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Abstract

Context: Acute kidney injury (AKI) is a major contributor to global morbidity and mortality in critically ill
patients. In Nigeria, AKI is commonly associated with preventable conditions, particularly infections;
however, data on its characteristics, outcomes, and predictors of mortality are limited.

Objective: This study assessed the characteristics, outcomes, and predictors of mortality among patients
with AKI at the Irrua Specialist Teaching Hospital (ISTH), Edo State.

Materials and Methods: A hospital-based retrospective study was conducted on 200 patients diagnosed
with AKI at ISTH. Associations between variables and mortality were assessed using the chi-square test and
Fisher’s exact test. Binary logistic regression was used to determine the predictors of mortality at a level of
significance of p <0.05.

Results: The mean participant age was 45.11 +23.18 years, with a male predominance (69%). Most cases of
AKI were community-acquired (182, 91%), and sepsis/infection was the leading cause of AKI (115,
57.5%). Overall, 162 participants (81%) presented with stage 3 disease, 157 participants (78.5%) required
dialysis, 19 participants (9.5%) achieved complete renal recovery, and the mortality rate was 27.5%.
Mortality was significantly associated with higher Kidney Disease: Improving Global Outcomes (KDIGO)
stage (p = 0.024), elevated blood urea nitrogen (p = 0.022), presence of complications (p = 0.001), dialysis
requirement (p=0.025), and intensive care unit (ICU) admission (p=0.001). ICU admission (AOR =0.035,
95% CI=0.008—0.146, p <0.001), dialysis requirement (AOR =0.313,95% CI=0.100—-0.983, p=0.047),
and place of residence (AOR =0.430, 95% CI=0.187 — 0.989) were identified as independent predictors of
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access to renal and critical care services are essential
to improve outcomes in resource-limited settings
such as ours.

Keywords: AKI, outcomes, characteristics, ISTH,
predictors, mortality.

Introduction

Acute kidney injury (AKI) is a rapid and critical
deterioration of renal function. This breakdown in
physiological homeostasis disrupts fluid, electrolyte,
and acid-base balance, ultimately precipitating
systemic nitrogenous waste accumulation. For
clinical and research standardization, AKI was
defined by the Kidney Disease: Improving Global
Outcomes (KDIGO) criteria using specific
thresholds of serum creatinine elevation and urine
output reduction.’ Globally, an estimated 13.3 million
individuals develop AKI annually; about 85% of
these cases occur in low- and middle-income
countries (LMICs), where constrained diagnostic and
therapeutic infrastructure compounds the disease
burden.” Beyond its immediate clinical toll, AKI
substantially complicates inpatient management,
expanding median hospital stays by roughly three
days and incurring an average additional expenditure
of $7,500 per patient.’ Furthermore, mounting
evidence links AKI to long-term sequelae, notably
the progression to chronic kidney disease (CKD) and
heightened cardiovascular morbidity." Despite
advancements in critical care and nephrology, AKI-
associated mortality remains strikingly high,
spanning 10.8% to 77% depending on the healthcare
setting.” Globally, the condition contributes to nearly
1.7 million deaths each year, disproportionately
affecting LMICs." In hospitalized cohorts
specifically, AKI elevates the risk of death up to
sixfold, with reported mortality rates across Sub-
Saharan Africa (SSA) ranging from 10.9% to 58%.’
The etiology of AKI is inherently multifactorial, and
pre-existing comorbid conditions markedly increase
patient vulnerability while exacerbating clinical
trajectories.” Etiologically, AKI is categorized into
prerenal, intrinsic renal, and postrenal mechanisms."’
In high-income countries (HICs), the clinical profile
is predominantly hospital-acquired, frequently
triggered by major surgical procedures, radiocontrast
exposure, or nephrotoxic therapeutic agents.”"
Conversely, in LMICs—particularly across
SSA—community-acquired AKI predominates,
frequently driven by severe endemic infections and

obstetric complications."”” A meta-analysis by

Kahindo et al. underscored the complex,
heterogeneous nature of AKI in SSA, identifying
infectious diseases, intravascular volume depletion,
and toxic exposures as primary drivers." This stands
in contrast to patterns in Western cohorts, where
sepsis and cardiac surgery serve as the main causative
factors.” These geographic disparities illustrate a
dual global challenge: advanced medical systems
struggle with iatrogenic and inpatient onset, whereas
resource-constrained regions continue to confront
preventable insults linked to suboptimal sanitation,
inadequate maternal healthcare, and unmonitored
exposure to nephrotoxic pharmaceutical and herbal
formulations.""”

