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Introduction
• Lupus nephritis occurs in up to 50% of patients with SLE.

Compared to the general population: 
• Mortality risk is increased six- to nine-fold in patients with LN and 14 - 26-fold in patients 

with SLE with renal damage.

• Improved disease management to slow or stop progression to ESRD is essential .

• Despite numerous advances in the treatment of active LN , CRR rates remain low.

Arthritis & Rheumatology Vol. 76, No. 1, January 2024, pp 59–67



Renal responses

Rates of complete response at 1–2 years with SoC therapy in recent 
clinical trials are consistently low, in the range of 20%–30% .

Fanouriakis A, et al. Ann Rheum Dis 2024;83:15–29.

Nearly 10% of patients with LN develop end-stage renal disease 
after long-term treatment, and the prognosis is relatively poor. 

Front. Immunol. .2023.1232244



Looking for a New Vision

• Despite aggressive treatment, approximately 60% of patients with LN 
do not have CR , and these patients have poor long-term outcomes.

• Furthermore, 27 to 66% of patients with lupus nephritis that 
is in remission have subsequent flares.

• Thus, safer therapies that reduce kidney inflammation, 
prevent flares, and preserve kidney function are needed.

N Engl J Med 2020;383:1117-28



Four pillars in the management of SLE

• (1) need for early diagnosis

• (2) vigilant monitoring for new organ involvement, mainly LN, 
especially during the first years of the disease, but also thereafter. 

• (3) pursuing a treatment target

• (4) the importance of patient adherence to treatment. 

Fanouriakis A, et al. Ann Rheum Dis 2023;0:1–15



Treatment target

• This target should ideally be remission, as defined by the recent 
Definition Of Remission In SLE (DORIS) criteria.

• Alternatively, a state of low disease activity, such as the Lupus 
Low Disease Activity state (LLDAS).

• Both remission and LLDAS have been extensively validated and 
proven to reduce the risk for damage and other adverse outcomes 
in patients with SLE .

Fanouriakis A, et al. Ann Rheum Dis 2023;0:1–15



Clinical Kidney 
Journal, 2023, vol. 
16, no. 9, 1384–1402 

Definitions of renal 
outcomes: CR, PR, 
non-response and 
relapse.



General management

• HCQ treatment is recommended as the background therapy for all 
patients with SLE without contraindications to this drug .

• In the large, international, multicenter, longitudinal SLICC cohort, using serum 
HCQ levels, authors found a 7.3% rate of severe nonadherence.

• Severe nonadherence to hydroxychloroquine was independently 
associated with the risk of an SLE flare, early damage, and mortality.

• This study suggests the benefits of testing for detecting severe nonadherence .

Arthritis & Rheumatology Vol. 75, No. 12, December 2023, pp 2195–2206



Glucocorticoids in SLE

• Next to HCQ , GCs are mainstay treatment of SLE, 
especially during acute exacerbations.

• Their potent anti-inflammatory and immunosuppressive 
effects through genomic and non-genomic pathways. 

• Rapid IS effects are achieved through the non-genomic pathway, 
which is activated at levels >100 mg prednisone-equivalent/day .

Best Practice & Research Clinical Rheumatology 2023 



Strategies for the minimization of GC exposure in SLE

• The genomic pathway is nearly completely saturated at doses >30 mg prednisone.

• Thus, the traditionally used 1 mg/kg regimen does not seem to confer additional 
therapeutic benefit, while it significantly increases the risk of harms.

• In any case, avoid doses over 30 mg/d and decrease rapidly to ≤5 mg/d.

• Patients with life and/or organ-threatening manifestations typically require high 
or very high initial doses.

• In this setting, pulses of intravenous MP are often administered. 

Best Practice & Research Clinical Rheumatology 2023 



Efficacy and safety of immunosuppressive agents 
for adults with lupus nephritis
(a systematic review and network meta-analysis)

• This study found that TAC plus MMF plus GC provided the best 
therapeutic effect in terms of the total remission rate, and SLEDAI. 

(total remission included complete and partial remission)

• TAC plus GC was associated with the highest total remission rate, and 
complete remission among the regimens of single-agent 
immunosuppressive plus GC.

