUs after
completing their treatment and are no longer displaying
clinical signs of asphyxia. Censored- newborns who have
referral sheets, death summary sheets, incomplete medi-
cal records and medical against (caregivers sign on behalf
of the newborn) were censored. Died- those newborns
who passed away and whose death report is recorded
on the charts. Co-morbidities- newborns with perina-
tal asphyxia and other medical problems Event- Infants
who recovered from perinatal asphyxia. Out born — give
birth out of hospital in this study Inborn — give birth in
the hospital in this study. Two-third of fluid management-
the total amount of fluid calculated based on weight
and for the maintenance purpose, two-third were given.
Total fluid- the amount of fluid fully calculated based on
weight and given.

Data collection tool and procedure

Using the FMOH standardized log, registration book,
perinatal follow-up chart, neonatal evaluation sheet, neo-
natal referral paper, and additional reviewed articles, a
structured questionnaire was created[10]. To standardize
the data collection process, supervisors and data collec-
tors received training on the importance of the study,
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how to complete the checklist, and ethical considerations.
Next, all available data on patient records was examined,
and the records of each study participant were chosen in
accordance with the inclusion criteria. Using a structured
data extraction form, all relevant variables that satisfy the
study’s objectives were taken out of the patient charts.
Examining the patient’s chart allowed confirmation of the
treatment outcomes. A pretest involving 5% (17 charts)
of the study participants was conducted to guarantee the
quality of the data. Before the analysis, errors discovered
during the verification process were fixed and adjusted to
guarantee that the data abstraction format complied with
the study’s goals. When data was being managed, stored,
cleaned, and analyzed, all completed data collection
forms were checked for consistency and completeness.
The principal investigator also randomly selected medical
records and cross-checked them to ensure consistency.

Data processing and analysis

After being coded, amended, and cleaned, the data were
imported into a Google Spreadsheet and then exported
to the statistical program STATA version 14.0 for addi-
tional examination. Descriptive and inferential statis-
tics would be used to present the data. The necessary
assumptions of the Cox-proportion hazard regression
models would be validated using Schoenfeld’s residual
test. The Kaplan—Meier survival curve would be used to
estimate survival time, and the survival curves between
categorical predictors would be compared using the Log-
rank test. For each explanatory variable, a bivariate Cox-
proportional hazards regression model would be fitted.
To identify independent predictors of asphyxiated neo-
nate survival, variables with p-values less than 0.2 would
next be fitted to a multivariable Cox regression analysis.
The statistical significance of the predictor associations
was evaluated using a hazard ratio at a 95% confidence
level. In the multivariable Cox regression analysis, vari-
ables are significant predictors of asphyxiating neonate
survival if the p-value is less than 0.05. Finally, text,
tables, and graphs would be included, along with a sum-
mary of the findings.

Results

Socio-demographic and Obstetrics characteristics

of the study participants

Following the review of 330 asphyxiated neonatal charts,
330 (100%) of them qualified for this investigation. 238
(72%) of the mothers were in the 20—34 age range. Nearly
all of the 319(97%) pregnant women had prenatal care
visits, and over half of the 205(62%) mothers gave birth
for the first time. In terms of delivery mode, 204 (62%)
and 54 (16%) were spontaneous vaginal deliveries and
caesarean sections (C-sections), respectively. 211 (64%)
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cases of pre/eclampsia, 87 (26%) cases of meconium-
stained amniotic fluid (MSAF), 19 (6% cases) of oligo-
hydramnios, and 13 (4% cases) of pregnant women with
obstetrics and medical complications documented dur-
ing their pregnancies were among the pregnant women
with these conditions. Out of the 330 newborns admitted
in total, 60% of them were born in Debre Berhan Com-
prehensive Specialized Hospital (inborn) (Table 1).

Neonatal characteristics of the study participants

Of the cohort, 134 (60%) of the participants were infant
males. Out of the cohort, 264 (80%) were term, 22 (7%),
were post term, and 44 (13%) were preterm. Based on the
postnatal age, 268 (81.21%) of the patients were admit-
ted to the neonatal ward before 24 h, while 62 (18.79%)
required more than 24 h to be admitted to the NICU. A
quarter of the neonates cried and had normal APGAR
scores of (>=7) in the first minute of their lives in both
survival and censored scenarios, whereas nearly three-
fourths of the neonates did not cry at all at birth. When
it came to the APGAR score at the five-minute mark, 218
(66.06%) of the participants had an APGAR score of less
than seven, and 112 (32.94%) of them had an APGAR
score of more than seven.