A broad spectrum of prognostic determinants
consistently dictates the clinical outcomes of AKI.
Advanced age (=60 years) is a major risk factor for
adverse outcomes, as structural renal senescence,
frailty, and a higher prevalence of systemic co-
pathologies, such as hypertension, diabetes mellitus,
and cardiovascular disease, impair organ recovery."
Notably, poorer clinical outcomes, including
elevated inpatient mortality, higher ICU admission
rates, and prolonged hospitalization, have been
observed in older male cohorts compared to
females." This disparity likely reflects physiological
and hormonal differences in renal vascular dynamics,
along with a higher likelihood of exposure to risk
factors such as smoking and hypertension.

The degree of structural and functional renal
impairment correlates directly with patient
prognosis; advanced stages routinely necessitate
renal replacement therapy, accelerate estimated
glomerular filtration rate (eGFR) decline, and
portend higher inpatient mortality." In routine
practice and clinical trials, the KDIGO staging matrix
serves as the standard tool to stratify severity.'
Patients requiring intensive care admission and organ
support exhibit particularly guarded prognoses, as
critical illness often involves concurrent sepsis,
hemodynamic collapse, and multi-organ dysfunction
syndrome.™” Indeed, multi-organ involvement
represents a grave prognostic indicator, reflecting
severe physiological stress that curtails the capacity
for renal recovery."'" Ultrasonographically
confirmed ascites has also been identified as a strong
independent predictor of mortality.”” Additionally,
comorbidity independently worsens mortality, as
concurrent chronic conditions limit therapeutic
windows and blunt regenerative potential.""”
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Collectively, these predictors emphasize the complex
determinants of AKI outcomes and underline the
imperative for early risk stratification and targeted
interventions in vulnerable populations.

These epidemiological contrasts have profound
clinical and public health implications. In high-
income settings, AKI predominantly affects older
adults and hospitalized patients undergoing complex
surgical or pharmacological interventions. ™ In
contrast, LMICs face a burden concentrated in
younger populations presenting with community-
acquired cases secondary to infection, pregnancy-
related complications, and nephrotoxins.'' Despite a
few existing hospital-level reports, there remains a
notable deficit of robust data characterizing AKI
demographics, risk profiles, and prognostic
determinants within West Africa, including Nigeria.”
Addressing this empirical gap is crucial for
delineating regional disease dynamics and informing
tailored management strategies. Therefore, this study
evaluated the clinical characteristics, outcomes, and
independent predictors of mortality among patients
diagnosed with AKTI atarural tertiary medical center.

Materials and Method

Study Site: The study was conducted at the Irrua
Specialist Teaching Hospital (ISTH), located in Irrua,
the administrative headquarters of the Esan Central
Local Government Area in Edo State, Nigeria. The
ISTH serves as a referral center for various states in
the South-South and parts of the North-Central
geopolitical zones in Nigeria. It has a bed capacity of
more than 400 beds.

Study Design, population and Duration: This was
a retrospective analytical cross-sectional study. This
study involved a review of the medical records of
patients diagnosed with AKI at the Irrua Specialist
Teaching Hospital (ISTH), Edo State, over 2 years,
from January 2023 to December 2024. The inclusion
criteria were as follows: all patients diagnosed with
AKI according to the KDIGO criteria during the
study period who had complete case records
containing demographic, clinical, laboratory, and
outcome data in the hospital's electronic medical
record (EMR). The exclusion criteria were as
follows: patients with CKD or end-stage renal
disease (ESRD) before admission and those with
incomplete or missing clinical, laboratory, or
outcome data. AKI was staged based on KDIGO
criteria.'

