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Review of refractory lupus nephritis

Systemic lupus erythematosus (SLE) is an 
extremely heterogeneous, multisystem, auto-
immune disease, characterized by the presence 
of multiple autoantibodies and deposition of 
immune complexes in various tissues. Nephritis, 
which is the most frequent serious manifestation 
of the disease, can affect up to 60% of adults 
and 80–90% of children throughout the course 
of illness [1,2]. Untreated it has a dismal prog-
nosis, with 5-year survival rates varying from 
0 to 20%. The introduction of corticosteroids 
and then immunosuppressive therapies, namely 
cyclophosphamide (CYP) and, more recently, 
mycophenolate mofetil (MMF), which is less 
toxic than CYP with regard to gonadal toxic-
ity, have improved prognosis, such that 5-year 
survival rates are approximately 95%, and at 
10 years 90% [3]. Rates of end-stage renal fail-
ure (ESRF) have, however, remained static at 
10–20% despite the effective therapies available 
[3]. Response to therapy is slow and often incom-
plete, with approximately 25–50% patients expe-
riencing remission (both partial and complete) at 
2 years, and the majority having a relapse after 
5 years, despite continuous immunosuppressive 
therapy [4]. 

The term ‘refractory nephritis’ is used for those 
patients with none or partial response to first-line 
therapies, namely CYP or MMF. Response cri-
teria for lupus nephritis clinical trials have been 

established by the ACR, on the basis of the effects 
of treatment on renal function, proteinuria and 
urinary sediments [5]. These have been endorsed 
by a European consensus statement in 2009 [6]. 
A complete response is defined as inactive urinary 
sediment, a decrease in proteinuria to ≤0.2 g/day 
and normal or stable renal function. A sustained 
response of 3–6 months is considered a remis-
sion, but cannot be judged to be complete remis-
sion in the absence of a biopsy. Partial response 
is a level of improvement defined as an inactive 
urinary sediment, proteinuria <0.5 g/day, with 
normal or stable renal function. Recently, 
the European League Against Rheumatism 
(EULAR)-European Dialysis and Transplant 
Association (EDTA) have published definitions 
of response in lupus nephritis [7]. Complete renal 
response is defined as urine protein:creatinine 
ratio <50 mg/mmol and normal or near normal 
(within 10% of normal glomerular filtration rate 
[GFR] if previously abnormal) GFR. Partial renal 
response is defined as >50% reduction in protein-
uria to subnephrotic levels and normal or near 
normal GFR. This should be achieved prefer-
ably by 6 months and no later than 12 months 
following treatment initiation. Improvement is 
defined as any reduction in proteinuria and nor-
malization or stabilization of GFR. Switching to 
an alternative agent is recommended for patients 
who do not improve within 3–4 months, or those 
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who do not achieve partial remission within 
6–12  months or complete remission within 
2 years [7].

Flare is an increase in disease activity, 
requiring more aggressive immunosuppressive 
therapy. A renal flare is indicated by an increase 
in proteinuria, serum creatinine, presence of 
active urine sediments or a decrease in creatinine 
clearance. It may be a proteinuric, nephritic 
or a severe nephritic flare. Nephritic flares are 
common, even in those patients who achieve 
complete response [8]. Patients with nephritic 
flares have a higher risk of developing doubling 
of serum creatinine and ESRD over the long term 
as compared with those with proteinuric flares [9].

Factors affecting prognosis
The prognosis of nephritis is unpredictable. 
Various demographic, clinical, histological and 
serologic factors affect the outcome (Box 1) [10]. 
Individual risk factors are extremely heterogeneous 
and vary in their overall impact. Those patients 
with the highest number of risk factors are likely 
to have more aggressive disease with a worse 
prognosis. 

The incidence of nephritis is higher, and its 
severity greater, in African, Asian and Latin 
American individuals, as compared with 
Caucasians [11–13]. Patients of African–American 
ethnicity also have a less favorable response 
to CYP with greater flares, both nephritic and 
proteinuric, compared with Caucasians [14]. Male 
gender and juvenile-onset SLE have also been 
associated with a higher incidence and more 
severe nephritis [12,15–17]. Various other features 
such as nephrotic syndrome, azotemia, presence of 
antiphospholipid antibodies, high activity index 
and marked chronic changes on histopathology, 
class III, IV and combined class IV/V, have also 
indicated adverse prognosis in different studies. 