• The VOC plus MMF plus GC regimen showed the best effect in 
terms of the complete remission rate.

Front. Immunol. .2023.1232244



Comparison of the Effectiveness and Safety of MMF 
and CYC in LN: Evidence from a Real-World Study

• Although both MMF and intravenous CYC have been widely used in 
patients with LN for years based on their similar efficacy shown in 
RCTs, there is little real-world data so far.

• This study suggested the effectiveness of MMF was at least 
equivalent to IV- CYC as an induction therapy for LN.

• MMF was associated with better tolerance compared to CYC, with 
less pneumonia, GI adverse reactions, and menstrual disturbance.

Rheumatol Ther (2023) 10:1199–1213



Leflunomide versus AZA for maintenance therapy of LN
(a prospective, multicenter, randomised trial and long-term follow-up)

• 270 adult patients with biopsy-confirmed active LN from 7 Chinese 
Rheumatology Centers were enrolled. 

• All patients received induction therapy with 6–9 months of IV- CYC plus GCs. 

• Patients who achieved CR or PR were randomised to receive prednisone in 
combination with LEF or azathioprine as maintenance therapy for 36 months.

• In this study, the rate of kidney flare was 15.7% in the LEF group and 17.8% in 
the AZA group during the 36 months of follow-up

Ann Rheum Dis. 2022 Nov; 81(11): 1549–1555



New drugs & extended indications for SLE

In the past several years, two new drugs have been developed for lupus treatment 
along with an extended indication for belimumab:

1) voclosporin, a calcineurin inhibitor, for the treatment of LN

2) belimumab for lupus nephritis

3) anifrolumab, the anti-type I interferon receptor medication, to treat non-renal SLE

A. Askanase, L. Khalili, W. Tang et al. Best Practice & Research Clinical Rheumatology 2023



Voclosporin
• The pharmacokinetics of voclosporin suggest twice-daily dosing.

• The pharmacodynamics of voclosporin allow for a lower dose than that 
with cyclosporine.

• Low-dose voclosporin may be associated with less nephrotoxicity than 
cyclosporine and with less diabetes than tacrolimus.

• Voclosporin does not require therapeutic drug monitoring, does not 
affect MMF levels .

Clinical Pharmacokinetics (2023) 62:693–703



Efficacy and safety of voclosporin versus placebo 
for LN (AURORA 1)
(a double-blind, randomised, multicenter, placebo-controlled, phase 3 trial)

Voclosporin in combination with MMF and low-dose steroids led to:

• A clinically and statistically superior CRR rate versus MMF and low-
dose steroids alone, with a comparable safety profile. 

• This finding is an important advancement in the treatment of 
patients with active lupus nephritis.

Lancet 2021; 397: 2070–80



Summary of complete and partial renal 
responses at weeks 24 and 52 

Lancet 
2021



Safety and Efficacy of Long-Term Voclosporin Treatment 
for Lupus Nephritis in the Phase 3 AURORA 2 Clinical Trial

• AURORA 2 evaluated the long-term safety, tolerability, and efficacy of voclosporin 
compared to placebo in patients with LN receiving an additional two years.

• A total of 216 patients enrolled in AURORA 2.

• Treatment was well tolerated with 86.1% completing the study .

• AEs occurred in 86% and 80% of patients in the VOC and control groups, respectively, 
with an AE profile similar to that seen in AURORA 1, albeit with reduced frequency. 

• Data demonstrate the safety and efficacy of long-term voclosporin 
treatment over three years of follow-up in patients with LN.

Arthritis & Rheumatology  2023, pp 1–9



Two Year, Randomized, Controlled Trial of 
Belimumab in Lupus Nephritis (BLISS-LN trial)

• In a phase 3, multinational, multicenter, randomized, double-blind, placebo 
controlled, 104-week trial conducted at 107 sites in 21 countries.

• They assigned adults with biopsy-proven, active LN in a 1:1 ratio to receive 
IV belimumab (at a dose of 10 mg /kg ) or matching placebo, in addition to 
standard therapy.

In this trial involving patients with active lupus nephritis:
• More patients who received BEL plus standard therapy had a primary 

efficacy renal response than those who received standard therapy alone.