Clinical and Laboratory characteristics of the study
participants

Hypothermia is 82 (24.85%), respiratory distress syn-
drome 198 (60%) and meconium-stained amniotic fluid
among asphyxiated newborns, 50(15.15%) were the most
commonly observed additional medical issues at admis-
sion and during their hospital stays. Of the newborns
with stage II HIE, 36 (or 15%) had censored. Of the total
neonates that survived, 210 (64%) and 60 (18%) were still
alive when they were released from stage II and stage I,
respectively. 77 (23.33%) and 54 (20%) of the neonates
who made it through the ordeal and appeared in NICUs
with altered consciousness were censored due to having
a depressed moro reflex. Upon admission, 218 (66.06%)
were hypothermic, 153 (46.36%) had low oxygen satura-
tion, and 59 (17.88%) had gasping breathing or a respira-
tory rate of less than 30 breaths per minute. Among all
the neonates who survived, 104 (38.5%) had a normal
heart rate, 170 (52%), 80 (24.2%) had a normal tempera-
ture, and 143 (43%), with normal oxygen saturation lev-
els within the first 24 h of postnatal life. 8 (2.42%) and 44
(13.33%) had respiration rates of less than 30 b/min and
more than 60 b/min, respectively, after 24 h of admission.
18 (5.45%) and 124 (37.58%) of the patients with heart
rates greater than 160 beats per minute were hypother-
mic (below 36.5 degrees Celsius), and 25 (7.58%) of them
were desaturated in room air or had saturation levels
below 85%.
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Table 1 Socio-demographic and obstetrics characteristics of a pregnant woman who had admitted asphyxiated babies at NICUs of
Debre Berhan Comprehensive Specialized Hospital (n=330)

Covariates Category Total Status
Number (%) Recovered Censored
Number (%) Number (%)
Maternal age < =20years 40(12%) 30(9%) 10(3%)
20-34 years 238(72%) 196(59.39%) 42(12.7%)
>34 years 52(16%) 44(13.3%) 8(2%)
Place of residency Urban 138(41.95%) 115(34.8%) 23(7%)
Rural 191(58.05%) 154(46.7%) 37(11.2%)
Parity Prim parous 207(62.73%) 168(50.9%) 39(11.8%)
Multiparous 123(37.27%) 102(30.9%) 21(6.3%)
Gravidity Prim gravida 205(62.12%) 167(50.6%) 38(11.5%)
Multi gravida 125(37.88%) 103(31.2%) 22(6.6%)
ANC follow-up No 9(2.74%) 6(2%) 3(1%)
Yes 31 9(97 27%) 262(79 4%) 57(17%)
Place of delivery Inborn 38(41.95%) 15(34.8%) 23(7%)
Out born 91(58.05%) 154(46 7%) 37(11.2%)
Time of delivery Day -time 52(46.06%) 127(38.5%) 23(7%)
Night ~time 78(53.94%) 270(81.8%) 60(18.8%)
Mode of delivery svp? 204(61 .82%) 171(51.8%) 33(10%)
Assisted delivery 72(21.82%) 53(16.1%) 19(5.7%)
c/sP 54(16.36%) 46(14%) 8(2%)
Duration of labor Normal 303(91.82%) 254(77%) 49(14.8%)
Prolonged 27(8.18%) 16(4.8%) 11(3.3%)
Duration of rupture of membrane <18h 323(97.88%) 265(80.3%) 58(17.5%)
>18h 7(2.12%) 5(1.5%) 2
Obstetrics &medical condition Pre/eclampsia 11(63.94%) 175(53%) 36(11%)
Abortion history 13(3.94%) 11(3.3%) 2
MSAF© 87(26.36%) 70(21%) 17(5%)
Oligohydramnios 19(5.76%) 14(4.2%) 5(1.5%)

2 spontaneous vaginal delivery
b caesarean section

€ meconium stained amniotic fluid

Treatment related characteristics of the study participants
At birth, more than half (67.58%) of the babies received
resuscitation, 64.7% were given intra nasal oxygen, and
13.23% were given continuous positive airway pressure
(CPAP), Aminophylline (10.3%) and anticonvulsant (12%)
were taken, respectively. Two thirds of the maintenance
fluid were given to the majority of asphyxiated newborns
(77.58%).

Overall proportion and incidence rate of survival

of asphyxiated neonates

Among the study participants, 60 (18.2%) were censored,
and 270 (81.8%) asphyxiated neonates were recovered
and discharged from NICUs alive. It was discovered
that, overall, the incidence density rate of survival for

asphyxiated neonates was 9.9 per 100 neonatal days of
observation (95% CI: 8.85—-11.24).

Time to recovery of neonates with asphyxia

A total of 2706 neonate-days were monitored for 330
admitted asphyxiated babies, ranging from a minimum
of 1 day to a maximum of 18 days. The median survival
period was 9 days (95% CI: 0.82-0.93). For the 1, 3, 7,
14, and 18 days, the estimated cumulative probability
of survival was 1.0, 1.0, 0.69, 0.03, and 0.0, respectively.
Figure 1.

