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Background & Aim

Mesangiocapillary glomerulonephritis (MCGN) is a common histological pattern of glomerular
injury in developing countries. South Africa has the highest proportion of people living with HIV
(PWH) and the co-existence of MCGN and HIV may affect kidney prognosis. The aim of this
study was to compare the clinical and biochemical features between PWH and HIV-negative

individuals with a diagnosis of MCGN and to review kidney function and survival.



Materials and Methods

A retrospective study was conducted in patients with a biopsy diagnosis of MCGN between
January 2010 and December 2017. The following data were collected: age, sex, use of illicit
drugs, date of initiation of antiretroviral therapy (ART), blood pressure, presence of oedema,
need for kidney replacement therapy, HIV status, CD4 and viral load. Secondary causes were

excluded.

Kidney outcomes [(serum creatinine, estimated glomerular filtration rate (eGFR), urine protein
creatinine ratio (UPCR)] were assessed at 6, 12 and 24 months post biopsy. The composite
outcome was defined as a 40% decline in eGFR, progression to end stage kidney disease or

death.

Results:

The study included 116 participants: 27 (23%) were PWH, 89 (77%) were HIV-negative. The

median age was 33 years. There were more males in the HIV-negative group [63/89 (71%)].

Oedema was more common in HIV-negative patients [66/86 (77%), p=0.011]. Haemoglobin and
albumin were lower in PWH [9.1g/dL vs 11.2 g/dL (p=0.053) and 20 g/L vs 27 g/L, (p=0.053),

respectively].

Baseline creatinine, eGFR and uPCR were not different between the groups. However, at 6 and
12 months the creatinine was higher in PWH: 137 umol/L compared to 97 pmol/L (p=0.028) and
125 pumol/L compared to 87 umol/L(p=0.023), respectively. uPCR was higher in PWH at 6 and 12
months: 0.63 g/mmol vs 0.075 g/mmol, (p=0.002) and 0.28 g/mmol vs 0.028 g/mmol,

(p=0.022), respectively.



The composite endpoint was not different between the two groups in the first three years of

follow-up.

Conclusions:

MCGN has a poor prognosis irrespective of HIV status. Despite no differences in creatinine and
uPCR at the time of biopsy, PWH had a higher uPCR, and creatinine at 6 and 12 months. HIV

status did not affect survival.

Key Words: mesangiocapillary glomerulonephritis, HIV status, South Africa

10



Introduction

Mesangiocapillary glomerulonephritis (MCGN) also known as membranoproliferative
glomerulonephritis (MPGN), is a histological pattern of glomerular injury. It is characterized by
mesangial hypercellularity, increased mesangial matrix, and thickening of glomerular capillary
walls. This is due to subendothelial deposition of immune complexes, and/or complement

factors, cellular entrapment, with resultant new basement membrane formation.%%3)

MCGN is the most common cause of nephrotic syndrome found in kidney biopsy series in lower
middle income countries (LMIC), especially in Africa and carries a poor prognosis.%24 The
clinical presentation and course of MCGN are extremely variable — ranging from benign and
slowly progressive to rapidly progressive. Thus, patients can present with asymptomatic
hematuria and proteinuria, acute nephritic syndrome, nephrotic syndrome or even a Rapidly
progressive glomerulonephritis (RPGN).® A systematic review on the epidemiology of
histologically proven glomerular diseases in Africa reported a prevalence of idiopathic MCGN of
12%.5) In South Africa, two retrospective studies from two tertiary hospitals in Cape Town
showed that the prevalence of primary MCGN accounted for 20% of all primary
glomerulonephritides. MCGN was also reported as the most common biopsy confirmed
glomerulonephritis (GN) in Cape Town and also found to carry a poor outcome.?* Poor
prognosis was defined by doubling of serum creatinine and progression to end stage kidney

disease (ESKD).>%
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The high prevalence of MCGN seen in African cohorts differs from high [HIC] and upper-middle
incomes countries[UMIC], where IgA nephropathy is the most common primary GN, particularly
on the Asian subcontinent, while MCGN is currently on a downward trend.(®7-19 |t is postulated
that a combination of genetic, ethnic, environmental and population screening contribute to
IgA nephropathy being more common in HIC and UMIC. For example, in Asia, routine urinalyses
are performed for school children, and kidney biopsies are performed for patients with
asymptomatic hematuria, thereby raising the reported prevalence of the disease.*) However, a
report from Romania [UMIC], demonstrated that MCGN was the most frequent primary GN
accounting for 29% of all primary GNs reported between 1995-2003.Therefore, emphasizing
the ongoing worldwide concern. Importantly the prevalence of MCGN declined in this study

with improvement in income, sanitation, social and medical infrastructure.!?