Long-term follow-up of the Euro-Lupus 
trial concluded that early response to therapy 

at 6  months, defined as a decrease in serum 
creatinine and proteinuria <1 g/24 h, was the 
best predictor of good long-term renal outcome 
[18,19]. Overall 10-year survival rates and renal 
survival rates are better in patients who attain 
complete remission (95 and 94%, respectively) as 
compared to those who attain partial remission 
(76 and 45%, respectively) or no remission 
(45 and 19%, respectively) [20]. Similarly, failure 
to attain complete remission at 6 months predicts 
renal relapse and ESRD in the long term [21]. 

Overview of the treatment of lupus 
nephritis
Treatment of lupus nephritis is a challenge despite 
recommendations published by the ACR and more 
recently the EULAR/EDTA, due to overall poor 
response to recommended treatment. It is divided 
into two phases: induction of remission and 
maintenance of remission. The recently published 
ACR guidelines for the management of lupus 
nephritis have recommended that all patients with 
clinical evidence of nephritis, who were previously 
untreated, undergo a renal biopsy to classify the 
glomerular disease by the ISN/RPS classification 
and evaluate for activity, chronicity, vascular 
and tubular lesions [22]. The EULAR/EDTA 
also recommend biopsy in patients with any 
sign of renal involvement, especially in those 
with reproducible proteinuria >0.5 g/24 h with 
glomerular hematuria and cellular casts [7].

In patients with proliferative nephritis, CYP, 
administered either as the modified NIH regime 
or the Euro-Lupus regime, or MMF, are used for 
inducing remission [22]. A recent meta-analysis 
considered both these drugs to be of equivalent 
efficacy [23]. In certain situations, for example, 
African–American and Hispanic individuals and 
in certain patients to avoid premature ovarian 
failure, MMF is preferred as the first choice 
for induction of remission [14,24]. The Euro-
Lupus regime of low dose CYP pulse therapy 
has demonstrated the same efficacy as the NIH 
regime over 10 years, with better safety [19]. This 
trial included predominantly Caucasian and 
not blacks or Hispanic individuals. Thus the 
recent ACR guidelines recommend this low-dose 
therapy only for patients of western or southern 
European backgrounds [22]. 

Either azathioprine or MMF is used as 
maintenance therapy once remission is achieved 
[22]. The maintenance phase of the ALMS trial 
showed superior efficacy of MMF to maintain 
remission [25]. The MAINTAIN nephritis trial 
on the other hand showed equivalent efficacy and 
safety [26]. The ALMS trial included patients of 

Box 1. Factors associated with adverse prognosis in lupus nephritis.

Demographic

�� Black race, male gender, juvenile-onset disease 

Clinical

�� Hypertension, pregnancy, failure to achieve or a marked delay (>2 years) to 
achieve remission

Laboratory

�� Azotemia, nephritic urinary sediment, nephrotic syndrome, presence of 
antiphospholipid antibodies, anemia, thrombocytopenia

Histologic

�� Proliferative or mixed membranous and proliferative nephritis, high activity index, 
marked chronicity
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diverse ethnicity and different geographic regions, 
treated with either high-dose CYP (modified 
NIH protocol) or MMF in the induction phase, 
whereas the MAINTAIN trial was an extension 
of the Euro-Lupus trial, which predominantly 
included Caucasians with active nephritis who 
were treated with low-dose CYP (Euro-Lupus 
regime) for induction of remission. 

Adjunctive therapy includes hydroxychloro
quine, which decreases flare rate and there is 
significantly lesser damage accrual, including 
renal damage in patients on hydroxychloroquine 
[27–29]. For patients with proteinuria, angiotensin-
converting enzyme inhibitors or angiotensin 
receptor blockers are required. These agents reduce 
the intraglomerular pressure and delay doubling 
of serum creatinine and progression to end-stage 
renal disease [25]. Control of hypertension with 
target values <130/80 mmHg, and hyperlipidemia 
in patients with LDL cholesterol >100 mg/dl with 
statins is also essential [101,102].

