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ABSTRACT

Background. There is paucity of data from Africa on the treatment outcomes of
Lupus Nephritis (LN). Objective. The primary objective of the study was to determine
the LN treatment outcomes following the induction phase. Methods. This was a
retrospective review of records of 61 patients with proliferative LN at a tertiary
institution in Johannesburg, spanning a 10-year period. Results. The mean age at
presentation was 30 years (IQR 22-36). The female to male ratio was 5:1. The
majority of patients (90%) were black Africans. The commonest comorbidity was
hypertension, which was present in 45.9% of the patients. Oedema was the most
prevalent symptom at presentation, which was present in 82% of patients. The
commonest class was LN class V, occurring in 60.7% of the patients. Most patients
(68%) were diagnosed with LN at initial presentation with systemic lupus nephritis . A
total number of 32 (52.5%) of the patients received cyclophosphamide (CYC) while
29 (47.5%) received mycophenolate mofetil (MMF). The proportion of patients who
achieved complete remission was 44.3%, while 39.3% had partial remission and
16.4% did not respond to treatment. The side-effect profile between the two
regimens was similar, with 18% of patients on CYC and 17,2% of patients on MMF
reporting side effects. A chronicity score of 4 and above on histology was
associated with poor clinical outcomes (p=0.03). Conclusion. The study showed that
both mycophenolate mofetil and cyclophosphamide regimens have similar efficacy
and side effect profile, which is comparable to the findings of other studies

conducted elsewhere.
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CHAPTER 1: INTRODUCTION AND LITERATURE REVIEW

1.1 Definition and Demographics

Lupus nephritis (LN) is an immune complex-mediated glomerulonephritis which occurs
as a serious complication of systemic lupus erythematosus (SLE) [1]. Systemic lupus
erythematosus is a chronic autoimmune condition which affects multiple systems and
predominantly affects young females [2]. Approximately 50 - 60% of SLE patients
develop LN, a major risk factor for morbidity and mortality [3]. Lupus nephritis may be
present at the initial diagnosis of SLE but typically develops within the first 6 to 36
months of SLE diagnosis|[2, 4]. Risk factors for developing LN include non-European

ancestry, male sex and younger age [5].

1.2 Pathogenesis

The pathogenesis of lupus nephritis is complex; it involves both genetic and
environmental factors. These lead to the compromise of the mechanisms of immune
tolerance to autoantigens, resulting in aberrant activation of B-lymphocytes with the
production of autoantibodies [6]. Around 180 autoantibodies are associated with SLE,
but the hallmark ones include the anti-nuclear antibodies (ANA), the anti-double
stranded deoxyribonucleic acid (anti-dsDNA) and the anti-Smith (Sm) antibodies [7].
These autoantibodies lead to immune complex formation and deposition in the
glomeruli, which induces T lymphocyte activation, resulting in the inflammation and
damage associated with LN [8]. Genetic modifications in the Human Leucocyte Antigen
(HLA) alleles DR15 and DR3 confer an increased risk of developing LN, while HLA-

DR11 and HLA-DR4 appear to be protective [9]. Other risk genes that are associated



with LN include platelet-derived growth factor receptor alpha (PDGFRA), apolipoprotein

L1 (APOL 1) and hyaluronan synthase 2 (HAS 2) genes [10].

1.3 Incidence and Prevalence

An increase has been observed in the incidence and prevalence of lupus nephritis in the
last four decades [11]. According to the Lupus Midwest Network (LUMEN) study [11],
the prevalence of LN increased from an estimated 16.8 in 1985 to 21.2 per 100 000 in
2015. The incidence of LN in developed populations is higher in blacks (34% - 51%),
Asians (33% - 55%) and Hispanics (31% - 43%), than in whites (14% - 23%) [2]. These
ethnic differences in the incidence of LN may be due to genetic and socioeconomic
factors. This incidence correlates with the findings of a South African study in which the

incidence of LN was 43.5% in blacks with SLE [ 12].

1.4 Classification

According to the 2012 Systemic Lupus International Collaborating Clinics Classification
(SLICC) criteria for the diagnosis of SLE, LN is suspected when an SLE patient
develops new proteinuria of 21.0 g/24hours or proteinuria 20.5 g/24hours if associated
with hematuria or red cell casts or decline in renal function [2]. These are also
indications for a kidney biopsy, which is the gold standard for diagnosis, classification

and prognostication of LN, as well as the exclusion of other conditions [2].

The International Society of Nephrology/Renal Pathology Society (ISN/RPS)
classification of LN is determined by the location of immune-complex deposits on the
glomeruli, whether the injury pattern reflects either acute inflammation (active disease)

or sclerosis (chronic disease) and the extent of glomerular involvement [2]. Lupus



nephritis is classified into six classes, with glomerular lesions described as either active
or chronic and segmental or global. In segmental lesions there is involvement of less

than 50% of the glomerular capillary tuft, while global lesions affect more than 50% [12].

The classification of LN based on histological findings of the renal biopsy specimen is

shown in the table 1.1 below:

Table 1.1: Abbreviated International Society of Nephrology/Renal Pathology

Society (ISN/RPS) classification of lupus nephritis (2003) [13].

Class Description

I Minimal mesangial lupus nephritis

Il Mesangial proliferative lupus nephritis

1] Focal lupus nephritis

\Y Diffuse lupus nephritis

Vv Membranous lupus nephritis

VI Advanced sclerosis lupus nephritis

Classes |, Il, pure class V with sub-nephrotic range proteinuria and VI are known as the

non-proliferative forms. In contrast, classes lll, IV, or mixed V+III / V+IV and class V
with nephrotic range proteinuria are known as the proliferative forms of LN [13]. The
histological class of LN is related to the clinical course of the disease. Patients with
non-proliferative disease tend to have a slow deterioration in kidney function [13]. In
contrast, patients with proliferative disease have a more aggressive course of disease

[13].




1.5 Mortality and Prognosis

Mortality rates are higher in LN patients than in the general population [14]. Infections,
cardiovascular complications and chronic kidney disease are the major causes of death
[15]. Mortality attributable to LN in SLE patients is 5 to 25% for those with proliferative
LN within the first five years of onset of LN [2]. In a study of 226 SLE patients by
Wadee et al. [12] in South Africa, more than half of them had either died or been lost to
follow-up at 5 years. Lupus nephritis was significantly associated with mortality, with a
5-year survival rate of sixty percent. Approximately 30% of lupus nephritis patients
complicate with end-stage kidney disease, which requires renal replacement therapy
(RRT) [16]. Patients with proliferative forms of LN are more likely to require RRT than

those with non-proliferative forms [2].

Various studies indicate that the proliferative forms of LN have a higher incidence than
the other histological types [2, 13]. In a study conducted by Okpechi et al. [17] in Cape
Town, 63% of the 251 patients with biopsy-proven LN had proliferative LN. The study
also found that factors associated with proliferative LN were hematuria on dipstick,
positive anti-dsDNA antibodies, proteinuria on dipstick, low complement C3 and C4, low

serum albumin and male gender.

Another retrospective study in the Western Cape reviewed 315 records of LN patients
and found that the commonest class of LN was class IV, with the worst prognosis

compared to other classes. The overall 5-year survival for this study was 67% [18].



1.6 Treatment: Adjuvant therapy

The treatment of LN depends on the disease class and involves the use of adjunctive
therapy, induction phase and maintenance phase of immunosuppression [2] . The non-
proliferative forms of LN are generally treated conservatively with adjuvant therapy,
which involves renin-angiotensin-aldosterone-system (RAAS) inhibition to treat
proteinuria and for blood pressure control (target BP <130/80 mmHg). All patients are
also given chloroquine (unless contraindicated), calcium and vitamin D for bone
protection, and Mycobacterium Tuberculosis (TB) prophylaxis for patients in endemic
tuberculosis regions [19]. In addition, class VI patients need preparation for renal
replacement therapy (RRT), which involves dialysis and/or kidney transplantation, with

immunosuppression used as needed to treat extra-renal manifestations only [13].

1.7 Immunosuppressive Therapy

In addition to adjuvant therapy, proliferative forms of LN are treated with an induction
phase of systemic immune suppressants, namely cyclophosphamide (CYC) or
mycophenolate mofetil (MMF), in combination with high-dose corticosteroids to control
autoimmunity and suppress inflammation [13]. This treatment approach is referred to
as the dual immunosuppressive therapy [19]. The Kidney Disease: Improving Global
Outcomes (KDIGO) 2023 Lupus Nephritis Guideline Update also recommends the triple
immunosuppressive therapy for those with recurrent renal flares or those at increased

risk for progression to renal failure [19].

Triple immunosuppressive regimens include the use of high-dose corticosteroids and

belimumab with either mycophenolic acid analogues (MPAA) like MMF, or low-dose



intravenous cyclophosphamide(lV CYC), or intravenous MPAA and a calcineurin
inhibitor (CNI) i.e. tacrolimus when kidney function is moderately impaired (e.g.
estimated glomerular filtration rate of <45 ml/min per 1.73 m?) [19]. The duration of the
induction phase is typically 3 to 6 months [2]. De-escalation of treatment is attempted
gradually in the maintenance phase to maintain the remission achieved in the induction
phase and prevent LN flares, thereby retarding the progression of kidney disease [2,
13]. Azathioprine (AZA) and MMF are used in the maintenance phase. In special
circumstances like intolerance to MMF or azathioprine, or in patients with refractory LN,
calcineurin inhibitors such as cyclosporine may be used [13]. There is no consensus on
the exact duration of the maintenance phase, with treatment duration currently
considered on a patient-to-patient basis. However, a minimum of 24 months is usually

required [2].
1.8 Treatment Response

Response to treatment in lupus nephritis is defined clinically and classified into
complete response (CR), partial response (PR) and no response (NR) [2]. There is
currently no consensus definition of complete remission across guidelines [2]. For the
purposes of this study, treatment response was defined according to the following

KDIGO guideline definitions [2]:

a. Complete response: Decline in UPCR to <0.5 g/g (<50 mg/mmol); return of

serum creatinine to previous baseline.



b. Partial response: >50% decrease in UPCR; if there was nephrotic-range
proteinuria, then reduction to <3g/g [<300 mg/mmol] also; stabilization (x25%), or

improvement of serum creatinine, but not to normal levels.