N Engl J Med 2020;383:1117-28



Effect of BEL on kidney-related outcomes in patients with LN
(post hoc subgroup analyses of the phase 3 BLISS-LN trial)

• BEL plus standard therapy improved kidney outcomes compared with placebo plus 
standard therapy, regardless of whether patients had newly diagnosed or relapsed LN.

• Compared with placebo plus standard therapy, BEL plus standard therapy improved kidney 
outcomes irrespective of GC pulse administration during induction.

• These data support the use of belimumab in clinical practice for all 
patients with LN, whether newly diagnosed or relapsed.

Nephrology Dialysis Transplantation, Volume 38, Issue 12, December 2023



Safety of BEL in adult patients with SLE: Results of a large 
integrated analysis of controlled clinical trial data

• Wallace et al. performed a pooled posthoc analysis of 52-week safety 
data from one phase 2 and five phase 3 belimumab trials in adult 
patients with SLE, including 4170 patients. 

• The overall incidence of AEs was similar in the placebo and belimumab 
groups, except for a slightly higher proportion of post-infusion/injection 
systemic reactions in the belimumab group (10.2% vs. 8.1%). 

• A similar proportion of patients experienced AEs and serious adverse 
events (SAEs) considered related to the study drug. 

Clinical and Experimental Rheumatology 2023



Time to onset of clinical response to anifrolumab in 
patients with SLE
(pooled data from the phase III TULIP-1 and TULIP-2 trials)

• Anifrolumab is approved in several countries for the treatment of patients 
with moderate-to-severe SLE receiving standard therapy, based on results of 
the phase III TULIP-1 and TULIP-2.

• Anifrolumab treatment was associated with sustained improvements in 
overall SLE disease activity and skin responses versus placebo from Week 8.

• It likely led to greater glucocorticoid reductions in the anifrolumab 
versus placebo groups from Week 20. 

• These findings provide insights to physicians and patients on when to 
expect potential clinical responses following anifrolumab treatment.

Lupus Sci Med. 2023; 10(1): e000761.



Anifrolumab in lupus nephritis: results from second-year 
extension of a randomised phase II trial

• The primary outcome of the first year of the phase II TULIP-LN randomised, 
placebo-controlled trial suggested that an intensified regimen (IR) of anifrolumab 
has potential to be a novel treatment option for patients with active LN.

• This 2-year analysis of the placebo-controlled TULIP-LN study shows acceptable 
long-term safety and tolerability of anifrolumab.

• Treatment with anifrolumab using an IR dosing regimen added to standard of 
care with MMF and GCs, improved renal and non-renal disease outcomes in 
patients with active class III or IV LN.

Jayne D, et al. Lupus Science & Medicine 2023;10:e000910



Anifrolumab in lupus nephritis: results from second-year 
extension of a randomised phase II trial

• The primary outcome of the first year of the phase II TULIP-LN randomised, 
placebo-controlled trial suggested that an intensified regimen (IR) of anifrolumab 
has potential to be a novel treatment option for patients with active LN.

• This 2-year analysis of the placebo-controlled TULIP-LN study shows acceptable 
long-term safety and tolerability of anifrolumab.

• Treatment with anifrolumab using an IR dosing regimen added to standard of 
care with mycophenolate mofetil and glucocorticoids, improved renal and non-
renal disease outcomes in patients with active class III or IV LN.

Jayne D, et al. Lupus Science & Medicine 2023;10:e000910

These results support investigation of the anifrolumab IR dosing regimen in patients 
with active class III or IV LN in the ongoing phase III IRIS study.



Management of Lupus Nephritis
New Treatments and Updated Guidelines



Fanouriakis A, et al. Ann Rheum Dis 2024;83:15–29.







Shifting the SLE management paradigm
(challenges and implications) 

Newly published European guidelines for the management 
of SLE and lupus nephritis:

• Specifically recommending early and aggressive use of new medications, 
signal that the old paradigm of SLE management is shifting. 

• Although it presents challenges, this shift is welcome — and is likely to 
have far-reaching implications .