Treatment of refractory lupus 
nephritis
There is no international consensus on the 
definition of refractory lupus nephritis. According 
to NIH criteria refractory patients are those who 
show no response to treatment and those in whom 
proteinuria does not decrease to less than half of 
pretreatment value or to <3 g/day and who have 
persistent active urinary casts or deterioration 
in serum creatinine level [30]. According to the 
EULAR consensus statement, nonresponders or 
patients with treatment failure are those who do 
not achieve even a partial response [6]. Switching 
to an alternative agent is recommended in patients 
who fail to improve within 3–4 months, do not 
achieve partial response after 6–12 months or 
complete response after 2  years [7]. Switching 
to another first-line drug, for example, MMF 
if the patient received CYP, and vice versa may 
be attempted [22,31]. Additionally, alternative 
treatments as given below may also be considered. 

�� Calcineurin inhibitors
Cyclosporine (CsA) is a prodrug, which after 
binding to its cytoplasmic receptor cyclophyllin, 
subsequently binds to calcineurin, and 
interferes with IL-2 production, which causes 
T-cell activation and thus it dampens T-cell 
cytokine production. It also causes cell arrest in 
G0–G1 phase of the cell cycle, thus decreasing 
T-cell proliferation [32]. It also stabilizes the 
actin skeleton of the podocytes and decreases 
proteinuria [33]. Tacrolimus binds to a different 
receptor, FK-binding protein-12, which then 

interacts with calcineurin, inhibiting IL-2 
production. These drugs have been successfully 
used to treat refractory nephritis. 

An initial trial of 18 patients with proliferative 
nephritis, refractory to conventional therapy, when 
administered CsA at 5 mg/kg/day, demonstrated 
reduction in proteinuria, improvement in renal 
function and decrease in the dose of corticosteroids 
[34]. A trial that compared cyclosporine with 
CYP as induction and maintenance in patients 
with active proliferative nephritis demonstrated 
comparable efficacy of both the drugs [35]. A 
multicenter randomized controlled trial of 
75 patients with diffuse proliferative nephritis, 
compared the efficacy of CsA versus azathioprine 
as maintenance therapy after induction of 
remission with 3 months of prednisolone and oral 
CYP [36]. Treatment was continued for 4 years. 
The flare rates were comparable (7 in CsA group 
versus 8 in the azathioprine group), and there 
was no difference in the proteinuria and blood 
pressure levels, with both the drugs being well 
tolerated. Significantly higher number of patients 
in the CsA group had undetectable proteinuria 
(42 vs 15%). Another trial of ten  patients 
randomized to receive prednisolone or CsA 
for 1  year showed that proteinuria decreased 
significantly in patients receiving CsA (i.e., 
from 2.5 g/day to 0.14 g/day) [37]. Hence CsA 
is an effective option for patients with refractory 
nephritis, especially to decrease proteinuria and 
the cumulative corticosteroid dose. 

A study compared multitarget therapy (MT) 
comprising tacrolimus, MMF and prednisolone 
with intravenous (iv.) CYP in patients with biopsy 
proven combined class V and IV LN for 6, or 
9 months if complete remission was not achieved 
[38]. Enrolled patients (n = 40) had preserved 
renal function, proteinuria 4.4 ± 2.0 g/day and 
70% had previously been treated with MMF or 
CYP. Rates of complete remission were higher 
both at 6 and 9 months with MT (50 and 65%, 
respectively) as compared with iv. CYP (5 and 
15%, respectively). Rates of partial remission at 
6 months were similar in both groups (40%). At 
9 months partial remission was observed in 30% 
in the MT group and 40% in the iv. CYP group. 
Adverse events were more frequent in the iv. CYP 
group, but new onset of hypertension was seen in 
the MT group. This study highlighted the role 
of MT in the treatment of mixed class IV and 
V LN, which responds less well to conventional 
immunosuppressives and has a poor prognosis. 

In another study of seven LN patients 
refractory to MMF, it was shown that when 
tacrolimus was added (dual therapy), one patient 
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achieved complete response, three attained 
partial response and one had a reduction in 
proteinuria [39]. However, toxicity limited 
the use of tacrolimus in five patients (diabetic 
ketoacidosis in one, proteinuria in two and 
muscle pain in two patients), but there was no 
severe nephrotoxicity. 

The study concluded that MT is a good 
option in refractory cases, but patients must be 
monitored for possible side effects. 

