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Impact of renal disease in SLE 

• One of the most common and serious organ manifestations in SLE, 

especially in Asian countries

• Carries substantial risk of mortality and morbidity

• Increases risk of organ complications / damage (infection, 

vascular, musculoskeletal and malignancy)

• Adversely affects quality of life 

•. 2018 Feb;27(2):257-264 

Jolly M, et al.  Lupus. 2018 Feb;27(2):257-264
Mok CC.  Nat Rev Rheumatol 2016



Prevalence of renal disease in SLE

Mok & Tang.  Am J Med 2004;117:791-5

• Renal disease occurs early in the 
course of SLE

• Up to 1/3 of SLE patients have 
    evidence of renal involvement at the
    time of diagnosis

• 2/3 of SLE patients eventually have
    some degree of renal involvement 
    during the first 5 years of diagnosis



Renal disease in SLE and the SMR

Mok CC et al. Arthritis Rheum 2013
Mok CC.  Nat Rev Rheumatol 2016



INCIDENCE OF END STAGE RENAL FAILURE OF LUPUS NEPHRITIS 
FROM 1950S TO THE MID-1990S IN BOTH HIGH-INCOME AND LOW/MIDDLE 
INCOME COUNTRIES

Tektonidou et al.  Ann Rheum Dis 2017

Developed countries

Developing countries
Higher rate of ESRF

Reduction of ESRF
Plateau after mid-1990s



NPSLE

Induction:

• Moderate/high dose 

GC + IV CYC (0.5-

asdasd

Moderate/high dose GC + IV 

CYC (0.5-1g/m2) x 6 doses

• 34 statements agreed
• 7 statements for LN
• Belimumab as add-on therapy
       for refractory disease

• Details of screening, 
monitoring of LN not 
included

• Newer studies on CNIs 
and belimumab have 
come out





SLE is different in Asian from non-Asian patients

• A systematic review (in 2012) reported 

the incidence of renal disease ranged 

from 21-65% at diagnosis and 40-82% 

over time in Asian patients; which are 

more common than Caucasian SLE 

patients.

• Asian patients have poorer tolerance to 

medications (eg. MMF 3g /day in the 

ALMS induction phase RCT, ocrelizumab 

studies for renal and non-renal SLE).

• Meta-analysis did not show that MMF 

reduced infection risk when compared 

to CYC in Asian LN patients. Jakes RW et al.  Arthritis Care Res 2012
Thong KM et al. Lupus 2019
Tanaka Y et al.  Arthritis Care Res 2022

• NP manifestations: psychosis, headache 

and cognitive dysfunction more 

commonly reported in Asians. 

(seizure /CVA/delir ium more common in 

Caucasians)

• Access to health care, delayed diagnosis 

and poor treatment adherence – sti l l a 

problem in some Asia Pacif ic regions

• Asian patients are more worried about 

toxicit ies of medications, leading to 

poorer medication adherence



Why an Asian / APLAR guideline for LN is necessary?

• Ethnic difference in the severity and prognosis of LN (genomics)

• Ethnic difference in the response to treatment regimens

• Ethnic difference in the adherence to treatment – tolerability and 

difference in cultural belief, educational level and access to 

complementary medicine

• Geographical difference in the access to health care and medications

• Priority of treatment choices is different in the Asian populations



Agreement on 48 statements reached

1. Over-arching principles

2. Screening, diagnosis and monitoring of renal disease in SLE

3. Initial (induction) therapies for class III/IV±V LN and options

4. Initial therapies for pure class V LN and options

5. Subsequent (maintenance) therapies for LN

6. LN at risk of progression and poor outcomes

7. Treatment of refractory LN and those at risk of progression

8. Adjunctive therapies for LN and related comorbidities

9. Renal replacement therapies for LN



Over-arching principles for the management of LN



Screening, diagnosis and monitoring of LN



Role of kidney biopsy

• Role of renal biopsy: diagnosis of LN (standalone LN; other co -existing Gn in SLE), 

histological classes, activity and chronicity index, extra -Gn lesions e.g. vascular, 

tubulointerstit ial lesions)

