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Overview
Systemic lupus erythematosus (SLE) is an uncommon disease which is being
recognised with increasing frequency in Africa, including South Africa. It is most
common in young women and is associated with a significant morbidity and
mortality due to involvement of many organ systems. Lupus nephritis (LN) occurs
in about 40 - 60% of patients with SLE and is one of the most common causes of
morbidity and mortality in SLE. Reviews of LN in Africa have reported on the
spectrum of histological involvement in SLE but there is limited information on the
degree of renal impairment at presentation and the response to treatment and
outcome. Over the past decade mycophenolate mofetil (MMF) has been widely
used as an effective and safer treatment option compared to cyclophosphamide in
the management of LN. However, MMF has only been used in 0.4 -15.6% of
patients with LN in Africa.
This study was undertaken as an audit of our clinical practice to determine the
histological classification and renal function at presentation in patients with LN
seen at Inkosi Albert Luthuli Central Hospital (IALCH). We also undertook an
assessment of the response to induction and maintenance therapy for LN and
outcome of treatment during routine care in a tertiary referral centre. We wished to
assess whether the presentation and response to treatment in Durban, South
Africa is similar to the experience in other parts of the world. The multi-ethnic
cohort of predominantly African blacks and Indians seen at our hospital, provided
an opportunity to undertake an inter-ethnic comparison of the spectrum of
histological classification, stage of chronic kidney disease at presentation,
response to treatment and outcome.
We conducted a retrospective descriptive study by reviewing the hospital records
of patients with SLE who were seen in the Departments of Nephrology and
Rheumatology at Inkosi Albert Luthuli Central Hospital from 2003 to 2012. All the
patients who had renal involvement and in whom the results of a baseline renal
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biopsy and baseline laboratory tests were available, were included in the study.
The demographic data, results of the renal biopsy and baseline haematological,
biochemical and immunological tests were recorded. The records of patients who
had Class III and Class IV LN, with or without Class V changes, and patients with
Class V LN alone, were analysed further to assess the response to 6 months’
induction therapy and 12 months’ maintenance therapy. The treatment for LN and
results of the follow up laboratory results were recorded.
The age at diagnosis of LN, gender, results of biochemical and immunological
tests, histological classification, treatment and outcome were analysed for all the
patients in the study, and separately for African Blacks and Indians as they
comprised the majority of the patients in the study.
A separate analysis was performed for only those patients who required induction
and maintenance therapy for LN (excluding patients with Class I, Class II and
Class VI LN). We conducted an analysis of the demographic data, spectrum of
histological classification, laboratory findings, stage of chronic kidney disease,
treatment and outcome for all the treated patients and also compared the findings
between African Blacks and Indians. A comparison of the patients with proliferative
LN with membranous LN was undertaken to identify any differences in the
demographic data, biochemical or immunological parameters, response to
treatment and outcome.
The response to treatment was determined for 6 months of induction therapy and
after maintenance therapy for 12 months. Patients who achieved a partial or
complete remission were classified as responders and patients who did not
respond to treatment, were lost to follow up or died, were classified as nonresponders. A further analysis of the responders and non-responders was
undertaken to identify predictors of a poor response.
We identified 105 patients with LN who comprised 52 (49.5%) Indians, 47 (44.8%)
African Blacks, 4 (3.8%) Whites and 2 (1.9%) Mixed ethnicity. We found that Class
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V LN was more common (34.3%) than generally reported in most other studies.
There was a higher prevalence of the milder Class II histology in our Indians while
severe impairment of renal function (chronic kidney disease stage 5) was more
common in African Blacks. There were 87 patients who required treatment for their
LN. We found that 81.6% of our patients showed a response to induction therapy
and 73.6% showed a response to maintenance therapy. Eight of our patients were
lost to follow up prior to their final analysis and they were classified as nonresponders, thus contributing to lowering our response rate. International literature
has shown a better response to MMF in African Americans compared to
Caucasians. We have been able to confirm the efficacy of MMF as induction and
maintenance therapy for the first time in our Indians and African Blacks.
Our study emphasizes the need to raise awareness of SLE among health
professionals so that earlier diagnosis of LN can be made and patients can be
treated before there is impaired renal function. We found that nearly 15% of our
patients had stage 4 or stage 5 chronic kidney disease (eGFR <30 ml/min) at
presentation, indicating significant impairment of renal function. We also found that
there was a significant reduction in the response to treatment in patients who had a
creatinine ≥132 µmol/l at presentation. This study contributes to the literature on
lupus nephritis in Africa and we have shown that MMF is effective in our patients
with LN. Thus it provides an alternative safer treatment option than the use of IV
CYC.

.
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Chapter 1
INTRODUCTION
OVERVIEW OF SYSTEMIC LUPUS ERYTHEMATOSUS
Systemic lupus erythematosus (SLE) is a chronic multisystem autoimmune disease
of unknown aetiology which is associated with a wide spectrum of clinical
manifestations and is accompanied a range of immunological and laboratory
abnormalities. The spectrum of the disease can vary from mild cutaneous or
musculoskeletal involvement to severe involvement of organs such as the kidney
and central nervous system. The important contribution of genetic factors to the
susceptibility of the disease is supported by its occurrence in 24 - 58% of
monozygotic twins and 2 - 5% of dizygotic twins, familial occurrence in 8 - 10% and
the findings of genome wide association studies.1 Environmental factors such as
smoking, viral infections and silica may trigger the development of the disease. The
observations that 80 - 90% of the patients in most studies are females and that the
highest risk for SLE is during the childbearing age, suggests that hormonal factors
play an important role in SLE.2
A review of the epidemiology of SLE by Danchenko has shown that the prevalence
of SLE is higher in non-Caucasian populations than in Caucasians.2 In the USA,
SLE is more common in African Americans, Hispanics and Asians compared to
Caucasians.1 There was a two to three-fold increase in the prevalence and
incidence of SLE in African Americans compared to Caucasians. Johnson et al
found that in Birmingham, UK, there was an increase in the incidence and
prevalence of SLE in Afro-Caribbean’s and Asian Indians compared to
Caucasians.3 The overall incidence of SLE (per 100,000 population/ year) has
ranged from 1.0 to 4.8 in the Scandinavian countries, between 2 and 4.7 in the
USA, Canada and the UK, to 8.7 in Brazil. The overall prevalence of SLE (per
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100,000 population) has ranged from 24.6 to 78.5 in the USA.1 Prevalence data
from developing countries include rates of 12.2 in Black South Africans, 19.3 in
Saudis, 60 in the Chinese in Hong Kong and 159 in Puerto Ricans.4 A systematic
review noted considerable variation in the Asia Pacific region with incidence rates
from 0.9 to 3.1 /100,000 per year and prevalence rates of 4.3 to 45.3 / 100,000
population.5 A recent review of SLE in Africa has noted that there are limited
epidemiological data with no large epidemiological study in sub-Saharan Africa.6
However, the increasing number of reports from different parts of Africa suggest
than SLE may be more common than previously recognised.
The mean age of onset or diagnosis of SLE has varied from 24 - 26 years in
Malaysia, Philippines and India, to 31 years in Europe and a peak incidence in the
50 – 54 year age group in the UK.1 Ethnic and geographic variation has also been
observed in the spectrum of clinical manifestations, severity of disease activity and
damage accrual.1
There has been a marked improvement in the 5-year survival rate in SLE from
<50% in the 1950s to nearly 95% in many parts of the world.1 Despite the improved
survival, the standardised mortality ratios for SLE are 2 - 4 fold higher when
compared to the general population. The 5, 10, 15 and 20 - year survival rates in
the Hopkins lupus cohort were 95%, 91%, 85% and 78%.7 Lower 5-year survival
rates between 65% and 77% were reported from Singapore, Philippines, India and
Thailand, and rates of between 57 and 72% were reported from South Africa.4, 8
LUPUS NEPHRITIS
There is considerable variation in the spectrum of renal involvement in SLE ranging
from mild asymptomatic haematuria, proteinuria or an abnormal urinary sediment
to end-stage renal disease with renal failure. The prevalence of lupus nephritis
(LN) ranged from 40 - 60% in most studies.9 In the Euro-lupus cohort of 1000
patients, comprising mainly Caucasians, the prevalence of nephritis was 27.9%. 10
However a higher prevalence of LN and increased risk of progression to end-stage
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renal disease has been observed in African Americans, Hispanics, AfroCaribbean’s, Chinese and other Asian populations.9, 11 In the Hopkins lupus cohort
of over 1500 patients, the risk of LN developing in African Americans was about
75%.12 In the LUMINA cohort, the prevalence of LN was 68.9% in African
Americans, 60.6% in Hispanics and 29.1% in Caucasians after a mean follow up of
5.5 years.13 In the Asia-Pacific region, renal involvement was present in 21 - 65%
at diagnosis and in 40 - 82% over time.5
The presence of renal involvement is one of the most important determinants of
outcome in SLE.11 In a cohort of indigent South Africans, the most common causes
of death were infection (32.7%) and renal failure (16.7%) with nephritis being the
only independent predictor of mortality.8 While ethnicity and geographic location
have been identified as possible causes of a poor outcome, socioeconomic
variables such as poverty, level of education and lack of access to care may be
more important.1, 14
In a systematic review of LN in Africa, Ameh et al noted that there was limited data
on the diagnosis, management and outcome of LN in Africa with only 16
publications from six countries.15 They found that proliferative LN (class III, class
IV and mixed class V) was most common and mortality ranged from 7.9% to
34.9%. The majority of the patients received corticosteroids and cyclophosphamide
based regimens while mycophenolate mofetil (MMF) was only used in 0.4% to
15.9% of all participants.
Renal biopsy in suspected renal disease in SLE
Early detection of renal involvement is important in patients with SLE. Patients with
proteinuria, haematuria, cellular casts or impaired renal function, require a renal
biopsy. Information about the histological class of LN helps to guide treatment
decisions.16, 17 In addition, a biopsy will help to diagnose non-lupus lesions such as
thrombotic microangiopathy, interstitial nephritis, focal glomerulosclerosis and IgA
nephropathy.16 Patients with SLE may have antiphospholipid antibodies and are
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therefore at risk of developing thrombotic microangiopathy. Since musculoskeletal
symptoms are common in SLE, the use of non-steroidal anti-inflammatory drugs
increases the risk of interstitial nephritis. Based on the classification of the
International Society of Nephrology and the Renal Pathology Society, information
about the histological class and the activity and chronicity of the renal pathology
can be obtained. Patients with Class I and Class II will benefit from renal protective
measures such as control of hypertension and avoidance of nephrotoxic drugs. 16
Patients with end-stage renal disease and Class VI histology, do not benefit from
immunosuppressive therapy and require renal replacement therapy.
The prevalence of the various histological classes of lupus nephritis
A review of the prevalence of the various histological classes from studies around
the world is shown in Table 6 in Chapter 2. The prevalence of Class I varies from 0
- 5% while Class II is noted about 10 - 15% of patients in most studies. The most
common pattern of histological involvement is the presence of proliferative
changes with class IV involvement in 40 - 70% of patients. A review of previous
South African studies which reported the histological classification is shown in
Table 1. There were a total of 475 renal biopsies in 471 patients from four
academic centers in South Africa.8, 18-21 The study period ranged three years to 17
years.8, 19 There was a wide ethnic variation in the study populations with African
Blacks comprising 92.9% of patients in Johannesburg and 53.5% in Durban while
the majority of the patients in the Western Cape were patients of mixed ancestry.
The prevalence of class V LN alone varied from 14,7% in Cape Town, 28.2% in
Johannesburg to over 30% in two smaller studies in Durban. 8,