Nature reviews rheumatology 2024 



Nature reviews 
rheumatology 
2024 



Nature reviews 
rheumatology 
2024 



Nature reviews 
rheumatology 
2024 

It might provide biomarkers to facilitate the development of 
stratified treatment recommendations and SLE precision medicine. 

Nature Reviews Rheumatology | Volume 19 | June 2023 | 331–342 



EULAR Recommendations for the management of 
patients with SLE—2023 update

• Patients with active proliferative LN should receive low-dose 
(EuroLupus) IV -CYC or MMF  and glucocorticoids .

(pulses of intravenous methylprednisolone followed by lower oral doses)

Combination therapy with:
• Belimumab (either with cyclophosphamide or mycophenolate )

• or CNIs (especially voclosporin or tacrolimus) , with mycophenolate, 
should be considered.

Fanouriakis A, et al. Ann Rheum Dis 2024;83:15–29.



EULAR Recommendations for the management of 
patients with SLE—2023 update

• Following renal response, treatment of LN should 
continue for at least 3 years .

• Patients initially treated with mycophenolate alone or in combination 
with belimumab or a calcineurin inhibitor should remain on these drugs .

• AZA or MMF should replace cyclophosphamide for those initially treated 
with cyclophosphamide alone or in combination with belimumab.

Fanouriakis A, et al. Ann Rheum Dis 2024;83:15–29.



EULAR Recommendations for the management of 
patients with SLE—2023 update

In patients at high-risk for renal failure:
(defined as reduced GFR, histological presence of cellular crescents 

or fibrinoid necrosis, or severe interstitial inflammation):

High-dose (NIH regimen) intravenous CYC in combination 
with pulse IV methylprednisolone, can be considered.

Fanouriakis A, et al. Ann Rheum Dis 2024;83:15–29.



Fanouriakis A, et al. Ann 
Rheum Dis 2024;83:15–29.



Kidney International 
(2024) 105, 31–34 

Recommended approach for initial 
therapy of active Class III/IV lupus 
nephritis. 



Recommended approach for initial 
therapy of active Class III/IV lupus 
nephritis. 

Kidney International (2024) 105, 31–34 



Initial therapy of active Class III/IV lupus nephritis
(Practice points)

• IV cyclophosphamide can be used as the initial therapy for active Class III and Class IV LN 
in patients who may have difficulty adhering to an oral regimen. 

• 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 CYC exposure.

Initial therapy with an immunosuppressive regimen that 
includes a CNI may be preferred in patients with:

• Nephrotic range proteinuria likely due to extensive podocyte injury, as well as patients 
who cannot tolerate standard-dose MPAA or are unfit for or will not use CYC .

Kidney International (2024) 105 (Suppl 1S), S1–S69 



Initial therapy of active Class III/IV lupus nephritis
(Practice points)

A triple IS regimen of BEL with GCs and either MPAA or reduced-dose 
CYC may be preferred in patients with:

• Repeated kidney flares or at high-risk for progression to kidney failure .

• Other therapies, such as AZA or LEF combined with glucocorticoids, may be 
considered in lieu of the recommended initial drugs for proliferative LN.

• Situations of patient intolerance, lack of availability, and/or excessive cost of 
standard drugs, but these alternatives may be associated with inferior efficacy.

Kidney International (2024) 105 (Suppl 1S), S1–S69 



Specific considerations when evaluating the 
optimal currently approved add-on therapy of 
a patient with active LN class III–V 

Nephrol Dial Transplant, 2023, 0, 1–4



Early predictors of renal outcome in patients with 
proliferative lupus nephritis: a 36-month cohort study

• Proteinuria ≥2 g/day at 3 months after starting induction was identified as a 
robust predictor of failure to achieve CRR in proliferative LN.

• This can be used as a red flag for considering early rescue induction treatment 
in clinical practice to, ultimately, avoid progression to chronic kidney disease .

• After attaining CRR, patients with age ≤25 years at LN diagnosis and those with 
positive anti-RNP present higher risk of renal flare.

• This may be associated with the higher incidence of LN or lower therapeutic 
compliance in younger ages.