A recent study of 70 patients with proliferative 
and membranous nephritis, who were treated 
with MMF, of whom 23 failed treatment and 17 
received tacrolimus in combination with MMF 
[40]. Twelve out of 17 (70%) responded (six 
complete remission and six partial remission), four 
of whom relapsed at 19 ± 6 months. The study 
concluded that combination with tacrolimus is 
a safe and effective option for MMF-resistant 
patients. 

Hence tacrolimus, either as monotherapy or 
as multitarget therapy is an option in patients 
refractory to CYP or MMF or both. 

Table 1 summarizes the results of various trials 
with calcineurin inhibitors in refractory lupus 
nephritis. 

�� Leflunomide
Leflunomide, which is currently used as a disease-
modifying drug in patients with rheumatoid 
arthritis, has demonstrated efficacy in patients 
with lupus nephritis refractory or intolerant 
to standard drugs [41]. Nineteen patients with 
lupus nephritis, of whom 12 were refractory to 
CYP, were given a loading dose of leflunomide 
of 100 mg/day for 3 days followed by 20 mg/day 
for a mean of 52 weeks. Thirteen out of 17 (76%) 
patients achieved a response. Complete response 
was observed in five out of 17 (29%) and partial 
response in eight out of 17 (47%) patients. 

Another Chinese study of 51 nephritis patients, 
15 of whom had relapsing disease demonstrated 
total response in 60% and complete remission 
in 6.7% of the patients when treated with 
leflunomide [42].

�� Intravenous immunoglobulin
In a small randomized trial, iv. immunoglobulin 
(400  mg/kg monthly for 18  months) was as 
effective as iv. CYP pulse (1 g/m2 every 2 months 
for 6 months and then every quarterly for 1 year) as 
maintenance therapy in patients with proliferative 
nephritis [43]. Although there are reviews on the 
efficacy of this drug, controlled trials are required 
[44,45]. Adverse reactions have been reported in up 
to 20% of infusions, most of which are minor 
and transient, such as headache and transfusion-
related reactions [46]. Potential serious reactions 
that can occur in 2–6% of patients include 
hemolysis, thrombotic complications, aseptic 
meningitis and acute renal failure [47].

Biologic agents 
Various biologics have been tried in uncontrolled 
studies in patients with relapsed or refractory 
lupus nephritis (Table  2). However, the small 
number of patients, short follow-up and different 
regimes used warrant caution when interpreting 
these studies. Biologics that target B cells, T cells 
or cytokines and complement components have 
been tried. Among the various biologics, there 
is much greater experience with B-cell directed 
therapies, especially rituximab.

�� B-cell directed therapies
B cells are central in the pathogenesis of 
lupus nephritis. These produce pathogenic 
autoantibodies, act as antigen presenting cells 
for autoreactive T cells, provide costimulatory 
support for T-cell activation and produce a 

Table 1. Trials with calcineurin inhibitors in refractory lupus nephritis.

Study (year) Patients (n) Drug Effectiveness Ref. 

Favre et al. (1989) 18 CsA 5 mg/kg/day Reduction in proteinuria, improvement in renal function 
and decrease in the dose of corticosteroids

[34]

Zavada et al. (2010) 40 CsA vs CYP for induction Comparable efficacy of both drugs [35]

Moroni et al. (2006) 75 CsA vs azathioprine for 
maintenance

No difference in the proteinuria and blood pressure 
Comparable flare rates

[36]

Balletta et al. (1992) 10 CsA vs prednisolone Proteinuria decreased significantly in patients 
receiving CsA

[37]

Bao et al. (2008) 40 MT vs intravenous CYP Higher rates of complete remission with MT at 6 and 
9 months

[38]

Lanata et al. (2010) 7 Tacrolimus added to MMF Five responded [39]

CsA: Cyclosporine; CYP: Cyclophosphamide; MMF: Mycophenolate mofetil; MT: Multitarget therapy.
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variety of cytokines such as IL-6 and TNF-a 
[48]. Biologics act by depleting B cells, inhibiting 
their activation and reducing B-cell and plasma 
cell survival. 