Recently, there has been a change in the classification of MCGN from a previous morphological
classification to now being classified based on immune complex deposition. The
immunofluorescence pattern separates MCGN into three categories: 1. an immune complex
group with both C3 and IgG present, 2. only C3 present, and 3. pauci-immune group.3*3
Crescentic GN is a histological manifestation of severe glomerular damage characterized by
rapid loss of kidney function, and the histological presence of glomerular crescents (>50%).
Crescents, especially small and focal, have been reported in about 10% of patients with
MCGN."¥ However, in a report from India, in the setting of HIV associated MCGN, crescentic

GN was rarely seen.(®
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It is estimated that 7.8 million people are living with HIV (PWH) in South Africa with a
prevalence of 19%.1%) HIV is a major cause of kidney disease in Africa./*”1°) Less than 50% of
infected individuals are receiving antiretroviral therapy (ART).!*41®) Classic HIV associated
nephropathy (HIVAN) has been well studied in PWH, however, less is understood regarding
immune complex disease in this cohort. The term HIVICK (HIV associated immune complex
kidney disease) was previously used to describe this spectrum of disease, however due to lack
of clarity of causality the group has rather been termed “immune complex disease in the setting
of HIV”.520) Almost every form of immune complex-mediated GN (ICGN) has been identified on
kidney biopsy in PWH.*¥ This heterogenous group includes MCGN, postinfectious GN,
membranous GN a “lupus-like” GN and IgA nephropathy. An unusual ultrastructural appearance
of subepithelial deposits, or “ball in cup” lesion, has also been described in South Africa, but is

rarely observed in other settings.?")

A reduction of classical HIVAN has been reported, however the incidence of the individual GNs
in the setting of HIV has not been clearly described. The reduction of HIVAN is attributed to the
introduction of ART suppressing viral replication in the kidney. ICGN appears to be more
predominant since the introduction of ART, however this could be proportional to the

reduction in HIVAN.(22)

The aim of this study was to compare PWH and HIV-negative cohorts with a histological
diagnosis of MCGN. The primary objective was to compare clinical and biochemical features

between the two groups. The secondary objective was to compare the composite of kidney
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survival and mortality up to three years, and kidney function [creatinine, estimated glomerular
filtration rate (eGFR), and urine protein creatinine ratio (uPCR)] at 6, 12, and 24 months

between the two cohorts.

Methods

This was a retrospective review of all patients with a histological diagnosis of MCGN on kidney
biopsy between 2010 and 2017, performed at Groote Schuur Hospital, in Cape Town, South
Africa. The inclusion criteria were an age greater than 18 years and a diagnosis of MCGN based
on a histological pattern of glomerular injury. Exclusion criteria included a secondary cause of
MCGN based on a combination of clinical and laboratory data (including C3 on IF), however HIV
was not considered a secondary cause for the purpose of this study. The study received ethical
approval from the University of Cape Town human research ethics committee (HREC
431/2021). MCGN was defined as mesangial hypercellularity, increased mesangial matrix, and
thickening of glomerular capillary walls due to subendothelial deposition of immune complexes,

and/or complement factors, cellular entrapment, and new basement membrane formation.?3

Data were collected from written and electronic records. Demographic data (e.g. age and sex)
and clinical data (blood pressure, oedema, a drug history including timing of ART initiation in
relation to biopsy and illicit drug use as well as self-reported incarceration in prison) were
documented. Biochemical data were collected from the National Health Laboratory Service

(NHLS). These included kidney parameters, i.e. serum creatinine (umol/L), eGFR
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(ml/min/1.73m?) using CKD Epi®®* and uPCR (g/mmol) at 6, 12 and 24 months. HIV status at the
time of biopsy was recorded as well as CD4 count (cells/mm?3) and viral load (copies/ml).
Additional laboratory investigations included albumin(g/L), cholesterol (mmol/L) and
haemoglobin (g/dL). Secondary causes were investigated, including serology for Hepatitis B & C,

C3, C4, ANA, dsDNA, VDRL.