Sample Size Determination and Sampling
Techniques: The sample size determination was
guided by Cochran’s formula, using the overall
pooled incidence of 15.0% for AKI in Nigeria to
arrive at a final figure of 200.”*. This study
employed purposive sampling. Thus, 200 case
records of patients who fulfilled the inclusion criteria
were consecutively selected for analysis. Data were
collected using a structured data extraction form
specifically designed for this study.

Statistical Analysis: The collected data were entered
into a spreadsheet and analyzed using IBM SPSS
Statistics, Version 23. Continuous variables were
summarized using summary statistics, such as means
and standard deviations, whereas categorical
variables were described using frequencies and
proportions. A chi-square test and Fisher’s exact test
were used to test the associations between categorical
variables. Binary logistic regression was used to
determine predictors of mortality. The level of
significance was setat P <0.05.

Ethical Consideration: Ethical approval was
obtained from the Irrua Specialist Teaching Hospital
Health Research Ethics Committee (ISTH-HREC)
with protocol number (ISTH/HREC/20252111/778).
Since the study involved a review of existing patient
records, informed consent from individual patients
was waived by the Ethics Committee. All extracted
data were anonymized using unique study codes to
ensure confidentiality and privacy of the participants.
Access to the data was restricted to the research team,
and electronic data were stored in password-
protected files, whereas the hard copies were securely
stored. This study was conducted in accordance with
the principles of the Declaration of Helsinki and the
relevant national guidelines for research ethics.

Result

A total of 200 records of patients who met the
inclusion criteria were reviewed for this study. Table
1 shows that the patients were predominantly middle-
aged adults (mean age 45.11 + 23.18 years), with the
largest proportions in the 21-40 and 41-60-year
groups. There was a marked male predominance
(69%), and most patients were married (68.5%).
Traders/business individuals constituted the largest
occupational group, indicating a predominance of
informal sector employment in the area. Additionally,
most patients (77%) resided in rural areas.
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Table 1: Socio-Demographic Characteristics of
Patients (n=200)

Variable Frequency (n) Percentage (%o)
Age group

=220 years 31 17.0
2140 years 55 27.5
41-60 years 53 26.5
=61 years 58 9.0
NMean Age += SDr 4511 + 23.176

Sex 31.0
Female s2 69.0
Male 138

Marital status

Divorced 1.0
Mamied 137 68.5
Single 55 27.5
Wwidowed G 3.0
Occupation

Trader/Business 63 31.5
Student 36 18.0
Farmer 36 18.0
Civil servant/Professional 33 16.5
Others 17 8.5
Artisan/Skilled worker 15 7.5
Place of residence

Rural 154 77.0
Urhan 16 23.0

SD = Standard Deviation.

Table 2: Comorbidity Pattern, Causes, Types
and Stages of AKI among patients (n=200)

Variable
Pre-existing comorbidities

Frequency (n) Percentage (20)

Hypertension 83 A4.0
Diabetes mellitus 28 14.0
HIV infection G 3.0
Cardiovascular disease 3 1.5
Others 17 8.5
Nomne 30 44.0
Clinical setting of AKT

Commmmty-acquired 182 91.0
Hospital-acquired 18 Q.0
Documented causes of AKI

Sepsis/Infection 115 57.5
Intrinsic renal diseases 40 20.0
Obstructive uropathy 13 6.5
Obstetric causes 12 5.0
Hypovolemia/Dehvdration 5 Z.5
Others 13 6.5
Type of AKI