�� B-cell depletion
Rituximab is a chimeric mouse–human 
monoclonal antibody directed against the 
B-cell surface molecule CD20. This molecule is 
absent on the pre-B cells and plasma cells. Thus 
it causes depletion of the peripheral B cells, 
without affecting regeneration of these cells or 
the production of immunoglobulins [49,50]. It 
depletes B cells by antibody-dependent, cell-
mediated cytotoxicity (ADCC), apoptosis and 
complement-mediated cell lysis [51]. A number of 
case reports and case series have reported efficacy 
of this drug in refractory patients [52–59]. However, 
the LUNAR trial, which was a randomized 
double-blind placebo-controlled trial comparing 
rituximab with placebo in addition to MMF and 
prednisolone in 144 patients (approximately half 
were refractory to conventional therapy) with 
class III or IV nephritis, did not demonstrate 
a superior response with rituximab [60]. Rates 
of partial and complete responses were 57 and 
46% in patients treated with rituximab versus 
placebo, respectively. There was, however, an 
11% difference in the absolute renal response at 
the end of 1 year. Additionally, eight placebo-
treated patients and no patient who was given 
rituximab required CYP rescue therapy. A 
complete response with respect to proteinuria was 
also higher in patients who received rituximab 
(32 vs 9%). This reduction in proteinuria 
persisted through 78 weeks, raising the 
possibility that a longer duration of observation 
may be necessary to understand the impact of 
rituximab. When renal response according to 
race and ethnicity was taken into account, the 
difference in the treatment responses between 
the two groups in black individuals was 25%. 
The failure to achieve the primary outcome by 
rituximab may be explained by the fact that the 
trial included a heterogeneous population with 
respect to ethnicity, unlike the case series, which 
predominantly comprised white individuals, and 
these patients did not have very active disease, 
and were also concomitantly receiving other 
immunosuppressants, namely MMF, which may 
have masked any beneficial effect of rituximab.

In a recently published systematic analysis of 
published reports on the efficacy of rituximab in 
patients with refractory nephritis, 300 patients 
followed-up for 60 weeks reported complete and 
partial response rates in 87, 76, 67 and 76% of 

patients with class III, IV, V and mixed class, 
respectively [61]. The analysis concluded that 
rituximab effectively induces remission in those 
patients in whom standard therapies fail.

In a systematic review of published reports on 
the use of rituximab between 2002 and 2007, in 
188 SLE patients of which 103 had nephritis, the 
overall rate of renal response was 91% [57]. The 
response rates were 82, 98 and 100% in class III, 
IV and V nephritis, respectively. 

Another Mexican study of 52 treatment 
refractory SLE patients, 13 of whom had nephritis, 
38.4% each had complete and partial renal 
responses [62]. The drug also allowed a reduction 
in prednisolone dose in the majority of patients. 

A French study assessed the long-term efficacy 
and safety (>12 months) of rituximab in 20 patients 
with severe proliferative (n = 15) and membranous 
nephritis (n = 5) [63]. Twelve patients received 
rituximab for refractory, and six for relapsing 
nephritis. After a median follow-up of 22 months, 
seven and five patients had complete and partial 
renal remission, respectively. Among the patients 
with class IV nephritis, 66% responded, with five 
achieving complete and five achieving partial 
remission. Two out of five patients with class V 
nephritis had complete remission. The injections 
were overall well tolerated.

Studies have also demonstrated the effectiveness 
of rituximab in improving the histological class. 
A study involving seven female patients with 

Table 2. Biologics for refractory lupus nephritis.

Drug Target 

Biologics targeting B cells

B-cell depletion:
Rituximab (chimeric mAb)
Ocrelizumab  (humanized mAb)
Epratuzumab (humanized mAb)

CD20
CD20
CD22

B-cell survival factors:
Belimumab (human mAb)
Aticacept (TACI–Ig fusion protein)

BLyS/BAFF
BAFF/APRIL

Tolerizing B cells:
Abetimus (synthetic toleragen) dsDNA, BCR

Biologics targeting T cells

Blocking costimulation:
Abatacept (murine CTLA-4 Ig)
Ruplizumab
Tolarizumab

CD28/B7
CD40L
CD40L

Cytokine & complement inhibitors

Sifalimumab IFN-α

Tocilizumab IL-6R

Eculizumab Complement-5

BCR: B-cell receptor; mAb: Monoclonal antibody.
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CYP-resistant proliferative nephritis who were 
treated with rituximab, repeat renal biopsies 
during follow-up demonstrated improvement 
in the majority of patients, and a decrease in 
the activity index was noted (from 6 to 3) [58]. 
Clinical improvement as indicated by a decrease 
in SLEDAI, decreases in anti-dsDNA antibodies 
and decrease in anti-c1q antibodies was seen. 
Another report of two  patients with CYP 
refractory proliferative nephritis, who were given 
four infusions of rituximab and two additional 
CYP pulses, a reduction in activity was noted on 
repeat biopsy [59]. One patient was subsequently 
maintained on low-dose prednisolone alone. 
Rituximab is thus an option in patients refractory 
to first-line immunosuppressants, namely CYP 
and MMF. It can be given as an add-on therapy 
to MMF or CYP, or as monotherapy [7]. 

