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ABSTRACT
The APLAR has published a set of recommendations on the management of systemic lupus erythematosus (SLE) in 2021. The 
current consensus paper supplements and updates specifically the treatment of lupus nephritis (LN) according to two rounds 
of Delphi exercise from members of the APLAR SLE special interest group, invited nephrologists, histopathologists, and lupus 
nephritis patients. For initial treatment of LN, we recommend a combination of glucocorticoids (GCs) with cyclophosphamide 
(CYC), mycophenolate mofetil (MMF), or the calcineurin inhibitors (CNIs) as first- line options. An upfront combination of im-
munosuppressive drugs and the biological agents may be considered in patients at significant risk of disease progression and 
renal function deterioration. Switching or “add- on” among different immunosuppressive agents, including biological agents, 
may be considered for refractory disease. Subsequent/maintenance therapy of LN should continue for at least 3 years to reduce 
the risk of renal flares. Lower dose MMF and azathioprine are options, but MMF maintenance should follow induction by the 
same drug. Prednisolone or equivalent should be maintained at a dose of 5 mg/day or less. The APLAR consensus for the man-
agement of LN includes recommendations for adjunctive therapies, monitoring and treatment of LN- related co- morbidities, and 
renal replacement therapies. It is hoped that this consensus paper can provide an evidence- based and pragmatic approach to the 
management of LN, taking into account the evidence level of therapies in Asian patients, cost- effectiveness, and differences in 
health care resources and reimbursement policies in the Asia- Pacific region.

1   |   Introduction

Kidney involvement in patients with systemic lupus erythema-
tosus (SLE) carries significant morbidities and mortality [1–3]. 
Despite considerable advances in the immunosuppressive and 
supportive treatment for LN, leading to the reduction of the 

end- stage renal disease (ESRD) rate in the past few decades, 
the renal survival rates in developed countries have plateaued 
in the mid- 1990s [4]. ESRD still develops in 5%–30% of patients 
with LN within 10 years of diagnosis [3, 5]. The standardized 
mortality ratio (SMR) increases by one- fold in SLE patients with 
kidney involvement compared to those without [6]. In a large, 
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multinational Asian cohort of SLE, patients who had kidney 
disease were demonstrated to accrue more organ damage than 
those who did not [7]. Impairment of quality of life is frequent 
and serious in patients with LN [8]. Active renal disease in SLE 
was associated with poor outcomes in the medication and pro-
creation domains of an SLE- specific health- related quality of life 
questionnaire (LupusPRO) in a multicentered cross- sectional 
study, even after adjusting for age, sex, ethnicity, and the coun-
try of origin recruitment [9].

The burden of LN shows ethnicity- related disparities [10]. A 
review of 70 Asian studies showed that Asian SLE patients 
have more severe disease, higher disease activity, higher 
susceptibility to renal involvement, more organ damage ac-
crual, and increased morbidity and mortality compared to 
Caucasians [11]. This is confirmed by another systematic lit-
erature review that showed that renal involvement occurred 
in 21%–65% of patients with SLE at the time of diagnosis and 
40%–82% during the disease course, which was much higher 
than that of the Caucasians (30%) [12]. In a multi- ethnic study 
in the United States, the rate of ESRD resulting from LN oc-
curred more frequently in Africans, Hispanics, and Asians 
than the white Caucasians [13].

Genetic factors may play a role in the ethnic differences in sus-
ceptibility and prognosis of patients with LN. Genome- wide 
association studies (GWAS) have identified a number of allelic 
variants that are associated with susceptibility to both SLE and 
LN or LN alone [3]. Of particular interest are the APOL1 alleles, 
which are associated with more severe LN and higher risk of 
ESKD in the African Americans [14]. Although similar data 
have not been confirmed in Asian patients, there is increasing 
evidence that a higher genetic load, as reflected by a higher poly-
genic risk score (PRS), is associated with earlier development 
and more severe renal disease in SLE [15–17]. In addition, a 
number of clinicopathological features and socioeconomic fac-
tors, such as health care resources that affect the accessibility 
to newer medications and early specialist assessment, as well as 
the adherence to therapies, are major determinants of the prog-
nosis of LN [5, 18, 19].

