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ORIGINAL ARTICLE

Acute kidney injury outcomes at 90 days at a  
South African academic hospital

Mogamat-Yazied Chothia, Mohammed Rafique Moosa

Division of Nephrology, Department of Medicine, Faculty of Medicine and Health Sciences, Stellenbosch University and Tygerberg 
Hospital, Cape Town, South Africa

ABSTRACT

Background: Acute kidney injury (AKI) remains a serious problem in Africa. Most studies from sub-Saharan Africa 
are retrospective in design and report on only short-term, in-hospital outcomes. There remains a paucity of 
prospective data on the long-term outcomes of AKI in sub-Saharan Africa. 
Methods: We performed a prospective cohort study from 1 January to 30 June 2016. AKI was diagnosed and staged 
according to KDIGO AKI 2012 criteria. Patients attending an academic hospital in Cape Town, South Africa were 
followed up for 90 days or more. Outcome was a composite of either chronic kidney disease (CKD) (eGFR <60 
mL/min/1.73 m2), end-stage kidney disease (ESKD) (eGFR <15 mL/min/1.73 m2) or death.  
Results: A total of 113 patients  were included of whom 64 (57%) reached the composite outcome. Those reaching 
this outcome were older (47.5 years vs. 35 years, P = 0.02) and were more likely to have had a history of hypertension 
(35.9% vs. 16.3%, P = 0.02). The most common causes of AKI were sepsis (33%), drugs and toxins (16%) and 
glomerular disease (12%). Older age (OR 2.3, 95% CI 1.03–5.12, P = 0.04) and a history of hypertension (OR 2.9, 
95% CI 1.15–7.17, P = 0.02) predicted the composite outcome on univariable logistic regression; however, only a 
history of hypertension was associated on the multivariable model (adjusted OR 1.27, 95% CI 1.04–1.56, P = 
0.02). Conclusions: In African patients with AKI, the composite outcome of CKD, ESKD and death at 90 days or 
more was high. Interventions to prevent the progression of patients with CKD are needed because access to 
chronic renal replacement therapy in the public sector of South Africa is limited. 
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BACKGROUND

Acute kidney injury (AKI) is a serious illness, especially in 

Africa where healthcare resources are limited. AKI is 

broadly defined as the abrupt loss of kidney function 

occurring within hours to days and characterised by the 

accumulation of waste products of metabolism [1]. Most 

studies on the condition from Africa are retrospective 

and describe patients with community-acquired AKI  

[2-4]. The burden of the AKI in sub-Saharan Africa is 

largely unknown but a recent study from Cape Town, 

South Africa, reported an incidence rate of 3.4% [3].  

Major risk factors for AKI in sub-Saharan Africa include 

HIV infection, chronic kidney disease (CKD) and non-

communicable diseases (NCDs) such as diabetes mellitus 

and hypertension [5]. Causes of AKI in Africa are usually 

multifactorial and include sepsis, hypoperfusion states 

due to diarrhoeal disease, nephrotoxic drugs and herbal 

remedies, vascular diseases such HIV-associated throm-

botic thrombocytopenic purpura and haemolytic-uraemic 

syndrome, glomerular diseases and pregnancy-related 

complications [1].  

The mortality associated with AKI increases with the 

severity of the condition [6]. Studies from South Africa 

have reported in-hospital mortality rates up to 48%, 

depending on the cause and disease severity [2,3,7]. AKI 
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and CKD are increasingly recognised as interconnected 
syndromes [8]. Indeed, AKI predisposes to CKD and end-
stage kidney disease (ESKD) and CKD predisposes to AKI 
[8,9]. The reported kidney recovery rate from the African 
continent following an episode of AKI ranges from 31% up 
to 80% [3,4], whereas the corresponding rate of CKD 
ranges from 13% to 45% [1,4].  As a result of the paucity of 
prospective data on the long-term consequences of AKI 
from sub-Saharan Africa, we undertook this study to 
describe the 90-day composite outcome of CKD, ESKD 
and death. 