C. No response: No achievement of complete or partial remission.

Achieving a complete response to treatment is crucial for the preservation of long-term
kidney health [2]. The Collaborative Study Group conducted a prospective therapeutic
trial [20] and found that patients with a complete treatment response had 92% kidney
survival at 10 years while for those with partial response it was 43% and 13% in non-
responders. Less than 60% of LN patients achieve CR after the induction phase [2].
Many patients take up to 2 years to achieve remission [2]. Changing to an alternative
immunosuppressive agent is recommended for patients with no response within 3 to 4
months, or no PR after 6 tol2 months, or no CR after 2 years of treatment [13]. In
these scenarios, patients can be switched from MMF to CYC or vice versa [13].
Rituximab may also be considered as an additional drug in patients with lupus nephritis
unresponsive to conventional therapy or as monotherapy [21]. Plasma exchange and
intravenous immunoglobulin are considered for patients with rapidly progressive

glomerulonephritis [13].

Treatment responses to LN are generally evaluated at 6 to 12 months in clinical trials
[2]. Several studies have been conducted worldwide to ascertain whether short-term
responses to treatment predict long-term outcomes in LN. One such study, the Euro
Lupus Nephritis Trial (ELNT), found that proteinuria of less than 800 mg/24 hours at one

year was the best predictor of favourable long-term renal outcome [22].



An Egyptian study [23] of 85 biopsy-proven LN patients found that 12.9% had treatment
resistance, while 87.1% achieved remission, with a CR at 31.8% and PR at 55.2%
within the first year. Predictors of ESKD in this study were found to include baseline
hypertension, eGFR <60 mi/kg/m? and lack of treatment response after the induction
phase. Therefore, prevention and aggressive management of proteinuria, hypertension

and renal flares is recommended to reduce progression to ESKD in LN patients.

1.9 Predictors of outcome

In South Africa, studies [24, 25] have also focused on the predictors of outcome or
survival rates of LN patients. These studies have concluded that response to the
induction phase of LN treatment is a reliable predictor of long-term prognosis. A
retrospective study conducted by Olugbenga et al. [24] on 105 patients with biopsy-
proven LN from 1995 to 2007, found that baseline serum creatinine, hypertension and
non-response to treatment in the first year of therapy were predictors of unfavorable

renal outcome.

A retrospective, multi-ethnic South African cohort of 105 LN patients showed no
differences in the histological class or treatment response based on ethnicity between
African Blacks and Indians. However, black Africans had more severe kidney disease

at presentation [25].

1.10 Efficacy and side effects of immunosuppressive therapy

Most worldwide studies on the treatment outcomes of the induction phase of LN mainly
focus on comparing the efficacy and side effect profiles of different treatment regimens,

namely MMF and CYC. Ginzler et al. (2005), in a 24-week trial conducted on 140 LN



patients, found that MMF was more efficacious than monthly intravenous
cyclophosphamide in inducing remission of LN and had a better safety profile.
Complete remission occurred in 22.5% of patients receiving MMF and 5.8% receiving
CYC. Partial remission occurred in 29.6% of patients on MMF and 24.6% of patients on

CYC [26].

The Euro Lupus Nephritis Trial (ELNT) compared the standard-dose regimen of monthly
intravenous CYC (0.5-1 g/m? monthly pulses for six months — known as the National
Institute of Health Regimen, total dose exposure of 9-12 g) with a low-dose intravenous
CYC regimen of 500 mg every two weeks for six doses (total dose exposure of 3g) [27].
The treatment outcomes measured at one year with a 10-year follow-up showed that
the two regimens had similar efficacy, with a short-term remission induction of 54% in
low-dose versus 46% in high-dose CYC and long-term kidney preservation [27]. Less
adverse events were recorded in the low-dose CYC group [27]. The study was
conducted in a predominantly white population, but other randomized controlled trials
(RCTSs) using the low-dose CYC also suggest similar efficacy in multiethnic LN

populations [2].

The Aspreva Lupus Management Study (ALMS), a multi-ethnic prospective study of 370
patients, also found equal efficacy between MMF and standard dose CYC at six months
and after 3.5 years. The total response was 56% in the MMF group (CR 8.6%) and 53%
in the CYC group (CR 8.1%) at six months. Side effect rates were similar between the

groups, but gastrointestinal toxicity and the overall dropout rate were higher in the MMF-

treated group [28]. Mycophenolate mofetil has been replacing CYC as the first-line



therapy for the induction phase because it has no risk of causing of causing infertility or

malignancy unlike CYC [2].

The randomised, placebo-controlled, double-blind, phase 3 trial of intravenous
belimumab in 448 patients with active LN, the BLISS-LN trial [29], reported better
preservation of kidney function with belimumab plus standard dual therapies for lupus
nephritis than standard dual therapy alone. Furthermore, the risk of adverse kidney
outcomes during the trial was almost 50% lower among patients who received
belimumab than the control group [29]. Belimumab is a recombinant human
immunoglobulin G (IgG) monoclonal antibody directed against the cytokine B
lymphocyte stimulator (BLyS), also known as B-cell activating factor (BAFF) which plays
a central role in the activation and survival of B-cells. Belimumab therefore inhibits B-
cell survival and reduces their differentiation into plasma cells that produce

immunoglobulins [19].

The treatment outcomes of proliferative LN have improved since the 1970s, when
glucocorticoids were the sole treatment [19]. Since then, a combination of
glucocorticoids and immunosuppressive regimens like cyclophosphamide,
mycophenolic acid analogues with or without calcineurin inhibitors or belimumab have
become the standard induction therapy [19]. This combination therapy has resulted in
lower relapse rates and better long-term kidney survival compared to glucocorticoid
treatment alone [19].

Belimumab is currently unavailable in South Africa. Therefore, the standard dual
immunosuppressive therapy of high-dose corticosteroids plus either CYC or MMF is

used as first-line induction therapy for proliferative LN in South Africa [2]. A direct

10



comparison of low-dose CYC to MMF in several cohorts found similar six-month renal
response rates [2]. Thus, the current approach to lupus nephritis induction therapy is to
treat with either low-dose CYC or MMF and use the National Institute of Health (NIH)

regimen CYC or oral CYC mainly for severe or resistant cases [2].
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CHAPTER 2: METHODS

2.1 Study Design and Population

The research protocol was approved by the Human Research Ethics Committee of the

University of the Witwatersrand (Ethics certificate number M210261 — see Appendix 1).

The research was a retrospective cohort study of all the patients who were diagnosed
and treated for proliferative lupus nephritis at the adult renal unit at Chric Hani
Baragwanath Academic Hospital (CHBAH) over a 10-year period (from the 15t of
January 2010 to the 315t of December 2019).

2.2 Study Site

The study was conducted at CHBAH using patients’ records from the adult renal unit.
The list of patients with biopsy confirmed lupus nephritis was obtained from the
University of the Witwatersrand (Wits) pathology laboratory, of the National Health
Laboratory Service (NHLS).

2.3 Sample size

* Biopsy-confirmed lupus nephritis cases obtained from the histology laboratory.
* These were all the CHBAH lupus nephritis cases for the study period.

* Had proliferative lupus nephritis.
* These are the participants who qualified for the study.

¢ Files for proliferative lupus nephritis found in the adult renal unit at CHBAH.

¢ Fourteen of the files had incomplete data for meaningful analysis to be conducted.

¢ The final sample size analyzed in the study.

Figure 2.1: The evolution of patient numbers leading to the final sample size of

the study.
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A total number of 61 patients were analysed in the study. The flow chart above
summarizes the evolution of the sample size. The CHBAH renal unit is a referral centre
for renal biopsies from other institutions, including Klerksdorp Hospital and the
rheumatology department at CHBAH. Hence, some of the patients on the list were from
these centres. Some patients may also have been lost to follow-up. All these factors
may explain the smaller than anticipated sample size.

2.4 Inclusion criteria:

e Only patients with biopsy-proven lupus nephritis were included in the study.

e Patients from the age of 16 and above.

e All ethnic groups who were diagnosed and treated for LN at CHBAH within the time
frame of the study.

2.5 Exclusion criteria:

e Patients with incomplete data.

e Pregnant women were excluded from the study because the drug regimens used in
the induction phase which are evaluated according to this protocol are contra-
indicated in pregnancy.

2.6 Data Collection

The data was collected from outpatient files at the adult renal unit at CHBAH, using the

hard copy data collection sheets (Appendix 5). The information collected included

demographics, co-morbidities, symptoms at presentation, laboratory results, treatment
regimen and response thereof, side effects of medication and other treatment modalities
instituted for the patient. The laboratory results collected were for blood and urine tests

including autoimmune biomarkers, urea and electrolytes, urine protein-to-creatinine ratio

13



(UPCR). Additionally, the patients' kidney biopsy histology results were obtained from
NHLS. Below is a summary of the induction phase regimens used at CHBAH, which
were assessed in this study:

a) Steroid Regimen:
Methylprednisolone IV 500mg-1 g/day for 3 days, followed by:
Oral prednisone 0.5-1 mg/kg/day (max 80 mg/day), taper over several months.

b) Immunosuppressives (one of the following regimens):

1. Oral MMF 2-3 g/d in divided doses x 6 months.

2. Intravenous cyclophosphamide 0.5-1 g/m? monthly x 6 months.
A favourable outcome was defined as the achievement of complete remission at the
end of the induction phase. A poor outcome was defined as partial remission or non-
response to treatment at the end of the induction phase.
2.7 Statistics and data analysis

The data that was collected from the patients’ files was collated using Microsoft Excel.

All statistical analyses were generated using STATA version 5 (StataCorp, Texas). Age

was expressed as the mean, median and interquartile range (IQR). Percentages were

used for description of sex and ethnicity. Time to event analysis was used to describe

the length of time from SLE diagnosis to LN diagnosis. A Kaplan Meier curve was

plotted to describe the time to LN diagnosis. Risk ratios were presented with their 95%

confidence interval (CI). A multivariable regression analysis was used to determine the

predictors of treatment outcomes and to calculate the p-values. A p-value of less than

0.05 was considered statistically significant.
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CHAPTER 3: RESULTS

3.1 Demographics

The study population consisted of 61 patients, 52 (85. 2%) females and 9 (14.8%)
males. The mean age was 30 years. There were 55 Africans (90.2%), with only 4
(6.6%) coloureds, 1 (1.6%) white patient and 1 (1.6%) Indian patient.

Table 3.1: Demographics of patients diagnosed with proliferative lupus nephritis
at the adult renal unit at Chris Hani Baragwanath Academic Hospital between
2010 and 2019, n = 61.

Variable Number (%)
Agel/Years

Mean Age 30

Median (Interquartile range) 29 (22-36)
<20 8 (13.1%)
20-29 23 (37.7%)
30-39 20 (32.8%)
240 10 (16.4%)
Sex

Female 52 (85.2%)
Male 9 (14.8%)
Ethnicity

African 55 (90.2%)
Coloured 4 (6.6%)
White 1 (1.6%)
Indian 1 (1.6%)

3.2 Clinical Characteristics

Comorbid conditions were present in 36 (59%) of the patients. The most common
comorbidity was hypertension, which was present in 28 (45.9%) of the patients. These

are shown in figure 3.1 below:

15
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Abbreviations: HPT- Hypertension, HIV-Human Immunodeficiency Virus, CIN llI-Cervical
intra-epithelial neoplasia grade 3, DM-Diabetes Mellitus, PPCMO- Post-partum
cardiomyopathy, TTP-Thrombotic thrombocytopenic purpura, SSc- Systemic sclerosis,
DVT- Deep vein thrombosis, DCMO-Dilated cardiomyopathy.