Poor tolerance to immunosuppressive therapies has been re-
ported in Asian patients with LN. In an RCT that compared 
mycophenolate mofetil (MMF) with intravenous (IV) pulse 
cyclophosphamide (CYC) for initial therapy of LN, serious 
infections and deaths developed in a substantial proportion 
of Asian patients treated with higher doses of MMF [1, 20]. 
Similarly, serious infections and mortality were reported in 
Asian patients with LN in another RCT of ocrelizumab in 
combination with glucocorticoids (GCs) and MMF, leading 
to premature termination of the study [21]. Meta- analyses of 
LN treatment trials showed that the rate of serious infections 
(4.1%–25.0% vs. 4.4%–8.5%) and infection- related mortality 
(0.0%–6.7% vs. 0.0%–2.1%) was higher in Asian than non- 
Asian patients [22]. Moreover, MMF was not associated with a 
lower infection risk than CYC in the treatment of LN in Asian 
patients [22]. Although it is uncertain if the difference in tol-
erability to immunosuppressive agents is related to pharmaco-
genetic factors, the treatment approach has to be modified in 
Asian patients with LN.

In view of the disparities in epidemiology, socioeconomic and 
cultural background, risk of infection, treatment adherence, as 
well as the response and tolerability to therapeutic regimens in 
Asian patients with LN, a set of consensus statements is needed 
for the management of LN in the Asia- Pacific region. The Asia- 
Pacific League of Associations of Rheumatology (APLAR) has 
published a set of recommendations on the management of SLE 
in 2021 to provide a practical guide for specialists, family physi-
cians, specialty nurses, and other health care professionals who 
take care of SLE patients in the region [23]. Since its publication, 
two novel agents, namely belimumab and voclosporin, have 
been approved for the treatment of LN. This consensus paper 
supplements and updates specifically the treatment of LN ac-
cording to two rounds of the Delphi exercise from members of 
the APLAR SLE special interest group (SIG), invited nephrolo-
gists, histopathologists, and patients with LN (Table 1). An ex-
ecutive summary of our recommendations will be published in 
parallel with this full paper.

2   |   Delphi Exercise and Consensus Formation

Core members from the APLAR SLE SIG first reviewed the lit-
erature by means of a PubMed search using keywords derived 
from a set of Population Intervention Comparison Outcome 
(PICO) questions. The following keywords were used: lupus 
nephritis, lupus glomerulonephritis, lupus renal, glucocorti-
coid, steroid, corticosteroid, prednisone, methylprednisone, 
hydroxychloroquine, antimalarial, methotrexate, leflunomide, 
calcineurin, cyclosporin, tacrolimus, voclosporin, azathioprine, 
mycophenolate, mycophenolic, cyclophosphamide, rituximab, 
belimumab, biologic, obinutuzumab, anifrolumab, JAK inhibi-
tors, tofacitinib, baricitinib, deucravacitinib, intravenous immu-
noglobulin, plasma exchange, and plasmapheresis. Only clinical 
trials, observational studies, comparative studies, systematic re-
view, and meta- analyses published between 1995 and 2023 and 
written in the English language were reviewed.

A total of 56 statements were first drafted and selected by 
the core group based on the search results and clinical prac-
tice. The level of evidence (grade A to D) was graded by the 
Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) [24], and the strength of recommenda-
tion (A or B) was suggested for each statement. The agreement 
score was derived from a Likert scale in which participants 
were required to vote for the level of agreement to the state-
ments. Invited Delphi members were provided with a ref-
erence list, evidence grading, and the suggested strength of 
recommendations. Anonymous voting and feedback were 
done through an online platform by 46 doctors (31 rheuma-
tologists, 13 nephrologists, two renal histopathologists) from 
21 Asia- Pacific regions who have considerable experience in 
managing LN patients and two LN patients who are actively 
involved in self- help group activities. Modification of the 
statements was subsequently performed after three rounds of 
teleconferences to discuss the feedback from the Delphi mem-
bers. Finally, 48 statements were agreed upon, which were 
categorized into overarching principles, diagnosis and mon-
itoring, initial and subsequent therapies, pure membranous 
LN, patients at risk of renal progression, adjunctive therapies 
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TABLE 1    |    APLAR consensus statements for the management of lupus nephritis.