Intrinsic o7 48.5
Postrenal 10 5.0
Prerenal 93 16.5
KDIGO Stage of AKI

Stlage 1 9 A.5
Stage 2 29 14.5
Stage 3 162 31

Intrinsic renal diseases include acute glomerulonephritis. acute
tubular necrosis, and acute interstitial nephritis. Others = Post-
surgical AKI, malignant hypertension, drug-induced AKIL and

herbal medications

Table 2 presents the causes and types of AKI in these
patients. A considerable proportion of patients had
pre-existing comorbidities, with hypertension being
the most prevalent (44%), whereas 40% had no
comorbidities. Most cases of AKI were community-
acquired (91%). Sepsis/infection was the leading
cause (57.5%), followed by intrinsic renal disease
(20%), with other causes, such as obstructive

uropathy and obstetric factors, being less common. In
terms of AKI classification, AKI was predominantly
intrinsic (48.5%) and prerenal (46.5%), whereas
postrenal AKI was rare (5%). The majority (81%) of
patients were in the KDIGO stage 3 AKI group.

Table 3: Biochemical and Clinical
Characteristics of Patients with AKI.

Variable Frequency (N=200) Percentage (%o0)
Serum creatinine at

presentation

=15 me/dl 7 3.5
1.5-2.9 mg/D1 32 16.0
3. 0-4.9 mg/Dl 42 21.0
=5.0 mg/dL 119 50.5
Blood urea nitrogen

(BUN) at presentation

<20 mg/dL 2 1.0
20-39 mg/dL 7 3.5
A0 79 mg/dl. 24 12.0
=80 mg/d L 167 83.5
Duration from the onset of

symptoms to presentation

=22 days 37 18.5
3 7 days 81 42.0
8—14 days 58 29.0
=14 days 21 10.5
Presence of complicatons®

Pulmonary 34 17.0
edema/respiratory failure

TUraemic Encephalopathy 38 19
Hyperkalemia 21 10.5
Others 101 50.5
Presence of multi-organ

dysfunction

No 112 56.0
Yes 83 44.0
Requirement for ICU

admission/ventilatory

support

No 179 39.5
Yes 21 10.5

“Some patients had more than one complication. Gthers =
Hypeonatremia, Heart failure, anemia. bleeding. and gastrointestinal
disturbances.

Table 3 shows the biochemical and clinical
characteristics of patients with AKI. Most patients
presented with severe disease, as evidenced by high
serum creatinine (>5.0 mg/dL: 59.5%), elevated
blood urea nitrogen (>80 mg/dL: 83.5%), and
predominance of KDIGO stage 3 (81.0%). The
majority presented within 3—7 days of symptom onset
(42.0%). Clinical complications were common,
including pulmonary edema (17.0%),
encephalopathy (19%), and hyperkalemia (10.5%).
Nearly half of the patients (44.0%) had multi-organ
dysfunction, whereas a smaller proportion (10.5%)
required ICU admission or ventilatory support.
Overall, the findings indicate late presentation with
advanced disease and significant complications.

Table 4 presents the clinical outcomes of patients
with AKI. Most patients had prolonged hospital
stays, with the highest proportion staying for 15-30d
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Table 4: Clinical Outcomes of Patients with
AKI

Variable Frequency (n) Percentage (%)
Duration of hospital stay

1-7 days 39 19.5
8 14 days 61 32.0
15— 30 days 81 40.5
=30 days 16 8.0
Need for dialysis

Yes 157 785
No 43 21.5
Renal recovery status

Partial 120 60.0
Complete 19 9.5
No recovery 61 30.5
Mortality outcome

Alive 145 72.5
Dead 55 27.5

Recovery status was determined using the electrolyte profile.
urea and creatinme levels. and urine output at the end of
admission.

(40.5%). A large majority of patients required dialysis
(78.5% of patients). Regarding renal recovery at the
end of admission, most patients had partial recovery
(60%), while a small proportion achieved complete
recovery (9.5%), and a notable proportion had no
recovery (30.5%). The overall mortality rate was
27.5%, indicating a considerable burden of poor
outcomes in patients with acute kidney injury (AKI).