Figure 3.1: Comorbidities of the patients in the study, n=61.

3.3 Symptoms at presentation

Table 3.2: Clinical features at presentation of patients diagnosed with lupus
nephritis at Chris Hani Baragwanath Academic Hospital between 2010 and 2019,
n=61.

Clinical features at presentation

Oedema 50 (82.0%)
Rash 20 (32.8%)
Serositis 16 (26.2%)
Synovitis 14 (23.0%)
Oral ulcers 10 (16.4%)
Seizures 5 (8.2%)
Vasculitis 1 (1.6%)
Haematuria 1 (1.6%)
Alopecia 1 (1.6%)
None 1 (1.6%)

16



The majority of the patients were symptomatic (as shown in table 3.2) at the time of
renal biopsy. Only one patient was asymptomatic. This patient was biopsied because
of significant proteinuria, with a urine protein-to-creatinine ratio of 0.243g/mmol.
Oedema was the most prevalent symptom at presentation, it was present in 50 (82%)

patients.

3.4 Prevalence of different LN classes
The prevalence of the different LN classes from the initial list of 235 patients who had

biopsy-proven LN was determined as shown in Figure 3.2 below:

31
i
Il I \% \

1YY, n/v IV/V \
Figure 3.2: Prevalence of LN classes among the 235 total cases seen at Chris

Hani Baragwanath Academic Hospital between 2010 and 2019.

Pure class V was the commonest, with a prevalence of 19.1% (n = 45), closely followed
by class IV at 17.8% (n = 42). Class V also occurred in combination with other classes.
A total number of 105 (44.7%) patients had LN class V either alone or mixed with other

classes. The total prevalence of proliferative LN was 79% (n=186).
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Figure 3.3: Prevalence of LN classes among the 61 proliferative LN cases

analysed in the study.

Class V was the commonest LN class in the study, with a prevalence of 26.2% (n=16).

Even after taking the mixed classes into consideration, class V was still the most

common, occurring in 37 (60.7%) patients. See Table 3.3.

Table 3.3: A summary of renal biopsy findings of the study cohort, n=61.

Lupus nephritis class

10 (16.4%)

\Y 13 (21.3%)
V 16 (24.6%)
&V 8 (13.1%)
IV &V 14 (23.0%)
Crescents

Positive 27 (44.3%)
Negative 34 (55.7%)

Activity index

0-4

25 (41.0%)

5-9 14 (23.0%)
10-14 13 (21.3%)
=15 6 (9.8%)
Not reported 3 (4.9%)

Chronicity index

0-3

42 (68.9%)

4-9

16 (26.2%)

Not reported

3 (4.9%)
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3.5 Time frame from diagnosis of SLE to diagnosis of LN
Most patients, that is, 42 out of the 61 (68%) were diagnosed with LN at the initial
presentation with SLE. Fifty (82%) of them were diagnosed with LN within 36 months of

SLE diagnosis.

0.75 1.00
1 1

0.50
1

Proportion of patients

0.25
1

L

0 1 2 3 4 5 6 7 8 9 10 M

0.00
1

Time from SLE diagnosis to Lupus nephritis diagnosis (Years)
60 6 2

Number at risk

Figure 3.4: Kaplan Meier curve showing time from SLE diagnosis to LN diagnosis.

3.6 Treatment modalities and outcomes

A total number of 32 (52.5%) of the patients received cyclophosphamide, while 29
(47.5%) received MMF. Only one patient changed regimen from MMF to CYC due to
side effects of MMF, namely diarrhoea. The proportion of patients who achieved
complete remission was 44.3% (n=27), while 39.3% (n=24) had partial remission,
making a total remission rate of 83.6%, while 16.4% (n=10) did not respond to
treatment. Table 3.4 below summarises the treatment modalities and outcomes in the

study:
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Table 3.4: Treatment modalities and outcomes of patients diagnosed with
proliferative lupus nephritis at Chris Hani Baragwanath Academic Hospital

between 2010 and 2019, n=61.

Variable Total (Percentage)

Treatment regimen

Cyclophosphamide 32 (52,5%)

Mycophenolate Mofetil 29 (47.5%)

Regimen change

CYC to MMF 0 (0%)

MMF to CYC 1 (1.6%)

Treatment response Total( 61) CYC(32) MMF(29)
Complete remission 27 (44.3%) 15(46.9%) 12 (41.4%)
Partial remission 24 (39.3%) 10(31.3%) 14 (48.3%)
No response 10 (16.4%) 7 (21.9%) 3 (10.3%)
Side-effect profile

Infections 5 (8.2%) 3 (9.4%) 2 (6.9%)
Leukopenia 3 (4.9%) 2 (6.25%) 1 (3.4%)
Diarrhoea 3 (4.9%) 1 (3.1%) 2 (6.9%)
Other treatment modalities

Haemodialysis 11 (18%)

Plasma exchange 1 (1.6%)

Abbreviations: CYC-Cyclophosphamide, MMF-Mycophenolate Mofetil

Eleven patients (18%) required haemodialysis, of which five recovered their renal
function in less than three months, and six progressed to ESKD and required chronic
dialysis. Two of these six ESKD patients were initiated on peritoneal dialysis. One of
the five patients who recovered their renal function presented with TTP and underwent
plasma exchange and haemodialysis. No deaths were reported in the cohort under

study for the duration of the induction period.
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Abbreviations: MMF = Mycophenolate Mofetil, CYC=cyclophosphamide.
Treatment regimens: MMF 1-1,5g oral 12 hourly. CYC 0.5-1 g/m? intravenous monthly
pulses.

Figure 3.5: A comparison of the treatment efficacy of the two treatment regimens

used, n=61.

Both CYC and MMF were comparable in achieving complete remission, with a rate of
46.9% and 41.4% respectively. The total remission for MMF was higher at 89.7%
versus 78.4% for CYC. A higher non-response rate was recorded for CYC at 21.9%
than for MMF at 10.4%. However, the apparent differences in the treatment outcomes

between the two treatment regimens were not statistically significant (p=0.316).

Males had a higher rate of response to treatment than females, with a complete
remission of 55.6% (n=5) compared to 40.4% (n=21) for females, although the
differences were not statistically significant (p=0.440). All the patients who did not

respond to treatment were females. See figure 3.6 below.
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Figure 3.6: A comparison of treatment response between males and females.

The side-effect profile between the two regimens was similar, with 18% of patients on
CYC and 17.2% of patients on MMF reporting side effects, as shown in figure 3.7
below. Infections were the most common side effect occurring in 5 patients (8.2%).
Four of these patients had urinary tract infections; 3 of whom cultured Escherichia
coli (E. coli) in urine and the fourth one cultured Enterococcus faecalis (E. faecalis).

One of the patients who cultured E. Coli had Extended Spectrum Beta Lactamase

[ESBL] E. coli. The fifth patient had Staphylococcus aureus septicaemia diagnosed on

blood culture. Other side effects attributed to adjuvant therapy included retinopathy in 3

patients (4,9%), steroid-induced diabetes mellitus in 2 patients (3.3%) and acne in 2

patients (3.3%).
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Figure 3.7: A comparison of side effects profile of the MMF and CYC in the study.

3.7 Predictors of treatment outcomes

Most of the predictor variables were not found to be significantly associated with either

poor or good responses to treatment. Table 3.5 summarises the variables that were

analysed in relation to treatment outcomes. A high chronicity index was associated with

poor treatment response. Patients with a chronicity index of 4-9 were 2.7 times more

likely to have poor treatment response compared to those with a chronicity index of 0-3

and this was statistically significant (p=0.03), adjusted risk ratio 2.73 [1.08-6.90].
Patients with mixed classes IV and V were 1.83 times more likely to have poor
treatment response than those with class Il LN, adjusted risk ratio1.83 [0.66-5.08].
However, this was not statistically significant (p=0.2). Compared to females, males
were less likely to have a poor response to treatment, adjusted risk ratio of 0.64 [95%:

0.33-1.25] although this was not statistically significant (p=0.196).
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Table 3.5: Log binomial regression model showing factors associated with poor

treatment response in the study sample, n=61.

Variable Unadjusted Risk Ratio P value
[95% confidence interval]

Adjusted Risk Ratio P value
[95% confidence interval]

Lupus nephritis class

Class lli Reference Reference
Class llI/V 1.25 [0.45-3.49] 0.670 1.19 [0.41-3.44] 0.747
Class IV 1.25[0.50-3.14] 0.635 1.14 [0.40-3.26] 0.809
Class IV/V 2.00 [0.88-4.40] 0.101 1.83 [0.66-5.08] 0.242
Class V 1.00 [0.38-2.66] 1.000 0.97 [0.34-2.76] 0.959
Sex Females Reference Reference
Males 0.83 [0.38-1.79] 0.626 0.64 [0.33-1.25] 0.196
Age group/Years
<20 Reference -
20-29 1.16 [0.42-3.18] 0.774 -
30-39 1.47 [0.55-3.90] 0.443 -
240 2.13[0.83-5.50] 0.117 -
Haemodialysis
No Reference Reference
Yes 0.84 [0.42-1.69] 0.628 0.80[0.37-1.70] 0.556
Regimen
MMF Reference
CcYcC 0.85[0.52-1.38] 0.551 -
Comorbidities
No Reference Reference
Yes 1.08 [0.67-1.77] 0.742 1.16 [0.68-2.00] 0.585
Chronicity
0-3 Reference Reference
4-9 2.01[1.30-3.10] 0.002 2.73 [1.08-6.90] 0.033
Joint pains
No Reference
Yes 0.94 [0.52-1.69] 0.837 -
Rash
No Reference
Yes 0.93 [0.55-1.57] 0.791 -
Serositis 0.79 [0.43-1.46] 0.446 -
ANA 0.99 [0.98-1.00] 0.289 1.00 [0.98-1.01] 0.987
DsDNA 1.00 [0.99-1.03] 0.292 -
Creatinine 1.00 [0.99-1.01] 0.563 1.00 [0.98-1.03] 0.637
Anti-Sm Abs 0.99 [0.99-1.02] 0.256 -
UPCR 1.47 [0.64-3.42] 0.366 1.43 [0.52-2.39] 0.236
Serum albumin 1.00 [0.97-1.03] 0.979 -
Cholesterol 1.04 [0.91-1.18] 0.602 -
Platelets 1.04 [1.00-1.03] 0.212 -
White blood cells 0.99 [0.95-1.04] 0.863 -
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CHAPTER 4: DISCUSSION

4.1 Discussion

This retrospective audit of 61 patients with biopsy-proven proliferative lupus nephritis at
a referral centre in Johannesburg, South Africa, shows that both MMF and the NIH CYC
regimen were utilised at equal rates and achieved similar remission rates. Furthermore,

the side effect profile of the two regimens was comparable.

