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Abstract

Background: Neonatal mortality is disproportionately high in sub-Saharan African countries and
most neonatal deaths result from preventable causes. The causes of neonatal deaths remain significant
contributors to death after the first 28 days of life, necessitating amplification of the current public health
attention.

Objective: We sought to consolidate data on the impact of neonatal conditions on death beyond the
neonatal period. Additionally, we reviewed information on the continuum of acute neonatal conditions and
their sequelae that should be explored to adequately address the full impact of mortality from neonatal
conditions.

Methods: We searched Google Scholar, PubMed, and Cochrane databases using the key search terms
“neonate”, “mortality”, “survival”, “infant”, “prematurity”, “birth asphyxia” and “neonatal infections”. The
spillover of neonatal mortality was defined as mortality arising from neonatal related conditions after the
first month of life.

Result: Nineteen studies that reported on causes of mortality in the neonatal period and death from
neonatal conditions after the first month of life were included in this review. Prematurity (13.6%-89%)
[1,2], intrapartum-related events notably birth asphyxia (3%-56.8%) [3,4], and neonatal infections (6%-
47.4%) [5,6] were the top three causes of death in the first 28 days of life. Beyond the first month of life,
prematurity (1.2%-40.2%) [7,8], and birth asphyxia (2.6%- 37.5%) [7,9] still caused significant mortality.

Conclusion: Conditions diagnosed during the neonatal period result in high mortality after the first month
of life. Comprehensive care packages should entail longer-term assessment, monitoring, and evaluation
plans for children treated for acute conditions in the neonatal period. Additionally, healthcare systems need
to be strengthened for robust treatment of acute neonatal conditions to reduce the spillover mortality from
neonatal conditions.

Keywords: Neonatal mortality; Infant mortality; Prematurity; Birth asphyxia; Neonatal sepsis

Introduction

The global newborn mortality rate is 18 per 1000 live births, with neonatal mortality
reported as the slowest declining mortality compared to infant and under-five mortality
[10]. Childhood mortality rates are an important indicator of a country’s socio-economic
development and healthcare performance [11]. Additionally, neonatal and infant mortality rates
are fundamental measures of a country’s public health status [12,13]. However, in Low-and
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Middle-Income Countries (LMICs) in particular, neonatal and infant
deaths are underreported, and this hampers accurate mortality
estimates and policy reforms [14]. Prematurity, neonatal infections,
and birth asphyxia remain the three predominant etiologies of
neonatal mortality [15,16]. While advancements in innovations
and technology in neonatal healthcare have led to an increase in
the survival of neonates with acute conditions like respiratory
distress syndrome from prematurity and birth asphyxia [17,18],
a concurrent paradoxical increase in long-term morbidity and
hospital costs has been observed [19,20]. Ranjeva and collaborators
observed an annual loss of 5.29-8.73 million Disability-Adjusted
Life Years (DALYs) in sub-Saharan Africa from neonatal sepsis [21].
Regarding complications of prematurity, a high disease burden of
34,632 per 100,000 population was reported by Kim and associates
in a high-income country [22]. Childhood mortalities have declined
globally but have been more gradual in LMICs than in developed
countries [23]. Nevertheless, in a high-income country, mortality
from prematurity and low birth weight after 28 days of life only
declined by 1% annually over nine years [24]. Thus, the implications
of neonatal mortality and mortality from neonatal conditions after
the first month of life are significant irrespective of the setting.
Consequently, healthcare systems globally must have programs
in place that ensure continuity of care after the first month of life
for conditions diagnosed in the neonatal period. This review aims
at consolidating evidentiary data on mortality from newborn
conditions beyond the first 28 days of life. Additionally, we reviewed

Box 1: Phase 4b not applicable, this is a narrative review.

information on the continuum of acute neonatal conditions and
their sequelae that should be explored to adequately address the
full impact of death from neonatal conditions in particularly low-
resource settings.