Rheumatology  (Oxford) Nov 2021



Recommended options of maintenance therapy for Class III and Class IV lupus nephritis 

Kidney International (2024) 105 (Suppl 1S), S1–S69 



Low-dose GC should be withdrawn or continued in SLE ? 
(A systematic review and meta-analysis on risk of flare and damage accrual)

• GCs should be the first drug, when possible, to be withdrawn during the 
maintenance period .

• But there are no specific guidelines advising GC withdrawal protocols, 
which vary in clinical practice.

• GC discontinuation leads to a slightly increased risk of global flare 
but not major flare.

• GC withdrawal was associated with a borderline reduction of risk in organ 
damage accrual.

Rheumatology (Oxford) December 2021



Clinical Kidney Journal, 2023, 
vol. 16, no. 9, 1384–1402



Glucocorticoids in treatment of Class V - LN

John H. Stone, A Clinician’s Pearls & Myths in Rheumatology , Second Edition 2023

It is important to remember that Class V lupus nephritis is a 
non-inflammatory subtype of lupus nephritis. 

Thus, even lower doses of glucocorticoids should be used.

A starting dose of oral prednisone in the range 
of 20 mg/d may suffice.



Clinical Kidney Journal, 2023, vol. 16, no. 9, 1384–1402 



CKD progression in LN

• Loss of nephron mass occurs with every episode of active LN, putting patients on track toward 
progressive loss of kidney function, and even kidney failure.

Management of patients with LN must include not only IS for acute treatment of 
active LN, but also measures to slow or stop CKD progression. 

• This section is currently limited to blood pressure control, renin-angiotensin-
aldosterone system blockade, flare prevention, and nephrotoxin avoidance. 

• It is likely to expand in the future as data on LN and sodium-glucose cotransporter-2 inhibitors 
or other new agents such as endothelin-A receptor blockers become available. 

Kidney International (2024) 105, 31–34 



Ann Rheum Dis 2023;82:1328–1340. doi:10.1136/ard-2023-224242 

In addition to immunosuppressive therapies to improve immunological disorders, 
authors are optimistic that SGLT2 inhibitors with strong renoprotective and 
cardioprotective effects will offer significant therapeutic benefits to patients with LN. 

Sodium-glucose cotransporter-2 inhibitors (SGLT2) 



Management of patients who show unsatisfactory 
response to initial therapy for active LN

Kidney International (2024) 
105 (Suppl 1S), S1–S69 



Definition of refractory lupus nephritis

Refractory LN is commonly defined as “no response to standard 
treatment according to EULAR/EDTA guidelines.

• Failure to improve within 3–4 months

• Not achieving partial response after 6–12 months

• No complete response to SOC therapy after 2 years of treatment.

Drugs (2023) 83:117–134
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for  

Lupus nephritis





Targeted therapies according to their mechanisms of action, phases of development and status



Immunological targets 
of novel therapeutic 
agents in SLE and LN

Nature Reviews 
Rheumatology 2023



B Cell Suppressing/Depleting Therapies

• B cells have a central role in the pathogenesis of LN and are the 
most investigated axis for drug therapy. 

Approaches include:
• B-cell depletion (ie, rituximab, obinutuzumab, ofatumumab, and ocrelizumab)

• Anti-B-cell activation (ie, belimumab, obexelimab, atacicept, blisibimod, and ianalumab)

• Co-stimulatory blockade (ie, iscalimab, abatacept, ruplizumab, and dapirolizumab pegol)

• Anti-plasma cell therapy (ie, bortezomib, daratumumab, and ixazomib).

Kidney Med. 5(8):100688. Published online June 14, 2023



Journal of Autoimmunity Volume 
132 ,October 2022, 102873

B cell recepters and targeting drugs



Plasma cell targeting drugs 

Journal of Autoimmunity Volume 132 ,October 2022, 102873



B cell targeting in SLE

• Unexpectedly, B cell depletion by administration of the monoclonal anti-CD20 
antibody RTX did not show significant effects in preventing or delaying relapses 
in patients with extra-renal SLE (EXPLORER trial) and in LN (LUNAR trial).

• While the reasons for these negative trial outcomes may be heterogeneous 
(patient selection, glucocorticoid effects), it is important to consider that 
rituximab does not completely deplete B cells from the body.