METHODS

Study design, population and setting
This was a prospective cohort study of all adult patients 
(≥18 years of age) with suspected AKI referred to the adult 
nephrology service at Tygerberg Hospital in Cape Town, 
South Africa from 1 January to 30 June 2016. The hospital 
is a 1,380 bed facility that offers secondary and tertiary level 
care to patients dependent on the public sector in the 
eastern metropole of Cape Town. It is one of two public 
hospitals in the city to offer dialysis services, both acute  
and chronic. Most patients first present to their local clinics 
and regional hospitals and are referred to adult nephrol-
ogy services only for further diagnostic work-up such as  
a kidney biopsy or therapeutic interventions such as kid-
ney replacement therapy, when these are anticipated  
by the managing team at the peripheral centre. Patients 
known to have ESKD [based on small kidneys on ultrasound 
examination and an estimated glomerular filtration rate 
(eGFR) of <15 mL/min/1.73 m2] with or without chronic 
renal replacement therapy were excluded. Using a 95% 
confidence interval, a margin of error of 5%, a population 
proportion of hospitalised patients with AKI of 10%, and a 
total inpatient adult population of 50,000, the estimated 
sample size was 138. 

The study was conducted in accordance with the Declara-
tion of Helsinki, and was approved by the Health Research 
Ethics Committee of Stellenbosch University (protocol 
number: S15/07/150). All patients gave written, informed 
consent to participate.

Clinical assessment
The clinical bedside assessment included the history, clinical 
investigation (including blood pressure measurement, esti-
mation of hydration status and examination of the urine 
sediment), radiological assessment of kidney sizes and the 
exclusion of obstruction. Urine output was not monitored. 
Demographic data collected included age, sex and ethnicity. 
Clinical data included the presence of comorbid diseases 
such as hypertension, diabetes mellitus and HIV status, the 

level of care such as ICU admission, and the suspected 

cause of AKI. All patients were managed by a nephrologist 

and clinical decisions, including timing of acute dialysis, were 

at their discretion. The number of patients that received 

dialysis as well as the primary indication were documented.

 

Study definitions
All laboratory measurements were performed by the 

National Health Laboratory Service, a reference facility. 

Laboratory parameters included serum creatinine con-

centrations measured at baseline (if known), at presenta-

tion and at 90 or more days of follow-up. In HIV-posi- 

tive patients, CD4 counts were also documented. We  

used the Kidney Disease Improving Global Outcomes  

(KDIGO) definition of AKI: an increase in serum creatinine 

by ≥26.5 µmol/L within 48 hours, or a rise in serum 

creatinine concentration to ≥1.5 times the baseline value 

which is known or presumed to have occurred within  

the prior 7 days or urine output of <0.5 mL/kg/hr for  

6 hours [10]. We further classified the severity of AKI using 

the KDIGO AKI staging criteria: stage 1: 1.5–1.9 times the 

baseline serum creatinine value or 26.5 µmol/L increase  

in serum creatinine from baseline; stage 2: 2.0–2.9 times 

the baseline serum creatinine value; and stage 3: 3 times 

the baseline serum creatinine value or serum creatinine 

more than 354 µmol/L or dialysis initiation. Kidney trans-

plant recipients and chronic dialysis patients were excluded. 

For KDIGO AKI staging, the baseline serum creatinine con-

centration was defined as the last known serum creatinine 

seven to 365 days before the onset of acute illness. Where 

this was not available, we back-calculated the baseline 

serum creatinine concentration assuming an estimated 

glomerular filtration rate of 100 mL/min/1.73 m2 for patients 

aged 18 to 59 years and 75 mL/min/1.73 m2 for patients  

60 years or older, using the Modification of Diet in Renal 

Disease (MDRD) formula, without a race correction [11]. 