19-21

Bhinder et al

reported a series of 92 patients (91.3% African Americans) in whom Class V was
the most common histological class in 40.2%.22 They noted a mean prevalence of
membranous LN in 14.05% in a review of a series of 9 other studies of LN.
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Apart from the studies shown in Table 1, Ayodele reported a series of 66 patients
with proliferative nephritis and Okpechi reported 42 patients with membranous
nephritis from Cape Town.23, 24
Table 1: South African studies on lupus nephritis
Halland,
18
1991
51

Seedat,
19
1994
43

Naicker,
20
1997
44

Wadee,
8
2007
226

Ayodele,
23
2010
105

Okpechi,
21
2012
251

Number of renal biopsies
Histological
Classification
Study period
Duration of follow-up in
months
F:M
Age at LN – mean ± SD
(years)
Mean creatinine.
(µmol/L)
African Blacks %

55

43

44

82

105

251

WHO

WHO

WHO

WHO

WHO

ISN/RPS

1983-1987

1984-1987

1988-1993

1995-2007

2000-2009

51.1 (1-137)

120

9.5 : 1

8.4 : 1

31.9±10.3

31.0±11.6

127±90

178.2±210.5

Author, year
Number of patients

9.8 : 1

16.8 : 1

1986-2003
59.4
±
49.0
18 : 1

28

33

33.9±12.5

133±19

202.4

191.8

5.9

53.5

65.9

92.9

20

17.5

Mixed ethnicity

80.4

0

0

3.1

74.2

79.3

Indians

0

46.5

34.1

3.1

2.9

0

Whites

13.7

0

0

0.9

2.9

3.2

Class I

0

21.7

0

1.2

0

0.4

Class II

10.9

0

20.5

14.6

13.3

13.5

Class III

23.6

26.1

2.3

36.6

7.6

20.7

Class IV

58.2

21.7

22.7

17.1

55.2

20.7

Class V

7.3

30.4

52.3

28.1

22.9

14.7

Class VI

0

0

2.3

2.4

1

8.4

1.26 ±1.29
9.2 : 1

Mixed Classes

21.6

Assessment of response to treatment
A variety of criteria have been used in different studies to define a complete or
partial response in patients with LN and they were reviewed by Liu et al. 25 In their
meta-analysis of randomised controlled clinical trials undertaken from 2005 to
2012, they noted that the criteria for a complete remission included different values
for the urine protein: creatinine ratio (UPCR) (<0.3g/day, <0.4g/day and <0.5
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g/day) and the serum creatinine criterion also included in different values (return to
a normal serum creatinine or return to within 10% of normal values or stabilization
(within 20%) or improvement in the serum creatinine).
The American College of Rheumatology (ACR) and European League Against
Rheumatism (EULAR) recommend the use of urinalysis in the assessment of a
complete renal response in LN.17, 26 The response criteria have been widely used
in many clinical trials including the recent rituximab and abatacept trials. However,
many nephrologists do not consider micro haematuria as a predictive biomarker of
renal response.27 Bose also expressed concern with the use of urinalysis as a
response criterion as the number of cells and casts was influenced by the duration
of the centrifuge and the manner in which the pellet at the bottom of the centrifuge
was suspended in the supernatant.28 In the MAINTAIN nephritis trial, Tamirou et al
found that proteinuria alone is the strongest predictor of a response to treatment. 27
The addition of urinalysis did not improve the predictive value when used in
combination with serum creatinine and proteinuria. The Joint EULAR and
European Renal Association – European Dialysis and Transplant Association
(EULAR/ ERA-EDTA) defined a complete response as a UPCR less than 50
mg/mmol (proteinuria approximately <0.5 g/24 hours) with a normal GFR or within
10% of the normal GFR if it was previously normal. A partial response was defined
as a ≥50% reduction in the proteinuria to sub-nephrotic levels and a GFR which
was normal or near normal. They also defined an improvement as any reduction in
the proteinuria with a normal or stable GFR.
Treatment and outcome of lupus nephritis
The key principles in the management of LN are the identification of patients at risk
or the early diagnosis of LN, treatment with intensive immunosuppressive agents to
control systemic inflammation, monitoring of the patients for persistent activity or a
flare and to minimize the side effects of therapy.29
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The use of intravenous (IV) cyclophosphamide (CYC) was considered to be the
gold standard of treatment for LN following the findings of the National Institute of
Health (NIH) study in 1986.30 The treatment regimen involved the use of CYC in a
dose of 0.5 – 1.0 gm/m2 monthly for 6 months followed by repeat infusions every
three months for a year. Patients also received treatment with parenteral
corticosteroids or oral prednisone. The treatment was found to be more effective
than azathioprine or prednisone alone in the preservation of renal function. Further
studies at the NIH noted that prolonged treatment with CYC was associated with
fewer nephritic flares and reduced risk of end-stage renal disease resulting in the
recommendation to use monthly IV CYC for 6 doses followed by quarterly infusions
for an additional 24 months.31 Following widespread use of IV CYC around the
world, there were major concerns about toxicity such as leucopaenia, serious
infections, hair loss, gonadal toxicity, haemorrhagic cystitis and risk of malignancy
The Euro-Lupus Nephritis Trial compared the efficacy of a low dose of CYC (2
weekly IV CYC for 6 doses) with the high dose NIH regimen (six pulses of IV CYC
at monthly intervals followed by two pulses at quarterly intervals). 32 Both groups
received initial pulse methylprednisolone followed by tapering doses of prednisone
and azathioprine as maintenance therapy after the course of IV CYC. The majority
(84%) of the patients in this study were white and at inception 22% had a raised
serum creatinine and 28% had nephrotic range proteinuria. The authors found that
the low dose regimen showed comparable efficacy in renal outcomes and a lower
risk of serious infections. A 10 year follow up study showed similar renal outcomes
even though most patients still required continuation of immunosuppressive
therapy.
The efficacy of MMF as induction therapy for LN has been shown in randomised
controlled trials. The initial study of 42 patients by Chan et al
study of 140 patients by Ginzler et al

34

33

was followed by a

and 370 patients by Appel et al.35 African

Americans and Hispanics showed a better response to MMF than IV CYC. Lu et al
found that MMF was effective as induction therapy in an open label study of 213
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Chinese. They achieved a remission rate of 82.4% (complete in 34.3% and partial
in 48.4%) and noted that the adverse prognostic factors were an elevated baseline
creatinine and the presence of membranous involvement in addition to proliferative
LN.36 Liu et al conducted a meta-analysis of 725 patients with LN who received
MMF or IV CYC as induction therapy in randomised controlled trials. 25 They noted
the superiority of MMF in producing a renal remission and preventing end stage
renal disease or death. Although diarrhea was more common with MMF,
leucopaenia, alopecia and amenorrhoea were less common.
Mycophenolate mofetil has been shown to be effective as induction and
maintenance therapy and is associated with a lower incidence of side effects. In a
long term follow up study, Chan et al showed that MMF was effective as induction
and maintenance therapy when compared to IV CYC followed by azathioprine and
MMF was associated with fewer infections.

37

In 2004, Contreras showed that in

patients who received induction therapy with IV CYC, the use of MMF or
azathioprine was more effective and safer as maintenance therapy than IV CYC. 38
In view of the important role of B cells in the pathogenesis of LN, Rituximab has
been used in patients with LN. In the Lupus Nephritis Assessment with Rituximab
(LUNAR) Study, the addition of rituximab to MMF and corticosteroids failed to
improve clinical outcomes at one year.39 However, a literature review of the use of
rituximab in 300 patients with refractory LN, showed efficacy of 87% in Class III,
76% in Class IV and 67% in Class V LN.29
Chen et al studied 81 patients with LN and showed similar outcomes after six
months’ induction therapy in patients on tacrolimus (n=42) and IV CYC (n=39).40
Tacrolimus and cyclosporine have also been shown to be effective as induction
therapy in smaller studies of patients with LN.41, 42
CONCLUSION
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Over the past decade there have been considerable advances in the management
and outcomes of patients with LN. The comparable efficacy of low dose IV CYC to
the high dose IV CYC regimen has provided a safer treatment option. In addition,
the efficacy of MMF as induction and maintenance therapy in LN has also provided
a safer alternative and avoided the need for parenteral therapy in many patients.
Azathioprine continues to serve as an effective alternative for maintenance therapy
in LN. Rituximab is effective in patients with refractory LN. Newer treatment
strategies have also included the use of combination therapy with tacrolimus to
further improve renal outcomes.
Patients with LN still face many challenges as relapses are frequent. Therefore,
patients require careful monitoring to detect renal flares which require immediate
treatment to prevent progression to end stage renal disease. There is also an
unmet need to identify biomarkers which may help to predict a relapse. The
management of LN needs to be individualized as LN often occurs in the setting of
multi-organ involvement in SLE.
Despite the above advances, the management of LN remains a major problem in
developing countries where there are limited resources for renal replacement
therapy. Even drugs such as MMF are not available to patients in many countries
in Africa. However, we were fortunate to have access to MMF and report our
experience in a multi-ethnic cohort.
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THE CLINICAL MANIFESTATIONS AND RESPONSE TO TREATMENT IN
SOUTH AFRICANS WITH LUPUS NEPHRITIS
Abstract
Ethnicity plays a role in the clinical spectrum and response to treatment in lupus
nephritis (LN).

We studied a multi-ethnic South African cohort with LN to

determine the clinical manifestations, histological involvement and response to
induction and maintenance therapy. We conducted a retrospective review of the
records of patients with LN seen at the Inkosi Albert Luthuli Central Hospital in
Durban. There were 106 patients, 92.5% females and they comprised 49.1%
Indians and 45.3% African Blacks. The mean age of the patients was 31.3 ± 12.5
years, and 41.5% had LN at first presentation of lupus. The most common
histological classes were Class V alone in 34.9%, Class IV (± Class V) in 25.5%
and Class III (± Class V) in 22.6%. A reduction in the estimated glomerular filtration
rate (<30 ml/min) was noted in 15 (14.2%) at presentation. Eighty-seven patients
received therapy for LN. At baseline, Indians had a significantly lower C4 than
African Blacks but there were no other significant differences between the groups.
There was an overall response (partial or complete) to induction therapy in 81.6%
and 12-months maintenance therapy in 73.6%. Response to mycophenolate
mofetil (MMF) was 80.4% during induction therapy and 68.4% – 78.0% response
during maintenance therapy. In conclusion, we note a high prevalence of
membranous LN and a good response to treatment, including MMF, in our multiethnic cohort.
Key words
Systemic lupus erythematosus

Lupus nephritis

Ethnicity

African Blacks

Indians

Mycophenolate mofetil
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Running title: Lupus nephritis in South Africans
Introduction
Lupus nephritis (LN) remains one of the most important predictors of morbidity and
mortality in systemic lupus erythematosus (SLE). The cumulative prevalence of LN
varies from about 20 - 30% in Caucasians to about 50 - 70% in patients of African
ancestry,

Hispanics,

Latin

Americans

and

Asians.1-5

The

spectrum

of

manifestations may vary from asymptomatic proteinuria or haematuria to overt
nephrotic syndrome or acute renal failure. There has been a marked improvement
in the outcome of LN. In the Euro-Lupus cohort of 1000 patients, 97.1% of whom
were Whites, the 10 year survival in patients with nephritis was 88%. 2 A recent
study of an international multi-ethnic inception cohort of 1827 patients (38.3% of
whom had LN), reported an estimated 10 year survival of 94.5% in patients with
nephritis.1 However, a poorer outcome is still reported in many of the developing
countries.6-8 The poor prognostic factors include the severity of the histological
changes, the degree of renal impairment and the presence of hypertension at
presentation.9,