Rituximab has an overall acceptable 
tolerability and safety profile. Reported adverse 
effects are usually mild and either self-limited 
or responsive to conventional therapy. There 
are, however, reports of progressive multifocal 
leukoencephalopathy developing in patients who 
were administered the drug, and the US FDA has 
issued a warning with regard to this complication 
[64,65]. It is usually administered at doses 
recommended for lymphoma (375 mg/m2 BSA 
weekly for four doses) or in rheumatoid arthritis 
(two 1000 mg doses separated by 2 weeks). 

Ocrelizumab is a fully human monoclonal 
antibody directed against the CD20 molecule on 
the B cells. This molecule has been occasionally 
used in patients with severe refractory lupus 
nephritis [66]. However, a Phase III trial 
(BELONG trial) was prematurely discontinued 
due to severe infections [103]. 

Epratuzumab is a humanized monoclonal 
antibody that targets the CD22 molecule on 
the surface of B cells, and is present from the 
pre-B-cell stage to mature cells, but is absent on 
the plasma cells. It induces depletion of naive 
and transitional B cells, and also inhibits B-cell 
activation and proliferation [67,68]. 

In an initial open-label trial on 14 patients 
with moderately active SLE, significant efficacy 
of epratuzumab was demonstrated, as evidenced 
by reduction in BILAG scores by at least 50% in 
77% of the patients by 18 weeks [67]. Tolerability 
of the drug was satisfactory. However, none of 
the patients had renal involvement. Preliminary 
results from Phase III trials showed that patients 
given epratuzumab had sustained improvement 
in BILAG scores, significant improvement 
in quality of life and less corticosteroid use 
compared with those given placebo [69,70]. 

�� B-cell survival factors
Among the various cytokines and growth 
factors essential for B-lymphocyte survival 
and maturation, the B-lymphocyte stimulator 
protein, also called B-cell activation factor 
(BAFF), and a proliferation-inducing ligand 
(APRIL), is the most important. It is a member 
of the TNF ligand superfamily and binds to three 
different receptors: transmembrane activator and 
calcium-modulating cytophilin ligand interactor 
(TACI), the B-cell maturation antigen (BCMA) 
and the BAFF receptor (BAFF-R).

Belimumab is a human monoclonal IgG1 
antibody that binds to and inhibits soluble 
B-lymphocyte stimulator protein. It has been 
found to be superior compared with placebo in 
two Phase III placebo-controlled trials; BLISS-
52 and BLISS-76 [71,72]. These trials compared 
two doses of belimumab, 1 mg/kg and 10 mg/kg 
versus placebo, in addition to standard therapy 
in more than 1500 serologically positive SLE 
patients, using the SLE responder index as the 
primary end point. There was a statistically 
significant positive result for the primary end 
point with belimumab 10 mg/kg and standard 
of care as compared with placebo, as well as a 
decrease in the anti-dsDNA antibody levels and 
increase in serum complement levels. Overall, 
the drug was well tolerated and was safe. 
However, these trials excluded patients with 
CNS involvement and severe nephritis. The drug 
was recently approved (2011) by the FDA to treat 
antibody-positive SLE, in combination with 
standard therapies. The trial results as well as 
the FDA approval have raised hopes that it may 
be the long-awaited therapy for SLE, including 
for severe CNS and renal manifestations. 

Aticacept is a decoy recombinant fusion 
protein comprising the extracellular domain 
of the TACI receptor and Fc region of human 
IgG1. TACI binds both BAFF and APRIL, 
thereby affecting memory cells, plasma cells 
and immunoglobulin production [73]. In an early 
phase trial involving 24 patients with SLE, the 
drug demonstrated some effect with good overall 
tolerability [74]. A Phase II trial was prematurely 
terminated due to concerns of severe infections. 
Currently it is under investigation. 

