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Introduction: Kidney biopsy in patients with HIV-associated kidney diseases allows for 
histopathologic diagnosis and institution of appropriate treatment as well as proper prognos-
tication. There is a paucity of data on the histopathological pattern of HIV-associated kidney 
diseases in most sub-Saharan African countries. This study was aimed at evaluating the 
histopathologic patterns of kidney diseases seen among HIV-infected treatment-naive patients 
in our center as this will allow for proper diagnosis and institution of appropriate treatment.
Methods: In this cross-sectional study, consecutive patients who satisfied inclusion criteria 
and consented to participate were recruited. Percutaneous kidney biopsies were carried out 
as day procedures under real-time ultrasound guidance using an automatic spring-loaded 
biopsy gun as per our unit protocols. Baseline investigations including urea, creatinine, 
electrolytes, CD4 count, complete blood count, and glomerular filtration rate (eGFR) calcu-
lations, urinalysis and urine protein creatinine ratios were done on all the participants.
Results: Fifty-five patients who satisfied the inclusion criteria were studied. The mean age 
of the study population was 38.34± 9.26 years, with 32% females. Mean serum creatinine 
was 249.6±164.6 μmol/L, and mean CD4 count was 238 ±210 cells/mL. The commonest 
histological type was FSGS seen in 20 patients (37.7%), followed by HIVAN seen in 17 
(32.1%) patients; chronic interstitial nephritis in 7 patients (13.2%) and 6 (11%) had no 
significant pathological finding. Compared to non-HIVAN, HIVAN patients tended to have 
higher systolic BP (p= 0.05); higher serum creatinine levels (p= 0.05); lower eGFR (0.03) 
and higher urine protein to creatinine ratio [uPCR; p= 0.02].
Conclusion: Kidney involvement is still a form of presentation among HIV-infected treat-
ment-naïve patients and though a wide range of glomerular and tubulointerstitial lesions may 
be seen, FSGS and HIVAN are still the most common. We recommend assessment of kidney 
function, including urinalysis, as part of the routine evaluation of newly diagnosed HIV 
patients and biopsy where indicated to prognosticate and institute appropriate early treatment.
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Introduction
Human Immunodeficiency Virus (HIV) infection remains a huge burden in sub- 
Saharan Africa; including Nigeria.1 Increase in numbers of HIV infection coupled 
with improved long-term survival has led to increasing prevalence of HIV- 
associated organ dysfunction, including kidney diseases.

Comorbidity of HIV with kidney disease has been associated with faster progres-
sion to AIDS and increased mortality. Mulenga et al2 in Lusaka, Zambia reported that 
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anti-retroviral therapy (ART)-naïve adults living with both 
HIV and kidney disease had a 4-fold higher mortality rate 
than those without kidney disease. Reports on the prevalence 
of kidney disease among HIV-infected patients have varied 
across the globe. In a recent meta-analysis of studies on the 
prevalence of kidney disease among HIV patients the great-
est burden was reported to be in the West African sub- 
region.3 Proteinuria, reduced glomerular filtration rate 
(GFR), or both, have been utilized to define kidney disease 
in most studies; however, definitive diagnosis by kidney 
biopsy, when indicated, is important among these patients 
and is critical to optimal management.4 A wide variety of 
histopathological lesions have been reported among HIV- 
infected patients, with the variation depending on many 
factors such as geographical and ethnic diversity of the 
population and type of study involved. Certain kidney dis-
eases such as HIV-associated nephropathy (HIVAN) are 
exclusive to HIV-infected populations. This lesion has 
a higher prevalence among individuals of African descent 
and has been associated with an 18-fold higher relative risk 
of developing HIV-related end stage renal disease (ESRD) 
among African-Americans compared to Caucasians.5,6 

Diagnosis of HIVAN is best made histologically and thus, 
kidney biopsy is important for instituting appropriate treat-
ment and for prognostication.

Despite the strong association between certain histo-
pathological lesions, such as HIVAN, and African ancestry 
there is paucity of literature detailing the spectrum of 
kidney morphologic changes of the disease in West 
Africa. This has been attributed to a scarcity of resources 
needed to perform or interpret a kidney biopsy on which 
the diagnosis of HIVAN or other HIV-related renal disease 
is based.7,8 This study aimed at having a histological diag-
nosis of HIV patients with kidney disease to help in 
instituting appropriate diagnosis and treatment.

