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Abstract

Background: There is a paucity of data on the burden of acute kidney injury (AKI) in 
hospitalized HIV-infected patients in Sub-Saharan Africa in the “test and treat” era.

Objectives: To study the incidence, risk factors, and outcomes of AKI among HIV-positive 
medical admissions in a secondary hospital.

Materials and methods: We prospectively screened adult HIV-positive patients who gave their 
informed consent and were admitted to the Bamenda Regional Hospital for AKI from February to 
June 2020. We excluded participants with Chronic Kidney Disease (CKD) Stage 5 and those with 
confounders of serum creatinine. On admission and after 2-7 days, we extracted a venous blood 
sample from each participant to evaluate serum creatinine and diagnose AKI. The participants 
were then followed up on until they were discharged or died. We measured the need for dialysis, 
access to dialysis, and renal recovery at three months for patients with AKI. The amended KDIGO 
2012 criteria were used to defi ne and classify AKI. The University of Bamenda’s institutional review 
board provided ethical approval.

Results: A total of 206 participants (39.8% men) were enrolled, with a mean (SD) age of 
45.71(13.13) years. On enrolment, 89.8% (n = 185) of the participants were on combination 
antiretroviral therapy (c-ART), with 81.6% (n = 151) on tenofovir-containing regimens. The WHO 
HIV clinical stages 3 and 4 were present in 81.5% (n = 168) of the individuals. The most common 
reason for hospitalization was opportunistic infections (69.8%; n = 142). AKI was found in 30.6% 
(n = 63) of the patients, with 58.7% (n = 37) of them being classifi ed as KDIGO stage 3.

 A total of 12 (42.9%) participants out of the 28 in need, were dialyzed. AKI was independently 
associated with use of traditional medicines (aOR = 2.9; 95% CI 1.4-6.3; p = 0.006), WHO 
HIV stages 3 and 4 (aOR = 4.1; 95% CI 1.1-15.7; p = 0.038), hypotension (aOR = 3.3; 95% CI 
1.4-7.8; p = 0.008) and low haemoglobin level ≤ 8.0 g/dl (aOR = 3.5; 95% CI 1.7-7.4; p = 0.001). 
The AKI group used to have a signifi cantly higher mortality rate (42.9% vs. 16.1%; p < 0.001). 
Renal recovery was complete in 66.7% of the 30 survivors at three months, partial in 13.3%, and 
no recovery in 20% of the survivors.

Conclusion: Despite the growing use of combination antiretroviral medication, signifi cant 
immunosuppression is still common in hospitalized HIV-positive patients, increasing the risk of AKI 
and worsening prognosis. In this high-risk population, early detection of AKI with renal function 
monitoring may improve results.

https://crossmark.crossref.org/dialog/?doi=10.29328/journal.jcn.1001092&domain=pdf&date_stamp=2022-06-16
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Introduction
The human immune de iciency virus (HIV)/acquired 

immune de iciency syndrome (AIDS) pandemic has caused 
far-reaching effects in low-income countries, especially 
sub-Saharan Africa. The introduction and widespread use 
of combination antiretroviral therapy (c-ART) and other 
precautionary and therapeutic strategies have greatly 
improved the prognosis and quality of life of HIV-positive 
people, with a signi icant reduction in HIV-related mortality 
and morbidity [1-3]. Renal dysfunction, especially acute 
kidney injury (AKI), is an important cause of hospitalization 
and mortality in HIV-positive patients, despite increased 
survival thanks to c-ART [4-6]. The majority of investigations 
on AKI in HIV-infected patients have been observational 
studies conducted in nephrology, infectious disease units, and 
intensive care units, particularly in high-income countries, 
with referred patients or critically ill patients. However, in 
non-renal medical admissions, particularly in low-income 
countries where renal function monitoring is not routine 
and complications cannot be properly assessed, the true 
incidence of AKI may be higher and outcomes poorer due 
to late presentation to the hospital, a poor socioeconomic 
pro ile, and poor healthcare personnel quality. The goal of 
this study was to assess the prevalence, risk factors, and 
outcomes of AKI among HIV-positive medical admissions in 
a government-funded semi-urban hospital with subsidised 
conventional hemodialysis.