Patients were followed up prospectively and outcomes 

were documented at 90 days or more following hospi-

talisation. Outcome data included complete recovery of 

kidney function (defined as an eGFR of more than  

90 mL/min/1.73 m2), partial recovery (defined as an  

eGFR in the range 61–90 mL/min/1.73 m2), progression  

to chronic kidney disease (CKD) (defined as an eGFR  

<60 mL/min/1.73 m2), progression to end-stage kidney 

disease (defined as an eGFR <15 mL/min/1.73 m2) or 

death. 

Composite outcome
The composite outcome was either CKD or ESKD or 

death at 90 days or more of follow-up.

Acute kidney injury outcome at 90 days
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Statistical analysis
Descriptive continuous variables with a normal distribution 
were summarised using means and standard deviations, 
while continuous variables that did not have a normal 
distribution were recorded as medians and interquartile 
ranges (IQR). Chi-squared or Fisher’s Exact tests were used 
to compare categorical variables and the Mann–Whitney U 
test compared continuous variables that were not nor-
mally distributed. Student’s t-test was used to compare 
continuous variables with a normal distribution. Univariable 
and stepwise forward multivariable logistic regression 
analysis were used to identify predictors of the composite 
outcome. Covariates included in the latter model included 
age >50 years, sex, history of hypertension and diabetes, 
HIV status, dialysis, sepsis, and KDIGO AKI stage. Kaplan–
Meier survival estimates along with log-rank P values were 
also used to identify associations with death up to 90 days. 
Statistical significance was regarded as a P value <0.05 and 
95% confidence intervals (CI) were used. Data were 
analysed using Stata 16.1. 

RESULTS

Between 1 January and 30 June 2016, 123 patients were 
recruited. A total of ten patients were excluded. Nine 
patients were lost to follow-up and one was younger  
than 18 years of age. A total 113 patients were therefore 
included in the final statistical analysis. 

The composite outcome occurred in 64 (57%) patients, 
while 49 (43%) recovered (Tables 1 and 2). Of the patients 
who reached the composite outcome, 11 (10%) had CKD, 
3 (2.6%) had ESKD and 50 (44%) had died at 90 or more 
days. The median time to death was 13 (IQR 4–34) days. 
Although there were five patients with a history of CKD  
in the group that reached the composite outcome, four 
reached it because of death. The median follow-up crea-
tinine concentrations for CKD and ESKD were 177 (IQR 
132–246) µmol/L and 793 (IQR 772–793) µmol/L and  
the accompanying eGFR values were 33 (IQR 24–46)  
mL/min/1.73 m2 and 6 (IQR 5–6) mL/min/1.73 m2, respec-
tively. Of the patients that recovered kidney function 34 
(30%) made a complete recovery whereas 14 (12%) had 
recovered partially at 90 days. The median creatinine 
concentration was 62 (IQR 56–78) µmol/L and the eGFR 
was 127 (IQR 111–136) mL/min/1.73 m2 in patients with 
complete recovery; in those who recorded partial recovery 
of kidney function, the median creatinine concentration 
was 93 (IQR 81–112) µmol/L and the eGFR was 73.5 (IQR 
69–80) mL/min/1.73 m2. 

Clinically, more patients that reached the composite 
outcome had a history of hypertension (36% vs. 16%,  

P = 0.02). The presence of underlying diabetes mellitus  
or HIV did not impact on outcome nor did the type of 
ward (56% of the patients were admitted to medical 
wards). The most common causes of AKI were sepsis (37, 
33%), followed by drugs and toxins (18, 16%) and glomeru-
lonephritis (13, 12%), with no statistical differences between 
groups; however, obstetric causes of AKI were more com-
mon in patients who did not reach the composite outcome 
(12% vs. 2%, P = 0.04). 

Baseline serum creatinine concentrations were available 
between 7 and 365 days prior to acute illness in 67 (59%) 
patients; in the remaining cases the MDRD formula was 
used to back-calculate baseline values. The overall baseline 
and presenting serum creatinine concentrations were 72 
(IQR 64–87) µmol/L and 444 (IQR 222–847) µmol/L, 
respectively. Of all the patients 89 (79%) presented with 
KDIGO AKI stage 3. Figure 1 shows the frequency for the 
individual outcomes by KDIGO AKI stage.  In patients that 
were HIV-positive, the overall median CD4 count was 
145.5 (IQR 78–305) cells/mm3. 

