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ABSTRACT
Introduction: Acute Kidney injury (AKI) is a serious
disorder of kidney function associated with prolonged
hospital stay and mortality. The differences seen
between developed and developing countries in the
epidemiologic pattern of AKI include, the individuals
affected, the etiology of AKI, the setting in which
AKI occurs, the modalities of renal replacement
therapy available, and the patient outcomes

Methods: We present a retrospective 3 year review
of AKI patients admitted to a tertiary level hospital,
Federal Medical Center. The medical records of all
adult patients admitted during the period from January
1st, 2018 to December 31st, 2020 were extracted
and reviewed for the presence or diagnosis of AKI.
Acute kidney injury was defined in accordance with
Kidney Disease Improving Global Outcome
(KDIGO) guidelines. The medical records of 86
patients with AKI were reviewed. About a quarter
of the studied population (26.1%) died in the course
of the treatment.

Results: Dialysis treated AKI patients contributed
to >70% of the population.  45.3% of our patients
who had dialysis-requiring AKI and survived did
recover sufficient kidney function to become dialysis
independent over a short period of time. Age is a
significant predictor of mortality in this study. Serum
creatinine, hyponatremia and elevated blood pressures
are also predictors of mortality and progression to
CRF in this study.

Conclusion: Our data highlight the public health
importance of AKI and the need for adequate
resources for Nephrology.

INTRODUCTION
Uncertainties of management strategies and
prognosis have made Acute Kidney Injury (AKI) a
complex disease. AKI is a serious disorder of kidney
function associated with prolonged hospital stay and
significant morbidity and mortality1,2. Mortality from
AKI is high, with mortality in patients admitted to
hospital with AKI ranging from 16% to 63.3%1,3. The
epidemiologic pattern of AKI differs significantly
between developed and developing countries and is
thought to closely mirror the socioeconomic status of
the community4,5. The differences seen between
developed and developing countries in the
epidemiologic pattern of AKI include, the individuals
affected, the etiology of AKI, the setting in which
AKI occurs, the modalities of renal replacement
therapy available, and the patient outcomes. This
study aimed to determine the outcomes of patients
admitted with AKI at our hospital as well as identify
the determinants of poor outcomes in these patients.

METHODS
A retrospective, hospital-based study was done in
Federal Medical Center, Owo, Nigeria. Federal
Medical Center, Owo is a 300-bed capacity tertiary
Health institution, known to have an accessible, good
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quality hospital medical records system designed for
research purposes.6

The medical records of all adult patients
managed for AKI and admitted during the period from
January 1st, 2018 to December 31st, 2020were
extracted. Data for analysis obtained from the
hemodialysis case records and the in-patient case
files, include the demographic data, the aetio-
pathologic cause of AKI as documented by the
managing renal team, the hematocrit level at
presentation, the electrolytes, urea and creatinine
profiles, as well as the clinical indication(s) for
hemodialysis which includes intractable vomiting,
hiccups, uremic encephalopathy, acute pulmonary
edema, bleeding diatheses etc. Other indications for
dialysis include severe metabolic acidosis (plasma
bicarbonate <12 mmol/l), severe hyperkalemia
(plasma potassium level >6.5 mmol/l), severe
azotemia (serum creatinine level >500umol/l) and
evidence of hyper-catabolism.

Acute kidney injury was defined in
accordance with Kidney Disease Improving Global
Outcome (KDIGO) guidelines as an increase in
serum creatinine by e”26.6µmol/l within 48hours or
increase in serum creatinine by e”1.5x baseline known
or presumed to have occurred within prior 7days or
urine volume <0.5mL/kg/h for 6hours. Because the
urine output records as obtained in the case records
were found not likely to be accurate, the serum
creatinine level (sCr) in µmol/L was used for the
diagnosis of AKI7. Patients less than 18 years of age,
known chronic kidney patients or ultrasonographic
evidence of chronic kidney disease, patients already
on maintenance hemodialysis were excluded from
the study.

Outcome measures were death during
course of treatment, failure of recovery of kidney
function at 3 months, full recovery and referral or
discharge against medical advice (DAMA). AKI was
stated as fully recovered and patient discharged home
when the serum creatinine had returned to levels
within the normal laboratory reference values (60–
110µmol/L) or its prior baseline levels within three
months. Patients who had not recovered their renal
function by three months were deemed to have
chronic kidney disease (CKD). Indications for
referral are patients/ relatives request and faulty
hemodialysis equipment.

The study was approved by the ethical
committee of the Federal Medical Center, Owo.