Methods
Overview of identification/ selection of included studies

The PRISMA 2020 expanded checklist was the overall guideline
for this review. We searched for articles in PubMed, Cochrane, and
Google Scholar with data on mortality between January 2015 to
December 2024 using search terms including “neonate”, “mortality”,
“survival”, “infant”, “prematurity”, “birth asphyxia” and “neonatal
infections”. Search strings were also used to optimize finding of
studies. Examples of combinations used in the search string include
“mortality and low-resource settings” and “neonatal mortality and
specific countries”. The databases were lastly searched in May 2026.
The title, abstract, and methods sections of each article served as
screening parameters to identify articles included in this review.
The reference lists of identified articles also served as a source for

selecting more articles.
Reviewer and selection bias

The selection and review processes were performed by a single
reviewer. Selection bias was mitigated using the Time-Dependent
Risk of Bias (TD-RoB) Framework (Box 1).

Phase 1 Before screening titles and abstracts (studies that utilized a naive, time- independent approach were not assessed).
Phase 2 Checklist development for mortality data including specifics such as age and time of death.

Phase 3 Type of mortality analysis

Phase 4a Frequencies were used to summarize data

Quality assessment of included studies

Quality assessment of studies was done using the PICO

framework where P refers to population/ patient/ problem: I
intervention or exposure: C comparison or control: and O outcome.
In this review, the framework was applied as follows (Box 2):

Box 2:
p Participant’s age group. Key sociodemographic characteristics; Birth weight, gestational age, mode of delivery. Main review outcome is
mortality.
I Morality burden of prematurity, birth asphyxia and neonatal infections irrespective of treatment interventions.
This review did not consolidate treatment modalities.
(6] Reduce mortality from key neonatal etiologies arising after the first 28 days of life.

Inclusion and exclusion criteria for included studies

Human studies that reported causes of death in the first month
of life were evaluated for inclusion in this review. Studies that
reported on neonate-related causes of death beyond the first month
of life (mixed mortality reports) were also included. Furthermore,
only studies in the English language were included. On the other
hand, studies that reported solely on non-neonate-related causes
of death after the neonatal period did not meet the inclusion
criteria for this review. In addition, thesis/ dissertations, opinion

statements, case series, case reports, review articles, articles where
full text was not available and conference proceedings were also
excluded (Boxes 3&4).

Box 3:
Category Inclusion Criteria
Population Neonates, infants, under five mortalities.
Concept Causes of mortality and the long-term sequelae.
Context Countries with low-resource settings.
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Box 4:

Inclusion Criteria Exclusion Criteria

Case series

Case reports
Primary research studies (cross-

sectional studies) Letters and opinion statements

Hospital-based studies. Dissertations/ thesis

Population-based studies. Conference proceedings

Articles where full text was not
available

Definition of terms

The spillover of neonatal mortality was defined as mortality

arising from neonatal related conditions after the first month oflife.
Neonatal mortality was defined as the death of a live-born infant
within the first 28 days of life. Prematurity defined as any baby
born at less than 37 completed weeks of gestation.

Ethics
No ethical approval was needed for this review.
Result

A total of 215 articles were screened across the above-
mentioned databases. Nineteen studies were included in this
review, twelve that reported on causes of mortality in the first 28
days of life, and seven with findings on the neonatal-related causes
of death after the neonatal period (Figure 1).

Records identified (n=215)

|

Google Scholar (n=85)
Google (n=20)
Cochrane (n=54)

PubMed (n=56)

4

Duplicates removed (n=23)

v

Records screened (n=192)

Records excluded
il (n=136)

y

Full-text articles
assessed (n=56)

Full-text excluded (n=37)

Reviews = 12

Case reports = 5
Conference = 4
Editorials = 3
Theses = 2
No full text = 3
Insufficient data = 8

4

Studies included (n=19)

A

Neonatal
mortality
n=12

Post-neonatal
mortality
n=7

Figure 1: PRISMA flow diagram.

Causes of mortality in the first 28 days of life

Twelve studies reported the causes of death in the first month
of life (Table 1). Across the majority of the studies, prematurity-
related complications notably, respiratory distress syndrome
and low birth weight, birth asphyxia, and neonatal infections,
were the main causes of death. One study, [7], had significantly
low proportions of death from prematurity (1.2%) and birth

asphyxia (2.6%). This could be as a result of differences in study
populations as this study was a population-based verbal autopsy
while the other studies either had hospital-based verbal autopsy
findings or mortality from hospital registry data. Despite the fact
that prematurity, birth asphyxia and neonatal infections have
been shown to be the top three causes of neonatal deaths, other
etiologies were demonstrated to have a significant burden on
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mortality. Congenital heart disease and neonatal jaundice were
the top causes of mortality in only one study each in this review,
but they contributed significant proportions at 18.2% and 12%
respectively [3,25]. Meconium aspiration syndrome was also
an important identified cause of death [2]. One study reported
intracranial hemorrhage (6.1%) as a cause of death [3]. In addition
to the causes of mortality, some detected neonate-level factors
that could influence mortality as an outcome were fever, the time
when the first feed was initiated, birth weight less than 2.5kg, low