Material and methods
Study setting 

The Bamenda regional hospital is located in the capital 
of the North-West region and serves as the main reference 
hospital of the region with an estimated population of 
around 1-5 million. It has 180 beds, a central laboratory, and 
standard radiology services. There are internal medicine, 
pediatric, surgical, and gynaeco-obstetrical services with both 
in and outpatient clinics. It also has the unique nephrology, 
and hemodialysis as well as the HIV reference center of the 
region. During the study period, HIV viral load and CD4 assay 
were not available in the region.

Study design

This was a prospective study including all adult HIV-
positive patients who gave their informed consent and were 
admitted to the medical wards of the Bamenda regional 
hospital from February to June 2020. We measured serum 
creatinine on admission and again between days 2 and 
7 to diagnose AKI in each consenting patient. A serum 
creatinine assay was performed on discharge and 90 days 
following diagnosis for patients with AKI. A semi-automated 
biochemical analyzer was used to quantify serum creatinine 
using the Jaffe kinetic technique (MINDRAY BIOSMART 240). 
The following variables were also gathered: Clinical data, 

such as co-morbidities, HIV-related characteristics, primary 
diagnosis, and clinical parameters; socio-demographic 
information, such as date of birth, sex, level of education, and 
source of funding. The study outcomes were the incidence of 
AKI, the stages, the need for dialysis, the access to dialysis, 
the patient mortality, and the renal recovery 90 days after 
diagnosis.

Defi nition of operational terms

AKI was de ined according to the modi ied KDIGO 2012 
criteria [7] as an increase or decrease in serum creatinine of 
0.3 mg/dl or greater (≥ 26.5 μmol/l) within 48 hours; or an 
increase in serum creatinine to ≥ 1.5 times baseline, which is 
known or presumed to have occurred within the prior 7 days. 
AKI severity was graded using the KDIGO 2012 criteria [8]. 
HIV infection was based on a self-reported or a documented 
medical history of HIV, ongoing drug treatments, or a 
positive serologic test for HIV, and was staged according to 
the WHO case de initions of HIV for surveillance and revised 
clinical staging and immunological classi ication of HIV-
related disease in adults and children [9]. If individuals were 
diagnosed with AKI on arrival to the hospital, it was labeled 
community-acquired AKI. Renal recovery was considered 
as complete when serum creatinine was equal to or lower 
than the baseline or reference value at discharge or after 
90 days. Renal recovery was partial if serum creatinine fell 
below the diagnosis value but not to baseline or reference, 
and no recovery if serum creatinine did not fall or the patient 
remained on dialysis. The nephrologist was in charge of 
diagnosing AKI and its causes.

Ethical approval was obtained from the ethical 
committee board of the University of Bamenda (ID Number: 
2020/0006H/UBa/IRB) and administrative authorization 
from the director of the Bamenda regional hospital.

Statistical analysis

Data collected were analyzed using the software statistical 
package for social sciences (SPSS) version 26.0. Continuous 
variables were presented as mean ± standard deviation 
and/or as median (inter-quartile range). Categorical 
variables were expressed as percentages. Both univariate 
and multivariate analysis was performed with both logistic 
regression to identify the potential risk factors of AKI. 
A p - value < 0.05 was considered signi icant.

Results
During the study period, 261 of the 1088 medical 

admissions at the Bamenda Regional Hospital were HIV 
positive, representing a proportion of 23.99%. Patients 
lacking a second serum creatinine value (withdrawal of 
permission, discharge against medical advice, and death), 
patients with Chronic Kidney Disease Stage 5, and individuals 
on high dose Bactrim (>1600 mg of Trimethoprim/24 hours) 
were all removed, leaving us with 55 patients. Males made up 
39.8% (n = 82) of the 206 participants, while females made 
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up 60.2% (n = 124). The average (SD) age was 45.71 (13.13) 
years (range: 18-84 years), and more than a third of them 
were unemployed (n = 77) (Figure 1). 