Table 5 presents the association between
sociodemographic characteristics and mortality

Table 5: Association between
Sociodemographic factors and Mortality
Outcome of AKI

Variable Mortality outcome 2 P-value
Age group alive n{%) dead n{%) 6.126 0.1056
< 20 years 25 (73.5) 9(26.5)

21-40 years 40 (72.7) 15(27.3)

41-60 vears 44 (83.0) 9(17.0)

= 61 years 36 (62.1) 22 (37.9)

Sex 0.106 0.745
Female 44 (71.0) 18 (29.0)

Male 101 (73.2) 37 (26.8)

*Marital status 9421 0.0197
Divorced 0 (0.0) 2{100.0)

Married 102 (74.5) 35(25.5)

Single 41 (74.3) 14 (25.5)

Widowed 2(33.3) 4 (66.7)

Occupation 9924 0.0774
Artisan/skilled 6 (40.0) 9 (60.0)

worker

Civil servant/ 25(75.8) 8(21.2)

professional

Farmer 25 (69.1) 11 (30.6)

Student 29 {(R0.5) 7{19.4)

Others 12 (70.6) 5 (29.1)

Place of 6.644 0.0099
residence

Rural 119 (77.3)  35(22.7)

Urban 26 {56.5) 20 (43.5)

*Fisher's exact test was nsed duce te small expected cell
counts

outcomes, showing that age and sex were not
significantly associated with mortality (p > 0.05).
However, marital status was significantly associated
with mortality (p = 0.0197), with higher mortality
observed among widowed and divorced participants.
Place of residence was also significantly associated
with mortality (p = 0.0099), with urban residents
having a higher proportion of deaths than rural ones.

Table 6 presents the association between the causes of

Table 6: Association between Cause of Acute
Kidney Injury and Mortality OQutcome

Cause of AKI Alive Dead Fisher’s P-
n (%) n (%) Exact Value wvalue
Sepsis/Infection 81(70.4) 34(29.6) 2.213 0.9571
Hypovolemia/ 48000 1(20.0)
Dechydration
Intrinsic renal 290725y 11(27.5)
discascs
Neplhrotoxic drps 201000 000
Obsteltric causes 9(75.0)  3(25.0)
Obstructive uropathy  9(69.2)  4(30.8)
Others 11(84.6} 2(15.4)

AKI and the mortality outcomes. No statistically
significant association was found between the
different causes of AKI and mortality (Fisher’s exact
test value = 2.213, P = 0.957). Although
sepsis/infection accounted for the highest proportion
of both survivors and deaths, variations in mortality
across other causes, such as intrinsic renal diseases,
obstructive uropathy, and obstetric causes, were not
statistically significant.

Table 7 presents the association between

Table 7: Association between Comorbidity and
Mortality Outcome

Presence of Mortality outcome "2 P-

comorbidity value
Alive n(%) Deadn(%) 3.3 0.509

Ihabetes mellitus 2 (66.7) 1(33.3)

Heart discasc 7{100.0) 0¢0.0)

Liver discasc 3 (60.0) 2 (10.0)

Others 4 {66.7) 2{(33.3)

Hypertension 27 (75.0) 9(25.0)

comorbidities and mortality. There was no
statistically significant relationship between the
presence of comorbidities and mortality (y>=3.3,P=
0.509).

Table 8 presents the association between AKI
characteristics and mortality. The KDIGO stage of
AKI (p =0.024) and BUN level at presentation (p =
0.022) were significantly associated with mortality,
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with higher stages and elevated BUN linked to
mortality. The presence of complications (p=0.001),
need for dialysis (p = 0.025), and ICU
admission/ventilatory support (p = 0.001) were also
significantly associated with mortality in the
univariate analysis.