APGAR scores, and late admission for care. Day of life at the time
of death and being born at home were neonate-level factors that
should also be tackled in a bid to curb neonatal mortality [26,4].
Furthermore, some factors were demographic-dependent such as
in Egypt where consanguinity was a significant factor associated
with high mortality [3]. Thus, beyond identifying causes of death,
there is a need to explore individual-level factors that predispose
to mortality [27-30].

Table 1: Causes of mortality in the first month of life, summary of twelve studies.

Author Sociodemographics Causes of Mortality Key Findings
Birth weight | Gestational Mode of Prematurity- | Birth asphyxia Neonatal
(%) age (%) delivery (%) | related (%) (%) infections (%)
Ninety percent were
Ndayishimiye et | <2.5kg:14.8 | <37wks:14.5 |  SVD:47.0 early neonatal deaths and
al. [27], Burundi 60 13.3 13.3 associated factors were
: ’ >2.5kg: 85.2 | 237wks: 85.4 CS:52.9 prematurity, ANC visits and
Apgar score.
Significantly associated with
death were LBW, VLBW,
Andergiorgish et <2.5kg: 32.4 | <37wks: 20.1 SVD:79.1 89 89 19 Late admission (24 h after
al. [2], Eritrea >2.5kg: 67.6 | >37wks: 79.9 CS: 20.9 ' diagnosis), 1st minute
APGAR score, and 5th
minute APGAR score.
<37wks: 3.6
B . <2.5kg: 64.4 237wks: 9.3 SVD: 75.8 Most neonates who were
AblduzlgM‘(‘;‘Em et 49.6 21.7 14.6 admitted died in the first
al. [28] Ghana | 7 5kg:35.6 | Unknown | cS:24.2 week of lfe (74.3%)
gestational
age: 87.1
37wks: 30.1 Neonatal mortality
) <37wks: 30. ; 0
Irimu etal. [25], | < 2.5kg: 30.0 SVD:61.6 Intrapartum accgunte.d for 66% of
Kenya >37 wks: 39.9 events: 473 11.2 deaths in children aged 0-13
> 2.5kg: 70.0 69.5 CS: 38.4 s years, and most neonates
had multiple diagnoses
Positive consanguinity
El-Ganainy etal. | <2:5kg:27.7 | <37wks:41.2 SVD:35.7 49.4 HIE: 3% 18.2 was a significant factor
(3], Egypt 22.5kg: 72.3 | 237wks:58.8 | CS:64.3 ' o ' associated with neonatal
deaths
Factors associated with
high mortality included
<2.5kg:38.0 | <37wks: 32.7 SVD: 69.1 prematurity, LBW, Low
l[)ze;]algnlliit ‘1' 35.8 22.5 18.7 five-minute APGAR score,
’ P 22.5kg: 61.9 | 237wks: 67.2 CS: 249 fever on admission, and no
breastfeeding in the first 24
hours
37wks: 286 Prematurity and birth
Abolurin et al <2.5kg: 27.8 <3 TWKS: 2O, SVD: 40.6 status (born outside or
[1], Nigeria ' >37wks: 13.6 15.4 7.7 within the hospital of the
N8 22.5kg: 72.2 71.4 CS:52.9 study) were independent
variables.
Apgar score less than 7
Ndombo et al <2.5kg:39.8 | <37wks:33.4 | SVD:92.5 was the lone independent
[5], Camer n 69 23 6 predictor of neonatal
» Lameroo >2.5kg: 60.2 | 237wks: 66.5 CS:7.5 mortality in an urban health
facility.
Home delivery prior to
Avelino et al. <2.5kg: 39.6 | <37wks: 264 SVD:92.5 179 6.6 113 hospitalization was an
[26], Angola 22.5kg:59.8 | 237wks: 73.6 CS: 7.5 ' ' ’ emergent significant factor
for neonatal mortality.
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About a tenth (7.1%) of
babies died before arrival at
Alvesetal. [4], | <25kg:51.1 | <37wks:54.3 SVD:91.0 189 56.8 135 the hospital. Hypothermia
Guinea 22.5kg: 489 | 237wks: 53.8 CS: 8.9 ' ' ’ and poor clinical state on
admission increased the
mortality rates.
Birth asphyxia and
prematurity were the
Mmbaga et al. <2.5kg: 29.0 | <37wks: 25.8 SVD:51.0 351 45.7 8.6 leading causes of mortality;
[30], Tanzania >2.5kg: 71.0 | >37wks: 74.2 CS: 49.0 ' ' over half of deaths occurred
within 24 hours of life
(56.7%)
<37wks: 25.9 High mortality in the first
<2.5ke: 49, ) .74, 24 hours of admission
Barrow etal. [6], 2Ok 496 1 37-42wks: Vb 742 226 372 474 (60.6%). Readmission rates
Gambia 22.5kg: 50.4 67.1 CS:22.6 of discharged neonates
>42wks: 7.1 were 4.7%