4.2 Demographics
The majority of the patients in the study were females, with a female-to-male ratio of 5:1
and a mean age of 30 years. This is in keeping with the known characteristic
demographics of SLE, namely the fact that it mainly affects young females [2]. Most of
the patients were black Africans, which demonstrates the main ethnicity of patients
serviced by the Chris Hani Baragwanath Academic Hospital. According to StatsSA,
black Africans make up 98.5% of the population in Soweto [30].
Most of the patients (68%) were diagnosed with LN at the initial presentation with of
SLE. Fifty (82%) of the 61 patients were diagnosed with LN within 36 months of SLE
diagnosis, in keeping with the fact that LN typically develops within the first 6 to 36
months of SLE diagnosis [2].

4.3 Clinical characteristics
Among the 61 patients, a significant proportion (59%) had comorbidities, of which
hypertension was the most prevalent at 45.9%. It was unclear what proportion of the
hypertension was a complication of the LN or whether it was primary hypertension as
there was inadequate information in some of the patients’ files. Oedema was the most

prevalent symptom at presentation, affecting 82% of the patients, which was caused by
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the proteinuria associated with LN. The rest of the symptoms; including rash, serositis,
synovitis, oral ulcers, seizures, vasculitis, and alopecia, were consistent with typical SLE
manifestations.

4.4 Incidence of different LN classes

Pure class V was the commonest LN class in this study, with a prevalence of 26.2%.
After taking the mixed classes into consideration, class V was still the most common,
occurring in 60.7% patients. Different studies have reported different classes of LN as
being the most common. A retrospective study in the Western Cape [18] found that the
commonest class of LN was class IV, while another retrospective study of 105 LN
patients in Durban [25] found pure class V to be the most common, with a prevalence of
34.9%. One study from Cape Town found class Ill to be the most common with a
prevalence of 42.9% [31].

4.5 Treatment outcomes and side effects

Mycophenolate mofetil and CYC were used at a similar rate for induction therapy, with
52.5% patients receiving cyclophosphamide while 47.5% received MMF. Achieving
complete remission at the end of the six months of induction therapy was the primary
outcome, which is critical to the preservation of long-term kidney health [13]. The
proportion of patients who achieved complete remission in our study was 44.3%, while
39.3% had partial remission, making a total remission rate of 83.6%, while 16.4% did
not respond to treatment. The total remission outcome is comparable to the findings of
other studies [23, 25, 31]. Less than 60% of LN patients are known to achieve
complete remission during the induction phase [13]. This fact is also demonstrated in

our study.
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The previously mentioned study conducted in Durban reported a total remission of
81.6% (complete remission 29.9% and partial remission 51.7%) [25]. In a Cape Town
retrospective study of 84 LN patients, the total remission was 78.8% (complete
remission 19.7% and partial remission 59.1%) [30]. An Egyptian study of 85 biopsy-
proven LN patients found that 87.1% achieved remission, with complete remission at

31.8% and partial remission at 55.2%, while 12.9% had treatment resistance [23].

The two treatment regimens had similar efficacy, with a complete remission of 46.9% for
CYC and 41.4% for MMF. The total remission for CYC was 78.2% (partial remission
31.3%), while for MMF it was 89.7% (partial remission 48.3%). Cyclophosphamide was
associated with a higher non-response rate of 21.9% versus 10.4% for MMF.

However, these apparent differences in the treatment outcomes between the two
treatment regimens were not statistically significant (p=0.316). Several studies have
reported the comparable efficacy between MMF and CYC, although the remission rates
differ. One study from Cape Town reported a total remission of 87.5% for MMF
(complete remission 25% and partial remission 62.5%), while that for CYC was 76%
(complete remission 18% and partial remission 58%) [31]. The total remissions of the
two regimens in this study are similar to the findings in our study. The study from

Durban found a total remission of 72.2% for CYC and 80.4% for MMF [25].

However, other studies have reported lower remission rates. One such study was
conducted by Ginzler et al. (2005) on 140 LN patients, where it was found that complete
remission occurred in 22.5% of patients receiving MMF and 5.8% receiving CYC.
Partial remission occurred in 29.6% of patients on MMF and 24.6% of patients on CYC

[26].
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The Aspreva Lupus Management Study (ALMS) [27], a multi-ethnic prospective study of
370 patients, also found equal efficacy between MMF and CYC with a total response of
56% in the MMF group (complete remission 8,6%) and 53% in the CYC group (8.1%

complete remission) at six months.

The two treatment regimens had similar side effect profiles, with 18% of patients on
CYC and 17.2% of patients on MMF affected. Infections were the most common side
effect occurring in 5 patients (8.2%). This is expected since the treatment regimens are
immunosuppressives, which weaken the immune system, resulting in susceptibility to
infections. One patient had to switch regimens from MMF to CYC due to non-resolving
diarrhoea. Inthe ALMS, rates of adverse events were similar between the regimens,
but gastrointestinal toxicity and the overall dropout rate were higher in the MMF-treated

group [27].

4.6 Predictors of treatment outcomes.

Most of the predictor variables were not significantly associated with either poor or good
response to treatment. The most likely reason for this is that the study is underpowered
by the small sample size. The statistically significant predictor of poor treatment

response was a high chronicity index of 4 and above (p=0.03), adjusted risk ratio of 2.73

[1.08-6.90].

4.7 Limitations

Since this is a retrospective study, it has inherent limitations. The main one is the
small sample size, which underpowers the study and skews certain outcomes. The

second limitation is the lack of uniform documentation among the health service
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providers, of which in some cases, the documentation was entirely inadequate for
making meaningful analysis. Another limitation is that in a retrospective study, it is
difficult to ascertain the patients’ compliance with oral medication taken at home, which
could affect treatment response rates. Also, the side effect profile may not have been
accurately captured in the patients’ files since patients can get treatment for side effects
elsewhere between review dates. The single-centre nature of this study is an additional

limitation which precludes generalizability of the findings.
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5. CONCLUSION

In this study, we have demonstrated that both the MMF and CYC regimens are used at
similar rates at CHBAH, with similar efficacy, and the treatment outcomes of lupus

nephritis following the induction phase at CHBAH is comparable to the findings of other
studies conducted elsewhere worldwide. Furthermore, the study has shown that a high

chronicity index of 4 and above is a significant predictor of poor treatment response.
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6. RECOMMENDATIONS

In view of the findings and limitations of our study, we recommend a further multicentre
retrospective study involving all the centres serviced by the adult renal unit at CHBAH to
be conducted to afford a bigger sample size. A prospective randomised controlled
study would also add value in verifying our findings. Additionally, systems need to be
put in place at the renal unit at CHBAH to sensitize health service providers on the
importance of adequate documentation in patients’ files of important history like co-
morbidities and side effects of medication and vigilance in terms of appropriate ordering

of lab tests like disease activity markers. Patient review protocols are suggested.
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copyright (or have obtained permission from the copyright holder) for the
content of their submitted manuscripts. The WJICM will not be liable for
any content that is replicated without permission.
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ABBREVIATIONS

ALMS Aspreva Lupus Management study

Alb Albumin

ANA Anti-nuclear antibodies

Anti-dsDNA Anti-double stranded Deoxyribonucleic Acid
Anti-Sm Anti-Smith antibodies

APOL1 Apolipoprotein L1

APL Ab Anti-phospholipid antibody

AST Aspartate transaminase

AZA Azathioprine

C3 Complement factor 3

C4 Complement factor 4

CHBAH Chris Hani Baragwanath Academic Hospital
CMJAH Charlotte Maxeke Johannesburg Academic Hospital
CR Complete Remission

CYC Cyclophosphamide

DM Diabetes Mellitus

ELNT Euro-Lupus Nephritis Trial

ESR Erythrocyte Sedimentation Rate

ESRD End —Stage Renal Disease

eGFR Estimated Glomerular Filtration Rate

HIV Human Immunodeficiency Virus

HLA Human Leucocyte Antigen

HAS2 Hyaluronan Synthase 2

INR International Normalized Ratio

IVIG Intravenous Immunoglobulin

ISN/RPS International Society of Nephrology/Renal Pathology Society
KDIGO Kidney Disease: Improving Global Outcomes
LDL Low density lipoproteins

LN Lupus Nephritis

MMF Mycophenolate Mofetil

NIH National Institute of Health

Pl Principal Investigator

PDGFRA Platelet-derived Growth Factor Receptor Alpha
PR Partial Remission

RAAS Renin Angiotensin Aldosterone System
RBCs Red Blood Cells

RCTs Randomised Controlled Trials

RRT Renal Replacement Therapy

Rx Treatment

Scr Serum creatinine

SLE Systemic Lupus Erythematosus

SLICC Systemic Lupus International Collaborating Clinics Classification
UPCR Urine Protein: Creatinine Ratio

WBC White Blood Cells



1.0 INTRODUCTION AND LITERATURE REVIEW

1.1 Definition and Demographics

Lupus nephritis (LN) is an immune complex mediated glomerulonephritis that develops
as a complication of systemic lupus erythematosus (SLE). Systemic lupus
erythematosus is a chronic autoimmune disease that involves multiple systems and
predominantly affects young females. About 50% of patients with SLE develop LN,
which is a major risk factor for morbidity and mortality. [1] Lupus nephritis may be
present at initial diagnosis of SLE, but typically develops within the first 6 to 36 months.
[1] Risk factors for the development of LN include younger age, male sex, and non-

European ancestry. [1]

1.2 Pathogenesis

The pathogenesis of lupus nephritis involves a combination of genetic and
environmental factors which lead to the compromise of the mechanisms of immune
tolerance to autoantigens. Typically, autoantibodies are produced. The common ones
in LN are the anti-nuclear antibodies (ANA) and the anti-double stranded
deoxyribonucleic acid (anti-dsDNA). These autoantibodies lead to immune complex
formation and deposition in the glomeruli, resulting in the inflammation and damage
associated with LN. Genetic modifications in the Human Leucocyte Antigen (HLA)
alleles DR3 and DR15 confer increased risk. [1] Other risk genes for LN include
apolipoprotein L1 (APOL1), platelet-derived growth factor receptor

alpha (PDGFRA), and hyaluronan synthase 2 (HAS2). [1]
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1.3 Incidence