Statements LOE SOR % agreement Scorea

1. Over- arching principles

1.1 The optimal management of LN requires a shared decision- making process 
between patients and physicians, considering the availability of health care resources 
across APLAR regions

— A 100 9.59 ± 1.03

1.2 Physicians should monitor SLE patients for renal involvement and refer them 
promptly to a lupus specialist for proper management

— A 97.7 9.14 ± 1.66

1.3 The goals of LN treatment include amelioration of symptoms, renal remission, 
long- term preservation of renal function, prevention of renal and extra- renal flares, 
minimization of treatment (especially glucocorticoids) related adverse events and 
comorbidities, and improvement in survival and overall quality of life

— A 100 9.66 ± 0.95

1.4 Treatment of active LN includes an induction phase with more intense 
immunosuppression, followed by a prolonged period of maintenance therapy with less 
intense immunosuppression to control residual disease activity and prevent renal and 
extra- renal flares

— A 97.7 9.23 ± 1.82

1.5 Treatment adherence should be ensured and monitored in every patient in order to 
achieve the best outcomes

— A 100 9.69 ± 0.83

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

2.1 Body weight, body mass index, blood pressure, clinical signs, and symptoms of 
renal and extra- renal disease should be evaluated at every visit

D A 100 9.18 ± 1.34

2.2 Urine protein (e.g., spot urine protein- creatinine ratio [uP/Cr] or 24 h urine protein) 
should be performed at every visit, along with periodic assessment of serum creatinine 
and albumin, calculated estimated glomerular filtration rate (eGFR), anti- dsDNA, 
and complement levels. Urine microscopy for active urinary sediments should be 
performed when renal activity/flare is suspected

D A 84.1 7.52 ± 3.22

2.3 Patients with active LN should be followed frequently (e.g., every 1–4 weeks) 
initially, with subsequent frequency of visits adjusted according to clinical response 
and complications. Stable LN patients may be followed at intervals of 3–6 months

D A 97.7 8.39 ± 1.77

2.4 A renal biopsy should be performed (unless there are contraindications) when there 
is suspicion or evidence of kidney involvement, as indicated by the following:
• Persistent proteinuria ≥ 1.0 g/24 h (or uP/Cr ≥ 1.0 mg/mg)
• Persistent proteinuria ≥ 0.5 g/24 h (or uP/Cr ≥ 0.5 mg/mg) in the presence of active

urinary sediments (hematuria/pyuria/casts)
• Persistent unexplained deterioration in renal function or eGFR

D A 93.2 7.80 ± 2.42

2.5 The International Society of Nephrology/Renal Pathology Society (ISN/RPS) 
classification should be used to assess renal histology in LN

D A 97.7 8.82 ± 1.93

2.6 Activity (0–24) and chronicity (0–12) indices according to the National Institutes of 
Health (NIH) criteria should be assessed

D A 97.7 8.75 ± 1.94

2.7 The presence of additional inflammatory, thrombotic, and vascular lesions should 
be evaluated, e.g., podocytopathy, tubulointerstitial inflammation, and thrombotic 
microangiopathy

D A 85.4 8.66 ± 2.33

3. Initial (Induction) therapies for LN

3.1 Immunosuppressive therapy is indicated for ISN/RPS active class III or IV (±V) LN C A 97.8 9.16 ± 1.85

3.2 Immunosuppressive therapy is indicated for ISN/RPS pure class V with significant 
proteinuria (uP/Cr ≥ 2.0 mg/mg with hypoalbuminemia)

D A 88.3 7.70 ± 3.01

3.3 Immunosuppressive therapy should be considered for ISN/RPS class I/II disease 
with significant podocytopathy or nephrotic range of proteinuria

D A 92.0 8.39 ± 1.73

(Continues)
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Statements LOE SOR % agreement Scorea

3.4 For patients in whom renal biopsy is unavailable, induction therapy should be 
individualized based on the judgment of clinical parameters (e.g., eGFR, urinary 
findings, SLE serology and previous response to therapy)

D B 97.7 8.61 ± 1.96

4. Options for induction therapy of LN (ISN/RPS class III/IV ± V)

4.1 A combination of moderate doses of glucocorticoids (GC) and a non- GC 
immunosuppressive agent is recommended

B A 87.0 8.09 ± 1.80

4.2 First- line therapies: GC plus mycophenolic acid analogues [MPAA] (e.g., 
mycophenolate mofetil [MMF] or mycophenolate sodium [MPS]) OR standard- dose 
intravenous cyclophosphamide [CYC] pulses (0.5–1.0 g/m2 monthly for six doses) OR 
the calcineurin inhibitors (CNIs)