Prem: prematurity complications not specified, LBW: low birth weight, VLBW: very low birth weight, CS: caesarean
section, SVD: spontaneous vaginal delivery, HIE: hypoxic ischemic encephalopathy, ANC: antenatal clinic.

Mortality from neonatal etiologies beyond 28 days of life

Seven studies reported mortality from neonatal conditions after
the first month of life (Table 2). Birth asphyxia and prematurity
complications were the most prevalent neonatal-related causes of
death beyond the first month of life, accounting for up to 37.5%
and 40.2% mortality respectively in some studies [9,8]. Pneumonia,

malaria, acute diarrheal illnesses, and HIV/AIDS were equally
significant causes of death after the first month of life. These are
crucial causes of mortality that should not be ignored. However,
given that birth asphyxia, prematurity and neonatal infections
still cause significant mortality after the 28 days of life, attention
to these etiologies should not dwindle after the first month of life
(Table 2) [31-34].

Table 2: Mortality after 28 days of life with neonatal etiologies extracted.

Causes of Death (%)
Author Year Place of Study . . Neonatal Prematurity- Key Findings
Birth Asphyxia Infections Relate dty Non-Neonatal
Mebrahtom et Malaria: 4.3 47% of deaths occurred
al. [31] 2022 Ethiopia 16 3.7 7.4 Diarrhea: 16.3 in the post-neonatal
' RTI: 38.4 period
No care was sought
for one in every ten
CA: 7.8 SIDS: 5.4 infants. In 29.4% of
Rai et al. [32] 2017 India 19.1 11.5 16.3 Pneumonia: 17.1 post-neonatal deaths,
Diarrhea: 7.8 there was a delay in the
identification of danger
signs.
Communicable diseases,
CA:12.1 maternal, neonatal, and
Ghazy et al. [8] 2020 Egypt 5.9 7.6 40.2 Pneumonia: 7.8 nutritional diseases
CVD: 6.8 caused 72.0% of
mortality.
Pneumonia:
16.8 Diarrhea: Care was significantly
15.2 Malaria: less likely to be sought
Koffi et al. [7] 2020 Tanzania 2.6 13.6 1.2 14.0 Meningitis: for children aged 1-11
6.9 HIV/AIDS: months with perceived
6.3 Other serious illnesses
congenital: 1.4
Pneumonia: 251 The median age at
Gastroenteritis: .
. . 10.3 Meningitis: | 9°2th was 57 days, with
Reid et al. [33] 2011 South Africa 2.9 39 9.3 the majority of deaths
2.0 HIV/AIDS: A .
i occurring in children
2.0 Malnutrition:
1.0 aged <1 year.
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malsri‘l,terriet)ion Poor death notification
Siddiqui et al. 2023 Pakistan 4 7 5.0 Diarrhea: validated the CHERQ s
[34] . Verbal Autopsy-Social
5.0 Malaria: 1.0 Autopsy (VASA)tool
Meningitis: 1.0 psy
Pneumonia: 17.5 | Mortality was highest in
Agborndip et Malaria: 10.0 rural areas, and when the
al. [9] 2020 Cameroon 375 N/R 10 Meningitis: 7.0 maternal age was less
Diarrhea: 7.0 than 20

CA: Congenital Anomalies, CVD: Cardiovascular Disease, RTI: Respiratory Tract Infections, SIDS: Sudden Infant Death

Syndrome, N/R: Not Reported.