The incidence of LN in developed populations is higher in blacks (34%-51%), Hispanics
(31%-43%), and Asians (33%-55%) than in whites (14%-23%). [1] These ethnic
differences in the incidence of LN may be due to genetic and socioeconomic factors.
This incidence correlates with the findings of a South African study in which the

incidence of LN was 43.5% in blacks with SLE. [2]
1.4 Classification

According to the 2012 Systemic Lupus International Collaborating Clinics Classification
(SLICC) criteria for the diagnosis of SLE, LN is suspected when a SLE patient develops
new proteinuria of 21.0 g/24hours or proteinuria 20.5 g/24hours if associated with
hematuria, or cellular red cell casts or decline in renal function. [1] These are also
indications for a kidney biopsy which is the gold standard for diagnosis, classification

and prognostication of LN. [1] The classification of LN is shown in Table 1 below:

Table 1: Abbreviated International Society of Nephrology/Renal Pathology Society

(ISN/RPS) classification of lupus nephritis (2003). [3]

Class Description

I Minimal mesangial lupus nephritis

Il Mesangial proliferative lupus nephritis

I Focal lupus nephritis (<50% involvement)

\Y Diffuse segmental or diffuse global lupus nephritis (250% involvement)
V Membranous lupus nephritis
VI Advanced sclerosing lupus nephritis

The ISN/RPS classification is based on the location of immune complex deposits in the

glomeruli, the extent of glomerular involvement, and whether the injury pattern reflects
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acute inflammation (active disease) or sclerosis (chronic disease). [1] LN is
differentiated into 6 classes and glomerular lesions are described as either active or
chronic and segmental or global. Segmental lesions involve less than 50%of the

glomerular capillary tuft while global lesions involve more than 50%. [3]

Classes |, Il, pure class V (with sub-nephrotic range proteinuria) and VI are known as
the non-proliferative forms while classes Ill, IV, or mixed V+III / V+IV and class V with
nephrotic range proteinuria are known as the proliferative forms of LN. [3] There is a
relationship between the histological class of LN and clinical course of the disease. [3]
Patients with non-proliferative disease tend to have a slow decline in renal function. [3]
In contrast, patients with proliferative disease have a more aggressive course of

disease. [3]

1.5 Mortality and Prognosis

Mortality attributable to LN in SLE patients is 5 to 25% for patients with proliferative LN
within the first 5 years of onset. [1] In the previously mentioned South African study,
over half of 226 SLE patients had either been lost to follow-up or died at 55 months, and
LN was significantly associated with mortality, with a 5-year survival rate of 60%. [2]
Between 10 and 30% of LN patients develop kidney failure requiring renal replacement
therapy (RRT). Patients with proliferative forms of LN are more likely to require RRT

than those with non-proliferative forms. [1]

Various studies have shown that the proliferative forms of LN occur more frequently
than the other histological types. [1, 3] In a study conducted in Cape Town, of 251

patients with biopsy-proven LN, 63% had proliferative LN. The study also found that
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factors associated with proliferative LN were male gender, hematuria on dipstick,
proteinuria on dipstick, low serum albumin, low complement C3 and C4 and positive

anti-dsDNA antibodies. [4]

A retrospective study in the Western Cape reviewed 315 records of LN patients and
found that the commonest class of LN was class IV, with the poorest survival rates

compared to other classes. The overall 5-year survival for this study was 67%. [5]
1.6 Treatment: Adjuvant therapy

The treatment of LN depends on the disease class and involves the use of adjunctive
therapy, induction phase and maintenance phase. The non-proliferative forms of LN
are generally treated conservatively with adjuvant therapy which involves the renin-
angiotensin-aldosterone-system (RAAS) inhibition for blood pressure (target BP
<130/80 mmHg) and proteinuria treatment, bone protection with vitamin D supplements
and calcium, chloroquine for all patients (unless contraindicated) and tuberculosis (TB)
prophylaxis (for those in highly endemic TB regions). In addition, class VI patients must
be prepared for renal replacement therapy (RRT), which includes dialysis and/or renal
transplant with immunosuppression used as needed to treat extra-renal manifestations

only. [3]
1.7 Immunosuppressive Therapy

In addition to adjuvant therapy, proliferative forms of LN are usually treated with an
induction phase of systemic immune-suppressants namely Cyclophosphamide (CYC) or
Mycophenolate Mofetil (MMF) combined with high-dose corticosteroids to control

autoimmunity and suppress inflammation. [3] The duration of the induction phase is
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typically 3 to 6 months. [1] De-escalation of treatment is attempted gradually in the
maintenance phase to maintain the remission achieved in the induction phase and
prevent LN flares, thereby retarding the progression of kidney disease. [1, 3]
Azathioprine (AZA) and MMF are used in the maintenance phase. In special
circumstances like intolerance to MMF or AZA or in patients with refractory LN,
calcineurin inhibitors like cyclosporine may be used. [3] There is no consensus on the
exact duration of the maintenance phase, with treatment duration currently considered

on a patient-to patient basis, though a minimum of 24 months is usually required. [1]

1.8 Treatment Response

Response to treatment in LN is defined clinically and classified into complete response
(CR), partial response (PR) and no response (NR). [1] There is no consensus definition
of CR across guidelines. [1] For the purposes of this protocol, treatment response will be

defined according to Table 2 below:

Table 2: The Kidney Disease: Improving Global Outcomes (KDIGO) guideline for the
definition of treatment response in Lupus Nephritis. [1]

Guideline Complete Response Criteria Partial Response Criteria No Response

KDIGO Decline in UPCR to 0.5 g/g >50% decrease in UPCR,; if there  Failure to achieve a complete or
(=50 mg/mmol); return of Scr to was nephrotic-range proteinuria, partial remission
previous baseline then reduction to <3,000 mg/g

[<300 mg/mmol] also; stabilization
(x25%), or improvement of Scr, but
not to normal
Abbreviations: KDIGO, Kidney Disease: Improving Global Outcomes; LN, lupus nephritis; Scr, serum creatinine; SLE, Systemic lupus erythematosus;

UPCR, urinary protein-creatinine ratio.

Achieving a CR to treatment is critical to preserving long-term kidney health. The
Collaborative Study Group conducted a prospective therapeutic trial and found that
patients who had a complete clinical response had 92% kidney survival at 10 years
compared to 43% in partial responders and 13% in those with no response. [6]

45



Less than 50% of LN patients achieve CR during the induction phase. [1] Many patients
take up to 2 years to reach remission. [1] Changing to an alternative
immunosuppressive agent is recommended for patients with no response within 3 - 4
months, or no partial response after 6 - 12 months or no complete response after 2
years of treatment. [3] In these scenarios, patients can be switched from MMF to CYC
or from CYC to MMF. [3] Rituximab may also be considered as additional drug or as
monotherapy. [3] Intravenous immunoglobulin and plasma exchange may be

considered for patients with rapidly progressive glomerulonephritis. [3]

Treatment responses to LN are typically evaluated at 6 to 12 months in the setting of
clinical trials. [1] A number of studies have been conducted worldwide to investigate
whether short-term responses predict long-term outcomes in LN. One such study was
the Euro Lupus Nephritis Trial (ELNT) which found that proteinuria of less than 800

mg/24hours at 1 year was the best predictor of good long-term renal outcome. [7]

An Egyptian study of 85 biopsy-proven LN patients found that 12.9% had treatment
resistance, 87.1% achieved remission; CR at 31.8% and PR at 55.2% within the first
year. Predictors of end-stage renal disease (ESRD) in this study were found to include
baseline hypertension, estimated Glomerular Filtration Rate (eGFR) <60 ml/kg/m? and
lack of remission at the end of induction phase. [8] Therefore it can be concluded that
prevention and aggressive management of hypertension, proteinuria and renal flares is

expected to reduce progression to ESRD in lupus nephritis patients.
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1.9 Predictors of outcome

In the South African setting there has been studies done on the treatment of LN, also
focusing on the predictors of outcome or survival rates. Many of them have also shown
that response to induction phase of LN treatment is a good predictor of long-term
prognosis. In a retrospective review of 105 patients with biopsy-proven LN from 1995 to
2007 conducted by Olugbenga et al (2010); baseline serum creatinine, hypertension
and non-remission in the first year following therapy were found to be predictors of poor

renal outcome. [9]

A retrospective, multi-ethnic South African cohort of 105 LN patients showed no ethnic
difference in the histological class or response to treatment between Africans Blacks
and Indians although African Blacks had more severe renal disease at presentation.

[10]

1.10 Efficacy and side effects of immunosuppressive therapy

Most worldwide studies on the treatment outcomes of induction phase of LN mainly
focus on comparing the efficacy and side effect profile of different treatment regimens,
namely MMF and CYA. Ginzler et al (2005), in a 24-week trial conducted on 140 LN
patients, found that MMF was more efficacious than monthly intravenous
cyclophosphamide in inducing remission of lupus nephritis and had a more favourable
safety profile. Complete remission occurred in 22.5% of patients receiving MMF and
5.8% patients receiving CYC. Partial remission occurred in 29.6% of patients on MMF

and 24.6% of patients on CYC. [11]
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The Euro Lupus Nephritis Trial (ELNT) compared the standard-dose regimen of monthly
CYC (0.5-1 g/m2 monthly pulses for 6 months — known as the National Institute of
Health Regimen, total dose exposure of 9-12 g) with a low-dose intravenous CYC
regimen of 500 mg every 2 weeks for 6 doses (total dose exposure of 3 g). Outcomes
measured at 1 year with 10-year follow-up showed that the 2 regimens were equally
effective for short-term remission induction (54% for low-dose vs 46% in high-dose
CYC) and long-term renal preservation. There were less adverse events in patients
treated with low-dose CYC. [7] This study was performed in a predominantly white
population, but other randomized controlled trials (RCTs) using this low-dose CYC also

suggest similar efficacy in multiethnic LN populations. [1]

The Aspreva Lupus Management Study (ALMS), a multiethnic prospective study of 370
patients also found equal efficacy between MMF and standard dose CYC at 6 months
and after 3.5 years. Total response was 56% in the MMF group (CR 8, 6%) and 53% in
the CYC group (8.1% CR) at 6 months. Rates of adverse event were similar between
the groups, but gastrointestinal toxicity and the overall dropout rate was higher in the
MMF-treated group. [12] MMF, however, does not increase the risk for infertility or
malignancy like CYC and is now replacing CYC as the first-line therapy for the induction

phase. [1]

Putting all these trials together, either low-dose CYC or MMF may be used as first-line
induction therapy for proliferative LN. [1] A direct comparison of low-dose CYC to
MMF in several cohorts found similar 6-month renal response rates. [1] Thus, the

current approach to LN induction therapy is to treat with either low-dose CYC or MMF
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and use the National Institute of Health (NIH) regimen CYC or oral CYC mainly for

severe or resistant cases. [1]

2.0 AIMS AND OBJECTIVES

2.1 Aims

Data focusing specifically on the outcomes of Lupus nephritis treatment following the
induction phase is currently mainly from the developed world, with a paucity of data
from developing regions, including South Africa. This study aims to analyse the
outcomes of the Induction Phase of LN treatment at Chris Hani Baragwanath Academic

Hospital (CHBAH) Johannesburg from 2010 -2019.