Obesity (35.9%; n = 74), hypertension (22.3%; n = 46), 
and diabetes mellitus (8.3%; n = 17) were the most frequent 
comorbid conditions (see Table 1). Opportunistic affections 
(69.8%; n = 142) consisted over two thirds of the reasons for 
admissions with community acquired pneumonia (19.0%; 
n = 27), tuberculosis (18.3%; n = 26), and chronic diarrhoea 
(12.7%; n = 18), being the most frequent diseases. Severe 
malaria (12.5%; n = 8) and congestive heart failure (10.9%; 
n = 7) were the most frequent non-opportunistic diseases 
(Table 1). Trimethoprim (n = 134, 65.0%), luconazole 
(n = 65, 31.6%), traditional medicines (n = 52, 25.2%), and 
non-steroidal anti-in lammatory drugs (n = 52, 25.2%) were 
the most frequent drugs in use. In all, 89.8% (n = 185) were 
on combined antiretroviral therapy (c-ART) at the time of 
enrolment, among which only 37.8% (n = 70) were compliant 
to treatment, and 81.6% (n = 151) were on Tenofovir-
containing regimens (Table 1). Over 80% of the participants 
were in WHO Clinical Stage 3 and 4 (81.5%; n = 168), and 
about three-quarter had anaemia (71.8%; n = 148), with the 
mean (SD) haemoglobin level being 9.3 (2.7) g/dl.

Of the 206 participants, 63 had AKI, thus an incidence of 
30.6%. Of the 63 participants with AKI, 92.1% (n = 58) were 
community-acquired and more than half (58.7%; n = 37) were 
at KDIGO stage 3. Among those who developed AKI, 68.3% 
(n = 43) had renal AKI, with acute tubular necrosis (39.7%; 
n = 25) related to sepsis and nephrotoxic medications being 
the most common etiology (Table 2). 

After adjusting for other factors, AKI was found to be 
associated with the current use of traditional medicines 
(aOR = 2.927; 95% CI = 1.367-6.270; p = 0.006), HIV stages 
3 and 4 (aOR = 4.122; 95% CI = 1.081-15.720; p = 0.038), 
hypotension (aOR = 3.252; 95% CI = 1.360-7.776; p = 0.008), 
and low hemoglobin level ≤ 8.0g/dl (aOR = 3.515; 95% CI 
= 1.673-7.385; p = 0.001) (Table 3). Twenty-eight (44.4%) 
of the 63 patients with AKI needed dialysis, and 12 (42.9%) 
of them had access to it. Dialysis indications and causes for 
dialysis inaccessibility are shown in Table 4.

1088 (February to June 2020) 

261 (HIV positive) 

206 (analysed) 

827 (HIV negative) 

37 (Refused consent) 
12 (Patients taking  
 Trimethoprim > 320mg/day) 

06 (Documented Chronic 
Kidney Disease Stage 5) 

206 (screened) 

Figure 1: Flow chart showing participant’s recruitment.

Table 1: Socio-demographic and clinical characteristics of the study population.
Clinical characteristics (N = 206) Total n (%)
Mean age (SD) (in years) 45.71(13.13)
Sex, Female 124(60.2%)
Level of education

< secondary education 58(28.2)
≥ secondary education 148(71.8)

Employment status
Unemployed 77(37.4%)
Public Sector 16(7.8%)
Private sector 48(23.3%)
Informal Sector 54(26.2%)
Retired 11(5.3%)

Source of funding
Self 48(23.3%)
Family 150(72.8%)
Insurance companies 2(1.0%)
Hospital social services 6(2.9%)

Co-morbidities 
Overweight/ Obesity 74(35.9)
Hypertension 46(22.3)
Diabetes 17(8.3)