• Proteinuria a poor surrogate of histological activity or chronicity: si lent LN (class IV 

LN can occur in patients with minimal uPCR); LN-CKD may present with residual 

proteinuria; prospective studies: poor correlation between uPCR and clinical 

response; clinical CR cases may sti l l have residual histological activity

• Renal biopsy indicated in SLE patients with persistent proteinuria, especial ly 

≥0.5g /day ±active urinary sediments; unexplained impaired renal function; isolated 

asymptomatic hematuria or pyuria



Repeat renal biopsy

• Repeat renal biopsy recommended by experts: second biopsy data more predict ive of 

the renal prognosis; guide further therapy and withdrawal of therapy

• Worsening kidney disease: has to exclude other causes eg. poor BP control, 

medication toxicit ies (eg. NSAIDs, herbs), non-adherence, renal vein thrombosis, 

infections etc.

• Limitation of renal biopsy: (1) contraindications in 15-20%; (2) reluctance and 

resources issues; (3) increased bleeding risk in patients with CKD (uremic platelet 

dysfunction), concomitant APS (or +ve LAC), histological evidence of TMA or intimal 

f ibrous hyperplasia



2018 RPS/ISN histological classification of LN:
modifications

2003 RPS/ISN histological classification of LN

• Defined mesangial hypercellularity, cellular, 
fibrocellular and fibrous crescents

• Replaced the term ‘endocapillary proliferation’ 
with ‘endocapillary hypercellularity’

• Removed global/segmental subdivisions 
(S/G)

• Substitute A/C designations for active/chronic 

with modified NIH activity and chronicity indices



Initial and subsequent therapies for LN 

Active lupus nephritis
Renal biopsy

Induction/consolidation consolidation/maintenance 

6 months in old studies
6-12 months EULAR
6-24 months in recent studies
Longer induction period for 
pure membranous LN

Residual inflammation
Prevent flares
3-5 years
Repeat renal biopsy for
decision to stop 
immunosuppression

INITIAL treatment regimen SUBSEQUENT regimen



Initial (induction) therapies for LN 

ACR 2024 LN recommendation: pure class V, treat when there is proteinuria 









Initial and subsequent therapies for LN (regimens of 
choice): APLAR

2021 recommendations 2024 recommendations

√

√

√

√



Precautions of using CNIs in lupus nephritis

• Trough level monitoring for toxicity, correlates with toxicity such as tremor

• Trough level does not correlate with cl inical eff icacy, but ensure compliance (target > 

5ng /ml) –  also important to declare treatment fai lure

• The dosage of CNIs (except voclosporin) may be dif f icult to t itrate in patients with 

impaired renal function 

• Voclosporin is a structural analogue to cyclosporin A –  more stable pharmacokinetics and 

drug levels –  no need to check trough level on use in LN (not avai lable in Asian countr ies 

yet)

• CNIs may precipitate accelerated hypertension (e.g. PRES syndrome) in patients with 

active SLE and renal impairment, especial ly i f  antiphospholipid antibodies are present

• CNIs are relatively safe during pregnancy



LN at risk of progression or having poor outcomes

√



Renal replacement therapies



2024 APLAR recommendations on the treatment of lupus nephritis



2024 APLAR recommendations on the treatment of lupus nephritis



28

APLAR 2024 vs EULAR 2023 recommendations for LN/SLE

APLAR 2024 EULAR 2023

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

Induction therapy

First line

P+MMF 

or Euro-lupus CYC

Combination therapy

P+MMF/CYC+

belimumab

P+MMF+CNI (eg. 
voclosporin, TAC)

Maintenance therapy

Lower dose MMF or 

AZA plus

Prednisone should be 

reduced to ≤5mg/day 

(prednisone 

equivalent), or 

withdrawn, when 

possible

SLE with sustained 

remission, withdrawal 

of treatment should be 

considered, with 

withdrawal of GC first



2024 KDIGO clinical practice guideline for LN: 
Recommended approach for initial therapy of active Class III/IV LN

Reproduced with permission from:
KDIGO Lupus Nephritis Work Group. Kidney Int 2024;105:S1–S69.

b.i.d. = twice daily; CNI = calcineurin inhibitor; eGFR = estimated glomerular filtration rate; 
KDIGO = Kidney Disease: Improving Global Outcomes; MPAA = mycophenolic acid 
analogue; q2wk = every 2 weeks; q4wk = every 4 weeks; SCr = serum creatinine.