• Biopsy studies have shown large numbers of B cells residing in the 
lymph nodes, tonsils, bone marrow and synovium in patients 
receiving RTX despite good B cell depletion in the circulation .

Arthritis & Rheumatology Dec 2023



B cell maturation process 

Journal of Autoimmunity Volume 132 ,October 2022, 102873



Stages of B cell development and expression of 
cell surface receptors

Nat Rev Rheumatol 14, 580–591 (2018).



Clin Invest Med • Vol 43, no 2, June 2020



Clin Invest Med • Vol 43, no 2, June 2020

Remission rate of RTX in the treatment of LN was a significantly higher than 
that of CYC and MMF group, Additionally, rituximab exhibited good safety.

Rituximab is effective for the treatment of Japanese patients with LN refractory to conventional therapy 



B cell targeting in SLE

• Newer B cell targeting antibodies directed against CD20, such as 
ocrelizumab and obinutuzumab, which induce more robust B cell depletion. 

• In active LN, overall renal response rates with ocrelizumab were 
numerically but not statistically significantly higher than placebo .

• while obinutuzumab showed significant clinical effects and steroid-
sparing activity in patients with renal SLE.

Arthritis & Rheumatology Dec 2023



B-cell depletion with obinutuzumab for the 
treatment of proliferative LN

• In this RCT , phase 2 trial (NOBILITY), obinutuzumab was superior to placebo for the 
achievement of complete and overall renal responses at week 52 when added to MMF and 
corticosteroids.

• Improved renal responses with obinutuzumab compared with placebo continued through week 104.

• Obinutuzumab resulted in rapid and potent depletion of peripheral B cells without an increase in the 
incidence of serious adverse events, serious infections or death compared with placebo.

• NOBILITY showed that obinutuzumab on a background of standard-of-care therapies improved renal 
responses through 104 weeks without increasing the frequency of serious adverse events. 

• Based on the results from this study, the use of obinutuzumab in proliferative lupus 
nephritis is being further evaluated in a global phase 3 study.

Furie RA, et al. Ann Rheum Dis 2022;81:100–107.



B-cell depletion with obinutuzumab for the 
treatment of proliferative LN

Furie RA, et al. Ann Rheum Dis 2022;81:100–107.

Renal responses 
over time.
CRR, complete 

renal response; 
mCRR, modified 
CRR; ORR, overall 
renal response.



Furie RA, et al. Ann Rheum Dis 2022;81:100–107.

Change from 
baseline in 
laboratory 
parameters



Kidney Outcomes and Preservation of Kidney Function With Obinutuzumab 
in Patients With LN: A Post Hoc Analysis of the NOBILITY Trial

Arthritis & 
Rheumatology
2023

Obinutuzumab, in combination with SOC therapy, is the first CD20-targeted biologic to show 
efficacy and safety in lupus nephritis compared with SOC therapy alone in a randomized study. 



Phase II Randomized Trial of RTX Plus CYC Followed 
by Belimumab for the Treatment of LN

In a multicenter, randomized, open-label clinical trial, 43 
patients with recurrent or refractory LN were treated with:

• RTX, CYC, and GC followed by weekly BEL infusions until week 48 (RCB 
group), or treated with RTX and CYC but no BEL infusions .

• Patients were followed up until week 96.

• Percentages of total and autoreactive B cell subsets in the patients' 
peripheral blood were analyzed by flow cytometry.

Arthritis & Rheumatology Vol. 73, No. 1, January 2021, pp 121–131



Phase II Randomized Trial of RTX Plus CYC Followed 
by Belimumab for the Treatment of LN

• The addition of belimumab to a treatment regimen with rituximab and CYC was 
safe in patients with refractory LN. 

• This regimen diminished maturation of transitional to naive B cells during B cell 
reconstitution, and enhanced the negative selection of autoreactive B cells. 

• Clinical efficacy was not improved with rituximab and CYC in 
combination with belimumab when compared to a therapeutic strategy 
of B cell depletion alone in patients with LN.

• The CALIBRATE trial is an important step in understanding the mechanisms of action of combination 
therapy with rituximab and belimumab for the treatment of LN in SLE.