�� Tolerizing B cells
Abetimus sodium (LJP 394) is a tetrameric 
oligonucleotide that binds to circulating anti-
dsDNA, forming soluble drug–antibody immune 
complexes, which are rapidly eliminated. A 
more prolonged effect is related to tolerizing 
anti-dsDNA-specific B cells. A randomized 
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placebo-controlled Phase III trial involving 317 
SLE patients with a history of renal flare and anti-
dsDNA antibodies >15I U/ml, using 100 mg/week 
of abetimus for 22 months did not meet its primary 
end point, in other words, prolong the time to 
renal flare [75]. There was, however, 25% fewer 
renal flares in the abetimus group as compared 
with the placebo group. In addition, abetimus 
treatment decreased anti-dsDNA antibody and 
increased complement levels. Significantly more 
patients in the abetimus group had a decrease 
of ≥50% proteinuria. Those patients who had 
impaired renal function at baseline had a trend 
towards reduced rates of renal and SLE flares. 
The drug was well tolerated overall. Another 
placebo-controlled trial involving 230 patients 
with SLE revealed that there was no difference 
in time to renal flare among patients receiving 
abetimus compared with placebo [76]. The drug, 
however, prolonged the time needed to add high-
dose corticosteroids or immunosuppressants, 
and 41% required fewer treatments with 
immunosuppressants. In addition, patients with 
worse renal function (creatinine >1.5 mg/dl) had 
50% lesser flares. 

�� T-cell directed therapies
T cells are also involved in the pathogenesis 
of lupus nephritis. Antibodies in patients with 
SLE are class switched (IgG isotype) and have 
undergone somatic hypermutation. Both these 
indicate that the autoreactive B cells have received 
input from cognate T cells. T cells in addition 
directly infiltrate the renal parenchyma causing 
damage by direct cytotoxicity, and facilitating 
the recruitment and activation of macrophages.

�� Blocking costimulation 
Optimal activation of T cells requires, in addition 
to antigen presentation in the context of the major 
histocompatibility complex proteins, a second 
signal by costimulatory molecules on the surface 
of T cells and antigen-presenting cells, the most 
important of which is CD28 on the T cells and 
B7 (CD80/86) on the antigen-presenting cells. 
Cytotoxic T-lymphocyte activation-4 (CTLA-4), 
which is expressed on activated T cells, binds to 
B7 with a higher affinity than CD28 generating 
inhibitory signaling to the T cells.

Abatacept is a recombinant fusion protein 
comprising the extracellular domain of human 
CTLA-4 fused to the Fc portion of IgG1. It binds 
to CD80/86 with high affinity, preventing T-cell 
activation. It has been found to be effective in 
preventing the progress of nephritis, prolonging 
survival, inducing remission and preventing 

damage when used in combination with CYP 
in mice models of lupus nephritis [77–79].

A trial (ACCESS) using the combination of 
abatacept with CYP (ELNT regime) in patients 
with nephritis is ongoing [104].

Another important costimulation molecule 
is the CD40 on B cells, which interacts with 
CD40L (C154) on the surface of T cells. 
Targeting this pathway reduces the activation of 
autoreactive T cells. Ruplizumab and tolarizumab 
are monoclonal antibodies against CD40L. 
Results from preliminary trials revealed good 
clinical responses [80]. However, owing to an 
increase in the incidence of thromboembolic 
complications, these trials were prematurely 
terminated. Additional studies will be needed to 
assess the long-term effects of these drugs. 

�� Cytokine & complement inhibitors
A variety of cytokines secreted by the T and 
B cells are responsible for much of the damage 
in lupus nephritis, which makes them potential 
therapeutic targets. 

Gene expression profiling of the peripheral 
blood mononuclear cells from patients with 
SLE has revealed an IFN-a signature, which 
correlates with disease activity [81,82]. A Phase 
I study of sifalimumab, a monoclonal antibody 
against IFN-a demonstrated an inhibition of 
IFN-a mRNA and improvement of disease 
activity [83]. Phase II trials are currently ongoing. 