Kidney biopsy showing Class III/IV ± V LN

Concomitant thrombotic microangiopathy (Section 10.3.1) Assess activity and chronicity items

If concomitant Class V, manage as 
Class V (Section 10.2.4)

Supportive treatment for chronic 
kidney disease

Steroids 
Methylprednisolone IV 0.25–0.50 g/d for 1–3 days as appropriate depending on 
disease severity and rate of progression, then oral prednisone at approximately 

0.35–1.0 mg/kg/d (not to exceed 80 mg/d) and taper over a few months to 
maintenance dose (the lower steroid dosing option referring to the reduced-

dose regimen in the voclosporin trials)a (Practice Point 10.2.3.1.1)

CNI + MPAA 
Voclosporin 23.7 mg b.i.d. and MPAA in patients with 

eGFR > 45 mL/min/1.73 m2

Tacrolimus (trough level approx. 5.5 ng/mL 
[6.8 nmol/L], data mainly from Chinese patients) and 

reduced-dose MPAA in patients with SCr < 3.0 mg/dL 
(265 µmol/L) as initial and maintenance therapy

Consider cyclosporine when voclosporin and 
tacrolimus are not available (Practice Point 10.2.3.1.4)

CNI duration up to 3 yearsb

MPAA for at least 6 months
 MMF oral 1.0–1.5 g b.i.d. or 
mycophenolic acid sodium 

0.72–1.08 g b.i.d. 
(Practice Point 10.2.3.1.3)

Cyclophosphamide for up to 
6 months

 IV 500 mg q2wk × 6 or 
0.5–1.0 g/m2 monthly × 6; or 

oral 1.0-1.5 mg/kg/d for 3 months 
(Practice Point 10.2.3.1.2)c

Belimumab + MPAA or 
reduced-dose cyclophosphamide 

Belimumab (IV 10 mg/kg q2wk for 3 doses 
then q4wk) and MPAA; or 

cyclophosphamide IV 500 mg q2wk × 6 
(Practice Point 10.2.3.1.5)

Benlysta duration up to 2.5 years

Active Class III/IV ± V LN Chronic Class III/IV ± V LN without activity

and one of the 
following options

Caution is warranted when a CNI is used in patients with significantly impaired kidney function in view of increased susceptibility for 
severe consequences due to CNI nephrotoxicity. The eGFR and SCr levels stated in the figure were patient selection criteria adopted 

in the respective clinical trials. a Refer to publication for examples of glucocorticoid treatment regimens; b Refer to publication for 
durations of CNI or Benlysta treatment in clinical trials; c Refer to publication for comments on cyclophosphamide regimens.



2024 AMERICAN COLLEGE OF 

RHEUMATOLOGY 

RECOMMENDATIONS ON LUPUS 

NEPHRITIS 

√

√

√

√

√

• MMF>CYC

• Low-dose CYC > high-dose CYC

• Belimumab if concomitant extra-renal 

• CNI if heavy proteinuria or class V, (Tx if proteinuria)

• Upfront triple unless not feasible



Major recent clinical trials in LN



AZA, azathioprine; BEL, belimumab; CRR, Complete Renal Response; CYC, cyclophosphamide; HDCS, high dose corticosteroids; LDCS, low dose corticosteroids; LN, lupus nephritis; IV, 

intravenous; MMF, mycophenolate mofetil; ORR, Ordinal Renal Response; PERR, Primary Efficacy Renal Response; ST, standard therapy; uPCR, urinary protein:creatinine ratio.

