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Lupus nephritis

• incidence of lupus nephritis (LN) is 20%–60%, depending on the 
demographics of the population studied

• Kidney involvement in SLE has been associated with higher mortality, 
especially for patients progressing to kidney failure. 

• The ultimate goal of treating LN is to preserve kidney function and 
reduce the morbidity and mortality associated with chronic kidney 
disease (CKD) and kidney failure, while minimizing medication-
associated toxicities.





When to suspect LN :

an active urinary sediment with persistent hematuria (five or 

more RBC , most of which are dysmorphic) and/or cellular 

casts, proteinuria, and/or an elevated serum creatinine (or 

decrease in eGFR) in patients with known SLE. 

Elevated anti-dsDNA titers and low complement (C3 and C4) 

levels 

who
Urine protein excretion greater than 500 mg/day.

An active urinary sediment with persistent 

hematuria (five or more RBC, most of which are 

dysmorphic) and/or cellular casts. 

A rising serum creatinine

When to repeat the biopsy
An active sediment in someone with 

previously quiescent disease

a new elevation in serum creatinine

and/or worsening of proteinuria despite 

treatment

Suspicion of possible kidney disease 

unrelated to LN (eg, drug-induced acute 

interstitial nephritis)



Activity and chronicity items included in 
lupus nephritis kidney biopsy report. NIH







Blood/serum novel biomarkers for LN

• Anti-C1q antibodies

• MCP-1

• NGAL

• TNF-Like weak inducer of apoptosis(TWEAK)

• VCAM-1

• miRNA



Urinary Biomarkers for Lupus Nephritis: A Systems 
Biology Approach 
J clin Med 2024





Treatment of LN



Measures to minimize the risk of complications 
related to lupus nephritis or its treatment.



progestin-only contraceptives are preferable in patients with a moderate or high level of disease activity.

Estrogen-containing contraceptives should be avoided in patients with antiphospholipid antibodies or a 

history of thrombosis

For patients who prefer oral hormonal contraception, estrogen–progestin contraceptives with ethinyl

estradiol dose not higher than 30 micgr may be used in patients who are negative for antiphospholipid 

antibodies and with stable low disease activity



The benefits and harms of antimalarial use in 
SLE
• Recommendation 10.2.1.1: We recommend that patients with SLE, including those with LN, be 

treated with hydroxychloroquine or an equivalent antimalarial unless contraindicated (1C).

• lower flare rates (including kidney)

• higher response rates to therapy

• Slower progression of kidney disease

• lower incidence of CV and thrombotic events in patients with antiphospholipid antibodies

• less organ damage

• improved lipid profile

• and better preservation of bone mass

• protective effects against infection, and may increase complete remission rate

• In pregnancy : decrease in lupus activity and a satisfactory safety profile in both the mother and the 
fetus



• Significant side effects are uncommon but include skin rash, increase in 
skin pigmentation, muscle weakness, and visual change or loss of vision.

• The recommended starting dose of hydroxychloroquine is around 5 mg/kg/d 
(#2.3 mg/kg/d for chloroquine).

• Doses of 2–3 mg/kg/d may not achieve adequate blood levels and could be 
associated with higher flare rates. 

• G6PD

• ocular toxicity

• Cardiotoxic, manifesting as cardiomyopathy or conduction abnormalities in 
patients with a high cumulative exposure.



Although optimal duration is not known, 

maintenance with low-dose 

glucocorticoid plus an additional agent 

such as mycophenolic acid analogs 

(MPAA), azathioprine, or a CNI is 

suggested, especially in patients with a 

history of relapse



Results from a secondary analysis and an 

open-label extension study of 28 weeks 

showed that the efficacy advantage was 

maintained, and patients treated with the

belimumab-containing triple 

immunosuppressive regimen had lower rates 

of adverse kidney outcomes.