A A 88.6 7.61 ± 2.59

4.3 Alternative induction therapy: GC plus low- dose CYC pulse (intravenous 500 mg 
2- weekly for six doses)

A B 94.0 8.03 ± 1.36

4.4 The target of therapy is improvement of uP/Cr by 25% by 3 months, 50% by 
6 months and < 0.75 mg/mg by 12 months

C A 88.7 7.50 ± 3.03

5. Treatment of pure membranous lupus nephropathy (pure class V)

5.1 Anti- proteinuric therapy (angiotensin- converting enzyme inhibitors [ACEIs], 
angiotensin receptor blockers [ARBs]) should be optimized.

B A 93.2 8.41 ± 2.52

5.2 First- line options: GC plus mycophenolic acid analogues (e.g., MMF or MPA) OR 
the CNIs

B A 90.9 7.57 ± 2.66

5.3 Alternative therapies: GC plus azathioprine OR standard- dose intravenous CYC 
pulses for six doses OR low- dose MMF plus tacrolimus

B B 87.0 7.55 ± 1.31

6. Subsequent (maintenance) therapies of LN

6.1 Maintenance therapy should be instituted when the target of initial treatment is 
achieved

B A 95.5 8.80 ± 2.31

6.2 Maintenance therapy of LN should continue for at least 3 years before tapering. A 
longer period of maintenance should be considered in high- risk patients

B B 90.0 8.28 ± 1.63

6.3 First- line options: lower doses of MMF, MPAA, or azathioprine [AZA] A A 93.2 8.07 ± 2.48

6.4 Patients who received MMF as induction therapy should be maintained with the 
same drug instead of switching to AZA

A A 89.6 7.98 ± 3.15

6.5 AZA or CNIs are preferred in patients who plan for pregnancy C A 95.4 8.64 ± 2.18

6.6 Low- dose GC (prednisone ≤ 5 mg/day or equivalent) may be continued for 
maintenance therapy. The decision to discontinue and the tempo for tapering off GCs 
should be individualized

B B 90.9 7.80 ± 2.85

6.7 Patients who receive initial biological therapy may continue treatment depending 
on the response and residual renal activity

B B 98.0 8.28 ± 1.27

7. Lupus nephritis at risk of progression and poorer outcome

7.1 Patients are at risk of progression and poorer renal outcomes when the following 
features are present:
• Impaired or deteriorating eGFR
• Nephrotic range of proteinuria
• Histologic high- risk features: crescents, fibrinoid necrosis, thrombotic

microangiopathy (TMA), severe tubulointerstitial inflammation
• Refractory to initial induction therapies
• Frequent relapsing disease

C A 95.4 8.60 ± 2.19

(Continues)

TABLE 1    |    (Continued)



5 of 18

Statements LOE SOR % agreement Scorea

7.2 A repeat renal biopsy may be considered in patients with suspected residual 
or worsening renal activity despite immunosuppressive therapies, renal flare, 
and/or deterioration in renal function, and to guide switching or tapering of 
immunosuppressive therapies

B B 90.0 8.44 ± 1.66

7.3 More aggressive therapy may be considered in patients at risk of progression and 
poorer renal outcomes

D B 93.2 8.09 ± 2.62

7.4 Initial treatment options for high- risk patients include GC combined with the 
following: (a) standard dose intravenous pulse CYC (0.5–1.0 g/m2 monthly for six 
doses); (b) low- dose combination of MMF and CNI; (c) MMF/Euro- Lupus CYC with 
belimumab

A B 96.0 8.24 ± 1.36

7.5 Switching among the first- line regimens (MMF, CNIs, and CYC) may be considered 
for patients who do not respond optimally to initial therapies

B B 96.0 8.59 ± 1.61

7.6 Alternative options for LN with suboptimal response to initial therapies: (a) 
addition of CNI to MMF or vice versa; (b) addition of rituximab (1 g intravenously 
2- weekly for two doses) to existing regimen; (c) addition of belimumab to MMF or
Euro- lupus CYC