IL-6 is a proinf lammatory cytokine that 
causes T-cell proliferation, and in mice models 
increases antibody production and progression of 
glomerulonephritis [84]. A Phase I dose escalation 
study on 16  SLE patients using tocilizumab, 

Refractory lupus nephritis

MMF CYP

Calcineurin
inhibitors

Rituximab Newer
biologics

Figure 1. Flowchart guiding the management of patients with refractory 
lupus nephritis. 
CYP: Cyclophosphamide; MMF: Mycophenolate mofetil.
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a monoclonal antibody to IL-6 receptor, 
demonstrated significant improvement in disease 
activity in eight out of 15 evaluable patients [85]. 
Levels of anti-dsDNA antibodies decreased by 
47%. However, neutropenia developed in all 
patients and high rates of infections were noted. 
Further studies are needed to establish the 
optimal dosing regimen and efficacy. 

Treatment of patients with rheumatoid arthri-
tis with anti-TNF-α therapies leads to the devel-
opment of ANA and anti-dsDNA antibodies, 
and a lupus-like syndrome in some. Two large 
randomized controlled trials of infliximab and 
etanercept in SLE were prematurely terminated 
[105,106]. However, in a series of eight patients 
with refractory nephritis who received three 
infusions of infliximab, a decrease in urine 
protein was observed in six, and improvement 
in SLEDAI noted in five patients [86]. Another 
series evaluated the long-term efficacy and safety 
in 13 patients with SLE [87]. Of the nine patients 
with nephritis, six had long-term responses, 
although rates of serious adverse events, par-
ticularly infections, were high. This drug may 
be considered an option in refractory nephritis, 
with careful monitoring for adverse effects. 

The complement system is involved in the 
pathogenesis of SLE, and its activation causes 
tissue inflammation. Eculizumab, an anti-C5 
monoclonal antibody that inhibits complement 
activation, is in early stages of clinical trials in 
SLE [88]. 

Among the various immunosuppressive agents 
and biologics discussed, currently available agents 

include calcineurin inhibitors, lef lunomide, 
intravenous immunoglobulin, rituximab, 
belimumab, abatacept, infliximab, adalimumab 
and tocilizumab. The other agents discussed 
are novel, not yet available drugs in various 
stages of development. Figure 1 demonstrates a 
flowchart guiding the management of patients 
with refractory lupus nephritis.

Conclusion
Refractory nephritis develops in a considerable 
number of patients with SLE. Multiple 
therapeutic options are currently available, 
notably multitarget therapy with tacrolimus, 
and rituximab. The recently published EULAR 
guidelines recommend the use of rituximab, 
either as monotherapy or as add-on therapy 
in patients with refractory nephritis. Newer 
agents, in particular biologics, hold considerable 
promise. However, the place of any drug must be 
considered among the existing therapies and it 
is important to gain more evidence with regard 
to the patients, situations and combinations 
in which these drugs can be used. Long-term 
safety, tolerability and cost–effectiveness, in 
particular, are of significant importance.

Future perspective
In the next 5–10  years, we will see a better 
design of clinical trials especially with regard to 
the patient population and outcome measures 
regarding the use of various biologics for 
refractory lupus nephritis. This will be especially 
true in the cases of rituximab and belimumab, 

Executive summary

Refractory nephritis

�� Refractory nephritis refers to those cases with no or partial response to first-line therapies, namely cyclophosphamide (CYP) and 
mycophenolate mofetil (MMF). 

�� Despite continuous immunosuppressive therapy, the majority of patients develop a relapse of nephritis after 5 years.

Prognostic factors

�� Various demographic, genetic, clinical, histological and serologic factors affect the outcome. 

Treatment options in refractory nephritis 

�� In case of refractory nephritis, switching to another first-line drug, for example, MMF if the patient received CYP and vice versa, may be 
attempted.

�� Alternatively, adding another drug may be considered.

Calcineurin inhibitors

�� Calcineurin inhibitors, cyclosporine and tacrolimus have demonstrated in case series and randomized controlled trials to be effective in 
refractory nephritis, decreasing proteinuria and corticosteroid dose. Multitarget therapy using tacroilimus, prednisolone and MMF has 
demonstrated improved rates of partial and complete remission. Patients, however, must be monitored for potential side effects. 

Biologics

�� Various biologics targeting B cells, T cells and cytokines have been tried in refractory disease.

�� Rituximab, in particular, has been found to be effective in refractory nephritis based on evidence from uncontrolled studies and this 
drug has been recommended either as monotherapy or add-on therapy to MMF or CYP.
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