Belimumab: in patients with repeated 

kidney flares or at high risk for progression to 

kidney failure due to severe chronic kidney 

disease.
The total duration of initial immunosuppression plus 

combination maintenance immunosuppression for 

proliferative LN should be ‡36 months



Cyclophosphamide dosing regimens, combined 
with glucocorticoids, in initial treatment for 
active Class III/IV LN





Practice Point 10.2.3.1.3: An MPAA-based 

regimen is the preferred initial therapy of 

proliferative LN for patients at high risk of 

infertility, such as patients who have a moderate-

to-high prior cyclophosphamide exposure.

Practice Point 10.2.3.2.2: Glucocorticoids should be 

tapered to the lowest possible dose during maintenance, 

except when glucocorticoids are required for extrarenal 

lupus manifestations; discontinuation of glucocorticoids 

can be considered after patients have maintained a 

complete clinical renal response for ‡12 months.

Mizoribine Mostly 
in Japanese





5-10%



The 2025 ACR guidelines of LN

• Conditional recommendation for a triple immunosuppressive regimen in patients 
with active Class III & IV lupus nephritis: Triple therapy for Class III/IV lupus 
nephritis includes glucocorticoid, and one of three immunosuppressive 
combination regimens: mycophenolate plus belimumab, mycophenolate plus 
calcineurin inhibitor therapy, or low dose cyclophosphamide plus belimumab.

• Conditional recommendation for treatment with a specific “triple therapy” as the 
most desirable therapy for pure Class V lupus nephritis with proteinuria greater 
than 1 g/g: Triple therapy for Class V lupus nephritis includes glucocorticoid, 
mycophenolate, and calcineurin inhibitor therapy.

• Conditional recommendation for a lower dose glucocorticoid regimen (after initial 
intravenous pulse therapy) to minimize toxicity, starting at 0.5 mg/kg/day 
prednisone (maximum of 40 mg daily) with taper to a prednisone goal of less than 
or equal to 5 mg/day by six months of treatment.





Management of patients who show unsatisfactory 
response to initial therapy for active lupus 
nephritis.



Biologic agents in LN



Pharmacology

. 2022 Nov 3;108(1):17–26. 

Comparative Efficacy and Safety of Biological Agents in the Treatment of Lupus Nephritis: A Network Meta-Analysis

Young Ho Lee 1,*, Gwan Gyu Song 1

Background

To date, no studies have described randomized controlled trials (RCTs) evaluating the effectiveness and safety of various biological agents used in induction 

therapy for lupus nephritis.

Objectives

We designed this study to assess the relative efficacy and safety of some of these biological agents in patients with lupus nephritis.

Method

We collected data from RCTs that examined the efficacy and safety of any biological agents for lupus nephritis and then used these data to complete a Bayesian 

network meta-analysis to combine the direct and indirect evidence from these studies.

Results

We identified nine RCTs evaluating rituximab, abatacept, belimumab, anifrolumab, obinutuzumab, ocrelizumab, and low-dose interleukin-2 (IL-2) across 1,480 

patients. Low-dose IL-2, obinutuzumab, rituximab, and belimumab achieved complete remission in a significant proportion of respondents when compared with 

that in the control. Ranking probability based on the surface under the cumulative ranking curve (SUCRA) indicated that low-dose IL-2 had the highest 

probability of achieving complete remission, followed by obinutuzumab, rituximab, belimumab, anifrolumab, abatacept, ocrelizumab, and the control. The risk of 

serious adverse events (SAE) tended to be lower for low-dose IL-2, rituximab, belimumab, and obinutuzumab than for the control. SUCRA-based ranking 

indicated that IL-2 had the highest probability of being safe, followed by rituximab, belimumab, obinutuzumab, anifrolumab, abatacept, and ocrelizumab.