Table 9. Multivariable binary logistic regression

Table 8: Association between the
characteristics of AKI and Mortality (n=200)

Variable Mortality outcome  »"2 P-value
KDIGO stage of Alive Dead 7.435 0.024
AKI at presentation n(%%) n(%o)

Stage 1 S9(100.0) 0 (0.0)

Stape 2 25(86.2) A4 ({13.8)

Stage 3 111{68.5) 51 (31.5)

Serum creatinine at 6.623 0.085
presentation

=1.5 mg/dl. G(85.7) 1{14.3)

1.5-2.9 mg/dL 24¢(75.0) B (25.0)

3.0—-4.9 mg/dL 24(57.1) 18 (42.9)

=5.0 mg/D1 91(76.5) 2R (23.5)

Blood Urea 9.625 0.022
Nitrogen (BUIN) at

presentation

=20 mg/dL 04(0.0) 2 {100.0)

20329 mg/dL 7(100.0) 0 {0.0)

40 79 maidl. 200(83.3) 41{16.7)

=80 mg/dL 118(70.7) 49 (29.3)

Duration from onset 6810 0.077
of symptoms to

presentation

<=2 days 21(56.8) 16 (43.2)

3—7 days GG(78.6) 18 (21.4)

% 14 days A4(75.9) 14 (24.1)

=14 days 14(66.7) 7 (33.3)

Presence of 68801 0.001
complications

Yes G2(59.0) 43 (41.0)

No 23(87.4) 12(12.68)

Need tor dialvsis 5.042  0.025
Yes 108(68.8) 49 (31.2)

No 37(86.0) G (14.0)

ICU admission/ 34 8832 0.001
ventilatory support

Yes 3(141.3) 18 (85.7)

No 142(79.3) 37 (20.7)

analysis was performed to identify independent
predictors of mortality among patients with AKI in
the ISTH. The model was statistically significant (*
= 54.493, p < 0.001) and explained 34.5% of the
variance in mortality (Nagelkerke R? = 0.345). The
Hosmer—Lemeshow test indicated a good model fit (p
=0.819), and the model correctly classified 80.0% of
the cases. After adjusting for potential confounders,
ICU admission was found to be a significant predictor
of mortality (AOR, 0.035; 95% CI, 0.008-0.146; p <
0.001). Place of residence also significantly predicted
mortality (AOR = 0.430, 95% CI: 0.187-0.989, p =
0.047). Dialysis requirement significantly predicted
mortality (AOR, 0.313; 95% CI: 0.100-0.983; p =
0.047). KDIGO stage showed a statistical trend but
lacked statistical significance as an independent
predictor of mortality (AOR, 0.254; 95% CI,
0.061-1.048; P=0.058).

Discussion

Table 9: Multivariable Binary Logistic
Regression Analysis of Predictors of Mortality
among Patients with AKI (n=200)

Variable Adjusted 95% CI P-value
OR

KDIGO Stage

Stage 1-2 (Ref) 1.00 — —

Stage 3 0.254 0.061-1.048 0.058

Blood Urea Nitrogen (BUN)

=80 mg/dL (Ref) 1.00 —

=80 mp/d] 0.509 0128 2.016 0.336

ICU Admission

No (Ref) 1.00 —

Yes 0.035 0.008-0.146 <0.001%*

Place of Residence

Rural (Rel) 1.000

Urban 0.430 0.187-0.989 0.047%*

Marital Status

Married (Ref) 1.00 — —

Others (Single/Widowed/ 0.667 0.304-1.462 0.312

Divorced)

Dialysis Requirement

No (Ref) 1.00 — —

Yes 0.313 0.100-0.983 0.047*

The findings of this study showed that the mean age
of patients with AKI was 45.11 + 23.18 years, and
sepsis/infection was the leading cause (57.5%), with
the majority of cases being community-acquired
(91%). This finding closely aligns with the results
from other Nigerian tertiary centers, as documented
by a study at the University of Abuja Teaching
Hospital, Nigeria, which reported a mean age of 45.0
+17.3 years, and the most common cause of AKI was
sepsis/infection, accounting for 62% of cases.”
Beyond Nigeria, infection remains a global driver of
AKI, even if not the most common cause in high-
income countries.” The pattern of etiologies of AKI
consistently implicates infection/sepsis as the leading
cause, as reported in another study.” In contrast,
evidence from developed countries, as reported in
global epidemiological studies, shows that AKI is
more commonly hospital-acquired and associated
with surgical procedures, nephrotoxic medications,
and critical illness.”" Our study showed a male
preponderance of AKI; this aligns with the report by
Loutradis et al. in a study conducted in Birmingham,
which concluded that the risk of AKI was higher in
men.” However, the latter study also found that AKI-
related mortality risk in men was not independent of
existing comorbidities.™