2.2 Study Objectives

a) The primary objective of this study is to determine the LN treatment outcomes
following the induction phase at CHBAH.
b) The secondary objectives of the study are to:
- Determine the incidence of different LN classes.
- Describe the demographics of the patients with LN.
- Ascertain the time frame from diagnosis of SLE to diagnosis of LN.
- Determine the predictors of treatment outcomes.
- Compare the efficacy and side effect profile of the standard LN induction phase

regimens in the local context.
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3.0 METHOD

3.1 Study Design

This is a retrospective cohort study of all the patients who were diagnosed and treated
for lupus nephritis at CHBAH from the 15t of January 2010 to the 315 of December
2019.

3.2 Study Site

The study will be conducted at CHBAH using patients’ records from the Renal unit.

3.3 Study Population

The participants of this study will be all the patients that have histological results
confirming Lupus nephritis at CHBAH from the 15t of January 2010 to the 315! of
December 2019.

3.4 Sample size

A previous study estimated an incidence of 43% for LN in black patients with SLE in
South Africa. The sample size is estimated for one-sample comparison of proportion to
a hypothesized value in Stata version 15, using the sampsi command and the following
parameters:

Test Ho: p = 0.43, where p is the proportion in the population (assuming a
predominantly black population accessing care at CHBAH)

Assumptions: alpha = 0.0500 (two-sided), power = 0.9000, alternative p = 0.2500.
Estimated required sample size: n = 144.

A minimum of 144 patients will be needed for the descriptive study of incidence of LN in

order to detect a minimum difference of 0.13.
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3.5 Inclusion criteria:

e Only patients with biopsy proven lupus nephritis will be included in the study.

e Patients from the age of 16 and above.

e All ethnic groups who were diagnosed and treated for LN at CHBAH within the time
frame of the study.

3.6 Exclusion criteria:

e Patients with incomplete data.

e Pregnant women will be excluded from the study because the drug regimens used in
the induction phase which will be evaluated according to this protocol are contra-
indicated in pregnancy.

3.7 Data Collection

The data will be collected by the principal investigator (PI). The PI will get a list of all

patients who had a confirmed histological diagnosis of lupus nephritis at CHBAH from

2010 -2019 from the University of the Witwatersrand (Wits) pathology laboratory. The

list will then be used to get outpatients files from the Renal Unit at CHBAH. If the

numbers are fewer than the expected minimum sample size, more files will be retrieved
from the Rheumatology Unit at CHBAH. The information that will be collected from the
patient’s files include demographic data, co-morbidities, symptoms at presentation,
laboratory results (blood and urine tests), treatment regimen and response thereof, side
effects of medication and other treatment modalities instituted for the patient as shown

in the data sheet (Appendix 1).

Below is a summary of the Induction phase used at CHBAH, which will be assessed in

this protocol:
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c) Steroid Regimen:

Methylprednisolone IV 500mg-1 g/day for 3 days followed by:

Oral prednisone 0.5-1 mg/kg/day (max 80 mg/day), taper over several months.

d) Immunosuppressives (one of the following regimens):

3. Oral MMF 2-3 g/d in divided doses x 6 months.

4. Intravenous cyclophosphamide 0.5-1 g/m? monthly x 6 months.

4.0 DATA ANALYSIS

For this retrospective analysis, the methods of data analysis in Table 3 below show how

each objective will be addressed. Statistical significance will be set at 5%. All analyses

will be done in Stata version 15.

Table 3: Method of data analysis for each objective.

diagnosis of SLE

to diagnosis of LN.

Date of LN diagnosis

Objectives Variables Analysis

1. Describe the Age Mean and Standard Deviation(SD)
demographics of Sex or median and Inter-Quartile
the patients with Ethnicity Ranges(IQR) for description of
LN in our local age, and frequencies and
setting. percentages for description of sex

and ethnicity.

2. Ascertain the time | Date of SLE Time to event analysis will be use

frame from diagnosis to describe time to LN from SLE

diagnosis. Kaplan Meier curves will
be plotted to describe time to LN.
Mean and SD or median and IQR
will be used to describe average
time to LN.

3. Describe the
factors associated
with favourable or
adverse treatment
outcomes.

Factors to be
explored:
Demographics
Co-morbidities
Symptoms
Lab results

Outcomes:
Treatment response

Univariate and multivariable
models Cox proportional hazards
models will be used to explore
factors associated with favourable
and adverse outcomes.
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Renal replacement

Therapy
Death
4. Determine the Date of SLE Time to event analysis will be used
incidence of diagnosis to describe incidence of LN,
different LN Date of LN diagnosis | stratified by LN class. Kaplan
classes LN histological class | Meier curves will be used to

describe LN incidence stratified by
LN class.

5. Compare the
efficacy and side
effect profile of the
standard LN
induction phase
regimens used in
the local context

Factors to be
explored:
Treatment regimen

Outcomes:
Treatment response
Side effects

Death

Univariate and multivariable
models Cox proportional hazards
models will be used to explore
factors associated with favourable
and adverse outcomes.

5.0 ETHICS

Ethics approval for the study will be sought from the Wits Human Research Ethics

Committee. Permission will also be sought from the Chief Executive Officer of CHBAH,

the heads of departments of the Renal Unit and Rheumatology at CHBAH and from the

Wits Pathology department to access the list of patients with biopsy confirmed lupus

nephritis for the specific duration of the study. There will be no patient identifiers,

patients will be given codes for data capturing . Confidentiality will be ensured

throughout the study.
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6.0 TIMING

The Gantt chart below indicates the time expected to be taken on the various

component parts of the project:

Literature
Review
Preparing
Protocol
Protocol
Assessment

Oct
2020 | 2020 | 2020 | 2020

Dec
2020

Feb
2021

Mar
2021

April
2021

May
2021

June
2021

July
2021

Aug
2021

Ethics
Application

Collection of
Data

Data
Analysis

Writing up -
thesis

Writing up -
paper

7.0 FUNDING

The estimated cost of the study will be around R2 500. All costs will be met by the PI.

8.0 LIMITATIONS

Some challenges are anticipated during data collection in the form of missing patients’

records, especially outpatient files, or incomplete data. Furthermore, there might some

challenges with follow-up as some participants might be lost to follow-up.
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Appendix 5: Data Collection Sheet

Data Collection Sheet

TREATMENT OUTCOMES OF LUPUS NEPHRITIS FOLLOWING THE
INDUCTION PHASE AT CHRIS HANI BARAGWANATH
ACADEMIC HOSPITAL FROM 2010-2019

1. Patient Demographic Data Patient code

Age at diagnosis of LN:

Sex: Male(1l) Female(2) |:|:|
Race/Ethnicity: African(1) Indian(2) Coloured(3) White(4) Unknown(5) [ | |
Date of Diagnosis of SLE:

Date of Diagnosis of LN:

Time between the 2 dates:

2. Comorbidities
Nil(1)Hypertension(2) HIV(3) Obesity(4) DM(5) ‘ ‘ ‘ ‘ ‘ ‘ ‘
Hepatitis B(6) Hepatitis C(7) Malignancy(8) Infection(9)
Other(10)

3. Symptoms at presentation(LN)
Nil (1) Oedema (2) Joint Pains (3) Skin Rash (4) ‘ ‘ ‘ ‘ ‘ ‘ ‘
Oral/Nasal Ulcers(5) Alopecia (6) Neurologic(7) Serositis (8)
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4. Laboratory Results

Lab Results

AtSLE

Diagnosis

AtLN

Diagnosis

Atl

month

At 2

months

At3

months

At4

months

At5

months

At 6

months

At 12

months

At
change
of Rx

ANA

Anti-dsDNA

Anti-Smith

C3

ca

ESR

C-reactive
Protein

SCr

eGFR

Urea

UPCR

Urine
Dipstick

Urine casts

Serum Alb

WBC

Hemoglobin

Platelets

APL Ab

Direct
Coombs

Potassium

HCO3

Cholesterol

LDL

AST

ALT

Bilirubin

INR
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Histological Class @ ..o

L1 ]
With crescents: Yes(1) No(2) T ]
Activity/Chronicity Indices:  Active(1)  Chronic(2) [T ]
5a.Treatment Regimen

Corticosteroid + monthly iv Cyclophosphamide (1) |:|:|
Corticosteroid + Mycophenolate Mofetil(2)

Corticosteroid + Rituximab(3)

Other (4) SPECIY .
5b. Change of Regimen Yes(1) No(2) I:D
Reason for Change: ..., Date of change..................oools
Regimen changed to: |:|:|
6. Treatment Response after Induction Phase

Complete Response (1) T ]
Partial Response(2)

No Response(3)

7. Side Effects Profile | | | | ‘ | | ‘ ‘ |

Nil (1) Leucopenia (2) Hypercholesterolaemia(3) hepatotoxicity(4) Menstrual
disorders(5) Gonadal failure(6) Haemorrhagic cystitis(7) Retinopathy(8) Cushingoid
appearance(9) Osteoporosis(10) Glucose intolerance(11) Gastritis(12) Diarrhoea(13)
Infections(14)
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8. Renal Replacement Therapy Req

Haemodialysis(1) :  Start Date.......
Peritoneal Dialysis(2): Start Date......
Renal Transplant(3) Date..............