Outcome data were collected. Kidney outcomes assessed were creatinine and eGFR at 6, 12
and 24 months. Deterioration of kidney function was defined as a decline in eGFR of 40% or
more over the study period or doubling of serum creatinine. Progression was defined as
developing end stage kidney disease (ESKD) (stage 5) or transition to kidney replacement
therapy (KRT). uPCR was recorded at baseline, 6, 12 and 24 months after biopsy. Survival
analysis was assessed for the composite outcome of death, eGFR decline of >40% * doubling of
serum creatinine up to three years. Lost to follow was defined as no further Clinicom (clinic

visits) past the two year follow-up period. Death was based on medical records.

Statistics

Continuous data were assessed for normality. Non-normally distributed data were reported as
medians with interquartile ranges (IQR). Categorical data were reported as proportions. Mann-
Whitney U test or student t-test were used to compare continuous variables and either the Chi-
squared or Fisher’s exact test was used to compare categorical variables, dependent on the
sample size. A p value of less than 0.05 was considered statistically significant. Outcome data

were analyzed using Kaplan Meier curves, comparing those with and without HIV at biopsy. A
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sub-analysis was performed on PWH based on viral load suppression at biopsy to determine

differences in kidney function and uPCR.

Results

Table 1 describes the baseline characteristics of 116 patients with biopsy proven MCGN at the
time of kidney biopsy in PWH compared to HIV-negative patients during the period of January
2010 and December 2017. There were 27 PWH (23%), 75 were male (64%), and the majority of
patients in the HIV-negative cohort (70%) were male (p=0.02). The median age of all patients

included was 33 years.

Oedema was more common in the HIV-negative cohort (66/86), accounting for 77% of patients
(p<0.011), as compared to 48% in PWH. There was no difference in the use of illicit substances
between the groups, however numbers were too small to make a meaningful comparison. The
haemoglobin was lower in the cohort of PWH (9.1 g/dL vs 11.2 g/dL) and approached statistical
significance (p=0.053). Serum albumin was also lower in the PWH 20 g/L vs 27 g/L and
approached statistical significance (p =0.053). In the cohort of PWH, 17/27 (63%) patients were
on ART at the time of biopsy. Of those who had a viral load performed, 14/27 (52%) only seven
were virally suppressed. Out of 26 patients with CD4 counts at the time of biopsy, the median
CD4 count was 445 cells/mm? with an IQR (39-1524 cells/mm?3). Of those on ART, the median
CD4 was 380 cells/mm?3, with an IQR (277-721 cells/mm?3) while those not on ART had a median

CD4 of 383 cells/mm?3 with an IQR (149-410 cells/mm?3).
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Baseline creatinine, eGFR and uPCR were not statistically different between the groups. Table 2
demonstrates kidney function and uPCR at baseline and at 6, 12, and 24 months. There were no
differences at baseline, however differences in creatinine levels, eGFR and uPCR were noted at
the first (0-6 month) and second (6-12 month) period following kidney biopsy and were both
clinically and statistically significant, figure 1. At 6 months, serum creatinine was higher in PWH
[137 (87;258) umol/L compared to 97 (77.2; 137.5) umol/L in the HIV-negative cohort] and at
12 months in PWH [125 pumol/L compared to 87 pmol/L in the HIV-negative cohort].
Correspondingly, the eGFR was lower in PWH 43.5 ml/min/1.73m? vs 86.5 ml/min/1.73m? at 6
months, and 49 ml/min/1.73m? vs 86 ml/min/1.73m? at 12 months. The difference in uPCR was
found to be statistically significant in PWH at 6 and 12 months compared to the HIV-negative
cohort: 0.63 g/mmol vs 0.075 g/mmol, and 0.28 g/mmol vs 0.028 g/mmol respectively.
Meaningful analyses at 24 months were limited due to the number of individuals lost to follow
up, however of the data available, the findings were: In PWH the follow up serum creatinine at
6 months was 26/27 (96%) and this declined to 11/27 (41%) at 2 years. The follow up of

proteinuria at 6 months was 14/27(52%), and this declined to 4/27 (15%) at 2 years.