Discussion

Acute neonatal conditions and their chronic sequelae are
known. However, the mortality from these conditions after the first
month of life has not received the required public health attention.
The neonatal mortality rate target for goal 3 of the Sustainable
Development Goals (SDGs) is 12 per 1,000 live births. However,
most countries chiefly in sub-Saharan Africa have neonatal
mortality rates more than double this target. If greater attention
is not given to neonatal mortality, 63 countries will not meet the
SDG target on neonatal deaths should the current trends continue
[35]. In the last decade, prematurity, neonatal infections, and birth
asphyxia have been at the pinnacle of the etiologies of newborn
mortality and its spillover. Nevertheless, over the years, significant
strides have been made in addressing neonatal mortality. The use
of Continuous Positive Airway Pressure (CPAP) and therapeutic
hypothermia have improved neonatal outcomes in recent years.
Cost-effective neonatal interventions can prevent 50% of newborn
deaths in LMICs [23].

Prematurity-related mortality and complications

Prematurity accounts for 27.5% of under-five mortality, and
neonates born before 32-week gestation are the most adversely
affected [36,37]. The use of CPAP has been revolutionary in
neonatal respiratory care, especially in the treatment of respiratory
distress syndrome from prematurity. It has led to a significant
reduction in mortality and the need for mechanical ventilation
[38,39]. Early interventions in the delivery room improve preterm
respiratory outcomes. In this regard, other interventions like
heated Humidified High-Flow Nasal Cannula (HHFNC) that create
a flow-related variable distending pressure have come to light, and
their application is on the rise [40]. The greater part of the evidence
on the utility of HHFNC in comparison to CPAP has been derived
from non-inferiority clinical trials [41]. In addition to the above-
mentioned interventions, particular attention on the role of quality
antenatal care has been highlighted in the outcomes of preterm
neonates. In this review, a study by Ndayishimiye et al. [27], in
Burundi found that antenatal care visits were a prominent factor
that predisposed neonates to mortality [27]. 1 in 4 neonates is born
premature according to reports from The Lancet series on small and
vulnerable newborns. This series highlights the need for upscaling
antenatal care visits for small and vulnerable newborns. This series
also advocates for the establishment of new born registries to guide
policy reforms and increased research to provide evidence-based

data for structured improvements in the highest burdened areas of
south Asia and sub-Saharan Africa (Lancet series 2023) [42].

Kangaroo Mother Care (KMC) has also been shown to be a
positive stride in new born care and in the reduction of neonatal
deaths. The utility of Kangaroo mother care ranged from 11.04%-
84.36% across 34 low- and middle-income countries [43]. In this
review, three studies reported availability of KMC services in
the healthcare facility, however, this was not analyzed as a factor
associated with neonatal outcomes [1,4,28]. The WHO Immediate
KMC Study Group of 3211 neonates reported reduced mortality
(12%) when immediate KMC was done in comparison to 15.7%
without KMC. In addition, this trial reported continuous reduction in
mortality resulting from implementation of early KMC thus the trial
was stopped prematurely based on the recommendation on the data
and safety monitoring board [44]. Respiratory distress syndrome
is the main contributor to prematurity-related mortality. In this
review, the highest mortality from respiratory distress syndrome
(48.1%) was reported by Andergiorgish et al. [2]. Chronic lung
disease is the main complication of respiratory distress syndrome
in preterm neonates. Factors such as duration of oxygen therapy,
gestational age and transfusion of packed red blood cells have been
shown to increase the risk of development of chronic lung disease
from RDS [45]. Dik et al. [46] in their study found that surfactant
use, mechanical ventilation requirement, and length of mechanical
ventilation increase the risk of development of chronic lung disease
[46]. The need for mechanical ventilation for more than 7 days was
demonstrated to be the lone independent predictor of mortality in
neonates who develop chronic lung disease [47]. Among preterm
neonates who develop chronic lung disease, 12.5% die by the age of
3 years [48]. Adequate management of prematurity and its related
complications is thus necessary to curb neonatal mortality and its
spillover arising from prematurity-related complications.