Plasmapheresis(4) IVIG(5) Other(6)

Nil(7)

uirement/Other Treatment Modalities [ [ |

9. Non-Proliferative Class Treatment

RAAS blockade(1)
Vitamin D + Calcium(2)
Chloroquine(3)

Other (4) oo,
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ABSTRACT

Background. There is paucity of data from Africa on the treatment outcomes of Lupus
Nephritis (LN). Objective. The primary objective of the study was to determine the LN
treatment outcomes in response to the induction phase. Methods. This was a retrospective
review of records of 61 patients with proliferative LN at a tertiary institution in
Johannesburg, spanning a 10-year period. Results. The mean age at presentation was 30 years
(IQR 22-36). The female to male ratio was 5:1. The majority of patients (90%) were black
Africans. The commonest comorbidity was hypertension, which was present in 45.9% of the
patients. Oedema was the most prevalent symptom at presentation, which was present in 82%
of patients. The commonest class was LN class V, occurring in 60.7% of the patients. Most
patients (68%) were diagnosed with LN at the initial presentation with SLE. A total number
of 32 (52.5%) of the patients received cyclophosphamide (CYC) while 29 (47.5%) received
mycophenolate mofetil (MMF). The proportion of patients who achieved complete remission
was 44.3%, while 39.3% had partial remission and 16,4% did not respond to treatment. The
side-effect profile between the two regimens was similar, with 18% of patients on CYC and
17,2% of patients on MMF reporting side effects. A chronicity score of 4 and above on
histology was associated with poor clinical outcomes (p=0.03). Conclusion. The study
showed that both MMF and CYC regimens have similar efficacy and side effect profile,

which is comparable to the findings of other studies conducted elsewhere.
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INTRODUCTION

Lupus nephritis (LN) is one of the serious complications of systemic lupus erythematosus
(SLE). [1] Approximately 50 - 60% of SLE patients develop LN, a major risk factor for
morbidity and mortality. [2] Up to 30% of LN patients develop end-stage renal disease
(ESRD), which requires renal replacement therapy (RRT). [3] Risk factors associated with
the development of LN include male sex, younger age, and non-European ancestry. [4] The
goal of treatment of LN is to achieve complete remission (CR) with minimal adverse effects.
[5] Complete remission is critical to preserving long-term kidney health. [6] The
Collaborative Study Group conducted a prospective therapeutic trial [6] and found that
patients with a complete clinical response had 92% kidney survival at ten years compared to

43% in those with partial response and 13% in non-responders.

The treatment outcomes for proliferative LN have improved since the 1970s when
glucocorticoids were the only treatment available. [7] Since then, a combination of
glucocorticoids and immunosuppressive regimens like cyclophosphamide (CYC),
mycophenolic acid analogues (MPAA) with or without calcineurin inhibitors (CNI) or
belimumab have become the standard induction therapy. [7] This combination therapy has
resulted in lower relapse rates and improved long-term kidney survival compared to
glucocorticoid treatment alone. [7] However, despite these improvements, less than 60% of

LN patients achieve complete remission during the induction phase. [5]

Research on the induction phase of LN treatment has mainly focused on comparing the
efficacy and side effects of different treatment regimens, such as mycophenolate mofetil
(MMF) and CYC. One such study is the Aspreva Lupus Management Study (ALMS) [8], a
multiethnic prospective study of 370 patients which found equal efficacy between MMF and
standard dose CYC at six months and after 3.5 years. The MMF group had a total response
rate of 56% (with 8.6% CR) and the CYC group had a total response rate of 53% (with 8.1%
CR) at six months. Rates of adverse events were similar between the groups, but
gastrointestinal toxicity and the overall dropout rate was higher in the MMF-treated group.
Another study in Egypt [9] found that 87.1% of 85 biopsy-proven LN patients achieved
remission within the first year, with 31.8% achieving complete remission and 55.2%
achieving partial remission. There is limited data on LN treatment outcomes in Africa, hence
our study which was conducted at a tertiary institution in Johannesburg, South Africa, aimed
to determine the proportion of patients who achieved remission in the induction phase using

MMF or standard dose intravenous CYC.
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METHODS

Study design, population and site

The Human Research Ethics Committee of the University of the Witwatersrand approved the

research protocol (Ethics certificate number M210261). The research was a retrospective
cohort study of all the patients who were diagnosed and treated for proliferative lupus
nephritis at the adult renal unit at Chris Hani Baragwanath Academic Hospital (CHBAH)
over 10-years, from the 1st of January 2010 to the 31st of December 2019.

Sample size and data collection

A total number of 61 patients were analysed in the study. The data was collected from the
outpatient files at the adult renal unit at CHBAH. The information collected included
demographics, co-morbidities, symptoms at presentation, laboratory results, treatment
regimen and response thereof, side effects of medication and other treatment modalities
instituted for the patient. The lab results collected were blood and urine tests including
autoimmune biomarkers, urea and electrolytes, urine protein-to-creatinine ratio (UPCR).

Additionally, the patients’ kidney biopsy histology results were obtained from NHLS.

Below is a summary of the induction phase regimens used at CHBAH, which were assessed

in this study:

Steroid regimen:

Methylprednisolone 1V 500mg-1 g/day for 3 days followed by:

Oral prednisone 0.5-1 mg/kg/day (maximum 80 mg/day), taper over several months.
e) Immunosuppressives (one of the following regimens):
5. Oral MMF 2-3 g/d in 2 divided doses x 6 months.

6. Intravenous cyclophosphamide 0.5-1 g/m? monthly x 6 months, known as the

National Institute of Health (NIH) regimen or the standard dose regimen.

A favourable outcome was defined as the achievement of complete remission at the end of
the induction phase. A poor outcome was defined as partial remission or non-response to

treatment at the end of the induction phase.
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2.4 Assessment of treatment response

Treatment response was classified into complete response (CR), partial response (PR) and no
response (NR) as per the Kidney Disease: Improving Global Outcomes (KDIGO) guideline
[7] definitions shown below:

a. Complete response - Decline in UPCR to <0.5 g/g (<50 mg/ mmol); return of
serum creatinine to previous baseline.

b. Partial response - >50% decrease in UPCR; if there was nephrotic-range
proteinuria, then reduction to <3g/g [<300 mg/mmol] also; stabilization
(x25%), or improvement of serum creatinine, but not to normal.

c. No response - Failure to achieve a complete or partial remission.

2.5 Statistics and data analysis

The data that was collected from the patients’ files was collated using Microsoft Excel. All
statistical analyses were generated using STATA version 5 (StataCorp, Texas). Age was
expressed as the mean, median and interquartile range (IQR). Percentages were used for
description of sex and ethnicity. Time to event analysis was used to describe the length of
time from SLE diagnosis to LN diagnosis. A Kaplan Meier curve was plotted to describe the
time to LN diagnosis. Risk ratios (RR) were presented with their 95% confidence interval
(CI). A p-value of less than 0.05 was considered statistically significant. A multivariable
regression analysis was used to determine the predictors of treatment outcomes and also to

calculate the p-values.
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RESULTS
Demaographics

The study population consisted of a total of 61 patients, 52(85. 2%) females and 9(14.8%)
males. The mean age was 30 years. There were 55 Africans (90.2%), with only 4(6.6%)
coloureds, 1(1.6%) white patient and 1(1.6%) Indian patient.

Table 1: A summary of renal biopsy findings of patients diagnosed with lupus nephritis
at Chris Hani Baragwanath Academic Hospital between 2010 and 2019, n=61.

Variable Number (Percentage)
Lupus nephritis class
" 10 (16.4%)
v 13 (21.3%)
V 16 (26.2%)
" &V 8 (13.1%)
V&V 14 (23.0%)
Crescents
Positive 27 (44.3%)
Negative 34 (55.7%)
Activity index
0-4 25 (41.0%)
5-9 14 (23.0%)
10-14 13 (21.3%)
>15 6 (9.8%)
Not reported 3 (4.9%)
Chronicity index
0-3 42 (68.9%)
4-9 16 (26.2%)
Not reported 3 (4.9%)
Time frame from SLE to LN diagnosis
At SLE diagnosis 42 (68%)
Within 36 months 50 (82%)

Abbreviations: SLE-Systemic Lupus Erythematosus, LN-Lupus Nephritis.
Clinical Characteristics

The majority of the patients were symptomatic at the time of renal biopsy. Only one patient
was asymptomatic. This patient was biopsied because of significant proteinuria, with a urine
protein-to-creatinine ratio of 0.243g/mmol. Oedema was the most prevalent symptom at
presentation and was present in 50 (82%) of the patients. Comorbid conditions were present
in 36 (59%) of the patients. The most common comorbidity was hypertension, which was

present in 28 (45.9%) of the patients.
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Incidence of different LN classes

Class V was the commonest LN class in this study, with a prevalence of 26.2% (n=16). Even
after considering the mixed classes, class V was still the most prevalent, occurring in 37
(60.7%) patients. Most patients, 42 out of the 61 (68%), were diagnosed with LN at the
initial presentation with SLE. Fifty (82%) of them were diagnosed with LN within 36
months of SLE diagnosis. (See Table 1)

Treatment modalities and outcomes

A total number of 32 (52.5%) of the patients received cyclophosphamide, while 29 (47.5%)
received MMF. Only one patient changed regimen from MMF to CYC due to side effects of
MMPF, namely diarrhoea.

Table 2: Treatment modalities and outcomes of patients diagnosed with proliferative
lupus nephritis at Chris Hani Baragwanath Academic Hospital between 2010 and 2019,
n=61.

Variable Total (Percentage)

Treatment regimen

Cyclophosphamide 32 (52,5%)

Mycophenolate Mofetil 29 (47.5%)

Regimen change

CYC to MMF 0 (0%)

MMF to CYC 1 (1.6%)

Treatment response Total (61) CYC(32) MMF(29)
Complete remission 27 (44.3%) 15 (46.9%) 12 (41.4%)
Partial remission 24 (39.3%) 10 (31.3%) 14 (48.3%)
No response 10 (16.4%) 7 (21.9%) 3 (10.3%)
Side-effect profile

Infections 5 (8.2%) 3 (9.4%) 2 (6.9%)
Leukopenia 3 (4.9%) 2 (6.25%) 1 (3.4%)
Diarrhoea 3 (4.9%) 1 (3.1%) 2 (6.9%)
Other treatment modalities

Haemodialysis 11 (18%)

Plasma exchange 1 (1.6%)

Abbreviations: CYC-Cyclophosphamide, MMF-Mycophenolate Mofetil

The proportion of patients who achieved complete remission was 44.3% (n=27), while 39.3%
(n=24) had partial remission, making a total remission rate of 83.6%, while 16.4% (n=10) did

not respond to treatment. (See Table 2)
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The two treatment regimens were comparable in achieving complete remission, with 46.9%
for cyclophosphamide and 41.4% for MMF. The total remission for MMF was higher at

89.7% versus 78.4% for CYC. A higher non-response rate was recorded for CYC at 21.9%
than for MMF at 10.4%. These apparent differences in the treatment outcomes between the

two treatment regimens were not statistically significant (p=0.316). (See Figure 1)
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Abbreviations: MMF = Mycophenolate Mofetil, CYC=cyclophosphamide

Figure 1: A comparison of the treatment efficacy of the two treatment regimens used in
the study, n=61.

The side-effect profile between the two regimens was similar, with 18% of patients on CYC
and 17.2% of patients on MMF affected. Infections were the most common side effect
occurring in 5 patients (8.2%). Four of these patients had urinary tract infections; 3 of whom
cultured Escherichia coli (E. coli) in urine and the fourth one cultured Enterococcus faecalis
(E. faecalis). One of the patients who cultured E. Coli had Extended Spectrum Beta
Lactamase [ESBL] E. coli. The fifth patient had Staphylococcus aureus septicaemia
diagnosed on blood culture. Other side effects attributed to adjuvant therapy included
retinopathy in 3 patients (4.9%), steroid-induced diabetes mellitus in 2 patients (3.3%) and
acne in 2 patients (3.3%).