In HIV negative patients, the follow up serum creatinine at 6 months was 61/89 (%) and this
declined to 21/89 (24%). The follow up of proteinuria at 6 months was 46/89 (52%) and this

declined to 16/89 (18%) at 2 years.

Overall, the composite endpoint was not different between the two groups in the first three
years following kidney biopsy, figure 2. Survival ranged from 60-70% and the proportion with

the composite outcome was 10/26 (38%) in PWH, and 21/89 (24%) in the HIV-negative cohort.
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In PWH, there was no difference noted in creatinine, or eGFR at any time period based on ART.
However, there was a statistically significant difference in uPCR at the time of biopsy in PWH on
ART (p=0.020). These differences may be underestimated as the follow up data are too limited

to be analyzed.

Discussion

In this retrospective study looking at differences in clinical, laboratory and kidney outcomes of
biopsy proven MCGN in PWH and HIV-negative cohorts, some pertinent findings were seen.
There were more males in the HIV-negative cohort and the median age of patients in both
cohorts was young at 33 years. Oedema was more common in the HIV-negative cohort but
serum albumin was lower in PWH. Despite kidney outcomes showing no difference, serum
creatinine and uPCR were higher in the first year following biopsy in PWH.

In a large kidney biopsy series of 192 PWH from Cape Town, there were 58 (30%) patients who
had a type of ICGN. MCGN comprised the largest group, with 13/58 (22%) cases.?") To the best
of our knowledge, there has only been one previous study comparing clinical and biochemical
profiles and outcomes in PWH and HIV-negative patients with MCGN. This earlier study found
that in the HIV-negative cohort, there was more hypertension (48%) vs 35% in PWH, 35% had
substance use or had been incarcerated, while PWH were younger (33.5 years), predominantly
of Black race, had more oedema (90%), lower albumin at 20 g/L, and a higher creatinine at the
time of biopsy (354 pmol/L).?®) These results are very similar to what we have observed in our

study.
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Despite relatively limited published data, MCGN has been found to be common in LMICs and
has historically been shown to carry a poor prognosis.?® Current literature is summarized in
Table 3, which describes the proportion of MCGN observed in biopsy series, those with HIV,
kidney outcomes and the predictors thereof. Locally, two different retrospective studies have
been performed in the two main tertiary hospitals in Cape Town. Both studies demonstrated
that MCGN is a common glomerular histological diagnosis in the Western Cape, more common
in males, and carries a poor prognosis.®* This is in contrast to a Mexican study of 133 MCGN
patients, that found the prevalence of MCGN was lower at 3.6%, and more commonly found in
women (60% of their cohort).®) The high prevalence of MCGN in the Western Cape has not
been replicated in other areas of South Africa. Bloemfontein and Johannesburg report that

FSGS was the most common primary GN found in their biopsy series.(?”:2°

Both previous studies in Cape Town concluded that MCGN remains the most common biopsy
proven GN, with a 20% prevalence. There was a predominance of males (75%), oedema was
common, albumin was low and the majority were hypertensive, with only 20% reporting
substance use or incarceration.(?3* The poor prognostic indicators include: lower eGFR at
presentation, Black African race and presence of interstitial fibrosis on histology.® Kidney
outcomes were poor with 81% of those with MCGN developing doubling of creatinine,
progressing to ESKD or dying within 5 years.® The clinical findings in these studies were similar
to our study in that we found 96% had oedema, the median albumin was 26 g/L and 27%
reached the composite outcome within the follow-up period. The poor prognosis of MCGN has

been demonstrated elsewhere. In Tunisia the presence of MCGN was associated with kidney
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failure at the time of diagnosis and significantly correlated with death or ESKD in 43% of
patients.®% Kidney outcomes in patients with MCGN, irrespective of HIV status, have been
shown to have a poor prognosis due to late presentation and advanced kidney failure at
presentation.?® However, ART has been shown to improve survival in these patients. (2%