Conclusions

Low-dose IL-2 was the most effective induction treatment for patients with lupus nephritis and had the lowest potential for SAE. Higher complete remission rates 

and a more favorable safety profile suggest that low-dose IL-2, obinutuzumab, rituximab, and belimumab may be superior to the current control as treatments for 

lupus nephritis.

https://pubmed.ncbi.nlm.nih.gov/?term=%22Lee%20YH%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Song%20GG%22%5BAuthor%5D


Low-dose Interleukin-2 Therapy in Systemic Lupus Erythematosus: a double-blind, 
randomised, placebo-controlled, phase IIb trial
Xia Zhang1, Ruiling Feng1, Zhanguo Li2 and Jing He1, 1Peking University People's Hospital, Beijing, China (People's Republic), 2Peking Univeristy People's Hospital, Beijing, China (People's Republic)

Date of first publication: October 13, 2025

• Background/Purpose: Low-dose Interleukin-2 (Ld-IL2) has shown therapeutic effect in autoimmune diseases, particularly 

systemic lupus erythematosus (SLE). Various doses from 0.33 to 3.0 million units of IL-2 have been used widely in clinics. As far, the 

optimal dose in SLE treatment has not been evaluated, which leads to uncertainty of efficacy and causes difficulty of dose decision in 

practice. 

• Methods: In this multicenter, randomized, double-blind, Phase IIb trial, 152 active SLE patients were randomized (1:1:1:1) to 
receive subcutaneous IL2 (0.2, 0.5, or 1.0 million IU) or placebo every other day for 12 weeks, then weekly for further 12 weeks.

• Results: 

• At week 12, significantly higher SRI-4 response rates were demonstrated in IL2 1M IU (69.7%), 0.5M IU (64.7%), and 0.2M IU 

(42.9%) than in placebo (23.5%). Notably, these significant differences proceeded until the end of treatment period at week 24 (p < 

0.001). Secondary outcomes revealed SLE patients achieving LLDAS at doses of 1M IU, 0.5M, and 0.2M (51.5%, 37.1%, and 28.5% 

respectively) at week 24. In the 1M IU Ld-IL2 group, significant reductions were observed in PGA scores, anti-dsDNA antibody, and 

prednisone dosages, accompanied by remarkable increases in serum C3 and C4 levels. Infection rates were lower in IL2 groups 
compared to placebo. Ld-IL2 drives expansion of Tregs and rebalance of Tregs/Teff ratio.

• Conclusion: Ld-IL2 demonstrates efficacy for patients with SLE in a dose-dependent manner, associated with expansion of Tregs 

and rebalance of Tregs/Teff ratio.



Rituximab

• RTX is recommended as 1st line therapy in patients with very active disease, 
severe hemolytic anemia, or thrombocytopenia with risk of death or organ 
damage, severe kidney disease (presence of glomerular crescents and/or 
renal failure), or with severe CNS disease. 

• RTX is recommended as 2nd line therapy in patients with persistently active 
disease for at least one year with flares and particularly in patients with very 
active disease, hemolytic anemia or thrombocytopenia, severe kidney 
disease, or moderate or severe CNS disease. 

. Duxbury B, Combescure C, Chizzolini C. Rituximab in systemic lupus erythematosus: An updated systematic review and meta-analysis. Lupus (2013) 22(14):1489–503. 

• Alshaiki F, Obaid E, Almuallim A, Taha R, El-Haddad H, Almoallim H. Outcomes of rituximab therapy in refractory lupus: A meta-analysis. Eur J Rheumatol (2018) 5(2):118–26. 
doi: 10.5152/eurjrheum.2018.17096

• Zhong Z, Li H, Zhong H, Zhou T. Clinical efficacy and safety of rituximab in lupus nephritis. Drug Des Devel Ther (2019) 13:845–56.



• The clinical efficacy of rituximab in treating SLE demonstrates considerable 
variability, probably attributable to the following factors: elevated levels of BAFF 
(B-cell activating factor), B-cell reconstitution and the disease-specific high 
degree of heterogeneity in lupus. B-cell reconstitution after the infusion of 
rituximab is associated with increased BAFF levels. Elevated BAFF promote 
autoreactive B-cell proliferation.

• Additionally, SLE is a highly heterogeneous disease with various pathogenic 
mechanisms

• To overcome these challenges, potential strategies include combination therapy 
and sequential treatment. The potential of combining anti-B cell and anti-BAFF 
therapies should be further explored. Besides, in terms of sequential treatment, 
clinical studies of belimumab administration followed by RTX or RTX 
administration followed by belimumab are currently under investigation.