10

Ethnicity and socio-economic factors also play a role as African

Americans and Hispanics have a poorer outcome for the same histological
classification when compared to Caucasians.9-11
The improved outcome in patients with LN has been attributed to many factors.
They include earlier detection of LN as a result of greater awareness, the use of
safer treatment regimens and greater access to renal replacement therapy in many
parts of the world. The traditional management of LN involved the use of high
doses of intravenous cyclophosphamide (CYC) and corticosteroids. The use of
lower doses of CYC in the Euro-Lupus study, mycophenolate mofetil (MMF) as
induction and maintenance therapy, calcineurin inhibitors (CNI) and rituximab
(RTX) has provided alternate effective treatment options which are less toxic. 12-17
New strategies using triple therapy with corticosteroids, tacrolimus and MMF have
been associated with higher remission rates in Chinese.18 Ethnic variations in the
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response to therapy have also been observed.13

The American College of

Rheumatology (ACR) guidelines for LN recommend MMF as the preferred
induction therapy for LN in African Americans19. In Hong Kong Chinese, MMF was
effective as induction and maintenance therapy.20 However, Rovin et al noted that
CYC therapy still has a role in severe LN as it is associated with fewer relapses. 21
We undertook this study of a multiethnic cohort of SLE patients with LN in Durban,
South Africa, to determine: 1) the histological classification and severity of renal
impairment at presentation and 2) assess the response to treatment during routine
care in a single academic centre.
Methods
We reviewed the records of all the patients with a diagnosis of SLE and renal
involvement seen in the Departments of Nephrology and Rheumatology at Inkosi
Albert Luthuli Central Hospital (IALCH) in Durban, South Africa from June 2003 to
December 2012.

The IALCH, a University affiliated tertiary hospital, was

commissioned in 2003 to serve the public sector patients in the province of
KwaZulu-Natal which has a population of nearly 10 million people. Patients who
fulfilled the modified 1997 American College of Rheumatology Criteria 22, 23 for SLE
and had evidence of renal involvement and biopsy proven LN with a positive
antinuclear antibody, were eligible for inclusion in the study. Only patients who had
a renal biopsy and in whom the baseline urea, creatinine, serum albumin, urine
microscopy and chemistry, and 24-hour urine protein excretion or urine protein
creatinine ratio (UPCR) were available, were included in the study to determine the
pattern of histological involvement and stage of chronic kidney disease (CKD) at
diagnosis of LN.24 The estimated glomerular filtration rate (eGFR) was calculated
according to the modification of the diet in renal disease formula. 25 Based on the
Kidney Disease Outcome Quality Initiative (KDOQI) guidelines, the

eGFR

(ml/min/m2) was ≥90 in stage 1, 60-89 in stage 2, 30-59 in stage 3, 15-29 in stage
4 and <15 in stage 5.24 The demographic data, age at onset of SLE, age at
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diagnosis of LN, presence of the ACR criteria and the results of the laboratory tests
were recorded.
The findings on renal biopsy were classified according to the 1995 modification of
the World Health Organization classification but patients with Class Vc and Vd are
reported as Class III + V and Class IV + V respectively.26 Patients, who had Class
III or Class IV LN with or without Class V LN, and Class V LN alone, were selected
for the assessment of response to induction and maintenance therapy. Their files
were analyzed further and the induction and maintenance therapy was recorded.
The patients in the study were not managed according to a standardized protocol.
The choice of treatment used as induction and maintenance therapy was
dependent on the preference of the attending clinician. In the early part of the
study, intravenous CYC was used for proliferative nephritis while pure
membranous nephropathy was treated with corticosteroids alone. However, during
the course of the study, MMF became more widely available and was used as
induction and maintenance therapy for proliferative and membranous nephritis. In
addition, when CYC was chosen, the Euro-Lupus regimen was used.
The urine and biochemistry results at baseline, after 6 months of induction therapy
and after 12 months of maintenance therapy were recorded and analyzed. Patients
were stratified as responders (if they had a complete or partial remission) or nonresponders, to induction and maintenance therapy. A complete remission was
defined as a reduction in the proteinuria to <0.5g/24 hours with a normal serum
creatinine. A partial remission was defined as a reduction in proteinuria to <3g/24
hours if it was in the nephrotic range or a reduction by more than 50% if it was in
the sub-nephrotic range, accompanied by stabilization of the serum creatinine to ±
25% of the baseline value or an improvement in the serum creatinine (reduction by
more than 25%).14 Patients who failed to show a response, had deterioration of
renal function (increase in the serum creatinine by more than 25%), required renal
replacement therapy, were lost to follow up or died were classified as nonresponders. The outcome of the patients was recorded as continuing follow up, lost
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to follow up or died. Patients who were lost to follow up or who died before the
completion of the 12-month assessment on maintenance therapy were also
classified as non-responders.
Statistical tests
The data was analyzed using SPSS version 22 (SPSS inc., Chicago, Illinois, USA).
We compared the findings among the Indians and African Blacks, patients with
proliferative nephritis to those with pure membranous involvement and among the
responders and non-responders. The continuous variables are reported as means
and standard deviation or as medians with inter-quartile range and the categorical
variables are reported as numbers and percentages. The Pearson chi-square test
or Fisher’s exact test were used for categorical variables and the independent
sample t-test was used for continuous variables.
Results
Demographic data and manifestations of lupus nephritis
There were 105 patients in whom the results of the baseline laboratory
investigations and the results of the renal biopsy were available for analysis. They
comprised 52 (49.5%) Indians, 47 (44.8%) African Blacks, four (3.8%) Whites and
two (1.9%) Mixed ethnicity. The demographic data, results of laboratory
investigations, histological classification and the stage of chronic kidney disease
(CKD) are shown in Table 1.
The mean age at the onset of SLE of the overall cohort was 28.90 ± 11.59 years
and 92.4% were females. There were 43 (41.0%) patients in whom the LN was
diagnosed at the first presentation of SLE and therefore the median interval from
time of diagnosis of SLE to LN was 1.0 month (IQR 0- 25.0 months). At the time of
diagnosis of LN, 31 (29.5%) had a serum creatinine ≥132 µmol/l and 37 (35.2%)
had nephrotic range proteinuria >3.5 g/24 hours. The most common histological
classification was Class V in 36 (34.3%) patients and a further 23 (21.9%) patients
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had membranous involvement in addition to proliferative changes. There were 26
patients (24.8%) who had Class IV alone or IV + V and 25 (23.8%) patients had
Class III alone or III + V. There was impaired renal function with eGFR <30 ml/min
(CKD stage 4 and 5) in 15 (14.3%) patients.
Comparison of the manifestations of lupus nephritis in Indians and African
Blacks
The majority of the patients were Indians and African Blacks and the inter-ethnic
comparison between these two groups is shown in Table 1.

There was no

difference in the mean age of onset, gender, interval between the diagnosis of SLE
and diagnosis of LN between the Indians and African Blacks. The only difference
in the prevalence of the different histological classes was an increase in Class 2
among Indians compared to Africans (13.5% vs 2.1%) but this difference was not
significant (p=0.062). In comparison to Indians, the African Blacks had more severe
renal impairment (stage 5 CKD in 14.9% vs 1.9%; p=0.025) and significantly lower
mean serum albumin (27.04 ± 8.15 g/l vs 31.02 ± 8.69 g/l; p = 0.024). There was
no difference in the prevalence of nephrotic range proteinuria, number of patients
with a raised serum creatinine ≥132 µmol/l, anti-dsDNA antibodies and
hypocomplementaemia.
Baseline characteristics of patients treated for lupus nephritis
The 18 patients who had Class I, Class II and Class VI LN did not receive
immunosuppressive therapy for their LN. The remaining 87 patients received
induction and maintenance treatment for LN. The baseline characteristics of these
patients are shown in Table 2. They comprised 43 Indians, 42 African Blacks, one
Mixed ethnicity and one White. The inter-ethnic comparison of the treatment
cohort, showed that African Blacks had a higher prevalence of patients with eGFR
<30 ml/min (stage 4 and 5 in 19.0 % vs 4.7%; p=0.049) and patients who were lost
to follow up (16.7% vs 2.3%; p=0.030) while a low complement (C4) was more
common in Indians (39.5% vs 19.0%; p=0.038). African Blacks had a lower mean
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serum albumin (26.88 ± 7.78 vs 30.24 ± 9.11 g/l) but this difference was not
statistically significant p=0.077). There was no difference in the gender, age of
onset of SLE, interval between the diagnosis of SLE to the development of LN,
prevalence of anti-dsDNA and histological classification of the LN.
Comparison of patients with membranous and proliferative lupus nephritis
We compared the findings in the 36 patients who had membranous nephritis
(Class V) alone with 51 patients who had proliferative nephritis with or without
membranous involvement (Class III alone or Class III +V and Class IV alone or
Class IV and V) in Table 3. A larger number of patients with membranous LN had
nephrotic range proteinuria (52.8% vs 31.4%; p=0.045) and lower mean serum
albumin (25.50 ± 7.27 vs 30.62 ± 8.82 g/l; p=0.006). There was no significant
difference in the age at diagnosis of LN, prevalence of hypertension, prevalence of
hypocomplementaemia, stage of CKD and response to treatment.
An assessment of the response to the different therapies used during the induction
and maintenance phase in both groups is shown in Table 3. Majority of the patients
in both groups were treated with MMF; cyclophosphamide was used mainly in
patients with proliferative nephritis while prednisone alone was used mainly in
patients with membranous involvement. We did not detect a difference in the
response to treatment with MMF in patients with proliferative and membranous
involvement. The numbers of patients in the other treatment groups was small.
Response to treatment for lupus nephritis
The response to treatment was analyzed at the end of 6 months of induction
therapy and after a further 12 months of maintenance therapy in 87 patients who
were treated for LN (Tables 2 and 4). The induction therapy used was MMF in 51
(58.6%), CYC in 18 (20.7%), prednisone in 17 (19.5%) and one patient (1.1%)
received azathioprine (Table 2). Table 4 shows that overall there was a response
(complete in 26 and partial in 45) in 71 (81.6%) of the 87 patients to induction
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therapy (72.2% for CYC, 80.4% for MMF and 94.1% for prednisone alone). One
patient was lost to follow up before the completion of the induction phase.
The maintenance therapy group consisted of 57 (65.5%) patients in the MMF
treatment group (one of whom was lost to follow up before completion of the
induction therapy), 18 (20.7%) received prednisone alone, 10 (11.5%) were on
CYC and two (2.3%) were on azathioprine. Only 75 (86.2%) of the 87 patients
were available for analysis after 12 months’ maintenance therapy. Eight were lost
to follow up (one of whom did not complete the induction phase) and four died
before the completion of the maintenance phase. These patients were classified as
non-responders. There was a response (complete in 35 and partial in 29) in 64
(73.6%) of the 87 patients (90% for CYC, 68.4% for MMF and 73.7% for
prednisone alone) after 12 months’ maintenance therapy.
The four patients who died included three with Class V LN and one with Class IV +
V LN; two of them had CKD stage 1 and two had CKD stage 3. The causes of
death were active disease and infection in one patient and severe infection in three
patients.
The inter-ethnic comparison in Table 2 showed that there was no significant
difference in the overall response rate between African Blacks and Indians (69.0%
vs 79.1%; p=0.292).