Predictors of survival status of asphyxiated neonates
According to the findings of a multivariable Cox regres-
sion analysis, women who gave birth to their children
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Overall Kaplan-Meier estimate
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Fig. 1 Overall Kaplan -Meier survival estimate of asphyxiated neonates admitted in DBCSH, Ethiopia from 2020-2022, Debre Berhan, Ethiopia, 2023

after a protracted labor had a 58% lower chance of recov-
ering from asphyxia than women who did not (AHR:
0.42, 95% CI: 0.21-0.81). Normal-weight babies had a
2.2-fold higher chance of recovering from asphyxia com-
pared to low-weight babies (AHR: 2.21, 95% CI: 1.30-
3.76). Compared to their counterparts, newborns who
had not changed their level of consciousness were 2.5
times more likely to recover from asphyxia (AHR:2.52,
95%CI:1.50—4.24), and those who had not experienced a
decline in their moro reflexes were 2.4 times more likely
to do so (AHR: 2.4, 95%CI:1.03-5.61). The recovery pro-
cess either slowed down or lengthened as the HIE stage
rose. Infants given continuous positive airway pres-
sure (CPAP) were 4.2 times less likely to recover from
asphyxia than those given direct oxygen (intranasal)
(AHR: 4.18, 95 CI: 2.21-7.89).Vital signs were a critical
sign of whether a newborn was improving or worsen-
ing. The multivariable Cox regression analysis revealed
that babies who were asphyxiated had respiratory rates of
30 to 60 breaths per minute at 24 h, which indicated an
8.6-fold increased likelihood of recovering from asphyxia
compared to their counterparts (AHR:8.68, 95%CI:
3.78-19.90). Compared to their counterparts, babies with
heart rates less than 100 beats per minute at 24 h had an
82% lower chance of recovering earlier (AHR: 0.18, 95%
CI: 0.37-0.93). And compared to their counterparts,
babies whose hearts beat faster than 160 beats per min-
ute had a 79% lower chance of recovering from asphyxia
(AHR: 0.21, 95% CI: 0.08-0.50). Since asphyxia involves

the brain being deprived of oxygen, it was necessary to
measure the saturation level. According to the multivari-
able, babies with an oxygen saturation level of less than
85% upon admission had a 44% lower chance of recov-
ering from asphyxia sooner than their peers. In terms of
comorbidities, neonates with random blood sugar (RBS)
at 24 h (>60 mg/dl) were 42 times more likely than their
peers to recover from asphyxia more quickly (AHR: 6.2,
95%Cl: 3.54—15.56) (Fig. 2) (Table 2).

Discussion

In the current study, asphyxiated neonates admitted
to Debre Berhan Comprehensive Specialised Hospital
had their recovery time from asphyxiated neonates pre-
sented, along with its predictors. According to this study,
asphyxiated newborns recovered on average after nine
days. This result was similar to the research conducted in
Dire Dawa (7 days) [21] and Addis Ababa (8 days) [20].
This study’s statistically significant finding is that neo-
nates who are preterm or have low birth weight have a
decreased chance of surviving than their counterparts.
The scientific and clinical explanation for this is that
babies born low birth weight or preterm frequently have
poor immune systems, feeding problems, and immature
respiratory and thermoregulation centers. They may
also have poor prognoses and require longer hospital
stays if standard NICU care is not given. Because of the
prematurity of the respiratory center, nervous system,
immune system, and thermoregulation mechanism, the
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Fig. 2 Log-rank survival estimate for time to recovery of asphyxiated neonates by postnatal gestational age presented & admitted at NICU
of DBCSH, Debre Berhan, Ethiopia from 2020-2022

Table 2 Bi-variable and Multivariable Cox regression analysis results of asphyxiated babies who were admitted at NICU of DBCSH,

Ethiopia, 2020-2022 (n = 330)

Covariates CHR(95% ClI) P-value AHR (95%Cl) P-value
Duration of labor
Prolonged 042(0.21-0.81) 0.010 0.42(0.21-0.81) 0.010
Normal 1 1
Birth weight
Normal birth weight 2.27(1.34-3.85) 0.002 2.21(1.30-3.76) 0.003
Low birth weight 1 1
Gestational age
Preterm 0.51(0.27-0.96) 0.037 0.48(0.26-0.91) 0.024
Term 1 1
Post- term 0.38(0.10-1.34) 0.135 0.37(0.10-1.31) 0.126
Postnatal age
<24h 1.81(0.90-2.87) 0.102 1.77(0.99-3.17) 0.043
>=24h 1 1
Altered consciousness
No 2.62(1.57-4.38) 0.000 2.52(1.50-4.24) 0.000
Yes 1 1
Depressed Moro reflex
No 247(1.06-5.76) 0.035 2.40(1.03-5.61) 0.042
Yes 1 1
HIE stage
Stage | 5.87(2.42-14.24) 0.000 5.11(1.98-13.19) 0.001
Stage Il 1.61(0.71-3.63) 0.245 1.61(0.71-3.64) 0.244

Stage lll

1

1
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gestational age, birth weight, and age of the neonates at
the time of presentation to the NICU affected the sur-
vival rates and recovery times of the asphyxiated new-
borns. The results were in line with research done in
Jimma and Kenya [22, 23].