Birth asphyxia and its sequelae

In this review the lowest percentage of mortality (3%) from
birth asphyxia in the neonatal period was recorded by El-Ganainy
et al. [3] from Egypt [3], and the highest (56.8%) by Alves et al
from Guinea [4]. Despite similarities in study designs and study
population by El-Ganainy et al. [3] and Alves et al, the gross
difference in neonatal mortality may be due to the higher sample
size by El-Ganainy et al. [3] and differences in study settings. In
addition, the highest and the lowest proportion of mortality from
birth asphyxia after the first month of life were noted in studies
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by Agborndip et al. [9] (37.5%) from Cameroon [9] and Koffi et al.
(2.6%) from Tanzania [7] respectively. This huge difference could
have resulted from differences in methodologies. Koffi et al. [7]
utilized the verbal autopsy-social autopsy tool, while Aborndip et
al. conducted a retrospective community-based birth cohort study
and did not use any verbal autopsy tool.

HIE, the main acute complication of birth asphyxia, often
culminates in long-term poor neurologic outcomes or death. In a
systematic review spanned across 28 years of studies, symptoms
were noted as early as in infancy and the recommendation was
for early diagnostics and intervention to optimize neuroplasticity
and avert secondary complications [49]. In Cameroon according
to a study by Chiabi and collaborates, the incidence of HIE was
noted to be 39 per 1000 live births [50]. In high-resource settings,
mortality from HIE in previous studies ranged from 8.3% to 11%
[51,52], while in resource-limited countries, the HIE-associated
deaths were higher in some studies included in this review [4,9].
Extending beyond the neonatal period, intrapartum-related events
notably birth asphyxia contributed to 11.6% of under-five mortality
[53]. A study in Uganda reported a case fatality rate of 26% and an
incidence of HIE of 30.6 cases for every 1000 live births [54].

Therapeutic hypothermia has been a game changer in the
management of HIE and in curbing asphyxia-associated neonatal
mortality. This intervention should be started within six hours
before secondary brain damage occurs and involves selective
head cooling only, or cooling of the entire body to lower the head
and/or the body temperature to a few degrees below the baseline
temperature [55]. A meta-analysis of 28 randomized control trials
on therapeutic hypothermia noted similar findings with selective
head cooling and whole-body hypothermia regarding the reduction
in the risk of death [56]. The use of therapeutic hypothermia
has been progressively rising [57,58]. The maximum benefits
of therapeutic hypothermia have been reported in neonates
with severe HIE [59]. Nevertheless, some literature points to the
relevance of this intervention in curbing mortality in neonates with
mild encephalopathy [60-62]. In a study by Ezenwa et al. [63], in
Nigeria, all neonates with mild HIE who died were born at home
and/or presented to the healthcare facility after 24hours of birth
[63]. A study by Rao et al. [64], revealed that neonates with mild
HIE who underwent therapeutic cooling had similar outcomes with
healthy term neonates [64]. The role of therapeutic cooling in mild
HIE thus requires further exploration and possibly policy reforms
to cater holistically to the needs of babies with mild HIE.

The main long-term sequelae of birth asphyxia are cerebral
palsy. Children with cerebral palsy face diverse challenges. A
study by Tesfamariam et al. [65], from Eritrea found that 64.3%
of participants had feeding difficulties, and majority (91.7%)
had speech impediments. In addition, only 15.5% of participants
actively attended school [65]. Namaganda and collaborators
described deaths associated with cerebral palsy as a hidden
humanitarian crisis that ought to be addressed. They reported
a significant mortality rate of 3952 per 100000 person years of
children with cerebral palsy. They also observed higher mortalities
among children with gross motor impairments. They therefore

concluded that there is an urgent need to address cerebral
palsy-associated mortality especially in Sub-Saharan Africa [66].
Children below five years are the most affected by cerebral palsy-
associated deaths [67]. McIntyre and colleagues in their study
advocated for a transition from waiting for apparition of overt
signs of cerebral palsy, to identifying neonates who are at risk of
cerebral palsy for early intervention [68]. The management of
cerebral palsy requires a multi-disciplinary team approach with
pharmacologic and non-pharmacologic measures to provide
holistic care to these patients. Non-pharmacologic measures such
as occupational therapy, nutritional support, and physiotherapy
should be aimed at improving the quality of life, functionality
and reducing complications like aspiration syndromes [69]. This
review demonstrates that mortality from HIE can occur before
children develop chronic sequelae and thus the afore mentioned
interventions need to be instituted early to curb mortality before
acute intrapartum events transition into chronic sequelae.