Among the patients who received MMF, there was no

significant difference in the response rate during induction and maintenance
therapy. We noted a response in 16 (60.5%) of 26 African Blacks and 18 (75%) of
the 24 Indians during induction therapy (p=0.308) and in 17 (60.7%) of 28 African
Blacks and 21 (77.8%) of 27 Indians during maintenance therapy (p=0.171). Six of
the African Blacks on MMF, were lost to follow up during the maintenance phase
and were classified as non-responders.
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Comparison of responders and non-responders
A comparison of the 64 responders and the 23 non-responders (including the four
deaths and eight patients lost to follow-up) is shown in Table 5. There was no
difference in the age at diagnosis of SLE or LN, gender distribution, interval from
diagnosis of SLE to LN, the mean number of classification criteria, prevalence of
hypertension at baseline and the mean serum albumin. Among the nonresponders, there was a significant increase in the number of patients with a raised
baseline creatinine ≥132 µmol/l (47.8% vs 20.3%; p=0.011), positive anti-dsDNA
antibodies (87.0% vs 50.0%; p=0.002) and a low C3 (87.0% vs 50%; p=0.047).
The prevalence of responders among the various histological classes was 84.0%
(21 of 25 patients) for Class III and III + V, 73.1% (19 of 26 patients) for Class IV
and IV + V and 66.7% (24 of 36 patients) for Class V. Although patients with Class
III and III + V had a better response, there was no significant difference between
the groups.
Discussion
We report on the spectrum of histological findings and renal function in a multiethnic cohort of predominantly African Blacks and Indians with SLE seen during
routine care at a single centre in Durban, South Africa. We also analyzed the
response to six months of induction therapy and 12 months’ maintenance therapy
in patients who received treatment for proliferative and membranous nephropathy.
There is very little information on the spectrum, treatment and outcome of LN in
sub-Saharan Africa.8

In Hispanics, African American and Asians, renal

involvement is more common, and they are reported to accrue more damage over
time and at a faster rate than Caucasians.27-30 An ethnic gradient was noted in the
UK with a prevalence of LN /100,000 populations ranging from 110 in Chinese,
99.2 in Afro-Caribbean’s, 21.4 in Indo-Asians and 5.6% in whites.31
The severity of SLE and LN is increased in patients of African ancestry and in
Indians.7, 32 We studied 105 patients with LN and they included 52 (49.5%) Indians
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and 47 (44.8%) African Blacks (Table 1). The mean age of our patients at the
diagnosis of LN was 31.1 ± 12.4 years, which is similar to the 31.3 ± 11.9 years in
the international cohort by Hanly et al, and 33.9 ± 12.5 and 31.9 ± 10.3 years in
other South African studies, but higher than the 23.6 ± 10.5 years in India. 1, 7, 33, 34
Females accounted for 92.4% of our LN patients compared to 92.0% of the
patients in India, 89.4% in China, and 84.2% to 86% in Spain, USA and an
international cohort.1, 7, 9, 35-37 In our study LN was present at the time of diagnosis
of SLE in 43 (41.0%) patients. A similar high prevalence of 39.3% of 163 LN
patients was reported by Singh et al in a predominantly African-American and
Hispanic population in the USA.9 In the RELESSER study in Spain, 245 patients
(22.4%) had LN at onset of SLE and 56.3% developed LN within 12 months. 36 In
the Euro-Lupus cohort of 1000 patients, the presence of nephropathy at the
beginning of the study was associated with a significant reduction in survival (88%
vs 94%; p=0.045).2
We found that impaired renal function was more common in our patients as 18
(17.1%) patients had CKD stage 3 and 15 (14.3%) patients had stage 4 / 5
compared to a prevalence of stage 3 in 4.5% and stage 4 / 5 in 2.0% in the
international cohort of 652 patients by Hanly et al.1
The inter-ethnic comparison in our study (Table 1) showed that African Blacks had
a lower mean serum albumin (p=0.024) and more patients had stage 5 CKD
function (p=0.025) - the latter may be related to African Blacks having more severe
disease, a delay in presentation or referral due to access or socioeconomic
circumstances. Although Class II LN was more common in Indians compared to
Africans (13.5% vs 2.1%; p=0.062), there was no significant difference in the
prevalence of the other histological classes between the two groups.
We compared the pattern of histological changes in our patients with other studies
from Africa, two large pathology studies in the USA and UK, studies from different
countries around the world and multicenter studies comprising an international
cohort of patients (Table 6). The majority of the studies classified patients with
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mixed membranous or proliferative changes as Class III or Class IV, depending on
the extent of the proliferative changes.
The prevalence of Class I ranged from 0–5% and Class II was around 10–15% in
most clinical studies. A higher prevalence of Class I of 10.3% was noted in a
pathology study in the UK, while Class II occurred in 33% of patients in a Japanese
study.38, 39 The prevalence of Class III (with or without Class V) was about 10-25%
in most studies, with a higher prevalence around 35% being noted in an Egyptian,
American and a South African study.9, 33, 40 The most common histological class in
most studies was diffuse proliferative involvement (Class IV) with prevalence
around 40–70%. The most common histological class in our patients was Class V
(34.9%) with a further 23 (21.7%) having membranous involvement in addition to
their Class III or Class IV proliferative changes. Bhinder et al reported a prevalence
of isolated membranous involvement in 40.2% of their 92 patients (91.3% African
American).41 They found a mean prevalence of membranous LN in 14.1 % in a
review of nine earlier studies. Membranous LN was present in 31.8% of LN in a
large international cohort (50.8% non-Caucasians), in 32% by Rivera et al (86%
non-Caucasians), 29.4% by Seshan et al in the USA, 28.1% in a South African
study (91.5% African Blacks) and 27.4% in Taiwan.1, 33, 37, 42, 43 The prevalence of
membranous LN ranged from 10 to 20% in the majority of the other studies in
North Africa, Asia and Europe (Table 5).
In the past, the treatment of proliferative LN involved the use of CYC based on the
NIH protocol or lower dose CYC Euro-Lupus regimen while membranous LN was
initially treated with corticosteroids alone.12, 44 Studies over the past decade have
shown comparable efficacy (or superiority) and a better safety profile with the use
of MMF as induction therapy compared to CYC.14, 45, 46 However, CYC still has a
role as induction therapy in patients with severe renal involvement with very high
creatinine levels or severe crescentic glomerulonephritis. 21,

47

In maintenance

therapy, MMF was shown to be superior to or as effective as azathioprine, and
both MMF and azathioprine were better than CYC.48,

49

As a result of these
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observations MMF is recommended as initial therapy for proliferative LN, especially
in African-American, Hispanic and Asian populations.5,

19,

50

MMF is also

recommended for the treatment of membranous LN as it has similar efficacy to
CYC.51 A recent review on LN in Africa showed that most of the patients were
treated with corticosteroids and CYC as induction therapy.8 There is limited data on
MMF, with its reported use ranging from 0.4% to 15.6% of LN.8 In our study we
found a response to six months of induction therapy 71 (81.6%) of 87 patients and
12 months maintenance therapy in 64 (73.6%) of 87 patients.
High remission rates during MMF induction therapy have ranged from 52%
(complete in 22.4% and partial 29.6%) by Ginzler et al using strict criteria to 82.6%
(complete 34.3% and partial 48.4%) by Liu et al in a Chinese study. 46,

52

In the

RELESSER study, 68.3% of the patients achieved complete remission with a
normal serum creatinine and urinalysis.36 We found that 80.4% of our patients on
MMF responded to induction therapy, and 68.4% showed a response after 12
months maintenance therapy. Further sub-group analysis showed that 30 (83.3%)
of the 36 patients with proliferative nephritis and 11 (78.6%) of patients with Class
V LN responded to MMF induction therapy. During maintenance therapy, a
response to MMF was seen in 29 (74.4%) of 39 patients with proliferative nephritis
and 10 (55.6%) of 18 patients with membranous nephritis. An inter-ethnic analysis
did not show any difference in the response to MMF between Indians and African
Blacks. Rivera et al showed a response to MMF in 70% and 73% of their patients
with proliferative and membranous nephritis respectively.37 Chan et al showed that
remission rates around 80% were achieved in patients who received either 12
months MMF or six months CYC followed by azathioprine. 53 In a long term follow
up of 65 Chinese patients treated with MMF induction therapy followed by MMF,
azathioprine or calcineurin inhibitors as maintenance therapy, the remission rates
were 66.2% at 12 months, 80.0% at 24 months and 86.2% at 36 months. 54 Nearly
half of our patients with isolated membranous nephritis were treated with
prednisone alone and they showed a good response to therapy.
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An analysis of our responders and non-responders showed that among the nonresponders, there was an increased number of patients with a raised baseline
creatinine ≥ 132 µmol/l, positive anti-dsDNA antibodies and low C3. The degree of
renal impairment at baseline has been reported as an adverse prognostic factor. 10
We did not find any difference in the response to treatment among the various
histological classes. Although a worse outcome is reported in patients with Class
IV LN, several studies failed to detect a difference according to the class of
nephritis.7, 10, 34, 55
As this is a retrospective study, there are many limitations associated with the
study. It is likely that there was a bias towards relatively milder disease as a renal
biopsy may not have been undertaken in patients with severe multisystem disease
or patients who already had end stage renal disease and required renal
replacement therapy. In addition, patients in whom the results of the baseline
laboratory test or renal biopsy were not available, were excluded from the present
study. The choice of treatment for the various histological classes was not
standardized and depended on the discretion of the attending specialist.
In conclusion, we report the clinical presentation, pattern of histological
involvement, baseline renal function, response to induction therapy and short-term
response to maintenance therapy for LN in a multi-ethnic cohort in a single centre
in South Africa. We report a high prevalence of isolated membranous involvement
in 34.9% compared to a prevalence of 10-20% in most Asian and Caucasian
populations. Renal involvement occurred at presentation in 41.5% and impaired
baseline renal function was more common. Despite the limitations of a
retrospective study, we report a relatively large study of our experience with MMF
in sub-Saharan Africa. We found that MMF is effective as induction and
maintenance therapy in African Blacks and Indians in South Africa. Further studies
are required to confirm these observations and determine the long-term response
and outcome of treatment.
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TABLE 1: Baseline characteristics of patients with lupus nephritis a

Age at onset of SLE - mean ± SD (years)
Interval from SLE diagnosis to LN - mean
± SD (months)
Duration from SLE diagnosis to LN –
median (IQR), months
Age at diagnosis of LN - mean ± SD
(years)
Simultaneous diagnosis of SLE and LN
Females
Positive anti-ds DNA
Low C3 (<0.90 g/l)
Low C4 (<0.10 g/l)
Serum albumin - mean ± SD g/L
Baseline creatinine ≥132 µmol/l
Proteinuria >3.5g/24 hours
Histology class n (%)
Class I
Class II
Class III and Class III & V
Class III alone
Class III and V
Class IV and Class IV & V
Class IV alone
Class IV and V
Class V
Class VI
Chronic kidney disease stage (eGFR) n (%)
Stage 1 (≥ 90 ml/min))
Stage 2 (≥60 to <90 ml/min)
Stage 3 (≥30 to <60 ml/min)
Stage 4 (≥15 to <30 ml/min)
Stage 5 (<15 ml/min)

TOTAL
(n=105)
n (%)

Indians
(n=52)
n (%)

28.90 + 11.59
22.86 + 44.84

29.85 + 11.81
25.00 + 42.52

28.11 + 11.40
20.15 + 47.13

0.462
0.594

1.0 (0.0 25.0)
31.11 ± 12.44

2. 5 (0.0 31.7)
31.76 ± 11.91

0.0 (0.0 - 7.0)