Materials and Methods
This cross-sectional study was conducted at the dedicated 
HIV clinic of Aminu Kano Teaching Hospital (AKTH), one 
of the approved United States President’s Emergency Plan 
for AIDS Relief (PEPFAR) centers in Northern Nigeria. All 
the participants are Nigerians receiving treatment at this 
center. Ethical approval to conduct the study was granted 
by the Research Ethics Committee of AKTH (NHREC/21/ 
08/AKTH/1090) and university of Witwatersrand Human 
Research Ethics Committee (M140116). All participants 
were aware of the purpose before giving their consent and 
the research was conducted in accordance with Helsinki 

Declaration. Consecutive patients who satisfied the inclusion 
criteria were recruited into the study and the criteria included:

● Treatment-naïve HIV positivity
● Persistent proteinuria and/or reduced eGFR
● Non-diabetic
● Not being treated for any kidney disease
● No contraindication to kidney biopsy and
● Consent to participate

Demographic variables including age, sex, ethnicity, history 
of kidney disease in the family and current use of medica-
tions were recorded using a questionnaire with specific 
identification numbers assigned to each participant.

A focused medical examination was conducted on all study 
participants and findings recorded included weight, height, 
body mass index (BMI) and systolic and diastolic blood pres-
sures. Urinalysis was performed on mid-stream urine samples 
using Combi-9 urine Dipstick (Biotechnologies AG, 
Lichtenfels, Germany). All patients whose urine tested positive 
for protein were seen again after two weeks for a repeat of 
urinalysis to ascertain persistent proteinuria.

Venous blood samples were collected for baseline 
investigations including urea, creatinine, electrolytes, 
CD4 count, complete blood count, Hepatitis B surface 
antigen and Hepatitis C antibody. Glomerular filtration 
rate (eGFR) was calculated using the Chronic Kidney 
Disease Epidemiology Collaboration (CKD-EPI) equation 
with no ethnicity factor used. Traceable Jaffe’s method 
was used to determine creatinine levels in both the blood 
and urine samples using Cobas C 311 Clinical Chemistry 
Analyser (Roche Diagnostics)

Percutaneous kidney biopsies were carried out as day 
procedures under real-time ultrasound guidance using an 
automatic spring-loaded biopsy gun (BARD 16/18 G, 
22 mm cutting edge). Before the biopsy, patients were 
counseled on the procedure and had complete blood counts 
including platelets measured. Clotting profiles were also 
checked to exclude any bleeding tendencies and they were 
requested to sign a consent form. Patients were monitored 
both pre- and post-biopsy according to established unit 
protocols and were discharged after a minimum of 8 
hours observation with no obvious complication.

Each biopsy specimen was fixed and transported in 
10% neutral buffered formalin solution for analysis in 
the pathology laboratory of the hospital, where they were 
embedded in paraffin wax and stained with Haematoxylin 
and Eosin, Jones methenamine silver, Periodic Acid 
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Schiff, Congo red and Masson’s trichrome stains. Light 
microscopy was performed on all the tissue samples; there 
were no facilities for immunofluorescence (IF) at the time 
when the study commenced. However, IF service became 
available before the end of the study and 10 of the tissue 
specimens were subjected to IF analysis. Electron micro-
scopy is not available in our center hence it was not 
included in the evaluation of the renal tissues obtained in 
this study.

For the purpose of this study, we considered eGFR to 
be reduced at values less than 60 mls/min/1.73m2 and 
defined persistent proteinuria, as the presence of dipstick 
protein ≥ + 1 or a urine protein: creatinine ratio (uPCR) ≥ 
150 mg/g on 2 occasions at least 2 weeks apart.

Data was analysed using SPSS version 24 and statis-
tical significance was set at p-value >0.05 at 95% confi-
dence interval.