BELIMUMAB IN LUPUS NEPHRITIS: BLISS-LN (Furie et al. NEJM 2020)

Patients 
with 

active LN
Placebo IV  + ST* 

Belimumab 10 mg/kg IV + ST*

Day -60 Day 0

Start of ST induction

“Induction”

Week 24

Mandatory steroid 

tapering to ≤10 mg/day

104 week double-blind treatment

“Maintenance”

Week 52

Key secondary 

endpoint: 

• PERR

Week 104

Primary endpoint:

•  PERR

Key secondary endpoints:

•  CRR

•  Time to renal-related event or 

death

•  ORR

Belimumab 
10 mg/kg IV + ST

28-week 

open label

Key eligibility criteria:

• ≥18 years of age

• Clinically active LN (uPCR≥1 at screening)

• Class III, IV, V or III+V or IV+V on renal biopsy 

and requiring induction therapy

Randomisation

(1:1)

Stratified by 

induction and race

* Induction with HDCS+CYC, followed by 

LDCS+AZA maintenance; or induction with 

HDCS+MMF, followed by LDCS+MMF maintenance



CRR, Complete Renal Response; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease; ORR, Ordinal Renal Response; PERR, Primary Efficacy Renal Response; 

uPCR, urinary protein:creatinine.

Key efficacy outcomes and testing hierarchy 

➢ PERR defined as:

• uPCR ≤0.7, and 

• eGFR no worse than 20% below pre-flare value or 

≥60 ml/min/1.73 m2, and

• Not a treatment failure

➢ CRR defined as:

• uPCR <0.5, and 

• eGFR no worse than 10% below pre-flare value or 

≥90 ml/min/1.73 m2, and

• Not a treatment failure

Primary endpoint: 

PERR at Week 104

PERR* at Week 52

CRR* at Week 104

Time to renal-related event or death

ORR at Week 104

If p≤0.05 then inference progresses

If p≤0.05 then inference progresses

If p≤0.05 then inference progresses

If p≤0.05 then inference progresses
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➢ Renal-related event defined as:

First incidence of: i) ESRD, ii) doubling of serum creatinine, iii) renal worsening 

as evidenced by increased proteinuria and/or impaired renal function, or iv) 

renal disease-related treatment failure

➢ ORR defined as ‘Complete’, ‘Partial’ or ‘No renal response’

Partial ORR defined as:

• eGFR no worse than 10% below baseline value or within normal range, 

and

• ≥50% decrease in uPCR with: uPCR <1.0, if baseline ratio ≤3.0, or uPCR 

<3.0, if baseline ratio >3.0, and

• Not a treatment failure, and

• Not a CRR

Furie et al. NEJM 2020



PRIMARY AND SECONDARY RENAL END POINTS IN BLISS-LN

Furie et al. NEJM 2020



BLISS-LN: EGFR VALUES AND ADVERSE EVENTS

Improvement in eGFR at week 104 in belimumab compared to PBO users
No differences in SAEs, infections, suicide and infusion reaction

Furie et al. NEJM 2020



Zhang et al.  JASN 2017;28:3671-8

AURORA-I (p3)
Class III / IV ± V lupus nephritis (N=357)

Placebo

+ MMF

(N=178)

Voclosporin 23.7mg BID

+ MMF

(N=179)

CRR at week 52

uPCR ≤0.5

eGFR loss ≤20% and ≥60ml/min

no rescue medications

no ↑in pred >10mg/d week 44-52

31 (17%) withdrawals15 (8%) withdrawals

Withdrawal reasons: majority = withdrawn consent early in the study

MP 0.25-0.50g x 2, then pred 20-

25mg/d; tapering to 2.5mg/d in 16/52

Rovin et al.  Kidney Int 2019; Rovin et al. Lancet 2021

AURA-LV (p2)

high-dose: 39.5mg BID

Low-dose: 23.7mg BID

↑SAEs (infections, death) in 

the combined voclosporin 

groups



VOCLOSPORIN IN LUPUS NEPHRITIS

Rovin et al. Lancet 2021; Rovin et al.  Kidney Int 2019

Mok CC.   Lancet 2021

Mean dose of MMF: 2.0±0.4 g/day in both groups

No difference in the improvement of dsDNA and complement levels

No data on extra-renal activity

But NO INCREASE in SAEs and infection rate in the VCP group

P = 0.002

P = <0.0001

P = <0.001 P = <0.001



VOCLOSPORIN RCT 2-YEAR EXTENSION: OUTCOME DATA (AURORA-2) N=216

Sexana et al.  Arthritis Rheumatol 2023

No difference between voclosporin and PBO

eGFR at 2 years

AEs or serious AEs

Repeat biopsy data (N=26) – pending review

Sustained better renal response in VCP than PBO group at year 3

Pure V or mixed V subgroup: better response in VCP than PBO as well (not in BLISS-LN) 