0.127

30.66 ± 12.68

0.654

43 (41.0)
97 (92.4)
59 (56.2)
58 (55.2)
29 (27.6)
29.24 + 8.84
31 (29.5)
37 (35.2)

18 (34.6)
47 (90.4)
28 (53.8)
24 (46.2)
18 (34.6)
31.02 + 8.69
12 (23.1)
18(34.6)

24 (51.1)
45 (95.7)
28 (59.6)
30 (63.8)
9 (19.1)
27.04 + 8.15
17 (36.2)
17 (36.2)

0.098
0.440
0.566
0.078
0.084
0.024
0.153
0.872

2 (1.9)
12 (11.4)
25 (23.8)
14 (13.3)
11 (10.5)
26 (24.7)
14 (13.3)
12 (11.4)
36 (34.3)
4 (3.8)

1 (1.9)
7 (13.5)
14 (26.9)

1 (2.1)
1 (2.1)
10 (21.3)
6 (12.8)
4 (8.5)
12 (25.5)

1.000
0.062
0.513

52 (49.5)
20 (19.0)
18 (17.1)
7 (6.7)
8 (7.6)

7 (13.5)
7 (13.5)
14(26.9)

7 (13.5)
7 (13.5)
15 (28.8)

African Blacks
(n=47)
n (%)

p-value

0.875

7 (14.9)
5 (10.6)

1 (1.9)

20 (42.6)
3 (6.4)

0.154
0.260

28 (53.8)
12 (23.1)
8 (15.3)
3 (5.8)
1 (1.9)

21 (44.7)
6 (12.8)
10 (21.3)
3 (6.4)
7 (14.9)

0.362
0.184
0.448
0.898
0.025
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TABLE 2: Inter-ethnic comparison of the baseline characteristics, treatment and outcome of
patients treated for lupus nephritis (n=87)a
TOTAL (n=87)
n (%)

Indians
(n=43)
n (%)

African Blacks
(n=42)
n (%)

p-value

Age at onset of SLE - mean ± SD (years)
28.55 + 11.90 29.12 + 12.42 28.44 + 11.56
0.797
Interval from SLE diagnosis to LN - mean 18.76 + 37.22 20.54 + 34.53 17.73 + 40.90
0.735
± SD (months)
Age at diagnosis of LN - mean ± SD
30.51 ± 12.33 30.67 ± 12.41 30.91 ± 12.41
0.932
(years)
Simultaneous diagnosis of SLE and LN
36 (41.4)
14 (32.6)
21 (50.0)
0.102
Females
80 (92.0)
39 (90.7)
40 (95.2)
0.676
Positive anti-dsDNA
52 (59.8)
25 (58.1)
25 (59.5)
0.897
Low C3 (<0.90 g/l)
49 (56.3)
21 (48.8)
26 (61.9)
0.226
Low C4 (<0.10 g/l)
26 (29.9)
17 (39.5)
8 (19.0)
0.038
Serum albumin - mean ± SD g/L
28.55 + 8.56
30.24 + 9.11
26.88 + 7.78
0.077
Baseline creatinine ≥132 µmol/l
24 (27.6)
9 (20.9)
14 (33.3)
0.198
Proteinuria >3.5g/24 hours
35 (40.2)
17 (39.5)
17 (40.5)
0.929
Histology class n (%)
Class III and Class III & V
25 (28.7)
14 (32.6)
10 (23.8)
0.370
Class III
14 (16.1)
7 (16.3)
6 (14.3)
Class III + V
11 (12.6)
7 (16.3)
4 (9.5)
Class IV and Class IV & V
26 (29.9)
14 (32.6)
12 (28.6)
0.690
Class IV
14 (16.1)
7 (16.3)
7 (16.7)
Class IV + V
12 (13.8)
7 (16.3)
5 (11.9)
Class V
36 (41.4)
15 (34.9)
20 (47.6)
0.233
Chronic kidney disease (eGFR) n (%)
Stage 1 (≥ 90 ml/min)
44 (50.6)
24 (55.8)
19 (45.2)
0.388
Stage 2 (≥60 to <90 ml/min)
17 (19.5)
10 (23.3)
6 (14.3)
0.268
Stage 3 (≥30 to <60 ml/min)
16 (18.4)
7 (16.3)
9 (21.4)
0.579
Stage 4 (≥15 to <30 ml/min)
4 (4.6)
1 (2.3)
3 (7.1)
0.306
Stage 5 (<15 ml/ min)
6 (6.9)
1 (2.3)
5 (11.9)
0.090
Treatment
Induction: Cyclophosphamide
18 (20.7)
10 (23.3)
7 (16.7)
0.448
Mycophenolate mofetil
51 (58.6)
24 (55.8)
26 (61.9)
0.568
Prednisone
17 (19.5)
9 (20.9)
8 (19.0)
0.828
Azathioprine
1 (1.1)
0
1 (2.4)
0.494
Maintenance: Cyclophosphamide
10 (11.5)
6 (14.0)
4 (9.5)
0.738
Mycophenolate mofetil
57 (65.5)
27 (62.8)
28 (66.7)
0.709
Prednisone
18 (20.7)
10 (23.3)
8 (19.0)
0.635
Azathioprine
2 (2.3)
0
2 (4.8)
0.241
Outcome
Responders
64 (73.6)
34 (79.1)
29 (69.0)
0.292
Non-responders to treatment
11 (12.6)
6 (14.0)
4 (9.5)
0.738
Lost to follow up
8 (9.2)
1 (2.3)
7 (16.7)
0.030
Death
4 (4.6)
2 (4.7)
2 (4.8)
1.000
a
The total group includes one Mixed ethnicity male with Class V LN and one white female with Class III LN
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TABLE 3: Comparison of patients with membranous LN alone with patients with proliferative
changes with or without membranous involvement

Age at onset of SLE- mean ± SD (years)
Females
Age at diagnosis of LN – mean ± SD

Class III & IV (n=51)
n (%)
28.24 + 11.94
48 (94.1)
29.71 + 11.72

Class V (n=36)
n (%)
29.00 + 12.01
32 (88.9)
31.64 + 13.24

p-value

22 (43.1)
16.77 + 30.02

14 (38.9)
21.66 + 46.09

0.692
0.552

12 (23.4)
14 (27.5)
90 (65-165)
16 (31.4)

15 (41.7%)
10 (27.8)
71.5 (55.3-153.8)
19 (52.8)

0.072
0.973
0.184
0.045

30.62 + 8.82
28 (54.9)
17 (33.3)
37 (72.5)

25.50 + 7.27
21 (58.3)
9 (25.0)
15 (41.7)

0.006
0.751
0.403
0.004

25 (49)
13 (25.5)
7 (13.8)
2 (3.9)
4 (7.8)

19 (52.8)
4 (11.1)
9 (25.0)
2 (5.6)
2 (5.6)

0.730
0.096
0.181
1.000
0.678

40 (78.4)
6 (11.8)
4 (7.8)
1 (2.0)

24 (66.7)
5 (13.9)
4 (11.1)
3 (8.3)

0.220
0.756
0.713
0.302

10/13 (76.9)
30/36 (83.3)
1/1
1/1
8/9 (88.9)
29/39 (74.4)
1/1
2/2

3/5 (60)
11/15 (73.3)
15/16 (93.8)
0
1/1
10/18 (55.6)
13/17 (76.5)
0

0.583
0.454
1.000
0.200
0.527
1.000
-

0.772
0.441
0.475

(years)
Simultaneous diagnosis of SLE and LN
Interval from SLE diagnosis to LN - mean ±
SD (months)
Hypertension
Baseline creatinine >132 µmol/l
Median (IQR) creatinine (µmol/l)
Nephrotic range proteinuria
(>3.5 g/24 hours)
Serum albumin - mean ± SD g/L
Number with low C3 (<0.90 g/l)
Number with low C4 (<0.10 g/l)
Number with positive anti-dsDNA
Chronic kidney disease (eGFR)
Stage 1 (≥ 90ml/min))
Stage 2 (≥60 to <90ml/min)
Stage 3 (≥30 to <60 ml/min)
Stage 4 (≥15 to <30 ml/min)
Stage 5 (<15 ml/ min
Response to treatment
Responders
Non-responders to treatment
Lost to follow up
Deaths
Responders to specific treatment
Induction:
Cyclophosphamide
MMF
Prednisone
Azathioprine
Maintenance: Cyclophosphamide
MMF
Prednisone
Azathioprine
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Table 4: Response after 6 months of induction therapy and 12 months’ maintenance therapy
a

Induction therapy (n=87)
Maintenance therapy (n=87)
CR PR Responders/total Responders CR PR Responders/total
Responders
(%)
(%)
b
Cyclophosphamide
6
7
13/18
72.2
4
5
9/10
90
a
c
MMF
16 25
41/51
80.4
22 17
39/57
68.4
d
Prednisone
4 12
16/17
94.1
8
6
14/18
77.8
Azathioprine
0
1
1/1
100
1
1
2
100
a
TOTAL
26 45
71/87
81.6
35 29
64/ 87
73.6
CR – complete remission; PR – partial remission; MMF - mycophenolate mofetil;
a
includes one patient who was lost to follow up during the induction phase
b
includes one patient who died before the end of the maintenance phase
c
includes seven patients who were lost to follow-up (one during induction phase and six during
maintenance phase) and two patients who died during the maintenance phase
d
includes one patient who was lost to follow up and one patient who died during the maintenance phase

Table 5: Comparison of responders and non-responders
Responders
(n=64)
29.10 ± 12.01

Non-responders
(n=23)a
27.04 ± 11.74

p value

Age at onset of SLE – mean ± SD
0.482
(years)
Age at diagnosis of LN – mean ± SD
31.09 ± 12.39
28.87 ± 12.29
0.461
(years)
Interval from SLE diagnosis and LN
18.78 ± 34.47
18.70 ± 44.77
0.994
– mean ± SD (months)
Females n (%)
60 (93.8%)
20 (87%)
0.304
Number of SLE criteria – mean ± SD
6.06 ± 1.91
6.65 ± 1.80
0.201
Hypertension at baseline
19 (29.7)
8 (34.8)
0.651
eGFR ≤29ml/min
5 (7.8%)
5(21.7%)
0.121
Baseline creatinine ≥ 132 µmol/l
13 (20.3%)
11 (47.8%)
0.011
Median (IQR) serum creatinine
77.0 (62.5 – 115)
119.0 (48.0 – 278.0)
0.176
µmol/l
Serum albumin - mean ± SD g/L
29.23 ± 9.25
26.64 ±5.99
0.141
Positive anti-dsDNA antibodies
32 (50.0%)
20 (87.0%)
0.002
Number with low C3 (<0.90 g/L)
32 (50%)
17 (73.9%)
0.047
Number with low C4 (<0.10 g/L)
20 (31.3%)
6 (26.1%)
0.643
a
The non-responders include eight patients who were lost to follow up (one during the induction
phase and seven during the maintenance phase) and 4 patients who died during the maintenance
phase.
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Table 6 Comparison of the histological classification of patients with lupus nephritis
First author

