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INTRODUCTION

eonatal acute kidney injury (AKI) is characterized
by a sudden decline in renal function, or a failure
of physiologic rise in glomerular filtrate rate, leading to
the kidneys’ inability to maintain fluid and electrolyte
homeostasis.'”* Despite the significant attention given
to the epidemiology of AKI in adult and older pediatric
populations, there is a paucity of data on neonatal AKI.
There has been a notable lack of focus on the neonatal
AKI continuum consisting of acute kidney disease, as
well as its progression to chronic kidney disease.'”
This is particularly important given the limited
evidence from high-income countries on the long-term
complications associated with neonatal AKI extending
beyond childhood into adulthood, as well as its
potential contribution to the rising burden of non-
communicable disease, which has recently gained
prominence in public health.”® In addition, the
observation that risk factors associated with poor renal
outcomes in high-income countries, such as sepsis,
liver failure, and smaller weight for age, are more
prevalent in low-income and middle-income countries
gives credence to an AKI continuum study.”""**
Currently, there is insufficient data to provide evi-
dence and contextualized data on the impact of the
neonatal AKI continuum, especially on infant health, in
low-middle-income-countries. The current understanding
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of the diagnostic and prognostic implications of the
neonatal AKI continuum is inadequate for informing
practical preventive measures. This lack of knowledge
translation and evidence-based clinical guidelines hinders
the effective management of the neonatal AKI continuum.
The implications are that, there is a dearth or lack of local
information to guide follow-up schedules in the sub-
population; and that evidence-based, effective preventive
interventions are not being used.*’

This study, therefore, has the potential to improve
our understanding of the etiology and risk factors for
the AKI continuum, provide evidence to support early
detection and diagnosis, provide background
information on the natural progression and outcomes of
this continuum, and provide information on optimal
management strategies. In addition, a better under-
standing of the risk factors and underlying mechanisms
may inform evidence-based, population-specific
preventive strategies.

We hypothesize that neonatal AKI is highly prevalent
in Nigeria and that a significant proportion would prog-
ress to acute kidney disease and chronic kidney disease.

This study seeks answers to the following questions:

1. What are the incidences of neonatal AKI, neonatal
acute kidney disease, and progression to chronic
kidney disease in Nigeria?

2. What are the risk factors associated with neonatal
AKI in Nigeria?
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Continuum of AKI, the incidence, risk factors and outcomes in Nigerian neonates.
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Figure 1. Flow diagram of the NEOAKINUM conceptual framework.

3. What renal supportive care is available for infants
with the AKI continuum?

4. What are the outcomes of the neonatal AKI contin-
uum (hospitalization outcomes-death/survival; sur-
vival at 6 months, at 12 months, and progression to
chronic kidney disease)?

The Nigerian Neonatal Acute Kidney Injury
Continuum (NEOAKINUM: Neo-Neonatal AKINUM-
Acute Kidney Injury Continuum) study hopes to answer
the above questions by providing basic epidemiological
data on the AKI continuum, including incidences of AKI,
acute kidney disease, and chronic kidney disease, as well
as risk factors and outcomes through a multicenter,
multiregional prospective cohort study in Nigeria's six
geopolitical zones (Supplementary Table S1, Figure 1).
Data from this study will be compared to reports from
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Robust local evidence to guide follow-up and effective preventive interventions,
better understanding of disease pathogenesis, long-term complications, evidence-
based diagnostic tools, efficicient treatment, and wealth of data to inform

. targeted, cost effective and responsive health policy.
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high-income countries to determine the variability of
neonatal kidney disease epidemiology. The findings of
this study may stimulate further neonatal nephrology
research and provide data for historical control for
interventional studies in the future with the ultimate goal
of improving neonatal AKI outcomes.

General Objectives
To assess the continuum of AKI, the incidence, risk
factors and outcomes in Nigerian neonates.

Specific Objectives

1. Determine the incidences of neonatal AKI, neonatal
acute kidney disease, and chronic kidney disease in
Nigeria.

2. Determine the risk factors associated with neonatal
AKI in Nigeria.
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Figure 2. Neonatal AKI-risk factors, pathogenesis, preventative measures, and progression. AKIl, acute kidney injury; RRT, renal replacement

therapy; RST, renal supportive therapy.

3. Determine available renal supportive interventions
are available for infants with AKI continuum.

4. Determine the outcomes (hospitalization outcomes-
death/survival; survival at 6 months, 12 months,
progression to CKD) of neonatal AKI continuum

Eligibility Criteria

Inclusion Criteria

1. Neonates (less than 28 days old) admitted to neonatal
units in Nigerian hospitals.

2. Admitted infants who have received intravenous
fluids for at least 48 hours.

Exclusion Criteria

1. Refusal of caregivers to give consent.

2. Neonates who died within 48 hours of admission.

3. Presence of congenital malformation,
including severe congenital anomalies of the kidney
and urinary tract.

severe
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4. Failure to determine AKI status.

5. Infants that require specialized care and must be
transferred or relocated with limited follow-up
opportunities.

The methods” details including the study proforma
(Supplementary  Table S2) are provided as
Supplementary Material.

DISCUSSION

This study aims to determine the prevalence of
neonatal AKI, neonatal acute kidney disease, and the
likelihood of developing chronic kidney disease in a
group of infants from Nigeria.

It is anticipated that this study will also provide
information on the risk factors associated with neonatal
AKI and the outcomes of the neonatal AKI continuum
in the form of in-hospital survival or mortality,
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longitudinal survival rates at 6 and 12 months, and the
probability of progression to CKD.

Neonatal AKI is a significant public health concern,
especially in low-income and middle-income-countries
like Nigeria. The actual narrative in low-middle-
income countries is largely unknown, with no data to
support policy or effective resource distribution.
Furthermore, the role of environmental exposure in
disease causation and progression is of current interest.
This expanded on the idea that each region is required
to identify local exposure and develop personalized
interventions based on locally available resources.
Given the unique genetic composition and significant
Black population of Nigeria, it is desirable to collect
indigenous data on the neonatal AKI continuum in order
to establish tailored preventative measures and docu-
ment the accessibility of renal support care (Figure 2).

To maximize the utilization of limited resources, it is
essential to implement targeted renal protection measures.
This is feasible through the implementation of primary,
secondary, and tertiary preventive measures at various
stages of the disease process, as illustrated in Figure 2.

This goal requires a comprehensive understanding
of the pathogenetic mechanism of the AKI continuum,
and the risk factors involved in its development to
inform the implementation of evidence-based
interventions. By addressing the knowledge gap with
regard to the continuum of AKI in neonates, re-
searchers can discern prospects for timely intervention
and enhanced management approaches.

This proposed longitudinal study is one of the few to
examine AKI progression, including acute kidney disease
and chronic kidney disease, in a low-resource setting. The
multicenter study, which includes large sample size and
research experts, will ensure external validity.

Conclusion

The incidence of neonatal AKI, acute kidney disease,
and progression to CKD from this study will be
compared with reports from high-income countries to
describe the variability in the epidemiology of neonatal
AKI continuum. This will lay the groundwork for
advocacy and intervention to improve neonatal AKI
outcomes in Nigeria. Future interventional studies on
neonatal AKI in the specified population may use this
study’s findings as historical controls.
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