Arthritis & Rheumatology Vol. 73, No. 1, January 2021, pp 121–131



Front. Immunol. 11:433. doi: 10.3389/fimmu.2020.00433



Systematic Review of Safety and Efficacy of 
Atacicept in Treating Immune-Mediated Disorders

• Atacicept is a fully human recombinant fusion protein consisting of the Fc region 
of human IgG1 and the binding portion of transmembrane activator and CAML 
interactor, which is able to bind the cytokines BAFF and APRIL.

• Atacicept acts as a “decoy receptor” for BAFF and APRIL by binding soluble APRIL, 
soluble BAFF and membrane-bound BAFF .

• Thus, atacicept interferes with the interaction of these cytokines with their 
cognate receptors TACI, B-cell maturation antigen (BCMA) and BAFF-R.

• To sum up, atacicept failed to show a superior effect on disease activity in 
comparison to placebo in patients suffering from MS, optic neuritis, RA or SLE. 

Front. Immunol. 11:433. doi: 10.3389/fimmu.2020.00433



Telitacicept

• Telitacicept is a novel fusion protein that binds to the extracellular BLyS/APRIL-
binding portion of the TACI receptor and Fc fragment of human IgG1, thereby 
inhibiting both BLyS and APRIL.

• Patients in the telitacicept group exhibited a greater SLE Responder Index 4 
(SRI-4) frequency at week 48 as a measure of improved disease. 

• Telitacicept has now been approved by the National Medical Products 
Administration (MNPA) for the treatment of patients with SLE in China.

• The Phase II clinical trial of telitacicept in the United States is ongoing. 

J. Clin. Med. 2023, 12, 6268



Daratumumab monotherapy for refractory LN
A case series of six patients (one male and five females) with a median age of 
41.3 years (range, 20–61 years) with refractory LN

• These treated with intravenous daratumumab, an anti-CD38 monoclonal antibody (weekly for 
8 weeks, followed by eight biweekly infusions and up to eight monthly infusions). 

• One patient did not show any improvement after 6 months of therapy, and daratumumab was 
discontinued. In five patients, the mean disease activity, as assessed by the 
SLEDAI 2000 index, decreased from 10.8 before treatment to 3.6 at 12 months 
after treatment.

• Mean proteinuria (5.6 g per 24 h to 0.8 g per 24 h) and mean serum creatinine (2.3 mg dl−1 to 
1.5 mg dl−1) also decreased after 12 months.

• These data suggest that daratumumab monotherapy warrants further 
exploration as a potential treatment for refractory LN.

Nature Medicine | Volume 29 | August 2023 | 2041–2047



chimeric antigen receptor (CAR)
T cell therapy 

• With the rise of CAR T therapies, autoimmunity researchers have now embraced 
the B cell-killing potential of this modality. 

• As with rituximab, CAR T therapies were first developed to kill blood cancer cells.

• To make these therapies, T cells are collected from a patient’s blood and 
engineered in a lab to express a CAR that binds to a B cell marker, such as CD19.

• When these bespoke cells are re-infused into patients, they seek out and destroy 
their quarry — killing B cells in tissues that are out of reach to rituximab

Nature reviews drug discovery Volume 22 | November 2023 | 859–861 | 861



Chimeric Antigen Receptor (CAR)

T cell therapy 
• CD19 CAR-T therapy has shown clinical and serological improvement in humans 

with rheumatic diseases such as systemic lupus erythematosus.

• CD19 CAR-T therapy effectively eliminated all autoantibody-producing cells.

• Dual-targeting of CD19 and B-cell maturation antigen (BCMA) targets both B-
cells and plasma cells, thus eliminating all the sources of autoantibodies.

• Challenges include assessing the long-term safety, efficacy, expense, and 
durability of the treatment response.

Curr Opin Rheumatol 2023



Curr Opin Rheumatol 2023

How a CAR-T cell 
interacts with a B cell 



Iguratimod

• Iguratimod (IGU) is a methane sulfonanilide chemically composed of (N-[7-
[(methanesulfonyle) amino]−4-oxo-6-phenoxy-4H-1-benzopyran-3-yl]-formamide).

• It was found to have an inhibitory effect on the expression of IL1 and IL-6 in 
monocytes, and selectively inhibited COX−2 activity .