According to the study’s findings, the likelihood of a
newborn recovering from asphyxia varied based on the
stage of hypoxic-ischemic encephalopathy (HIE), and
stage I HIE patients have a slightly better chance than
their counterparts of surviving and recovering from
asphyxia. Additional research results [24—28] corrobo-
rated this conclusion. The central nervous system and the
kidneys are the next most seriously impacted systems,
after asphyxia, according to scientific explanations for
this finding. The prognosis of infants who are asphyxi-
ated is reduced due to the primary and secondary energy
failure that often occurs as HIE progresses, which also
leads to the emergence of various neurologic sequelae
[29]. Second, when a neonate has multiple organ damage
and prolonged hypoxia, management and care are often
insufficient and ineffective. Finally, because necrotizing
enterocolitis exacerbated thrombocytopenia and mal-
nutrition, infants with advanced HIE were often kept on
NPO (nothing by mouth) and had unstable blood sugar
levels. This could make things more difficult and require
more time and resources to deal with the problems that
arise.

The results of this study also demonstrated that there is
a statistically significant change in the babies’ vital signs
both during and after their 24-h admission (respiratory
rate, heart rate, temperature, saturation, random blood
sugar at admission, random blood sugar at 24 h). This
alteration in vital signs happens when newborns don'’t
get enough oxygen, which causes lifelong harm to the
heart, brain, lung, kidney, intestines, and other organs.
This finding implies that the babies’ recovery times would
have shortened if they hadn'’t received care sooner. Stud-
ies conducted in Nigeria produced similar results [30].

The patient’s clinical state upon admission—a changed
state of consciousness and a depressed moro reflex—was
statistically significant and had an effect on the patient’s
recovery, according to the study’s statistics. Two coun-
tries with limited resources, South Africa and Nige-
ria [28, 31], endorsed the results as well. Additionally,
asphyxiated newborns who were given aminophylline
(AHR=2.05, 95 CI: 1.06-3.96) and direct oxygen through
the nose (AHR=4.18, 95 CI: 2.21-7.89) recovered from
asphyxia more quickly than their counterparts. Research
done in Tanzania [32, 33] refuted this conclusion. If intra-
nasal oxygen is given to the babies, it can be scientifically
explained that the organ insult is mild, easily reversible,
and helps to maintain a normal state. On the other hand,
if infants were given continuous positive airway pressure,
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or CPAD, the injury would be severe and potentially hard
to recover from.

This study found that prolonged labor period is asso-
ciated with asphyxia recovery time (AHR: 0.42, 95%
CI: 0.2-0.81). The longer the labor, the greater the risk
of asphyxia for the babies and the lower the chance of
asphyxia recovery. A meta-analysis study conducted in
Ethiopia provides support for this finding [34]. And clari-
fied by saying that too much contraction causes meco-
nium to leak, the baby may suck, and the compressed
umbilical cord may bleed or become ischemic. Finally,
the neonate ends up with asphyxia.

Although the statistical results of the current study are
not statistically significant in this regard, the adminis-
tration of calcium gluconate during the first few days of
life in conjunction with intravenous fluid therapy may
enhance the baby’s chances of survival and offer potential
benefits over those who do not take prophylactic calcium
gluconate. Low calcium intake, hyperphosphatemia,
excessive bicarbonate, and functional hypoparathy-
roidism are the most frequent scientific causes of hypoc-
alcemia in newborns with asphyxia [35]. The need for
managing hypocalcemia was less in newborns who
received intravenous calcium infusions in a Tanzanian
randomized control trial evaluating the efficacy of pro-
phylactic calcium gluconate administration in the first
five days of life [36].

Conclusion

The overall recovery rate was 9.9 per 100 neonates-day
observations, with a median recovery time of 9 days.
This demonstrated that the recovery time was prolonged.
Neonatal survival time for asphyxiated neonates was pre-
dicted by low birth weight, prolonged labor, gestational
age, postnatal age at presentation, altered consciousness
at admission, depressed Moro reflex at admission, stage
of HIE, and oxygen management. As a result, early diag-
nosis, strict monitoring, and timely implementation of
appropriate measures are required before babies reach
the highest stage of hypoxic-ischemic encephalopathy
(HIE), and prevention and managing complications is
recommended to speed up recovery time and increase
neonate survival.
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