A total of 41% of patients did not have baseline serum 
creatinine tests 7 to 365 days prior to acute illness, most  
of whom were in the group that reached the composite 
outcome (28, 61%). 

Acute kidney injury outcome at 90 days

Table 1.  Outcomes at ≥90 days.

Outcomes Total = 113

Composite outcome

   CKD, ESKD or death, n (%) 64 (57)

Individual outcomes

   CKD (eGFR <60 mL/min/1.73 m2), n (%) 11 (9.7)

      Serum creatinine (µmol/L), median (IQR) 177 (132–246)

      eGFR (mL/min/1.73 m2), median (IQR) 33 (24–46)

   ESKD (eGFR <15 mL/min/1.73 m2), n (%) 3 (2.6)

      Serum creatinine (µmol/L), median (IQR) 793 (772–793)

      eGFR (mL/min/1.73 m2), median (IQR) 6 (5–6)

   Death, n (%) 50 (44)

Total recovery 49 (43)

   Complete (eGFR >90 mL/min/1.73 m2), n (%) 34 (30)

      Serum creatinine (µmol/L), median (IQR) 62 (56–78)

      eGFR (mL/min/1.73 m2), median (IQR) 127 (111–136)

   Partial (eGFR 61–90 mL/min/1.73 m2), n (%) 14 (12.4)

      Serum creatinine (µmol/L), median (IQR) 93 (81–112)

      eGFR (mL/min/1.73 m2), median (IQR) 73.5 (69–80)

Abbreviations: CKD, chronic kidney disease; ESKD, end-stage kidney disease; 
eGFR, estimated glomerular filtration rate; IQR, interquartile range.
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Table 2.  Comparison of demographic, clinical, laboratory and renal replacement therapy data in relation to composite outcome.

Total Composite outcome reached P value

Yes No
Total, n (%) 113 (100) 64 (57) 49 (43)

Demographic data
Age in years, median (IQR) 41 (31–57) 47.5 (33.5–58.5) 35 (29–53) 0.02

Female, n (%) 61 (54) 33 (52) 28 (57) 0.56

Ethnicity, n (%)

  Black 58 (51.3) 28 (44) 30 (61) 0.14

  Mixed-race 49 (43) 31 (48) 18 (37)

  White 6 (5) 5 (8) 1 (2)

Clinical data
Ward, n (%)

  Medical 63 (56) 37 (58) 26 (53) 0.06

  Surgical 10 (9) 8 (13) 2 (4)

  Obstetric 7 (6) 1 (2) 6 (12)

  ICU, n (%) 33 (29) 18 (28) 15 (31)

HIV positive, n (%) 48 (43) 23 (36) 25 (51) 0.11

History of hypertension, n (%) 31 (27) 23 (36) 8 (16) 0.02

History of diabetes mellitus, n (%) 17 (15) 12 (19) 5 (10) 0.21

History of chronic kidney disease, n (%) 5 (4) 5 (8) 0 (0) 0.07

Cause(s) of AKI, n (%)
 Sepsis 37 (33) 18 (28) 19 (39) 0.23

 Drugs and toxins§ 18 (16) 11 (17) 7 (14) 0.68

 Glomerulonephritis# 13 (12) 10 (16) 3 (6) 0.12

 Crush syndrome 9 (8) 5 (8) 4 (8) 1.00

 Diarrhoeal disease 8 (7) 4 (6) 4 (8) 0.72

 Obstetric complications$ 7 (6) 1 (2) 6 (12) 0.04

 Acute pancreatitis 4 (4) 3 (5) 1 (2) 0.63

 Other* 43 (38) 30 (47) 13 (27) 0.03

Laboratory data

Baseline serum creatinine (µmol/L), median (IQR) 72 (64–87) 75 (65–87) 69 (60–88) 0.22