III+V

IV

IV+
V

V

10.5

13.3
55.2
17.1
62.5
29.6
33.3

11.4

34.3
22.9
28.1
8.3
9.7
11.1

3.8
1.0
2.4
3.1

21.9
13.6
11.8
13.4
15.6
27.4

1.0
0.2
0.7

17
18.9

0
0.6

Galindo-Izquiedo Spain 2016
1092
2.5
13.6
18.6
1.0
48.7
1.9
10.3
36
M
60
Cervera R
Europe 1993
WHO 270
5
13
23
40
14
Middle East
61
Al Durahim H
Saudi Arabia 2011
ISN/RPS
99
17.9
2.6
65.4
14.1
Shariati-Sarabi
Iran 2013
ISN/RPS
72
0
0
21.1
52.1
19.7
62
Z
USA
63
Contreras G
USA, 2006
WHO 213
9.4
12.7
51.6
26.3
41
Bhinder S
USA 2010
WHO
92
0
9.8
8.7
36.9
40.2
9
Singh S
USA, 2011
ISN/RPS 163
11
36
39
13.5
37
Riviera TL
USA 2009
ISN/RPS 123
5
22
40
32
42
Seshan SV
USA 2009
ISN/RPS 541
0.9
10.0
7.2
12.6
29.8
6.8
29.4
International
1
Hanly JG
Global 2016
ISN/RPS 377
2.4
9.5
21.2
5.6
34.2
9.0
31.8
46
Ginzler EM
USA 2005 MC
WHO 140
15.7
54.3
19.3
14
c
d
Appel GB
Global 2009
ISN/RPS 370
15.7
68.1
16.2
48
c
d
Dooley MA
Global 2011
ISN/RPS 227
12.8
71.8
15.4
64
Rovin BH
USA Mexico 2012
ISN/RPS 144
24
25
71
24
WHO-World Health Organization; ISN - International Society of Nephrology; RPS -Renal Pathology Society

0.9

Africa
Present study
34
Ayodele OE
33
Wadee S
56
Haddiyai
57
Khanfir MS
40
Mahmoud GA
Asia
58
Wang YF
35
Zheng ZH
7
Dhir V
39
Kono N
59
Yokoyama H
43
Wen YK
Europe
55
Bono L
38
Furness PN

a

Country / year

WHO or
ISN/RPS

Num
ber

South Africa 2016
South Africa 2010
South Africa 2007
Morocco 2013
Tunisia 2013
Egypt 2015

WHO
WHO
WHO
ISN/RPS
WHO
WHO

105
105
82
96
264
135

China 2012
China 2012
India 2012
Japan 2014
Japan 2011
Taiwan 2011

ISN/RPS
ISN/RPS
WHO
ISN/RPS
ISN/RPS
ISN/RPS

315
491
136
186
480
131

UK 1999
2006 UK

WHO
ISN/RPS
+WHO
WHO

110
507

I

II

1.9
1.2
3.1
4.1

1.8
2.7
3.1

0
10.3

III

11.4
13.3
14.6
2.1
14.2
15.6

13.3
7.6
36.6
10.4
25.8
33.3

6.0
9.4
16.2
33.3
16.0
9.2

17.5
16.7
26.5
8.6
c
12.9
6.1

21
12.6

25
12.2

2.1
3.7

c

8.3

d

7.9
2.7
8.4

53.7
33.4
44.9
32.2
d
51.3
43.5
37
46.0

16.9
7.0
0.8

VI

Mixed

a

19.5%
17.6%

b

2.9

1.0

e

4.6

f

1.3%

7.1

4.3
1
2
3.3
0.8

Apart from the 23 (28.1%) patients with Class V alone, a further 16 (19.5%) with Class II, III or IV also had
b
membranous involvement; 1.1% had Class II + V, 7.1% had Class III or IV + V, 6.7% had interstitial nephritis, and
c
d
2.7% had renal vascular microthrombi; includes patients with Class III alone or Class III + V ; includes patients with
e
f
g
Class IV alone or Class IV + V; 4.6% had non-lupus nephropathy; includes 2 patients 1.3%) reported as other; 15
(10.7%)
patients
had
mixed
membranoproliferative
involvement

10.7%

g
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Clinical
The Project
1. Aim:
The aim of the study is to review the records of all the patients with lupus
nephritis seen at the Departments of Nephrology and Rheumatology at Inkosi
Albert Luthuli Central Hospital to determine the severity and outcome:
Objectives:
Primary 

The severity of lupus nephritis at the time of presentation based on the
assessment of renal function and where possible, renal biopsy findings.

Secondary -
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The correlation between the demographic data, clinical features and
laboratory manifestations of systemic lupus erythematosus and comorbid diseases, and severity of lupus nephritis.



The course and outcome of lupus nephritis in response to the various
modalities of therapy

2. Hypothesis:


The primary objective is a descriptive retrospective analysis of the records of
patients with lupus nephritis to determine the severity of lupus nephritis at
presentation and the outcome in response to the various treatment modalities.
No specific hypothesis will be tested for this objective.



The secondary objective is to assess the response of patients with lupus
nephritis treated with corticosteroids and either mycophenolate mofetil as
initial and maintenance therapy versus those who were treated with
conventional

induction

therapy

with

cyclophosphamide

followed

by

azathioprine maintenance therapy. Therefore, the secondary hypothesis is
that the different treatment protocols affects disease outcome with regards to
its morbidity.

Background and Literature
Systemic lupus erythematosus (SLE) is an autoimmune connective tissue disease
which is characterised by multisystem involvement. The diagnosis of SLE is based
on the American College of Rheumatology (ACR) criteria for the classification of SLE
(Appendix 1)

The common presenting features are cutaneous and musculoskeletal and

the most serious manifestations are involvement of the kidneys, heart and central
nervous system.
There has been a marked improvement in the survival of patients with SLE with a 5
year survival of over 90% being reported in industrialized countries
5 year survival of 40% reported in 1956

[1]

compared to a

[2]

. In developing countries, SLE patients

have a high morbidity and mortality and 5-year survival rates have been estimated at
between 57% and 72% in South Africa [3].
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The manifestations of lupus nephritis are related to the presence of hypertension,
nephrotic syndrome and renal failure. Lupus nephritis is one of the more severe
organ manifestations of SLE (occurring in up to 60% of adult SLE patients) and is
associated with a high morbidity and mortality

[4]

. The 5-year survival in patients with

lupus nephritis was close to zero during the 1950s. The use of intensive
immunosuppressive therapy with cyclophosphamide together with the availability of
better antibiotics, intensive care facilities, dialysis and transplantation has resulted in
5 - year survival rates as high as 85% and 10 - year survival rates of 73%

[5]

. In

patients with SLE, lupus nephritis has been shown to be associated with a much
lower 5 - year survival rate when compared to patients without nephritis (60% vs.
84%) [1].
In clinical practice a decision to perform a renal biopsy is taken by the attending
physician based on the presence of urinary abnormalities such as the presence of
protein, blood or casts in the urine, a rise in the urea and creatinine and reduced
creatinine clearance or glomerular filtration rate.
The renal histology has been classified using the 1995 modification of the World
Health Organization Classification of lupus nephritis. In newer studies the
histopathological findings on renal biopsy are classified according to the International
Society of Nephrology / Renal Pathology Society 2003 classification of lupus
nephritis based on the morphological changes in the glomerulus and tubulointerstitium. Patients are classified as class 1 to class 6 depending on the
histopathological changes

(Appendix 2)

. In addition, the activity and chronicity scores

can be assessed to determine the possibility of response to therapy and therefore
provide a guide to the use of immunosuppressive therapy (Appendix 3).
A 2004 study by Weening et al (2004)

[6]

showed that the milder Class II and Class

IIIa lupus nephritis affected 35% to 50% of patients, whereas more severe lupus
nephritis, Class IIIb, IV, and V occurred in 45% to 60% of patients. Some patients
with Class III disease (focal segmental proliferative GN) may deteriorate and
progress to Class IV (diffuse proliferative GN). Patients with Class IV disease usually
present with impaired renal function. Patients with Class V disease may present with
nephrotic syndrome.

46

A Chinese study of 86 patients with lupus nephritis reported clinical remission with
normal renal function in 47 patients (55%), stable renal function in 11 patients (13%)
and end stage renal disease developed in 28 patients (32%)

[7]

.

A previous retrospective study of 51 patients with lupus nephritis at Tygerberg
hospital in Cape Town in 1991 noted that the majority of the patients had severe
renal disease at the time of biopsy and that 19/51(37%) of the patients died

[8]

. The

poor prognostic factors were the serum creatinine and creatinine clearance at the
time of biopsy or follow up, the presence of hypertension and severity of histological
changes.
Current therapeutic recommendations for the treatment of lupus nephritis include a 6
month induction phase with corticosteroids and either cyclophosphamide or
mycophenolate mofetil to suppress the host-mediated immune response and prevent
disease progression and fibrosis. The induction phase is generally followed by a
long-term maintenance phase with azathioprine or mycophenolate mofetil to prevent
relapses or recurrence.
Traditionally, intravenous cyclophosphamide has been used as the cytotoxic drug of
choice to halt disease progression in proliferative lupus nephritis, based on the
recommendations of the US National Institute of Health (NIH) trial of 1986

[9]

. The

renal benefits of cyclophosphamide are often countered by severe systemic side
effects such as gonadal toxicity, haemorrhagic cystitis, bone marrow suppression,
and an increased risk of malignancy. Azathioprine has been used as the
maintenance drug after completion of the 6-month induction phase with
cyclophosphamide. The EURO-LUPUS Nephritis Trial showed that the use of a
lower dose of cyclophosphamide given at a more frequent interval provided
adequate immunosuppression and was associated with a lower prevalence of side
effects [10].
Mycophenolic acid, the active metabolite of mycophenolate mofetil (MMF, Cellcept®),
selectively suppresses the proliferation of T and B cells, the formation of antibodies
and the glycosylation of adhesion molecules by inhibiting de novo purine nucleotide
synthesis and depleting granulocytes of guanosine triphosphate

[11]

. MMF is

registered for use as an immunosuppressant in transplant recipients, and was
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initially only used as an alternative agent in patients who are resistant to or
experience adverse effects with cyclophosphamide.
The Aspreva Pharmaceuticals study found relatively equivalent efficacy rates
between cyclophosphamide and MMF during a 24 week induction phase

[12]

.