• Further investigations have revealed that IGU down-regulated NF-κB activation.

• Moreover, IGU significantly inhibited the expression of MMP-1 and MMP-3 in RA 
synovial fibroblasts.

• These data indicate that IGU is a new DMARD for the treatment of RA.

The Lancet Regional Health - Western Pacific 10 (2021) 100128



Efficacy and safety of Iguratimod as an add-on therapy 
for refractory LN (A preliminary investigational study)

• They enrolled 26 eligible participants. 

• 11/26 patients had CKD stage 2/3 at the baseline.

• The IS combined with IGU included MMF , tacrolimus, and cyclosporine A. 

• 80.7% of patients had baseline steroids less than 0.5mg/kg daily and there 
was no steroids escalation during the IGU treatment. 

• With a median follow-up of 52 weeks (range: 23-116 weeks), the CRR rate 
at the last visit was 50% (13/26) .

Front. Immunol.2023.1062919 



Low-dose interleukin-2 therapy: a promising
targeted therapeutic approach for SLE

• Interleukin (IL)-2 plays an essential role in the generation, function and 
homeostasis of the Tregs and is reduced in SLE

• Two recent RCT phase 2 have consistently demonstrated that low-dose IL-2 
therapy in SLE is very well tolerated.

• In these studies they didn’t have any signals for augmented immunosuppression.

• It  is capable of selectively recovering and expanding a functionally competent 
Treg population.

Curr Opin Rheumatol 2023, 35:98–106



Low-dose interleukin-2 therapy: a promising
targeted therapeutic approach for SLE
• Its favorable safety profile also renders low-dose IL-2 therapy an ideal candidate 

for combination with other immunotherapeutic including biologics.

• Low-dose IL-2 could provide synergistic and complementary 
immunomodulatory effects without increasing the risk for infections.

• Several randomized clinical trials using either native IL-2 or IL-2 muteins in 
diverse inflammatory and autoimmune diseases are currently ongoing including 
one phase 3 trial in SLE in China. 

Curr Opin Rheumatol 2023, 35:98–106



Does baricitinib reduce disease activity in patients with SLE? 
(A systematic review and meta-analysis of randomized controlled trials)

• In this meta-analysis, baricitinib 2 mg did not show any clinical benefit.

• In contrast, baricitinib 4 mg significantly reduced SLE activity in terms of 
SRI-4 response at week 24. 

• However, this did not reach statistical significance at week 52.

• Further studies are required to investigate the long-term efficacy of 
baricitinib 4 mg in patients with SLE.

Clinical Rheumatology 2023



JAKinibs in SLE
(Deucravacitinib) 

Bonelli M, et al. Ann Rheum Dis 2023;0:1–22

In a phase II randomised, double-blind, placebo-controlled trial, safety and efficacy of 
deucravacitinib was shown in patients with active SLE with a higher response rate for 

the SLE Responder Index 4 at week 32 with an acceptable safety profile.

Deucravacitinib is the first compound that targets the pseudokinase domain of a JAK, 
namely TYK2, and therefore represents a highly selective, allosteric TYK2 inhibitor that 

can inhibit IL-12, IL-23 and IFN signaling.



Refractory or resistant lupus nephritis

• Patients who do not respond to rituximab or extended CYC therapy 
could benefit from newer anti-CD20 (obinutuzumab) or anti-plasma 
cell (bortezomib, daratumumab) therapies .

• Cellular therapy with CAR-T cells could be an alternative for 
patients with LN refractory to several approaches.

• Ideally, LN patient refractory to several lines of treatment should be 
included in ongoing clinical trials evaluating new therapies.

Clinical Kidney Journal, 2023, vol. 16, no. 9, 1384–1402



Conclusion
• LN outcomes have improved over recent decades, but there is a great need 

for safer and more effective therapies. 

• As seen in other glomerular diseases, lower doses of GCs may be as 
efficacious and safer than higher-dose steroids. 

• A minimum of 3 years for most patients is now a widely accepted .

• Recent trials show that the addition of BEL or VOC to induction therapy may 
lead to improved kidney outcomes, but cost remains a major issue.



Thank you for your attention
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