Presenting serum creatinine (µmol/L), median (IQR) 444 (222–847) 500 (279.5–883.5) 347 (197–693) 0.07

KDIGO AKI stage, n (%)

  1 10 (9) 4 (6) 6 (12) 0.33

  2 14 (12) 6 (9) 8 (16) 0.27

  3 89 (79) 54 (84) 35 (72) 0.10

CD4 count (cells per mm3), median (IQR) 145.5 (78–305) 117.5 (59–247) 252.5 (94.5–335) 0.12

Renal replacement therapy

Offered dialysis, n (%) 22 (20) 14 (22) 8 (16) 0.46

Dialysis indications, n (%)

  Hyperkalaemia 12 (11) 7 (11) 5 (10) 0.77

  Pulmonary oedema 4 (3.5) 3 (4.7) 1 (2.0)

  Fluid overload 2 (1.8) 1 (1.6) 1 (2.0)

  Metabolic acidosis 2 (1.8) 2 (3.1) 0 (0)

  Uraemic encephalopathy 1 (0.9) 0 (0) 1 (2.0)

  Other 1 (0.9) 1 (1.6) 0 (0)

Modality, n (%)

  IHD 19 (17) 12 (19) 7 (14) 0.28

  SLEDD 2 (1.8) 2 (3.1) 0 (0)

  IHD and SLEDD 1 (0.9) 0 (0) 1 (2.0)

Number of dialysis sessions, median (IQR) 4 (2–9) 3.5 (1–12) 4.5 (2.5–6.0) 0.99

Dialysis duration (days), median (IQR) 6 (2–9) 3 (2–22) 7.5 (4.5–8.5) 0.82

Abbreviations: IQR, interquartile range; ICU; intensive care unit; HIV; human immunodeficiency virus; AKI, acute kidney injury; KDIGO, Kidney Disease Improving Global 
Outcomes; IHD, intermittent haemodialysis; SLEDD, slow low efficiency daily dialysis. §Drugs and toxins: non-steroidal anti-inflammatory drugs, trimethoprim–sulfamethoxazole, 
amphotericin B, anti-tuberculous therapy, radiocontrast media, tenofovir disoproxil fumarate, metformin, gentamicin, ethylene glycol poisoning, indoxacarb; #Glomeronephritis: 
lupus nephritis, crescentic nephritis, HIV-associated nephropathy, anti-glomerular basement membrane disease, IgA nephropathy; $Obstetric: pre-eclampsia and haemolysis, 
elevated liver enzymes and low platelets, post-partum haemorrhage, placental abruption; *Other: stab chest; stab abdomen; gunshot wound; acute liver failure; abdominal 
compartment syndrome; perforated duodenal ulcer ; renal arterial dissection due to fibromuscular dysplasia; malignancies such as diffuse large B-cell lymphoma, bladder 
fibrosarcoma, cervix carcinoma and multi-level spinal metastases; burn wounds; bowel perforation; suprarenal clamp during abdominal aortic aneurysm repair ; thrombotic 
microangiopathy due to thrombotic thrombocytopenic purpura, atypical haemolytic-uraemic syndrome and malignant hypertension; infective endocarditis. Most patients 
experienced multiple, overlapping causes of AKI. 
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Overall, 22 (20%) patients received RRT. The most com-

mon indication for initiating RRT was hyperkalaemia (12/22, 

55%), followed by pulmonary oedema (4/22, 18%), f luid 

overload (2/22, 9%), metabolic acidosis (2/22, 9%) and 

uremic encephalopathy (1/22, 5%). Intermittent haemo-

dialysis was the most common modality used (19/22, 86%). 

The overall number of dialysis sessions was 4 (IQR 2–9) 

and the total duration of dialysis was 6 (IQR 2–9) days. 

Age more than 50 years (crude odds ratio (OR) 2.3, 95% 
CI 1.03–5.12, P = 0.04) and history of hypertension (crude 
OR 2.9, 95% CI 1.15–7.17, P = 0.02) were the only pre-
dictors of the composite outcome on univariable logistic 
regression analysis (Table 3). On stepwise forward multi-
variable logistic regression, only a history of hypertension 
was associated with the composite outcome (adjusted OR 
1.27, 95% CI 1.04–1.56, P = 0.02).