Results
Fifty-five patients who satisfied the inclusion criteria were 
studied; however, complete data was available for only 53 
patients. The mean age of the study population was 38.3± 
9.3 years, with 32% females and 68% males. None of the 
patients had symptoms suggestive of kidney failure such 
as body swelling, nausea or vomiting. Mean serum creati-
nine was 249.6± 164.6 μmol/L; mean eGFR 40.0± 19.2, 
mean CD4 count was 238 ±210 cells/mL details as 
depicted in Table 1. Although all the patients had persis-
tent proteinuria, only two had nephrotic range proteinuria 
at the time of review. All the tissue samples obtained had 
renal cortex with a number of glomeruli ranging between 9 

and 26. None of the patients had a major bleeding com-
plication that required blood transfusion or any invasive 
intervention following the kidney biopsy procedure. One 
patient had haematuria that lasted for more than 24 hours 
necessitating an overnight hospital stay, he was later dis-
charged in a stable condition without requiring blood 
transfusion.

The histopathological lesions on kidney biopsy are 
shown in Table 2. The characteristic lesions consistent 
with HIVAN including collapsing Focal Segmental 
Glomerulosclerosis (FSGS), cystic tubular dilatation, 
interstitial infiltrates, and dilated tubules were reported in 
17 (32%) of the patients; however the majority (37.7%) 
had FSGS as the histological diagnosis and 6 (11.3%) had 
no significant pathological finding. Majority of the FSGS 
seen in this study were of the NOS sub type with only 
a few being of the tipped sub type. Among the 10 patients 
that had IF evaluation of their tissues, none showed fea-
tures of immune complex disease.

Patients with HIVAN (compared to non-HIVAN 
patients) tended to have higher systolic BP (p= 0.05); 
higher serum creatinine levels (p= 0.05); lower eGFR 
(0.03) and higher uPCR; (p= 0.02). Other clinical and 
laboratory parameters including age, BMI, diastolic BP, 
CD4 count and hematological indices did not show any 
statistically significant differences between the two 
groups. Similarly, there were no significant differences 
between those with HIVAN and those with FSGS when 
the clinical and laboratory parameters were compared.

Similarly, only uPCR showed a statistically significant 
difference (p=0.00) on analysis of variance between the 3 

Table 1 Clinical and Laboratory Parameters of the Study Patients

Parameter All Patients; n= 53 Non-HIVAN; n=36 HIVAN; n=17 p-value

Age (years) 38.3± 9.3 40.5± 11.3 37.2± 8.1 0.51
Gender (M/F) 36/17 25/11 11/6

Body Mass Index 22.26± 26 22.5± 7.7 21.9± 6.6 0.77

Systolic BP (mmHg) 124± 67 121.3± 26.3 122.7± 16.3 0.05
Diastolic BP (mmHg) 79.00± 8.5 73.31± 10.8 76.4± 10.8 0.16

Urea (mmol/L) 28.7± 18.3 17.67± 12.0 29.6± 18.1 0.04

Creatinine (µmol/L) 249.62± 164.6 237± 89.9 256.7± 195.2 0.05
eGFR (mL/min/1.74m2) 40.0± 19.2 41.0± 14.3 37.1± 17.4 0.03

uPCR (mg/g) 846.23± 130.7 233.8± 65.0 402.0± 16 0.02

CD4 count 238.36± 210.8 238.6±191.0 184.9± 82.7 0.09
Haemoglobin 10.3± 2.0 10.4± 1.8 10.1± 2.2 0.77

White Blood Cells 4.8± 1.7 4.8± 1.8 4.7± 1.5 0.81

Platelets 238.0± 117.8 244.6± 122.1 225.1± 111.4 0.34
Albumin 30.2± 1.6 31.8± 1.5 26.9± 1.5 0.33

Abbreviations: uPCR, urine protein creatinine ratio; eGFR, estimated glomerular filtration rate.
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groups those with FSGS, those with HIVAN and those 
with other histologic types.

Discussions
We report on the histopathologic pattern of kidney lesions 
seen among newly diagnosed, treatment-naïve HIV 
patients with either persistent proteinuria and/or reduced 
eGFR in a tertiary health facility in Nigeria.