Similarly, Chan et al found comparable results during a 12 month study of 42
patients with Class IV lupus nephritis but noted there was greater tolerability with
MMF [13].
A 2005 prospective controlled study by Ginzler et al[14] has shown that the use of
MMF in combination with glucocorticosteroids as induction therapy, is more effective
than the traditional regimens (52% vs. 30% respectively), and is associated with
fewer side effects. However, this study population comprised of 56% AfricanAmerican, and the dose of MMF used was 3g per day.
In 2008, a retrospective study of all SLE patients comprising a multiethnic
population seen at New York University Medical Centre, found that the response to
MMF was superior to cyclophosphamide (71% vs. 40% respectively) during the
induction phase. Response to MMF was greatest amongst Asians, with Hispanics
accounting for majority of non-responders, a finding consistent with previous studies
[15]

. In this study, there was no statistically significant difference between MMF and

cyclophosphamide during the maintenance phase.
A 2004 study by Contreras et al found a significantly higher rate of treatment failure
(death

or

chronic

cyclophosphamide

[16]

renal

failure)

with

mycophenolate

mofetil

than

with

. Chan et al. found an increased rate of disease flares with low

dose mycophenolate mofetil as compared with azathioprine in a long-term follow-up
study (median, 63 months) [17] .
Summary of proposed research:
STUDY DESIGN.
The records of the patients seen in the Departments of Nephrology and
Rheumatology from January 2003 to December 2012 will be reviewed to identify
patients with a diagnosis of lupus nephritis. Patients who received treatment for a
period of at least 6 months will be selected for inclusion in the study.
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The hospital records of all the patients will be analysed and the following information
will be recorded.
1. Demographic data to include age at time of biopsy, ethnic group, gender, and
duration of disease.
2. The presence of the ACR classification criteria and other clinical
manifestations of SLE in the past and at the time of diagnosis of lupus
nephritis.
3. The results of laboratory investigations to include full blood count, liver
function tests, erythrocyte sedimentation rate, C-reactive protein, antibody
tests such as the anti-nuclear factor, anti-dsDNA antibodies, extractable
nuclear antigens, anti-phospholipid antibodies, serum complement and other
investigations such as chest x-ray findings, blood cultures etc where clinically
indicated.
4. Assessment of the kidneys based on urine microscopy and chemistry, serum
urea and creatinine, creatinine clearance rate and glomerular filtration rate,
24hr urine protein excretion, ultrasound of the kidneys and renal biopsy
assessment of the class of lupus nephritis.
5. The presence of co-morbid conditions such as hypertension, ischaemic heart
disease, dyslipidaemia and diabetes, complications such as the presence of
infections and any adverse effects of therapy
6. The treatment regimen for the management of lupus nephritis such as
steroids, cyclophosphamide, azathioprine, mycophenolate mofetil, renal
dialysis and or renal transplantation
7. Definition of outcomes:
A)

The definition of outcomes has varied in different studies but similar

variables are used to determine the outcome. In order to compare our findings
with other studies on lupus nephritis we chose the following definitions:
Responders:
Patients were stratified as responders if they had a complete or partial
remission. A complete remission was defined as a reduction in the proteinuria
to <0.5g/24 hours with a normal serum creatinine. A partial remission was
defined as a reduction in proteinuria to <3 g/ 24 hours if it was in the nephrotic
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range or a reduction by more than 50% if it was in the sub-nephrotic range,
accompanied by stabilization of the serum creatinine to ± 25% of the baseline
value or an improvement in the serum creatinine.
Non-responders
Patients who failed to show a response, had deterioration of renal function,
required renal replacement therapy, were lost to follow up or died were
classified as non-responders
B)

For those patients who fail to respond, the eventual outcome will be

recorded as to whether they maintained stable renal function or there was
progression to end-stage renal failure requiring dialysis or transplantation, or
death.
C)

The response to therapy will be assessed after 6 months of induction

therapy and 12 months’ maintenance therapy.
INCLUSION CRITERIA
1) All the patients who have a clinico-pathological diagnosis of lupus nephritis
will be included in the study. Patients with SLE with renal involvement in
whom a renal biopsy could not be performed will be recorded separately. The
latter group will include severely ill patients with multisystem involvement,
patients with whom a renal biopsy was contraindicated due to severe disease
activity or abnormal bleeding parameters, or where a biopsy could not be
performed for technical reasons. These patients will be classified as having
SLE or incomplete SLE depending on whether they fulfill the ACR
classification criteria for SLE.
EXCLUSION CRITERIA
1) Patients with lupus nephritis who did not receive treatment for a period of at
least 6 months or who were lost to follow up before completing at least 6
months’ treatment.
2) Patients whose biopsies suggested multiple pathology.
POPULATION
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The study sample will be identified from a review of the records of patients with SLE
seen in the Departments of Nephrology and Rheumatology in whom a diagnosis of
lupus nephritis was made based on their clinical presentation, laboratory findings
and / or renal histology.
There are some patients who have severe SLE with renal involvement in whom a
renal biopsy was not performed due to them having a bleeding disorder or being
severely ill. These patients will be recorded separately to avoid a bias of excluding
severely ill patients who may have had a poorer outcome.
SAMPLING
The patients who will be included in the study will be selected from a chart review of
the records of patients with SLE seen in the Departments of Nephrology and
Rheumatology during the period January 2003 to December 2012. This will reduce
the chance of patients with lupus nephritis being omitted based only on a review of
the clinical records alone.
STATISTICAL PLANNING
Data from the identified records will be transcribed onto a Data Collection form
(Appendix 4).

Data will be coded and captured appropriately according to statistical

requirements onto an EXCEL spreadsheet. This will be imported into SPSS for
analysis.
SPSS version 15.0 (SPSS Inc., Chicago, Illinois, USA) computer based statistical
software will be used for data analysis
SAMPLE SIZE
The sample size will depend on the number of patients with histologically proven
lupus nephritis or a clinical diagnosis of lupus nephritis seen in the Departments of
Nephrology and Rheumatology seen during the study period. Since the primary
objective of this study is purely descriptive, no sample size calculations were
performed. The secondary objective will be tested statistically using hypothesis
testing, but in the event that the sample is insufficient, statistical power trends and
absolute differentials will be reported and commented on rather that statistical
significance.
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DATA COLLECTION
Data will be obtained from the computerised patient database at IALCH and entered
into a data collection sheet for analysis.
DATA ANALYSIS TECHNIQUES
All categorical variables will be summarised as counts and percentages. Numerical
variables will be summarised as measures of central location (mean / median) and
dispersion (standard deviation / interquartile range). Pearson’s chi square tests and
independent sample t-tests will be used in bivariate analysis to assess factors
associated with non-response. Logistic regression analysis will be used to assess
the risk factors associated with non-response after controlling for confounding
variables such as initial disease severity. The statistical tests have been determined
based on the advice of a statistician.
STUDY LOCATION
IALCH in Durban, Kwa Zulu-Natal, South Africa
STUDY PERIOD
The study period will be from January 2003 to December 2012.
The study is due for completion by December 2016.
LIMITATIONS:
1) In view of this study being a retrospective chart review, there may be some
investigations which may not have been performed at the time of the
diagnosis of lupus nephritis.
2) The decision to perform a renal biopsy is dependent on the decision of the
managing physician. Thus it is possible that some patients may have received
treatment based on assessment of the clinical findings and laboratory tests
without having a renal biopsy.
3) The exclusion of patients with dual or multiple renal pathologies may result in
some patients with lupus nephritis being excluded from the study due to the
difficulty in determining their contribution to the renal pathology.
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4) The choice of immunosuppressive therapy is dependent on the preference of
the managing physician. There may be a bias towards using the conventional
induction regime with intravenous cyclophosphamide rather than MMF in
patients with more severe renal disease.
5) The number of patients seen during the study period is predetermined and
cannot be adjusted.

ETHICAL CONSIDERATIONS:
The identity of the participants will be withheld and only the hospital numbers and
study numbers will be used to identify participants.
There will be no direct patient participation.
Keywords
“Lupus Nephritis”

“Cyclophosphamide” and “mycophenolate mofetil”

Key References
1

Cervera R, Khamashta MA, Font J, et al. Morbidity and mortality in systemic
lupus erythematosus during a 5-yr period. A multicenter prospective study of
1,000 patients. Medicine 2003; 82: 299-308.

2

Doria A, Iaccarino L, Ghiradello A, et al. Long-term prognosis and causes of
death in systemic lupus erythematosus. Am J Med 2006; 119: 700-6

3

Wadee S, Tikly M, Hopley M. Causes and Predictors of death in South
Africans with systemic lupus erythematosus Rheumatology 2007; 46: 148791.

4

Waldman M, Appel GB. Update on the treatment of lupus nephritis. Kidney

Int. 2006; 70: 1403-1412.
5

Dooley MA. Clinicaland laboratory features of lupus nephritis. In:
Wallace

DJ,

Hahn

BH,

eds. Dubois'

Lupus

Erythematosus. 7th

ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2007: 1112-30.

53

6

Weening JJ, D’Agati VD, Schwartz MM, et al. The classification of
glomerulonephritis in systemic lupus erythematosus revisited. J Am Soc
Nephrol 2004; 15: 241- 250.

7

Shen K, Yu Y, Tang Z, Liu Z, Li L. Chin. The prognosis of biopsy proven
lupus nephritis in Chinese patients: long term follow-up of 86 patients. Chin
Med J (Engl). 1997 Jul; 110(7): 502-7.

8

W.D. Bates, A.M. Halland, R.D. Tribe, D.J. Rossouw. Lupus Nephritis Part I
Histopathological classification, activity and chronicity scores. S AFR MED J
1991; 79: 256 – 9.

9

Austin HA III, Kippel JH, Barlow JE, et al. Therapy of lupus nephritis.
controlled trial of prednisone and cytotoxic drugs. N Engl J Med 1986; 314:
614 – 9.

10

Houssiau FA, Vasconcelos C, D’Cruz D, et al. Early response to
immunosuppressive therapy predicts good renal outcome in lupus nephritis:
lessons from long-term follow-up of patients in the Euro-Lupus Nephritis Trial.
Arthritis Rheum 2004; 50: 3934 – 40.

11

Allison AC, Eugui EM. Purine metabolism and immunosuppressive effects of
mycophenolate mofetil (MMF). Clin Transplan 1996; 10: 77 - 84.

12

Gerald B. Appel, Gabriel Contreras, Mary Anne Dooley, et al. (Aspreva Lupus
Management Study Group) Mycophenolate Mofetil versus Cyclophosphamide
for Induction Treatment of Lupus Nephritis. J Am Soc Nephrol 2009; 20:
1103–1112

13

Chan TM, Li FK, Tang CSO, et al. Efficacy of Mycophenolate mofetil in
patients with diffuse proliferative lupus nephritis Chin Med J (Engl)
2002;115:705-9.

14

Ellen M. Ginzler, M.D., M.P.H. Mycophenolate Mofetil or Intravenous
Cyclophosphamide for Lupus Nephritis N Engl J Med 2005; 353: 2219 – 2228.

54

15

Tania L, Rivera H, Micheal Bemont, Seema Malani, et al. Current therapies
for Lupus Nephritis in an ethically Heterogenous Cohort. J Rheumatol 2009;
36: 298 – 304.

16

Contreras G, Pardo V, Leclercq B, et al. Sequential therapies for proliferative
lupus nephritis. N Engl J Med 2004; 350: 971-80.

17

Chan TM, Wong WS, Lau CS, et al. Follow-up of patients with diffuse
proliferative lupus nephritis treated with prednisolone and mycophenolate
mofetil. J Am Soc Nephrol 2001; 12: 195A. Abstract.

55

APPENDIX 1

ACR criteria for diagnosis of systemic lupus erythematosus

Criterion Definition
Malar rash

Fixed erythema, flat or raised, over the malar eminences,
tending to spare the nasolabial folds

Discoid rash

Erythematosus raised patches with adherent keratotic scaling
and follicular plugging; atrophic scarring may occur in older
lesions

Photosensitivity

Skin rash as a result of unusual reaction to sunlight, by patient
history or physician observation

Oral ulcers

Oral or nasopharyngeal ulceration, usually painless, observed
by a physician

Arthritis

Non-erosive arthritis involving 2 or more peripheral joints,
characterized by tenderness, swelling, or effusion

Serositis

Pleuritis - convincing history of pleuritic pain or rub heard by a
physician or evidence of pleural effusion OR
Pericarditis - documented by ECG, rub or evidence of
pericardial effusion

Renal

Persistent proteinuria greater than 0.5 grams per day or
greater than 3+ if quantitation not performed OR
Cellular casts - may be red cell, hemoglobin, granular, tubular,
or mixed

Neurologic

Seizures OR psychosis - in the absence of offending drugs or
known metabolic derangements (uremia, ketoacidosis, or
electrolyte imbalance)

Hematologic

Haemolytic anemia - with reticulocytosis OR
Leukopenia - less than 4,000/mm3 total on two or more
occasions OR
Lymphopenia - less than 1,500/mm3 on two or more occasions
OR
Thrombocytopenia - less than 100,000/mm3 in the absence of
offending drugs

Immunologic

Positive antiphospholipid antibody OR
Anti-dsDNA - antibody to native DNA in abnormal titre OR
Anti-Sm - presence of antibody to Sm nuclear antigen OR
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False positive serologic test for syphilis known to be positive
for at least six months and confirmed by Treponema pallidum
immobilization or fluorescent treponemal antibody absorption
test
Antinuclear factor

An
abnormal
titre
of
antinuclear
antibody
by
immunofluorescence or an equivalent assay at any point in
time and in the absence of drugs known to be associated with
"drug-induced lupus" syndrome
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APPENDIX 2 International Society of Nephrology/Renal Pathology Society
(ISN/RPS) 2003 Classification of Lupus Nephritis
Class I
Minimal mesangial lupus nephritis

Class II
Mesangial proliferative lupus nephritis

Class III
Focal lupus nephritis
Class III (A)
Active lesions: focal proliferative lupus nephritis
Class III (A/C)
Active and chronic lesions: focal proliferative and
sclerosing lupus nephritis

LM findings

Normal

IF/EM findings

Mesangial immune deposits

Clinical manifestations

Mild proteinuria

LM findings

Purely mesangial hypercellularity or mesangial matrix expansion with mesangial
immune deposits

IF/EM findings

Mesangial immune deposits; few immune deposits in subepithelial or subendothelial
deposits possible

Clinical manifestations

These patients have mild renal disease such as asymptomatic haematuria or
proteinuria that usually does not warrant specific therapy.