The Kaplan–Meier survival estimate for overall survival can 
be seen in Figure 2A. On these survival estimates there 
were no associations with 90-day mortality regarding sex 
(log-rank, P = 0.64), HIV (log-rank, P = 0.99), history of 
hypertension (log-rank, P = 0.61), history of diabetes 
mellitus (log-rank, P = 0.74), KDIGO AKI stage (log-rank,  
P = 0.20) (Figure 2B), type of ward (log-rank, P = 0.05)  
or RRT (log-rank, P = 0.84) (Figure 2C). 

DISCUSSION

Our study highlights the relatively high mortality associated 
with the development of AKI and emphasises the serious-
ness of the disease in the African context. We confirm the 
outcomes recently reported [3]. Our reported mortality 
rate may be an underestimate of its true value since we 
included only patients that were referred to our nephrol-
ogy service. The main factor responsible for the observed 
high mortality may be late presentation; 84% of patients in 
the group that reached the composite outcome presented 
with KDIGO AKI stage 3. Previous studies have also found 
this to be a major factor [2,3]. Another study from Cape 

Acute kidney injury outcome at 90 days

Figure 1.  Individual outcomes of chronic kidney disease, 
end-stage kidney disease and death by KDIGO AKI stage.  
Abbreviations: KDIGO, Kidney Disease Improving Global Outcomes; AKI, acute 
kidney injury; CKD, chronic kidney disease; ESKD, end-stage kidney disease.
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Table 3.  Univariable logistic regression for the composite outcome at ≥90 days.

Variable Univariable logistic regression Stepwise forward multivariable logistic 
regression 

Crude OR P value 95% CI Adjusted OR P value 95% CI

Age >50 years 2.3 0.04 1.03–5.12

Female sex 0.8 0.56 0.38–1.69

HIV positive 0.5 0.11 0.25–1.15

History of hypertension 2.9 0.02 1.15–7.17 1.27 0.02 1.04–1.56

History of diabetes mellitus 2.0 0.21 0.66–6.21

Ward (reference medical ward)

  Surgical 2.8 0.21 0.55–14.33

  Obstetric 0.1 0.05 0.01–1.03

  ICU 0.8 0.69 0.36–1.97

Sepsis 0.6 0.21 0.28–1.33

KDIGO AKI stage (reference Stage 1)  

  Stage 2 1.1 0.89 0.22–5.86

  Stage 3 2.3 0.22 0.61–8.79

Dialysis 1.4 0.46 0.55–3.75

Abbreviations: ICU, intensive care unit; HIV, human immunodeficiency virus; AKI, acute kidney injury; KDIGO, Kidney Disease Improving Global Outcomes.
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Figure 2.  Kaplan–Meier survival curves with associated log-
rank P values for the overall cohort (A), KDIGO AKI stage 
(B) and RRT (C) for death up to 90 days. 
Abbreviations: KDIGO, Kidney Disease Improving Global Outcomes; AKI, acute 
kidney injury; RRT, renal replacement therapy. 
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Town reported a similar overall mortality rate of 39%  
with a high proportion of patients also presenting with 
KDIGO AKI stage 3 (71%) and speculated that late referral 
may have resulted from delays in detecting and diagnosing 
worsening illness severity in hospital patients [2]. Our hos-
pital offers tertiary-level care and is one of only two hos-
pitals in the Cape Town metropole to offer acute dialysis 
to patients dependent on the public sector. With most 
patients developing community-acquired AKI [2], the point 
of entry for most patients accessing public health care is 
usually at primary or secondary level. Only when the 
referring centre anticipates that acute dialysis may be 
required, will patients be referred. Other potential factors 
may include difficulty for patients to enter the healthcare 
system because of rural domicile and poor access to trans-
port, delays in AKI diagnosis and/or hindrance in the initia-
tion of general therapies such as intravenous fluids and 
antibiotics. 