The majority of patients in our study were males. 
Though this is similar to the findings by Vali et al9 who 
reported a greater male preponderance, it differs from that 
reported by Emem-chioma et al10 who reported a female 
preponderance in their study. The mean age of the study 
population is also similar to findings by others who have 
documented that most patients are young and in the most 
productive age group (30 to 50 years of age).10 The young-
est patient in our study was 20 years while the oldest was 
54 years and mean age was 38.3±9.3 years.

The results from this study corroborate the wide spec-
trum of renal changes that have been observed in HIV 
infection; with pathologies involving the glomerulus, 
tubules, and interstitium, and similar to what has been 
reported in other studies.11,12 This may be due to multiple 
pathogenetic mechanisms underlying renal affectation by 
the virus including a direct intrarenal HIV gene expression 
and lesions related to comorbidities, effects of drugs, 
immune dysregulation, and co-infections. This under-
scores the relevance of kidney biopsy among these 
patients.13

The predominant lesion was FSGS (37.7%), followed 
by HIVAN (32.1%) and then interstitial nephritis together 
with various others. This wide variation in observed his-
topathologic lesions has also been reported globally and 
has been attributed to factors such as the geographical and 
ethnic diversity as well as sample sizes of the reported 
studies.6

There are only a few studies with sizable numbers of 
HIV patients that had kidney biopsy done in Nigeria. 
Emem-Chioma et al10 reported that 7 (70%) of their 10 
patients that were biopsied had histopathologic features of 
HIVAN. We have also earlier reported HIVAN in 55% of 
25 patients that had kidney biopsy in our center.14 Though 
these frequencies of HIVAN are higher than the 32.1% 
found in this study, our current sample size is larger and 
thus may give a better representation of the true preva-
lence. This may also be due to the changing epidemiology 
of kidney disease among HIV-infected patients, character-
ized by reports of decrease in frequency of HIVAN over 
time.8,15,16 Although common genetic susceptibility to 
CKD and limited resources for the diagnosis and manage-
ment of chronic diseases may allow HIVAN to still be 
relevant in this region.8

There are limited numbers of histopathological studies 
from other sub-Saharan African countries as well, with 
most of the reports from South Africa (SA). Reports 
from various studies in SA revealed that HIVAN in more 
than 80% of biopsies in Durban as reported by Han et al,17 

in 27% in Johannesburg by Gerntholtz et al18 and in 57.2% 
in report from Cape Town by Wearne et al.11 A study from 
the Congo by Assounga et al19 reported a lower rate of 
HIVAN at 19% among black Africans. Koech et al20 

reported that, out of the 27 patients with persistent protei-
nuria that underwent renal biopsy in Kenya, none had the 
classic HIVAN with the majority (41%) only having inter-
stitial Nephritis.

Casanova et al,21 in a study among white Italian HIV- 
positive patients, reported that none had the classic 
HIVAN. Similarly, Praditpornsilpa et al22 in their study 
among 26 HIV-positive patients presenting with varying 
degrees of proteinuria in Thailand did not demonstrate 
a single case of HIVAN. These are at variance with the 
findings of this study, where HIVAN was the second most 
frequent histopathologic diagnosis. This may be related to 
genetic variations, especially the low prevalence of high- 
risk genotypes of APOL1 reported in these populations, 
compared to those reported among the West African 
population.

Reports from the Indian sub-continent also demon-
strated wide variation in the prevalence of HIVAN ranging 
from 0 to 83%. However, a pooled analysis of data from 
10 studies in India showed that HIVAN constituted 16.5%, 
followed by mesangioproliferative glomerulonephritis 
(MPGN) 13.9%, FSGS 7.7% and tubulointerstitial lesions 
22.7% among other histologic diagnoses.23 Though this 

Table 2 Summary of the Histopathological Findings of the Study 
Population

Histologic Diagnosis Frequency (%)

Focal Segmental Glomerulosclerosis 20 (37.7)

HIVAN 17 (32.1)

Chronic Interstitial Nephritis 7 (13.2)
No significant pathological finding 6 (11.3%)

Acute Tubular Necrosis 1 (1.9)

Hypertensive Nephrosclerosis 1 (1.9)
Membranoproliferative glomerulonephritis 1 (1.9)

Abbreviation: HIVAN, human immune deficiency virus associated nephropathy.
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prevalence of HIVAN is lower than what we found in this 
study, the wide variation in the histopathologic findings is 
similar to that of our study.