Statistical analysis
Data analysis was done using Statistical Package for
Social Science (SPSS) version 21. Descriptive
analysis of continuous data was applied using means
with standard deviations (SD). Chi square test and
Fischer’s exact test were applied for discrete data
with the levels of significance being set at <0.05.

RESULTS
A total of 92 AKI patients were managed during the
studied. However, due to unavailability or incomplete
medical records, six patients were excluded from the
analysis. Of the 86 patients whose medical records
were available for analysis, male patients (53.5%)
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Table 1: Characteristics of AKI patients

Parameter n=86
Demography

Mean Age(years) 39.62 ±15.42
Gender %
Female 40 (46.5)
Male 46 (53.5)
Marital status %
Married 68 (79.1)
Single 18 (20.9)
Clinical features
Mean SBP (mmhg) 143.39±28.27
Mean DBP (mmhg) 86.79±16.00
Laboratory features
Mean PCV (%) 22.71±8.09
Mean potassium(mmol/l) 4.49±0.92
Mean sodium(mmol/l) 134.55±6.73
Mean urea(mmol/l) 33.53±12.27
Mean creatinine(umol/l) 815.72±422.73
Ward
ICU 3 (3.5%)
Open ward 83 (96.5)
Outcomes %
Dialysis 67 (77.9)
CKD 21 (24.4)
Death 23 (26.1)
Recovered 39 (45.3)
Referred/DAMA 3 (3.5)

Fischer’s exact test were applied for discrete data
with the levels of significance being set at <0.05.
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were more than the female patients (46.5%); and
majority of the patients were married (79.1%).

The pattern of the outcome as presented on Table
2 indicate that a majority of 39 (45.3%) of the total

number of patients analyzed in this study recovered;
this was followed by 23(26.1%) who died in the
course of treatment. As presented on table 2, dialysis
was performed on (77.9%) of the patients, and they
were mostly (96.5%) admitted into the general ward.

Table 3 presents the results of chi square test
carried out to investigate possible association between
outcome and dialysis, ward, gender and marital Status.
The result indicates no significant association between
outcome and these demographic parameters
(P>0.05).

Table 4 compared the possible differences in
laboratory parameters across the various outcomes.
No significant difference (P=0.094) was noted in
the mean PCV of patients across outcomes. A
significant difference (P<0.001) was noted in mean

creatinine level of samples obtained from patients
across outcomes. Patients with CKD had the highest
mean creatinine level(1620.0±141.4umol/l) while
patients who were referred/ DAMA had the least
mean level (597.7±245.4umol/l). No significant
difference (P=0.073) was noted in the mean serum
urea level of patients across the outcomes. A
significant difference (P=0.003) was noted in the
mean serum sodium level across outcomes. Patients
with CKD had the least mean sodium level while
patients who were referred/ DAMA had the highest
mean serum sodium levels.

Table 5 presents the results of analysis of variance
test carried out to investigate possible differences of
outcomes in age, systolic BP, diastolic BP and
electrolytes. Patients who died had the highest mean
age (54.61 years) while those who were referred/
DAMA had the least mean age (26years). . Patients
with CKD had the highest mean systolic BP
(160.0±14.1mmHg) and mean diastolic BP
(100.0±14.1mmHg), while patients who were
referred had the least mean systolic BP
(126.7±15.3mmHg) and mean diastolic BP
(83.3±15.3mmHg). Age was significantly different
across the outcomes.  No significant difference
(P=0.313) was noted in the serum potassium level
across outcomes. A significant difference (P<0.05)
was noted in the mean systolic BP and mean diastolic
BP of patients across outcomes.

Table 2: Clinical outcomes of AKI patients

Freq (n=86) %

CKD 21 24.4
Death 23 26.1
Recovered 39 45.3
Referred/DAMA 3 3.5

Table 3: Pattern of distribution of dialysis, ward,
gender and marital Status

Freq. (n=86) %

Gender
Female 40 46.5
Male 46 53.5

Marital Status
Married 68 79.1
Single 18 20.9

Ward
ICU 3 3.5
General 83 96.5

Dialysis
No 19 22.1
Yes 67 77.9

Table 4: Comparison between demographic and
clinical outcomes parameters

CKD Death Recovered Referred P value

/DAMA

Marital Status
Married 16 21 29 2 0.419
Single 5 2 10 1

Gender
Female 10 9 18 3 0.410
Male 11 14 21 0

Ward
ICU 0 3 0 0 0.074
Open 21 20 39 3

Dialysis
No 1 7 10 1 0.274
Yes  20 16 29 2
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DISCUSSION
About a quarter of the studied population (26.1%)
died in the course of treatment, this is similar to 26.4%
and 28.8% reported by Makusidi et al8 and Okunola
et al9 respectively. This however is in sharp contrast
with the 48% reported by Emem-Chioma et al10.
Studies done in United Kingdom and China revealed
mortality rates of 28.1%11 and 23.9%12 respectively.
In-hospital mortality rate for AKI has been reported
to vary between 35%-50%13; and this is consistent
across numerous clinical contexts14,15,16. However,

emerging data including our study showed that
mortality rates in AKI patients is decreasing17.
Possible reasons attributable to this finding are prompt
referral to Nephrologist, early diagnosis and
commencement of dialysis.