In PWH, our study demonstrated that there was no difference in creatinine and outcomes
based on the use of ART at biopsy. However, there were only 27 PWH and 17 were on ART at
the time of biopsy, 7 of which were virally suppressed. This limits the value of analysing the
differences based on the use of ART. Furthermore, ART use was not reported in the follow up
period. However due to the active ART rollout program in South Africa, these patients may have
been initiated shortly after biopsy, limiting meaningful analysis based on ART at biopsy. Inusah
et al., report that 60% of their PWH cohort were on ART at biopsy but the majority of the
remaining PWH were initiated during the index presentation by referral centers.?%
Nevertheless, a recent study in Cape Town demonstrated that there was no difference between
PWH and HIV-negative patients in doubling of creatinine or ESKD and the severity of kidney
failure but the quantity of proteinuria at the time of biopsy was greater in PWH.?® Our study

demonstrated similar uPCR results, table 2.

Data from Cape Town have suggested that the use of illicit substances is associated with MCGN
and chronic kidney disease (CKD), where MCGN was found in 58% of biopsies performed in
those taking methamphetamines (tik).3Y There was also a significant proportion who were
found to have hypertensive nephrosclerosis on biopsy. It is hypothesized that the association of

substance abuse with MCGN could be due to chronic antigenemia from chronic infections
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through sharing of drugs and injectables, tattoo ink, and close physical contact.®? In this biopsy
series that described the association of tik use and MCGN only 1 individual was found to be HIV
positive. Our study, performed 10 years later, reports an equal proportion of drug use.
However, there was underreporting of methamphetamine use noted in PWH; only 11/27 (41%)
had documentation of whether or not they were using illicit substances.

We recognize that this study has a number of limitations. As this was a retrospective study, it
limited the type of data that could be collected and analyzed during this period. Secondly,
missing data, particularly in the post biopsy follow up period resulted in limited monitoring of
progression of uPCR affecting the accuracy of the final statistical analysis. Furthermore, many
patients were lost to follow-up during the post biopsy period, which could have affected the
final data on kidney outcomes in the two cohorts. Thirdly, the small number of patients
included in this study may have contributed to the minimal differences in clinical and

biochemical outcomes between the two cohorts.

Conclusions

Overall MCGN has a poor prognosis, and often detected on biopsy in PWH, although causality
cannot be ascribed. HIV status does not appear to affect survival, even though there is a higher
creatinine and uPCR detected in the first year of follow-up. Similarly, the use of ART does not
demonstrate difference in outcomes. Prospective data are warranted in order to evaluate

treatment options particularly in the setting of limited KRT.
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Table 1: Baseline characteristics of patients undergoing kidney biopsy.

Characteristics at biopsy Total HIV - PWH P value
N=116 N=89 N=27
Age (median, IQR) 116 29 (24.5;42.5) 32(29;36) 0.776
Gender (males, n, %) 116 63 (70.8) 12 (44.4) 0.020
Oedema (n, %) 111 33 (76.7) 78 (48) 0.011
Dialysis (n, %) 9 6/45 (13.3) 3/26 (11.5) 0.685
Substance use (n, %) 33 30/89 (33.7) 3/11(27.3) 1.000
Systolic BP (median, IQR) 116 130 (124;142) 128 (115;150) 0.555
Diastolic BP (median, IQR) 116 80 (70;90) 80 (70;90) 0.293
Creatinine (median, IQR) 116 149 (101;317) 146 (109;424) 0.588
eGFR (median, IQR) 116 49.5 (22;86) 38 (12;55) 0.119
uPCR (median, IQR) 116 0.48 (0.30;0.90) 0.70 (0.29;1.20) 0.265
Cholesterol (median, IQR) 116 5.1(4.0;6.0) 5.0(3.8;6.3) 0.879
Albumin (median, IQR) 116 27 (22;32) 20 (17;24) 0.053
Hemoglobin (median, IQR) 116 11.2 (9.3;12.4) 9.1(7.9;12.4) 0.053
Low C3 (n, %) 82 37 (56.9) 6/16 (37.5) 0.263
Low C4 (n, %) 79 7/63 (11.1) 0/17 (0) 0.336

eGFR - estimated glomerular filtration rate; UPCR — urine protein creatinine ratio; IQR — interquartile range, BP — blood pressure, HIV - human immunodeficiency virus