We found a large proportion (10%) of patients with CKD. 
This finding was similar to a systematic review that reported 
a rate of 13% [1]. Since most patients presented with 
KDIGO AKI stage 3, with a median serum creatinine con-
centration of 602 (IQR 347–941) µmol/L, it is possible that 
some may have had acute-on-chronic kidney disease. In 
support of this was the finding that more patients that 
reached the composite outcome had a history of hyper-
tension, which may have been secondary to undiagnosed 
CKD. Also, because our patients were relatively young, 
they were less likely to visit primary healthcare facilities and, 
as a result, the likelihood of screening tests for kidney 
disease was low. 

This large proportion of patients with CKD at 90 days or 
more is of great concern. Many of these patients would not 
have been followed up at primary healthcare level and 
therefore would not have received interventions to prevent 
progression to ESKD. Patients that progress to ESKD are 
unlikely to be offered chronic renal replacement therapy 
(RRT) due to current resource constraints and rationing of 
the treatment [12]. 

Age more than 50 years and hypertension were predictors 
of the composite outcome on univariable logistic regres-
sion, whereas hypertension was the only predictor on a 
multivariable model. These findings are expected since it is 
usually the older population with underlying cardiovascular 
disease that progresses to these endpoints. Regarding 
hypertension, a recent study from South Africa reported 
that nearly 57% of patients known with hypertension had 
uncontrolled blood pressure [13]. As a result, we speculate 
that poor blood pressure control may have resulted in 
hypertensive target organ damage increasing the risk of 
CKD and ESKD due to reduced renal reserve and increased 
risk of death due to left ventricular hypertrophy. Another 
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study, from Cape Town, identified only mechanical venti-
lation as a predictor of death [3].  

South Africa continues to fight dual pandemics of NCDs 
and HIV infection. In the current study, the proportion of 
patients with a history of hypertension and diabetes mellitus 
seems to mirror the current national prevalence of these 
diseases [14,15]. With NCDs on the rise in sub-Saharan 
Africa, the incidence and prevalence of AKI is anticipated to 
increase. With an already overburdened healthcare sector 
and limited resources, the expected outcome for many 
patients with AKI is poor. Despite South Africa having one 
of the largest anti-retroviral roll-out programmes in the 
world, HIV continues to plague all levels of health care. The 
overall CD4 count was only 145 cells per mm3. This indi-
cates that many patients with HIV continue to be diag-
nosed late or exercise poor adherence to treatment that 
may be related to, amongst other factors, adverse drug 
effects [16]. Notwithstanding the late diagnosis of HIV, 
there was no difference in the HIV status in patients who 
did or did not reach the composite outcome. This may 
have resulted from the small sample size. Whereas 70% of 
the HIV-positive patients were in medical wards, nearly 
40% of HIV-negative patients were admitted to the ICU. 
Since most (91%) of the HIV-positive patients reached  
the composite outcome due to death, we speculate that 
clinicians considered the prognosis to be poor. Despite 
this, previous studies have reported no differences regarding 
in-hospital mortality of HIV-positive and -negative patients 
with AKI [2,17]. 

The strength of this study is its prospective design that 
addresses the paucity of prospective AKI studies reporting 
on 90-day or more outcomes from the African continent. 
Also, our loss-to-follow-up rate was low. However, this 
study had several limitations. It is a small, single-centre study 
over a relatively short observation period. We included 
only patients that were referred to our nephrology service, 
which may have introduced selection bias. Many patients 
with KDIGO AKI stage 1 are likely to be managed at pri-
mary and secondary level, whereas those anticipated to 
require dialysis are likely to be referred. 

CONCLUSIONS

AKI in the African setting carries a very high mortality and 
risk of patients developing chronic or end-stage kidney 
disease. Interventions to prevent progression of patients 
with CKD are needed because access to chronic renal 
replacement therapy in the public sector of South Africa is 
limited.
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