• 84. Shipa, M, Embleton-Thirsk, A, Parvaz, M, Santos, LR, Muller, P, Chowdhury, K, et al. Effectiveness of Belimumab after rituximab in systemic lupus erythematosus: a 
randomized controlled trial. Ann Intern Med. (2021) 174:1647–57



B-cell depletion with obinutuzumab

for the treatment of proliferative 

lupus nephritis: a randomised, 

double-blind, placebo- controlled trial

Ann Rheum Dis 

2022;81:100–107





Bortezomib (Velcade)

• Proteasome Inhibitor

• In patients with very active disease and RTX-experienced, bortezomib 
can be considered as 2nd line therapy. Bortezomib reduced disease 
activity in refractory SLE  and LN and treated successfully one SLE 
patient with warm-type hemolytic anemia refractory to RTX . 
However, its safety profile requires the monitoring of adverse events, 
such as peripheral neuropathy and hypogammaglobulinemia . 

• Segarra A, Arredondo KV, Jaramillo J, Jatem E, Salcedo MT, Agraz I, et al. Efficacy and safety of bortezomib in refractory lupus nephritis: A single-center experience. Lupus (2020) 29(2):118–25. 



Eculizumab

• In patients with refractory lupus nephritis, eculizumab can be considered in multi-
refractory cases. 

• Eculizumab is a recombinant humanized monoclonal antibody (mAb) that binds to the 
complement component C5 and prevents its activation. 

• A placebo-controlled, double-blind phase I RCT with 24 SLE patients failed to 
demonstrate the efficacy of eculizumab, according to laboratory and clinical parameters 
and SLEDAI scores (81). However, case reports described good results with eculizumab 
in the treatment of refractory LN (82, 83). 

• In a review of SLE with renal involvement, irrespective of concomitant LN, all patients 
(n=6) showed a sustained improvement in renal function and normalization of 
complement parameters after treatment with eculizumab (median follow-up of 9 months) 
(80). This successful response was also observed in patients with refractory thrombotic 
microangiopathy associated with LN or SLE

81. Furie R, Matis L, Rollins S, Mojcik C. A single dose, placebo controlled, double blind, phase I study of the humanized anti-C5 antibody 
h5G1.1 in patients with systemic lupus erythematosus. Arthritis Rheum (2004) 50:S35–S747

82.Pickering MC, Ismajli M, Condon MB, McKenna N, Hall AE, Lightstone L, et al. Eculizumab as rescue therapy in severe resistant lupus nephritis. Rheumatology (2015) 54(12):2286–8

https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B81
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B82
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B83
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B80


Other biologics

• RCTs have failed to demonstrate abatacept efficacy in the treatment of active LN 
(93, 94) or SLE (95), although some exploratory endpoints related to articular 
involvement showed good results.

• 93. Group AT. Treatment of lupus nephritis with abatacept: The abatacept and cyclophosphamide combination efficacy and safety study. Arthritis Rheumatol (2014) 66(11):3096–104

• A phase I RCT showed that 5 out of 12 patients treated with dapirolizumab (CD40 
ligand inhibitors) achieved an SRI-4 response by week 12 (vs 1 out of 7 in the 
placebo group) (96). However, the phase IIb RCT in adults with moderately-to-
severely active SLE failed to meet its primary endpoint at week 24, despite the 
improvement of other secondary endpoints and biomarkers (97). A phase III study 
is ongoing (NCT04294667).

• Daratumumab, a monoclonal antibody targeting CD38, induced substantial 
clinical responses in cases with life-threatening lupus, sustained afterward by 
maintenance therapy with belimumab (98, 99).

• 98. Ostendorf L, Burns M, Durek P, Heinz GA, Heinrich F, Garantziotis P, et al. Targeting CD38 with daratumumab in refractory systemic lupus erythematosus. N Engl J Med 
(2020) 383(12):1149–55.

https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B93
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B94
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B95
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B96
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B97
https://clinicaltrials.gov/ct2/show/NCT04294667
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B98
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B99




• According to some reviews, IVIG can be considered in acute severe flares or refractory 
SLE, as well as in LN treatment . IVIG was also used successfully in the treatment of 
SLE-associated severe myelitis .