We observed that the clinical outcomes, including a
high dialysis requirement (78.5%), prolonged
hospital stay, and a mortality rate of 27.5%, were
comparable to those reported in another Nigerian
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tertiary hospital in an urban setting.” At the Obafemi
Awolowo University Teaching Hospitals (OAUTH)
Complex, studies have reported mortality rates
ranging from approximately 25% to 35% among
patients with AKIL” Similar patterns have been
observed in other African settings, as documented by
studies from Groote Schuur Hospital, which reported
an overall mortality rate of 38.8%, but a higher
mortality in AKI patients admitted to the ICU who
required dialysis.” Mortality is, however, reported to
be lower in upper-middle-income (UMIC) and HIC
in a study that compared the characteristics and
outcomes of critically ill patients with AKI in the
context of COVID-19." This difference in mortality
of AKI based on country income level can be
extrapolated to other causes of AKI due to earlier
detection and more advanced supportive care in
HIC." The high dialysis requirement observed in this
study likely reflects late presentation and greater
disease severity, a pattern consistent with other
African settings but less common in developed
healthcare systems, where early-stage AKI is more
frequently identified and managed promptly.

Furthermore, age and sex were not significantly
associated with mortality, whereas marital status and
urban residence were significantly associated with
mortality in the present study. Similar findings
regarding sex have been reported in studies
conducted at the OAUTH Complex, where no
consistent sex differences in mortality among
patients with AKI were observed.” However, the
study at OAUTH found that age > 65 years
independently predicted mortality, in contrast to the
observation in our index study.” Skalsky et al.
investigated the association between AKI and long-
term all-cause mortality risk among elderly and
younger patients in the context of acute myocardial
infarction and found that AKI, though associated
with an increased risk of long-term all-cause
mortality in the 2 groups, was stronger among
younger patients.” Our study was not restricted to
patients with myocardial infarction, and the mortality
investigated in our study was short-term rather than
long-term all-cause mortality. This may explain the
differences between our observations. The
unexpectedly high mortality rate among urban
residents may be attributable to a referral bias. Urban
dwellers are more likely to seek care at tertiary
facilities during advanced disease stages because of
increased health awareness and accessibility.
Simultaneously, AKI cases in rural populations may

remain underrepresented in tertiary hospitals such as
ISTH. This observation is not commonly reported in
studies conducted in other African tertiary hospitals.
A study by Ghazi et al. reported that patients who
lived in the most disadvantaged areas had 10%
greater odds of developing AKI and 25% greater odds
of not recovering from AKI by hospital discharge.”
The observation by Ghazi et al. is therefore in contrast
to our finding because referral bias was probably
eliminated in their study. In addition to its significant
association with mortality, our study demonstrated
that urban residency was an independent predictor of
mortality in patients with AKI. To the best of our
knowledge, this has not been reported previously.

Our study observed a significant association between
the severity of AKI, as defined by KDIGO staging,
and mortality. This agrees with the report of Abebe et
al. in a hospital-based observational study at Jimma
Medical Centre, Southwest Ethiopia.” However,
beyond the severity of AKI, Abebe et al. also found
that hyperkalemia, duration of AKI, and a short
length of hospital stay also predicted 30-day in-
hospital mortality in the 203 patients studied.”
Similarly, studies from South Africa have
demonstrated that although infections are common
causes of AKI, mortality is more strongly influenced
by the presence of complications and organ
dysfunction.” In developed countries, studies from
the United Kingdom also support the conclusion that
etiology alone is not a strong predictor of outcome,
with disease severity and quality of care playing more
significant roles.’ The lack of a significant association
between comorbidities and mortality in this study is
in contrast with the report by Jahantigh et al. in a
study conducted on ICU patients at the University of
Medical Science, Iran. The difference may be
attributed to the predominance of acute, infection-
related AKI in African settings, where the immediate
severity of illness outweighs the influence of chronic
comorbidities.