Surprisingly, dialysis treated AKI patients
contributed to >70% of the studied group. This
percentage may however be higher because some
may require dialysis but its poorly accessible in
Nigeria due to the high cost of hemodialysis18. This
finding is similar to epidemiological trend in South
Indian region in a study by Jayakumar et al19 which

Clinical Outcomes of Acute Kidney Injury

Table 5: Comparison between laboratory parameters and clinical outcomes

Outcomes N Mean±SD p. value

CKD 21 41.47±16.60
Age Death 23 54.61±19.68

Recovered 39 34.38±13.82 0.0001*
Referred/DAMA 3 28.00±3.46

CKD 21 101.05±17.61
Diastolic BP Death 22 79.09±17.70

Recovered 38 83.68±13.44 0.0001*
Referred/DAMA 3 83.33±15.27

CKD 21 166.32±35.15
Systolic BP Death 22 141.36±33.42

Recovered 38 139.23±29.23 0.025*
Referred/DAMA 3 126.67±15.27

CKD 20 4.64±1.06
Potassium Death 23 4.85±1.29

Recovered 38 4.32±0.87 0.0001*
Referred/DAMA 3 4.17±0.46

CKD 19 23.63±7.14
PCV Death 23 28.22±9.72

Recovered 36 25.31±10.89 0.094
Referred/DAMA 3 12.67±4.62

CKD 18 130.12±9.45
Sodium Death 22 128.14±8.92

Recovered 39 130.59±7.54 0.003*
Referred/DAMA 3 149.33±9.82

CKD 21 38.67±16.12
Urea Death 23 33.87±17.67

Recovered 39 27.84±14.14 0.073
Referred/DAMA 3 33.73±1.16

CKD 18 130.12±9.45
Creatinine Death 22 128.14±8.92

Recovered 39 130.59±7.54 0.003
Referred/DAMA 3 149.33±9.82

* Significant variables at 0.05
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recorded 69% of AKI patients requiring dialysis.
Similar work by Hassan et al20 recorded all their
patients requiring dialysis. Several studies done in
Nigeria showed that about 29-91% of AKI patients
needed RRT during the course of management9,21,22.

In this study, we found that 45.3% of our
patients who had dialysis-requiring AKI and survived
did recover sufficient kidney function to become
dialysis independent before discharge home. There
is however a relatively high risk of developing
progressive CKD (including ESRD) months or years
later. The underlying mechanism of how AKI leads
to the progression of CKD is not fully understood.
But damage to the renal parenchyma acquired during
episodes of acute tubular necrosis can lead to
persistent tubulointerstitial fibrosis and a decrease in
the number of functioning nephrons10.

Age is a significant predictor of mortality in
this study. Many studies define the elderly as those
who are 65 years old or older, while others accept a
cutoff of 60 years. The life expectancy in Nigeria is
60.87 years, as compared to 72–82 years in more
developed countries23. Thus, this cutoff of 65 years
may not be appropriate in the Nigerian context. Aging
is associated with the development of multi-organ
dysfunction, which may influence the outcome of
AKI. It is still uncertain if increasing age per se is a
predictor of mortality, however increasing age is
associated with higher co-morbid conditions. Holmes
et al24 in a study done in low income region, found
out that age is an independent risk factor for AKI
mortality especially in elderly.

Serum Creatinine was associated with
outcome in our study, higher creatinine levels were
found in patients that progressed to CRF. There is
also an association between hyponatremia and
elevated blood pressures with mortality and
progression to CRF in this study. This finding was
similar to works done by Gao and colleagues25, they
found increased mortality amongst AKI patients with
hyponatremia. Kolhe et al.11 also evaluated data from
the United Kingdom Intensive Care National Audit
and Research Center Case Mix Program, they noted
increased mortality in AKI patients with
hyponatremia.

Limitations of this study include its single
center retrospective nature. There is also a possibility
that some patients died before a nephrological
assessment was carried out. Other limitations include

incomplete manual medical records and inability to
predict long term patient renal and survival outcome.
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