Berliner et al24 from Baltimore in USA reported 
a frequency of 35% for HIVAN, 22% cases of FSGS, and 
7.9% cases of acute interstitial nephritis along with other less 
frequent lesions. Kudose et al25 in a retrospective analysis of 
a cohort of 437 HIV-positive patients who had kidney biopsy 
at Columbia University also reported diverse pathologic 
diagnoses with the commonest being ICGN (17%), diabetic 
nephropathy (DN) (16%), classic HIVAN (14%) and FSGS 
(12%). The figures from Baltimore were similar to our find-
ing as HIVAN and FSGS were the majority of the histologic 
diagnoses, the finding of ICGN and DN as the commonest 
diagnosis in the study from Baltimore was however at var-
iance with our findings.

Presence of HIV-related tubulointerstitial lesions is com-
monly reported in all kidney biopsy series across the world, 
and may be present in up to 70% of cases.12 In this study, 
tubulointerstitial disease was seen in only 15% of our 
patients; and although higher than the 7.9% reported by 
Berliner et al, it is lower than the 27.7% and the 41% reported 
from India and Kenya respectively.23,24 Concurrent medica-
tions, use of herbal concoctions and infections, among other 
causes, may underlie the reasons for the high frequency of 
tubulointerstitial disease among these patients. A number of 
immune complex diseases have also been described in the 
setting of HIV, including IgA nephropathy, lupus-like glo-
merulonephritis (GN), membranous glomerulopathy, post- 
infectious GN, mesangiocapillary GN and the “ball-in-cup” 
phenomenon.13 However, none of those who had IF showed 
features of immune complex disease in our study. In contrast, 
Fabian et al26 in Johannesburg reported HIV immune- 
complex kidney disease as the predominant diagnosis in 8 
(40%) of their 20 cases. This variation may be due to rela-
tively small number (10) that had IF in our study or may 
actually be a result of low prevalence of immune-complex 
disease in this part of the world. This calls for further studies 
as there was no study from Nigeria that had IF evaluation to 
our knowledge.

Kidney involvement in HIV-infected patients can pre-
sent at any stage of the illness although HIVAN commonly 
occurs late in the course of the illness.27 In this study we 
recruited newly diagnosed and treatment-naïve patients, 
presumably at an early stage of their illness. However, 
low CD4 cell counts may suggest advanced disease.

There was no major complication noted from the kid-
ney biopsy procedure in this study, although HIV-infected 

patients that underwent renal biopsy are not expected to be 
at greater risk of major complications than the general 
population. Fine et al reported that 6 (3.2%) out of 187 
HIV-infected patients who underwent ultrasound-guided 
biopsies in their center experienced a major complication 
and all were stabilized and discharged without further 
complications.28

Management of kidney disease in HIV-infected indivi-
duals poses some challenges, however suppression of HIV 
viral load, use of ARBs and ACEi in those with with con-
firmed or suspected HIVAN or those with significant protei-
nuria as well as special attention to therapeutic issues such as 
drug-drug interactions and drug-toxicity are important.29

Among the strengths of our study is the relatively high 
number of HIV-positive patients with kidney disease that 
had renal biopsy from a broad geographic area compared 
to other previous Nigerian studies that were limited by the 
small numbers of biopsied patients. Our institution 
receives referrals for kidney biopsy from many centers in 
our region because of our advantage in terms of resources 
and capacity for renal histology. Ten of the biopsy tissues 
had IF evaluation which is the first report from this locality 
even though limited by the small number; other studies 
from this region were limited by the fact that only light 
microscopic evaluation was done.

In conclusion, this study has demonstrated the safety and 
relevance of a kidney biopsy in the assessment of HIV- 
infected patients with renal involvement. It has demonstrated 
that although a wide range of histopathologic glomerular and 
tubulointerstitial lesions may be seen, FSGS and HIVAN are 
still the most common, with the frequency of HIVAN drop-
ping from an earlier 55% to 32.1%.
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