Current drug use 
Co-trimoxazole 134(65.0)
Fluconazole 65(31.6)
Traditional medicines 52(25.2)

Admission diagnosis
Opportunistic infections (n = 142; 68.9%)

Community acquired pneumonia 27(19.0)
Tuberculosis 26(18.3)
Chronic diarrhoea 18(12.7)

Non Opportunistic infections (n = 64; 31.1%)
Severe Malaria 8(12.5)
Congestive Heart Failure 7(10.9)
DVT / Arterial limb Ischemia 7(10.9)

HIV characteristics (n = 206)
Stage 3 109(52.9)
Stage 4 59(28.6)
Absolute Lymphocyte Count (in cells/mm3) <1000 112(54.4)
On cART 185(89.8)
Tenofovir-containing regimen (n = 185) 151(81.6)
Adherence to cART (n = 185) 70(37.8)

Means Baseline serum creatinine (SD) (in mg/dl) 0.96(0.80-1.24)
HIV: Human Immune Defi ciency Virus; cART: combined Antiretroviral Therapy; 
DVT: Deep Venous Thrombosis; SD: Standard Deviation

Table 2:  Nature, mechanism, severity, and etiology of AKI amongst participants.
Type and severity Total n (%)
Type of AKI (n = 63)

Community-acquired AKI 58(92.1)
Hospital-acquired AKI 5(7.9)

Severity of AKI (n = 63)
Stage 1 15(23.8)
Stage 2 11(17.5)
Stage 3 37(58.7)

Mechanism and Etiology (n = 63)
Pre-renal AKI (n = 18; 28.6%)
Renal AKI (n = 43; 68.3%)
Acute Tubular Necrosis 25(39.7)
Sepsis 17(27.0)
Toxic 8(12.7)
Acute Glomerulonephritis 8(12.7)
Malignant Hypertension 6(9.5)
Acute Interstitial Nephritis 4(6.3)

Post-renal AKI (n = 2; 3.2%)
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Of the 206 participants, 50 died during hospitalization 
giving an in-hospital mortality rate of 24.3% (50/206), with 
the rate signi icantly higher in the AKI group compared to 
the non-AKI group (42.9% vs. 16.1%; p < 0.001). The median 
length of hospital stay was 9.0 (6.0-15.0) days. 

Of participants with AKI (63/206), 27(42.8%) died in 
hospital, and 6 (16.6%) left against medical advice. Of the 
remaining 30 participants after 3 months, 66.7% (20/30) 
had a complete renal recovery, 13.3% (4/30) had partial 
recovery, and 20.0% (6/30) had no recovery of renal function 
(Table 4).

Discussion
In this cohort study of HIV-infected patients with 89.8% 

on c-ART, we observed a 30.6% incidence of AKI, with 58.7% 
in KDIGO stage 3, with a dialysis access rate of 42.9% (12/28). 
Current use of traditional medicines (aOR = 2.927; p = 0.006), 
HIV stage 3 and 4 (aOR = 4.122; p = 0.038), hypotension (aOR 
= 3.252; p = 0.008) and low haemoglobin level ≤ 8.0 g/dl (aOR 
= 3.515; p = 0.001) were independently associated with AKI. 
Mortality was signi icantly higher in the AKI group compared 
to the non-AKI group (42.9% vs. 16.1%; p < 0.001) and renal 
recovery at 3 months was complete in 66.7% of survivors.

The reported incidence of AKI in HIV-infected patients 

varies from 5.7% to 66% [4,10-20], depending on the 
study setting, study design, de inition of AKI used, and 
characteristics of the study population. It is highest among 
critically ill patients, and lowest among ambulatory patients. 
In our study, we observed a high 30.6% incidence of AKI, 
which falls within that range. However, this inding is in 
contrast to the reported pooled worldwide incidence of AKI 
of 21.6% [21]. Lower AKI incidence rates of 5.7%-19.6% 
were reported amongst HIV-positive medical admissions in 
many studies [4,10,13-16,18,19]. Our high incidence rates 
can be explained by a number of factors. Not only did we 
screen all HIV-positive patients admitted for AKI, but we also 
found that two-thirds of the population had opportunistic 
infections, which are a primary cause of AKI in HIV-infected 
patients [7,22,23]. Our indings are in line with those of 
previous research in the same nation, which revealed 
incidence rates of AKI of 22.3 and 35.5%, respectively [8,24]. 
Other reports in Sub-Saharan Africa [25] have found that AKI 
is mostly acquired in the community (92.1%) in our context.