In our study, markedly increased BUN levels were
significantly associated with mortality, beyond the
severity of AKI defined by KDIGO. This is expected,
as the extent of the increase in serum BUN is also an
indicator of the severity of AKI. However, despite the
significant association, BUN level did not predict
mortality in our study. In contrast, Chen et al. used
data from two publicly available critical care
databases and reported that BUN was an independent
predictor of 30-day and a-year mortality among
patients with vasculitis and AKIL” Chen et al.
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identified a BUN level of 32 mg/dl, above which the
mortality risk was strikingly increased.” The
differences in observations may be due to differences
in patient characteristics. While the study by Chen et
al. was restricted to patients with vasculitis, our study
included all patients with AKI who met our inclusion
criteria, regardless of their etiological factors. Further
studies are needed to elucidate whether BUN has
different effects on mortality in patients with AKI
based on patient characteristics and specific
etiological factors. The study by Chen et al. also had
more power based on sample size compared to our
study.”

In this study, ICU admission emerged as a strong
independent predictor of mortality; previous studies
did not use ICU admission as an independent variable
to predict mortality but investigated the predictors of
mortality in patients with AKI admitted to the ICU.
Saxena et al. reported that hypotension, Glasgow
Coma Scale score, metabolic acidosis, Acute
Physiologic Assessment and Chronic Health
Evaluation (APACHE 2) score, elevated serum
creatinine, late AKI stage, and serum urea levels at
the time of diagnosis of AKI, the use of mechanical
ventilation, increased leukocyte count and high
serum potassium level were significantly associated
with in-hospital mortality in patients with AKI
admitted to the ICU of a rural tertiary hospital in
India.” The need for dialysis was also reported to be
an independent predictor of mortality in this study.
The need for dialysis in patients with AKI reflects the
severity of the renal impairment. This finding is
comparable to reports from research at Lagos
University Teaching Hospital (LUTH), Idi-Araba,
Lagos, Nigeria, where outcomes among patients with
AKI were strongly influenced by access to dialysis,
with patients requiring or unable to receive indicated
dialysis experiencing higher mortality.” The
presence of complications also predicted mortality in
patients with AKI in this study. This is consistent with
the observation by Li et al., who retrospectively
analyzed 1049 patients with AKI at Changsha First
Hospital, and found that the presence of
complications like anemia and organ failure, among
other variables, independently predicted 90-day and
1-year mortality in the patients.”

Overall, this study demonstrates that the pattern of
AKI observed at ISTH is consistent with findings
from other tertiary hospitals in SSA, characterized by
infection-related, community-acquired AKI, Ilate
presentation, and high mortality, but differs from that

in developed settings, where AKI is more often
hospital-acquired and occurs in older patients with
multiple comorbidities.** The identification of ICU
admission, dialysis requirement, presence of
complications, and urban residence as key predictors
of mortality highlights the dominant role of disease
severity and access to care in determining outcomes,
while also underscoring the influence of socio-
demographic context. These findings have important
implications for clinical practice and public health,
emphasizing the need for early detection,
strengthened infection prevention and control, timely
referral, and improved access to renal replacement
therapy and critical care services to reduce the burden
and mortality of AKI in resource-limited settings
worldwide. The limitations of this study include its
single-center design, which reduces generalizability.
Second, it was a retrospective study; hence, the
possibility of selection and information biases could
not be excluded, and the causality of mortality could
not be established.

Conclusion

AKI in rural southern Nigeria is mainly community-
acquired and is primarily caused by infections.
Mortality is primarily driven by disease severity and
clinical factors rather than etiology or baseline
comorbidities. The significant predictors of mortality
were the need for dialysis, urban residency, and ICU
admission, underscoring the central role of organ
dysfunction and critical illness in determining
outcomes. Overall, the findings reinforce the need for
early detection, timely intervention, improved
infection control, and strengthened critical care
capacity in resource-limited settings to reduce the
burden and mortality associated with AKI.
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