Eleven patients (18%) required haemodialysis, of which 5 recovered their renal function in
less than three months, and six progressed to end-stage renal disease (ESRD) and required
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chronic dialysis. Two of these 6 CKD patients were initiated on peritoneal dialysis. One of
the five patients who recovered their renal function presented with thrombotic
thrombocytopenic purpura (TTP) and underwent plasma exchange and haemodialysis. No

deaths were reported in the cohort under study for the duration of the induction period.
Predictors of treatment outcomes

Most of the predictor variables were not found to be significantly associated with either poor
or good responses to treatment. Table 3 summarises the variables that were analysed in

relation to treatment outcomes.

A high chronicity index was associated with poor treatment response; that is, patients with a
chronicity index of 4-9 were 2.7 times more likely to have poor treatment response compared
to those with a chronicity index of 0-3 and this was statistically significant (p=0.03), adjusted
risk ratio 2.73 [1.08-6.90].

Patients with mixed classes 4 and 5 were 1.83 times more likely to have poor treatment
response than those with class 3 LN, adjusted risk ratio 1.83 [0.66-5.08]. However, this was
not statistically significant (p=0.2). Compared to females, males were less likely to have a
poor response to treatment, adjusted risk ratio of 0.64 [95%: 0.33-1.25] despite not being
statistically significant (p=0.196).
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Table 3: Log binomial regression model showing factors associated with poor treatment

response in the study sample, n=61.

Variable Unadjusted Risk Ratio P value Adjusted Risk Ratio P value
[95% confidence [95% confidence
interval] interval]

Lupus nephritis
class
Class 111 Reference Reference
Class 11/ 1.25 [0.45-3.49] 0.670 1.19 [0.41-3.44] 0.747
Class IV 1.25[0.50-3.14] 0.635 1.14 [0.40-3.26] 0.809
Class IV/IV 2.00 [0.88-4.40] 0.101 1.83 [0.66-5.08] 0.242
Class V 1.00 [0.38-2.66] 1.000 0.97 [0.34-2.76] 0.959
Sex Females Reference Reference

Males 0.83 [0.38-1.79] 0.626 0.64 [0.33-1.25] 0.196
Age group/Years
<20 Reference -
20-29 1.16 [0.42-3.18] 0.774 -
30-39 1.47 [0.55-3.90] 0.443 -
>40 2.13[0.83-5.50] 0.117 -
Haemodialysis
No Reference Reference
Yes 0.84 [0.42-1.69] 0.628 0.80 [0.37-1.70] 0.556
Regimen
MMF Reference
CYC 0.85[0.52-1.38] 0.551 -
Comorbidities
No Reference Reference
Yes 1.08 [0.67-1.77] 0.742 1.16 [0.68-2.00] 0.585
Chronicity
0-3 Reference Reference
4-9 2.01 [1.30-3.10] 0.002 2.73 [1.08-6.90] 0.033
Joint pains
No Reference
Yes 0.94 [0.52-1.69] 0.837 -
Rash
No Reference
Yes 0.93 [0.55-1.57] 0.791 -
Serositis 0.79 [0.43-1.46] 0.446 -
ANA 0.99 [0.98-1.00] 0.289 1.00 [0.98-1.01] 0.987
DsDNA 1.00 [0.99-1.03] 0.292 -
Creatinine 1.00 [0.99-1.01] 0.563 1.00 [0.98-1.03] 0.637
Anti-Sm Abs 0.99 [0.99-1.02] 0.256 -
UPCR 1.47 [0.64-3.42] 0.366 1.43 [0.52-2.39] 0.236
Serum albumin 1.00 [0.97-1.03] 0.979 -
Cholesterol 1.04 [0.91-1.18] 0.602 -
Platelets 1.04 [1.00-1.03] 0.212 -
White blood cells 0.99 [0.95-1.04] 0.863 -
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DISCUSSION

This retrospective audit of 61 patients with biopsy-proven proliferative lupus nephritis at a
referral centre in Johannesburg, South Africa, shows that both MMF and the NIH CYC
regimen were utilised at equal rates and achieved similar remission rates. Furthermore, the

side effect profile of the two regimens was comparable.

The majority of the patients in the study were females (85.2%, n=52), with a female-to-male
ratio of 5:1 and a mean age of 30 years. This is in keeping with the known characteristic
demographics of SLE, namely the fact that it mainly affects young females [10]. Most of the
patients were black Africans (90.2%, n=56), which demonstrates the main ethnicity of
patients serviced by the Chris Hani Baragwanath Academic Hospital. According to StatsSA,
black Africans make up 98.5% of the population in Soweto. [11]

Most of the patients (68%, n=42) were diagnosed with LN at the initial presentation with
SLE. Fifty (82%) of the 61 patients were diagnosed with LN within 36 months of SLE
diagnosis, in keeping with the fact that LN typically develops within the first 6 to 36 months
of SLE diagnosis. [10]

Among the 61 patients, a significant proportion of 59% (n=36) had comorbidities, of which
hypertension was the most prevalent at 45.9% (n=28). It was unclear what proportion of the
hypertension was a complication of the LN or whether it was primary hypertension due to
inadequate documentation in some of the patients’ files. Oedema was the most prevalent
symptom at presentation, affecting 82% (n=50) of the patients, which was caused by the
proteinuria associated with LN. The rest of the symptoms; including rash, serositis,
synovitis, oral ulcers, seizures, vasculitis, and alopecia, were consistent with typical SLE

manifestations.

Pure class V was the most common LN class in this study, with a prevalence of 26.2%
(n=16). After taking the mixed classes into consideration, class V was still the most
common, occurring in 37 (60.7%) patients. Different studies have reported different classes
of LN as being the most common. A retrospective study in the Western Cape found that the
most common class of LN was class 1V, [12] while another retrospective study of 105 LN
patients in Durban found pure class V to be the most common, with a prevalence of 34.9%.
[13] One study from Cape Town found class Il to be the most common with a prevalence
of 42.9%. [14]
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Mycophenolate mofetil and CYC were used at a similar rate for induction therapy, with 32
(52.5%) patients receiving cyclophosphamide while 29 (47.5%) received MMF. Achieving
complete remission at the end of the six months of induction therapy was the primary
outcome, which is critical to preserving long-term kidney health. [5] The proportion of
patients who achieved complete remission in our study was 44.3% (n=27), while 39.3%
(n=25) had partial remission, making a total remission rate of 83.6%, while 16.4% (n=10) did
not respond to treatment. The total remission outcome is comparable to the findings of other
studies. [9, 13, 14] Less than 60% of LN patients are known to achieve complete remission
during the induction phase. [5] This fact is also demonstrated in our study. The previously
mentioned study conducted in Durban reported a total remission of 81.6% (complete
remission 29.9% and partial remission 51.7%). [13] In a Cape Town retrospective study of
84 LN patients, the total remission was 78.8% (complete remission 19.7% and partial
remission 59.1%). [14] An Egyptian study of 85 biopsy-proven LN patients found that
87.1% achieved remission, with complete remission at 31.8% and partial remission at 55.2%,

while 12.9% had treatment resistance. [9]

The two treatment regimens had similar efficacy, with a complete remission of 46.9% for
CYC and 41.4% for MMF. The total remission for CYC was 78.2% (partial remission
31.3%), while for MMF it was 89.7% (partial remission 48.3%). Cyclophosphamide was
associated with a higher non-response rate of 21.9% versus 10.4% for MMF. However, these
apparent differences in the treatment outcomes between the two treatment regimens were not
statistically significant (p=0.316). Several studies have reported the comparable efficacy
between MMF and CYC, although the remission rates differ. One study from Cape Town
reported a total remission of 87.5% for MMF (complete remission 25% and partial remission
62.5%), while that for CYC was 76% (complete remission 18% and partial remission 58%).
[14] The total remissions of the two regimens in this study are similar to the findings in our
study. The study from Durban found a total remission of 72.2% for CYC and 80.4% for
MMF. [13]

However, other studies have reported lower remission rates. One such study was conducted
by Ginzler et al. (2005) on 140 LN patients, where it was found that complete remission
occurred in 22.5% of patients receiving MMF and 5.8% receiving CYC. Partial remission
occurred in 29.6% of patients on MMF and 24.6% of patients on CYC. [15]
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The Aspreva Lupus Management Study (ALMS), [16] a multiethnic prospective study of 370
patients, also found equal efficacy between MMF and CY C with a total response of 56% in
the MMF group (complete remission 8, 6%) and 53% in the CYC group (8.1% complete

remission) at six months.

The two treatment regimens had similar side effect profiles, with 18% of patients on CYC
and 17.2% of patients on MMF affected. Infections were the most common side effect
occurring in 5 patients (8.2%). This is expected since the treatment regimens are
immunosuppressives, which weaken the immune system, resulting in susceptibility to
infections. One patient had to switch regimens from MMF to CYC due to non-resolving
diarrhoea. In the ALMS, rates of adverse events were similar between the regimens, but
gastrointestinal toxicity and the overall dropout rate were higher in the MMF-treated group.
[16]

Most of the predictor variables were not significantly associated with either poor or good
response to treatment. The most likely reason for this is that the study is underpowered by the
small sample size. The statistically significant predictor of poor treatment response was a
high chronicity index of 4 and above (p=0.03), adjusted risk ratio of 2.73 [1.08-6.90].

Limitations

Since this is a retrospective study, it has inherent limitations. The main one is the

small sample size, which underpowers the study and skews certain outcomes. The second
limitation is the lack of uniform documentation among the health service providers, of which
in some cases, the documentation was entirely inadequate for making meaningful analysis.
Another limitation is that in a retrospective study, it is difficult to ascertain the patients’
compliance with oral medication taken at home, which could affect treatment response rates.
Also, the side effect profile may not have been accurately captured in the patients’ files since
patients can get treatment for side effects elsewhere between review dates. The single-centre
nature of this study is an additional limitation which precludes generalizability of the

findings.
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CONCLUSION

In this study, we have demonstrated that both the MMF and CY C regimens are used at
similar rates at CHBAH, have similar efficacy, and the treatment outcomes of lupus nephritis
following the induction phase at CHBAH are comparable to the findings of other studies
conducted elsewhere worldwide. Furthermore, the study has shown that a high chronicity
index of 4 and above is a predictor of poor treatment response. A further multicentre study

involving all the centres serviced by the adult renal unit at CHBAH is recommended.
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