Neonatal sepsis

The impact of neonatal sepsis cannot be overlooked. Evaluation
of studies included in this review showed that mortality from
neonatal sepsis ranged from 6% to 47.4% [5,6]. This review
also demonstrated that neonatal sepsis and its complications
remain a significant cause of mortality after 28 days of life, with
high mortalities of 11.5% [32] and 13.6% [7] observed. The low
proportion of mortality (6%), by Ndombo et al., may be due to the
definition of neonatal sepsis used in their study. The authors utilized
a combination of risk factors and clinical examination findings as a
definition of neonatal sepsis. A study of 351 neonates with neonatal
sepsis revealed that E. coli, coagulase negative staphylococci, S.
aureus and Klebsiella were the top causes of mortality. Low birth
weight, mechanical ventilation and parenteral nutrition increased
the likelihood of development of infection [70]. Dong and associate
described neonatal intensive care units as “double-edged swords”
simultaneously improving the neonatal survival and fostering
late-onset sepsis [71]. Giannoni et al,, in their study found a high
proportion of hospital-acquired late onset sepsis (62%) and 12% of
the neonates died [72]. This mortality was associated with low birth
weight and prolonged ventilation. Another study by Manandhar et
al. [73] found culture-positive hospital-acquired neonatal sepsis
at 15% and prolonged intravenous cannula insertion was the
main predisposing independent factor [73]. Neonatal sepsis has
been reported to be associated with the development of epilepsy
especially in the presence of culture-positive sepsis and meningitis
[74]. The effects of neonatal sepsis have been profound and have
led to the expansion of the definition timeline beyond the first
month of life to 90 days after birth [75,76]. In addition, subdural
effusions and hydrocephalus have been recognized as significant
neurological complications of neonatal sepsis [77].

Comprehensive care packages

Globally, according to the WHO Every Newborn Action Plan,
newborn deaths account for almost half (45%) of deaths occurring
in children less than five years of age [78]. To comprehensively
manage neonatal mortality and mortality from neonatal conditions

Res Pediatr Neonatol

Copyright © Njie Albertine Enjema



RPN.000700. 8(5).2026

806

after the first one month of life, key determinants must be addressed
and follow up measures reinforced.

Nutrition and growth

The WHO and UNICEF jointly recommend breastfeeding to be
initiated in the first hour of life. The guideline also advocates for
an increase in exclusive breastfeeding for the first 6 months up
to at least 50% by 2025 [79]. In this review, neonates who were
not breastfed in the first 24 hours of life were more likely to die
than their counterparts [29]. Another study by Phukan et al. [80]
found that only 21% of neonates were breastfed in the first hour
of life. They also observed that neonates who were not breastfed
in the first hour had a threefold increased mortality rate [80]. In
Somaliland, a study by Jama et al., observed a 20.5% exclusive
breastfeeding proportion [81]. Appiah et al. in Ghana reported a
higher proportion of breastfeeding (61.1%) within the first hour
of birth. They also found that 5.1% of mothers gave fluids to their
newborns on the first day of birth. Furthermore, complementary
feeding at 6 months was started in about 66.4% [82]. These
findings reveal that there is a need to upscale measures to promote
adequate breastfeeding practices and improve outcomes.