Over half of our patients (58.7%) were at KDIGO stages 
3 on diagnosis and similar results (57.2%) were found in 
Ivory Coast [26]. This could be due to the severity of the 
underlying disease and the late presentation of patients in 
our hospital. Late presentation to hospitals for AKI has been 
well documented in sub-Saharan Africa [25]. In this study, we 
identi ied intrinsic renal AKI (63.3%) as a major mechanism 
of injury with acute tubular necrosis (ATN) secondary 
to sepsis and nephrotoxic drugs being the most common 
etiology a has been previously reported elsewhere [10]. 

In this study, we identi ied the current use of traditional 
medicines, HIV stage 3 and 4, hypotension, and low 
Haemoglobin level ≤ 8.0 g/dl as potential risk factors for AKI 
in this subpopulation. This can be explained by the fact that 
in our setting, most participants (81.5%) presented at stage 
3 or 4 of HIV infection, with more than two-thirds (71.8%) 
having anemia, which was probably due to in lammatory 
syndrome related to the HIV infection. The relationship 
between anemia and AKI has been reported in many studies 
[27-29]. Anemia increases the risk of AKI and worse the 
prognosis of AKI. The proposed mechanism could either 
be by an increased incidence of hypotension or a decrease 
in oxygen-carrying capacity [27]. In order, way AKI can 
favor the development of anemia by several mechanisms: 
severe in lammation, decreased erythropoiesis, bleeding, 
hemodilution, reduced red blood cell survival time, recurrent 
phlebotomy for blood tests, and hemolysis [28,29]. The use 
of Traditional medicines was also common (25.2%) and may 
be related to low socioeconomic status and cultural habits.

The pooled rate of dialysis requirement for AKI in the 
world is estimated at 2.3% [21]. In this study, 44.4% of 
patients with AKI in the context of HIV infection, required 
hemodialysis. This is much higher than the dialysis 
requirements for all causes of AKI in the country [24,30]. 

Table 3: Factors associated with AKI on Multivariate analysis.
Variables aOR 95% CI p - value

Hypertension 2.55 0.83 - 7.77 0.101
ACEIs 1.13 0.27 - 4.67 0.871

NSAIDs 1.54 0.70 - 3.37 0.286
Traditional medicines 2.93 1.37 - 6.27 0.006

WHO Clinical Staging of HIV Stage 3 and 4 4.12 1.08 - 15.72 0.038
Absolute Lymphocyte Count (in cells/mm3) <1000 1.21 0.59 - 2.47 0.597

Systolic blood pressure (mmHg) ≤ 90 mmHg 3.25 1.36 - 7.78 0.008
Fever 0.46 0.20 - 1.04 0.062

Haemoglobin level (g/dl) ≤ 8.0 3.52 1.67 - 7.39 0.001
Hospital stay (in days) ≥ 12 1.23 0.60 - 2.51 0.575

aOR: adjusted Odds Ratio; ACEIs: Angiotensin-Converting Enzyme Inhibitors; 
NSAIDs: Non-Steroidal Anti-Infl ammatory Drugs; WHO: World Health Organization

Table 4: Indications for dialysis, reasons for non-access to dialysis, and renal 
recovery.
Items Frequency (n) Percentage (%)
Indications for dialysis (n = 28)

Overt uremic manifestations 13 46.5
Severe Hyperkalaemia 9 32.1
Refractory Fluid Overload 3 10.7
Oliguria/Anuria > 12hrs 2 7.1
Severe metabolic acidosis 1 3.6