LM findings

Active or inactive focal, segmental, or global glomerulonephritis involving <50% of all
glomeruli

IF/EM findings

Subendothelial and mesangial immune deposits

Clinical manifestations

Many patients present with active generalized SLE and mild-to-moderate renal
disease with haematuria and moderate proteinuria; significant minority show
worsening renal function and may progress to Class IV lupus nephritis.

LM findings

Active or inactive diffuse, segmental or global glomerulonephritis involving >50% of
all glomeruli; subdivided into diffuse segmental (Class IV-S) when >50% of involved
glomeruli have segmental lesions (involving less than half of glomerular tuft) and
diffuse global (Class IV-G) when >50% of involved glomeruli have global lesions

IF/EM findings

Subendothelial immune deposits

Clinical manifestations

These patients usually present with clinical evidence of renal disease including
hypertension, edema, active urinary sediment, worsening renal function, and
nephrotic range proteinuria is present; these patients often have active extrarenal
SLE.

Class III (C)
Chronic inactive lesions: focal sclerosing lupus nephritis

Class IV
Diffuse lupus nephritis
Class IV-S (A)
Active lesions: Diffuse segmental proliferative lupus
nephritis
Class IV-G (A)
Active lesions: Diffuse global proliferative lupus nephritis
Class IV-S (A/C)
Active and chronic lesions: diffuse global proliferative and
sclerosing lupus nephritis
Class IV-S (C)
Chronic inactive lesions: diffuse segmental sclerosing
lupus nephritis
Class IV-G (C)
Chronic inactive lesions: Diffuse global sclerosing lupus
nephritis
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Class V
Membranous lupus nephritis

Class VI
Advanced sclerosis lupus nephritis

LM findings

Diffuse thickening of glomerular basement membrane without inflammatory infiltrate;
possibly, subepithelial deposits and surrounding basement membrane spikes on
special stains, including silver and trichrome; may occur in combination with Class II
or IV; may show advanced sclerosis

IF/EM findings

Subepithelial and intramembranous immune deposits; subendothelial deposits
present only when associated proliferative component is present

Clinical manifestations

These patients have clinical and laboratory features of nephrotic syndrome, usually
without manifestations of active SLE.

LM findings

Advanced glomerular sclerosis involving >90% of glomeruli, interstitial fibrosis, and
tubular atrophy, all morphological manifestations of irreversible renal injury

Clinical manifestations

These patients usually have significant renal insufficiency or end-stage renal disease
and are unlikely to respond to medical therapy.
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APPENDIX 3 Active and Chronic Glomerular Lesions
Activity Index

• Endocapillaryhypercellularity with or without leukocyte infiltration; luminal
reduction
• Karyorrhexis
• Fibrinoid necrosis
• Rupture of glomerular basement membrane
• Cellular or fibrocellular crescents
• Subendothelial deposits on light microscopy
• Intraluminal immune aggregates

Chronicity Index

• Glomerular sclerosis; segmental, global
• Fibrous adhesion
• Fibrous crescents
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Includes approval from the Postgraduate committee, BREC (original approval, recertification and
amendments), Inkosi Albert Luthuli Central Hospital and KwaZulu-Natal Department of Health.
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Appendix 4: Data collection tools

DATA COLLECTION FORM
(A) DEMOGRAPHIC INFORMATION
KZ NO
STUDY NO
RACE: 1 = AFRICAN ; 2 = COLOURED ; 3 = INDIAN ; 4 = WHITE ; 5 = OTHER
ADDRESS
AGE (YEARS)
SEX : MALE = 1 ; FEMALE = 2
(B) CORMORBITIES
DURATION AND TREATMENT
YES=1 NO=2
HYPERTENSION
DIABETES MELLITUS
DYSLIPIDAEMIA
ANALGESIC NEPHROPATHY
URATE NEPHROPATHY
CHRONIC GLOMERULONEPHRITIS
HIV
HEPATITIS
OBESITY
PREGNANCY
OTHER

( C) DIAGNOSIS OF LUPUS NEPHRITIS
DATE OF DIAGNOSIS (DDMMYEAR)
BASELINE FINDING AT DIAGNOSIS
Proteinuria Yes = 1 ; No = 2
Quantity of protein/24 hours
grams/24 hours
Urine dipstix protein 1 = nil ; 2 = trace ; 3 = + ; 4 = ++ ; 5 = +++ ; 6 = ++++
Blood 1 = Nil ; 2 = trace ; 3 = + ; 4 = ++ ; 5 = +++ ; 6 = ++++
Casts 1 = Nil ; 2 = RBC ; 3 = Granular ; 4 = Hyaline ; 5 = Combination
RAISED UREA YES = 1 ; NO = 2
BLOOD PRESSURE AT DIAGNOSIS
UREA IN MMOL/L
RAISED CREATININE YES = 1 ; NO = 2
CREATININE IN µMOL/L
REDUCED EGFR YES = 1 ; NO = 2
eGFR in ml/min
REDUCED CREATININE CLEARANCE YES = 1 ; NO = 2
CREATININE CLEARENCE IN ML/MIN
REDUCED ISOTOPE GFR YES = 1 ; NO = 2
GFR IN ML/MIN
ULTRASOUND KIDNEYS DONE YES = 1 ; NO = 2
RIGHT KIDNEY SIZE (CM)
LEFT KIDNEY SIZE (CM)
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RENAL BIOPSY YES = 1 ; NO = 2
IF YES, THEN RENAL BIOPSY RESULT
LM
EF
IF
IF NO BIOPSY DONE, EVIDENCE FOR DIAGNOSIS OF LUPUS NEPHRITIS
PATIENT CLASSIFICATION OF LUPUS NEPHRITIS BASED ON RENAL BIOPSY AT DIAGNOSIS YES = 1 ; NO = 2
CLASS I
CLASS II
CLASS III
CLASS IV
CLASS V
CLASS VI (ERD)
CLASS III + V
CLASS IV + V
OTHER:

(D) LABORATORY RESULTS
sCREATININE (umol/L)
sUREA (mmol/L)
eGFR (MDRD)
ISOTOPE GFR
URINE DIPSTIX
URINE MICRO.
24HR uTP
24hr CrCl
KIDNEY SIZES
ANF +VE
Y=1 N=2
ANF TITRE
STAINING PATTERN
Ds DNA
ENA
COMPLEMENT
ESR
CRP
RENAL BIOPSY
HAEMOGLOBIN
WHITE BLOOD CELLS
PLATELETS

AT DIAGNOSIS

6 MONTHS

12 MONTHS

AT Rx CHANGE

AFTER 6 MONTHS

PROT
BLD

PROT
BLD

PROT
BLD

PROT
BLD

PROT
BLD

(R)
(L)

(R)
(L)

(R)
(L)

(R)
(L)

(R)
(L)

C3
C4

C3
C4

C3
C4

C3
C4

C3
C4
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TOTAL CHOLESTEROL
TRIGLYCERIDES
HDL
LDL
OTHER

(E) FEATURES OF SYSTEMIC LUPUS ERYTHEMATOSUS
( (please indicate YES = 1 and NO =2)
Clinical Features
1. Malar rash
2. Discoid rash
3. Photosensitivity
4. Oral ulcers
5. Serositis
6. Arthritis/ arthralgia
7. Renal :
8. CNS :
9. Haematology
(i) Haemolytic anemia
(ii) Thrombocytopenia
(iii) Leucopenia
(iv )Lymphopenia
10. Immunology
(i)ds DNA
(ii)Sm antibody
(iii) LA
(iv) ACA
(v) RPR
11. ANF
a) Titre
Number of criteria
Other manifestations
Alopecia
Cutaneous vasculitis
Raynauds
OTHERS (SPECIFY)

Present at time of diagnosis

Present at time of referral/ biopsy
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(F) TREATMENT
DRUG

Yes1/
No 2

Dose

Start

Stop

REASON FOR
TREATMENT CHOICE

REASON FOR
DISCONTINUATION

Prednisone
Methyl prednisone
IV CYC
Azathioprine
MMF
OTHER

(G) DRUG COMPLICATIONS: YES = 1 ; NO = 2
Prednisone
Methyl prednisone
IV CYC
Azathioprine
MMF
OTHER

(H) OUTCOMES: YES = 1 ; NO = 2
COMPLETE
INCOMPLETE
NON RESPONDER

(I) IF NON RESPONDER, RENAL REPLACEMENT THERAPY. YES =1;NO =2
HAEMODIALYSIS
PERITONEAL DALYSIS
RENAL TRANSPLANTATION

(J) OTHER
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Abbreviations
ACR
ACA
ALMS
ANF
anti-dsDNA
anti-Sm
C3
C4
CKD
CNI
CR
CYC
eGFR
ENA
ERA-EDTA
EULAR
HIV
HBV
HCV
IALCH
ISN/RPS
KDIGO
KDOQI
LUMINA
LUNAR
LN
MDRD
MMF
NIH
NKF
NR
PR
RPR
RF
SD
SLE
UK
USA
UPCR
WHO

American College of Rheumatology
Anti-cardiolipin antibody
Aspreva Lupus Management Study
Antinuclear factor antibodies
Anti-double stranded DNA antibodies
Anti-Smith antigen antibodies
Complement factor 3
Complement factor 4
Chronic kidney disease
Calcineurin inhibitor
Complete responder
Cyclophosphamide
Estimated glomerular filtration rate
Extractable nuclear antigen
European Renal Association – European Dialysis and Transplant
Association
European League Against Rheumatism
Human Immunodeficiency Virus
Hepatitis B Virus
Hepatitis C Virus
Inkosi Albert Luthuli Central Hospital
International Society of Nephrology/Renal Pathology Society
Kidney Disease, Improving Global Outcomes
Kidney Disease Outcomes Quality Initiative
Lupus in Minorities: Nature versus Nuture
Lupus Nephritis Assessment with Rituximab
Lupus nephritis
Modified Diet in Renal Disease
Mycophenolate mofetil
National Institute of Health
National Kidney Foundation
Non responder
Partial responder
Rapid plasma regain
Rheumatoid factor
Standard Deviation
Systemic lupus erythematosus
United Kingdom
United States of America
Urine protein creatinine ratio
World Health Organisation