Some studies have found increasingly poor outcomes in
breastfeeding duration exceeding 2-3 years. In Pakistan, a study
by Syeda et al. found that the prevalence of stunting was 40.6%,
wasting 15.8% and underweight was 33.9% [83]. The prevalence
of stunting ranged from 12.5% to 56.7% according to a systematic
review on stunting in Ethiopia by Elema et al. [84], White et al.
analyzed data from over 100 countries and found that nearly a third
of infants 4-5 months had already been fed solid foods, and 28.2% of
children aged 6-23 months were receiving minimally diverse diets
[85]. Almost half of the participants in the study by Munthali et al. in
Zambia died from malnutrition and children with marasmus being
the least likely to survive [86]. The role of nutrition in neonatal
mortality after the first month of life cannot be under-looked.
Adherence to growth monitoring guidelines should be improved to
promptly diagnose growth faltering (previously known as growth
failure) and improve nutrition-related outcomes.

Neurodevelopmental follow-up

The top three known etiologies of neonatal mortality cause
significant neurodevelopmental some of which are
highlighted in their individual sections above. The Integrated

issues,

Management of Childhood Illness (IMCI) fosters holistic care by
reducing preventable mortality, minimizing illness and disability,
and promoting healthy growth and development of children
[87]. The community components focus on: Nutrition promotion,
breastfeeding support, growth monitoring,
promotion, malaria prevention, prevention
management, recognition of danger signs, timely referral of sick
children, newborn care, and hygiene and sanitation promotion.
On the other hand, the health worker case-management skills
focus on improving assessment of sick children using standardized
guidelines, identification of danger signs, classification of illness
severity, appropriate treatment and referral, counseling on feeding

immunization

diarrhea and

and home care, and follow-up assessment. The above should be
done at every sick-child visit, during routine child health contacts
such as immunization, growth monitoring, nutrition, and postnatal
visits, and from birth until 5 years of age, with particular attention
during the first 2 years [87]. Developmental surveillance is an
integral part of newborn and childhood healthcare. The American
Academy of Pediatrics (AAP) recommends neurodevelopmental
screening during routine visits at 9-18-30 month visits by pediatric
professionals [88]. In addition, the AAP further recommends initial
screening for hearing within 1-2 days of birth. Screening using
the Automated Auditory Brainstem Response (AABR) test should
be done when the infant is asleep and within the age group 0 to 6
months. In addition, hearing tests should be done at 4,5, 6,8, and 10
years with subsequent screening between 11-14, 15-17 and 18-21
years [89]. AAP further recommends ocular screening using ocular
history taking/ physical examination, red reflex testing, and visual
acuity testing. This should be done in the following time intervals:
Newborn- 6months, 6-12months, 1-3 years, 4-5 years, and 6 years
and older [90]. Country-specific research may be necessary to guide
implementation of the above policies taking into consideration
variations in population demographics and socioeconomic levels.

Strengths and limitations

One study, Agborndip etal. [9] reported only two of the top three
neonatal related causes of death (birth asphyxia 37.5%, prematurity
related 10%) The percentage of missing data was minimal and does
not hamper the output of results. In addition, this study was done in
a crisis-prone region of a security sensitive country making its data
valuable. This review highlights the fact that significant mortality
occurs from neonatal etiologies after the first month of life and can
occur before the onset of chronic sequelae.

Conclusion and Future Implications

The spillover of neonatal mortality in low-resource settings
is high. Most available frameworks for screening and long-term
follow-up of neonates, infants and children, are complex, involving
multi-level approaches and cost investments. These may not be
easily implemented in resource-poor settings. There is therefore a
need to identify neonates at a higher risk of mortality for prompt
management. Demographic-specific neonate level factors impact
mortality across infancy and childhood, and need to be addressed
in care plans to effectively reduce mortality in the neonatal period
and after the first month of life. Tackling neonatal mortality and
mortality from neonatal etiologies after the first month of life
cannot be done using a ‘one-size-fits-all’ approach. There is a
need for comprehensive care packages that entail longer-term
assessment, monitoring, and evaluation plans for children treated
for acute conditions in the neonatal period. These care packages
should comprise neurodevelopmental screening at 9-18-30
month visits, done by pediatric professionals. Also, enforcement
of Integrated Management of Childhood Illness as outlined should
be implemented by community-service providers and healthcare
facility practitioners, by strengthening healthcare systems. This will
boost the resilience of healthcare systems in LMICs in particular,
ensure continuous progress in neonatal care, and further equip
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these systems to attain the targeted mortality rates of the SDGs.
Future research is necessary to provide evidence-based data of the
timeline of mortality from acute neonatal conditions before the
development of chronic sequelae.
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