However, no difference in eGFR (unlike BLISS-LN, eGFR better in belimumab group)



RITUXIMAB IN LN (LUNAR STUDY)

International Society of Nephrology

 LUNAR study: RTX more effective than PBO in improving anti-dsDNA and complement levels; but neutropenia, 

leukopenia, hypotension, infusion reactions, herpes zoster, and opportunistic infections were more common.

 Refractory SLE/LN: registries and pooled data showed that at least 2/3 of patients improved after therapy

 Off-label use for treating severe and refractory SLE/LN (bio-original or bio-similars)



PHASE III PBO-CONTROLLED RCT OF OBINUTUZUMAB IN LN 

(REGENCY)

Trial design

N=271 

• Active LN (RPS/ISN class III/IV±V)

• 1:1 ratio: obinutuzumab (1000mg x2) 

weeks 0, 26, 52 (1 vs 2 doses) versus PBO

• Background SOC: GC (pulse MP/pred 

0.5mg/kg/D) + MMF

International Society of Nephrology

Primary end point (CRR) at week 76

• uPCR<0.5

• eGFR reduction <15%

• no rescue, treatment failure, withdrawal or 

death Primary end point is met

Furie et al. NEJM 2025



OBINUTUZUMAB LN RCT
Subgroup analyses

 concomitant class V

 uPCR>3.0 at baseline

 newly Dx LN

 Active serology

→Higher ORs of having a renal 

response (? more cost-effective)

International Society of Nephrology
Furie et al. NEJM 2025

A P3 RCT of obinutuzumab in non-renal SLE is in progress
(ALLEGORY  NCT04963296)   SRI-4 as primary outcome

OBINUTUZUMAB IN LN: B CELL DEPLETION AND SUBGROUPS



REGENCY: SERIOUS ADVERSE EVENTS (SAES)

International Society of Nephrology

LUNAR: rituximab LN:
Major limitation: more infections, neutropenia 
and infusion reactions with rituximab

Ocrelizumab (BEGIN and BELONG RCTs) 
premature termination due to serious infections

Obinutuzumab: similar concerns of increased 
risk of serious infections, neutropenia and grade 
3 adverse events



Other experimental therapies for LN

• Sequential anti-CD20 and anti-BAFF (CALIBRATE; BEAT-LUPUS; BLISS-

BELIEVE; SymBioSE-2)

• Anti-BAFF and anti-APRIL (e.g. telitacicept)

• Anti-BAFF-R (e.g. Ianalumab - dual action monoclonals, anti-BAFF-R plus 

cytolysis through ADCC) 

• Deeper B cell depletion (BiTEs, CAR-T/CAR-NK)

• Anifrolumab, dapirolizumab, JAK inhibitors (e.g. upadacitinib) 

• Others



Adjunctive/non-immunosuppressive therapies for LN

• Did not have 
agreement on the 
use of SGLT2i 
(relative lack of 
evidence)

• SGLT2is may be 
considered in real 
life practice for CKD 
with persistent 
uPCR >0.5 and 
eGFR 30-50 
ml/min/1.73m2 

MRA emerging role
in CKD



Conclusions

1. The treatment of LN is sti l l a challenges in the 2020s’

2. 10-15% of patients sti l l go into ESRF after 25-20 years

3. Early referral, assessment and treatment improves prognosis

4. Treatment adherence has to be ensured

5. Both immunosuppressive and non-immunosuppressive therapies are equally 

important to retard CKD progression

6. Initial combination therapy may be considered for high-risk LN with renal 

progression, or relapsing diseases 

7. Newer options include CNI, anti -CD20, anti-BAFF, anti-BAFF/APRIL in addition to 

conventional MMF/CYC
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