Reason for non-access to dialysis (n = 16)
Early death 7 43.8
Lack of funds 6 37.5
Lack of materials 2 12.5
Left against medical advice 1 6.3

Renal recovery at 3 months (n = 30)
Complete recovery 20 66.7
Partial recovery 4 13.3
No recovery 6 20.0
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The severity of AKI in this population may explain the need 
[31,32]. Higher rates of dialysis need have been reported with 
the severity of AKI [8,25]. The pooled access rate to dialysis 
in Sub-Saharan Africa has improved from 17% to 47% in 
the period 2010-2014 [25]. Access rate in most sub-Saharan 
countries is dependent on the availability of a dialysis center, 
space and ability to pay [33]. However, despite the presence 
of a dialysis unit with a highly state-subsidized cost of 
dialysis, the access rate was very low (42.9%) compared to 
72.2% and 73.2% in other regions of the country [24,30]. The 
early death due to the severity of the illness (43.8%) and lack 
of inances (37.5%) were the main reasons for non-access to 
dialysis.

AKI mortality mainly depends on the severity, etiology, 
and access to dialysis. As has been reported, we observed a 
signi icantly higher mortality rate in the AKI group compared 
to the non-AKI group (42.9% vs. 16.1%), and non-access to 
dialysis was responsible for 33.3% of deaths in the AKI 
participants. Our mortality rate is however higher than 
previous reports [4,15]. Most of the patients in our study had 
community-acquired AKI and late presentation may have 
contributed to poorer outcomes. AKI increases the length 
of hospital stay by 5 to 7 days with the severity of AKI and 
the need for dialysis being the main drivers of this increase 
[34-36]. We observed a longer median duration of hospital 
stay of 12.0 (6.0-18.0) days in participants with AKI compared 
to 8.0 (6.0-15.0) days in those without AKI. 

At 3 months, 66.7% of survivors had achieved complete 
renal recovery. A similar complete recovery rate (67.2%) 
has been reported [4] . The pooled rate of residual chronic 
kidney disease has increased from 8% to 16% in adults in the 
period 2010 to 2014 [25].

Strength and Limitations
Because this was a single-center study, its generalizability 

was severely limited. We can presume that these results are 
representative, given the prospective nature of the study and 
the fact that this is the region’s hub for HIV and nephrology 
cases. As a result of the lack of daily serum creatinine levels, 
we may have missed some cases of AKI that occurred during 
the hospitalization.

We used only the serum creatinine criteria for AKI 
de inition probably underestimating the incidence of AKI, 
however, the urine output criteria for AKI de inition have 
been shown to be less sensitive in non-ICU populations [37]. 
We used the absolute lymphocyte count (ALC) as a surrogate 
for CD4 count, which may be limiting. However a reliable 
relationship exists between ALC and CD4 count, and ALC has 
high sensitivity and high speci icity in predicting CD4 count 
[38].

Despite the aforementioned shortcomings, our research 
offers several strengths. This is the only study that we are 
aware of that offers an updated estimate of the incidence 

of AKI among HIV-positive individuals in Cameroon during 
the test-and-treat era. This research will increase doctors’ 
awareness of AKI in HIV-positive patients and aid in the early 
detection and management of HIV-positive patients.

Conclusion
In conclusion, despite the improved access to combined 

antiretroviral therapy (c-ART) and the Test and Treat 
strategy in Cameroon, severe immunosuppression remains 
common in HIV-positive patients, which in part explains the 
high incidence of acute kidney injury in hospitalized HIV-
infected patients. AKI is predominantly community-acquired, 
with over 50% of patients diagnosed in KDIGO stage 3. AKI is 
independently associated with the current use of traditional 
medicines, WHO HIV clinical stages 3 and 4, hypotension, and 
anemia, and it is associated with a high need for dialysis with 
a modest access rate. AKI is associated with higher mortality 
and a longer length of hospital stay. Chronic kidney disease 
develops in 33% of AKI survivors.
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