Table 2: Follow up data at various intervals during the follow up period

Clinical HIV Status Baseline 0 — 6 months 6-12 months 12-24 months
Parameter
Creatinine PWH 146 (109;424) 137(87;258) 125 (100;479) 100 (68;132)
On ART 136 (107.5;452) 137 (92.7;398) 159 (103.7;512) 112 (68;412)
Not on ART 179 (108.7;400.5) 139 (84;241.2) 108 (87;970.5) 90 (60.75;102.7)
HIV - 149 (101.2;317.5) 97 (77.2; 137.5) 87 (73;125) 90(74.5;142)
P value (PWH vs HIV-) 0.588 0.028 0.023 0.796
eGFR PWH 38 (12;55) 43.5920.2;85.7) 49 (9;88) 83(53;121)
On ART 45 (11;55.5) 41.5 (15.2;80.5) 37.5 (8.5;80) 60 (11;114)
Not on ART 34 (15.2;56.7) 45 (24;93.7) 88 (16;100) 119 (85;153)
HIV - 49.5 (22;86.2) 86.5(36.7;117.2) 86 (53;113) 83(39.5;135)
P value (PWH vs HIV-) 0.119 0.016 0.053 0.813
UPCR PWH 0.70(0.29;1.2) 0.63(0.22;1.2) 0.28(0.06;0.61) 0.25(0.06;0.76)
On ART 1.0 (0.40;1.4)* 0.64 (0.3;1.6) 0.3 (0.04;0.8) 0.5(0.12)
Not on ART 0.44 (0.20;0.71) 0.46(0.06;0.9) 0.09 (0.07) 0.22 (0.05)
HIV - 0.48 (0.30;0.9) 0.075 (0.020;0.45) 0.028 (0.01;0.28) 0.087(0.085;0.33)

P value (PWH vs HIV-)

0.265

0.002

0.022

0.277

UPCR — urine protein creatinine ratio; PWH — people with HIV, eGFR — estimated glomerular filtration rate, PWH — people with HIV, HIV — Human immunodeficiency virus.

*UPCR — p=0.020
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Figure 1: Creatinine at baseline and at follow-up points
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Table 3: lllustrating studies conducted showing prevalence of MCGN in LMIC & UMIC

Region Period Total biopsies conducted Prevalence of MCGN on Proportion that Predictors of outcomes at Median survival
/ No. of MCGN patients biopsy (%) reaching the biopsy (months)
recruited” composite
outcome”

Systematic Review & Meta-analysis

South & West Africa® 1984-2004 12,093 11.8% NR N/A N/A

Retrospective

Timisoara® Romania 1995-2004 635 29.4% N/A N/A N/A
Cape Town 2 South Africa 2000-2009 1753 20.4% N/A N/A N/A
Johannesburg?” South Africa 2001-2010 1495 18% N/A N/A N/A
Johannesburg?® South Africa 1982-2011 1848 18.1% N/A N/A N/A
Cape Town® 2000-2016 79’ 100% 30.4% Advanced kidney failure, N/A
proteinuria
Cape Town'’ South Africa 1995-2017 2888 32.3% N/A N/A N/A
Bloemfontein?® 1997-2006 1216 14.9% N/A N/A N/A
Cape Town* South Africa 2000 -2016 70" 100% 68.6% Creatinine >200 umol/L, N/A
interstitial fibrosis, >50%
crescents
Cape Town? South Africa 2000-2011 79" 100% 34% Black Race, low eGFR, 38.7
interstitial fibrosis,
Mexico City?®  Mexico 2011-2016 133 3.3% N/A N/A N/A
Sfax3° Tunisia"* 1996-2011 118 6.2% 43.5% Kidney failure, hypertension, 84
crescents and interstitial
fibrosis

" Total number of MCGN patients recruited. MCGN — mesangiocapillary glomerulonephritis. “Composite outcome — doubling of creatinine, or ESKD. NR not reported. N/A not
applicable. **All are UMIC except Tunisia which is a middle income country.
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