• A prospective, open-label, single-arm, phase I/IIa trial evaluated the safety, tolerability, 
and response of Treg to low-dose interleukin-2 (IL-2) in patients with active and 
refractory SLE (103). Even though the responsiveness to IL-2 in Treg from SLE patients 
showed no impairment, the clinical response was transient and declined almost to baseline 
levels in between the cycles, suggesting that the cyclic treatment modality may be 
suboptimal.

• The use of anti-tumor necrosis factor (TNFα) in SLE is controversial, due to the risk of 
disease flare (14, 104). The short-term use of infliximab was successful in an open-label 
study with moderately active SLE patients (105). However, patients with lupus arthritis 
(n=5) maintained clinical response for less than 2 months after the last infusion. Long-
term therapy was also associated with serious adverse events (SAEs) in two patients.

• 105. Aringer M, Houssiau F, Gordon C, Graninger WB, Voll RE, Rath E, et al. Adverse events and efficacy of TNF-alpha blockade with infliximab in patients with 
systemic lupus erythematosus: Long-term follow-up of 13 patients. Rheumatology (2009) 48(11):1451–4.

https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B103
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B14
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B104
https://pmc.ncbi.nlm.nih.gov/articles/PMC10150407/#B105


Recommendations for off-label biologic 
therapy of systemic lupus erythematosus.

First-line therapy

1. In pts with very active disease (i.e., SLEDAI>20 or BILAG 3A’s)

RTX is recommended 2a B I

RTX-BEL may be used 2b B II

2. In pts with severe hemolytic anemia or severe thrombocytopenia (i.e., risk of death or organ damage)

RTX is recommended 4 C I

3. In pts with severe kidney disease (stage IV, presence of glomerular crescents and/or renal 

failure [GFR < 60 ml/min/1.73 m2])

RTX is recommended 2a C I

RTX-BEL may be used 2b C II

4. In pts with severe CNS disease

RTX is recommended 4 C I

RTX-BEL may be used 

in recurrent cases
4 C II



Second-line therapy Recommendations for off-
label biologic therapy of systemic lupus 
erythematosus.

Second-line therapy

5. In pts with persistently active disease for at least one year, with flares

RTX is recommended in RTX-

naïve cases

2a C I

baricitinib may be used in pts 

with predominant arthritis flares

1b B II

tocilizumab can be considered in 

pts with predominant arthritis flares

4 C III

6. In pts with severe kidney disease,

RTX is 

recommended in 

RTX-naïve cases

2a C I

RTX-BEL may be 

used in multi-

refractory cases

4 C II

secukinumab can 

be considered in 

multi-refractory 

cases

4 D III

7. In pts with very active disease,

RTX is recommended in RTX-

naïve cases
2a B I

RTX-BEL may be used in RTX-

naïve cases
2b B I

bortezomib can be considered in 

multi‐refractory patients
4 D III





EULAR recommendations for the management of 
patients with SLE and kidney involvement—2025 
update





Treatment of LN relapse

• Relapses of LN are common, and LN flare is an important predictor of 
poor long-term kidney survival.

• LN flare rates of 10%–50%

• Failure to achieve complete remission increases the risk of subsequent 
relapse.

• After a complete or partial remission has been achieved, LN relapse 
should be treated with the same initial therapy used to achieve the 
original response, or an alternative recommended therapy.

Cyclophosphamide:  Ovarian failure has been associated with age (and oocyte reserve) and cumulative dose, with sustained amenorrhea 

occurring in up to 50% of patients aged >32 years with a cumulative exposure of 8 g/m2. The chance of future malignancy increases after a 

total exposure of 36 g



Monitoring

• Strong recommendations to quantify proteinuria at least every three 
months in patients with lupus nephritis who have not achieved 
complete renal response and every three to six months in patients with 
sustained complete renal response.
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