B B 96.0 8.23 ± 1.53

8. Adjunctive therapies and management of disease or treatment- related comorbidities

8.1 Hydroxychloroquine is recommended to all SLE patients, including lupus nephritis B A 97.8 9.16 ± 1.85

8.2 Life- style modification, such as cessation of smoking, healthy diet, and exercise, to 
achieve an optimal body mass index is recommended

D A 97.7 9.02 ± 1.89

8.3 Renin- angiotensin system (RAS) blockade with ACEIs or ARBs is recommended 
for all LN patients with/without hypertension, and the dosage should be optimized as 
per patient tolerance

A A 93.2 8.34 ± 2.51

8.4 Anticoagulation is indicated in patients with histologic evidence of aPL 
nephropathy (e.g., acute/chronic renal vascular or glomerular lesions, e.g., TMA or 
renal artery thrombosis); anticoagulation may be considered in those with persistent 
nephrotic syndrome in the presence of aPL antibodies

C A 93.2 7.75 ± 2.54

8.5 Blood pressure should be controlled to retard the progression to CKD. A level of 
130/80 mmHg should be targeted

C A 97.7 8.61 ± 1.96

8.6 Lipid levels should be controlled by non- pharmacological means with or without 
statins to minimize the long- term cardiovascular risk. An LDL- cholesterol level of 
< 2.6 mmol/L (100 mg/dL) should be attempted. Lower levels of LDL- cholesterol (e.g., 
< 1.8 mmol/L [70 mg/dL]) should be targeted in patients with past major adverse 
cardiovascular events (MACEs) or multiple atherosclerotic risk factors

D B 90.0 8.02 ± 1.69

8.7 Calcium and vitamin D should be routinely given unless contraindicated. Anti- 
resorptive or anabolic therapy and regular assessment of BMD (by DEXA scan) should 
follow the relevant national glucocorticoid- induced osteoporosis recommendations

C A 88.7 7.55 ± 2.93

8.8 Monitoring of drug- related toxicities should be performed (e.g., glucose level in 
users of GC and CNIs; blood counts and liver function in AZA/MMF/CYC users)

D A 90.9 8.31 ± 2.81

8.9 Prevention of infective complications during immunosuppressive therapies — — 93.1 8.60 ± 2.67

9. Renal replacement therapies in LN

9.1 All modalities of renal replacement therapies are suitable and effective in LN 
patients

B A 88.6 7.64 ± 3.08

9.2 Immunosuppressive therapies in LN patients undergoing maintenance dialysis may 
be tapered with caution unless extra- renal activity is present

C B 94.0 8.13 ± 1.40

9.3 Renal transplantation should be considered when extra- renal lupus activity is 
quiescent

C B 81.0 7.55 ± 2.07

Abbreviations: BMD, bone mineral density; CKD, chronic kidney disease; DEXA, dual energy X- ray absorptiometry; LN, lupus nephritis; LOE, level of evidence; SLE, 
systemic lupus erythematosus; SOR, strength of recommendation.
aMean score (0–10 points on a Likert scale; higher score indicates greater agreement).

TABLE 1    |    (Continued)
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and management of comorbidities, and renal replacement 
therapy for LN. The consensus level of ≥ 80% for all the state-
ments and a mean agreement score of ≥ 7.5 (out of 10 points) 
was achieved.

3   |   Overarching Principles (Statements 1.1–1.5)

Treatment of LN should be a shared decision between physicians 
and patients, taking into account the availability of health care 
resources. Delphi members universally agreed that the goals of 
LN therapy are to induce remission, minimize flares, preserve 
renal function, and reduce treatment- related morbidities and 
mortality without compromising quality of life. Non- adherence 
to medications is fairly common in patients with SLE, which 
may lead to a suboptimal clinical response and disease flares 
[25, 26], and is particularly a problem in the Asia- Pacific region 
because of the accessibility to health care and expensive drugs, 
as well as cultural belief and the use of complementary medicine 
[27, 28]. Monitoring for treatment adherence is underscored in 
our consensus. Patient education and early identification of non- 
adherence and its reasons by better communication, assisted by 
drug level monitoring if appropriate, will help improve the ad-
herence rate [29].

4   |   Screening, Diagnosis, and Monitoring of LN 
(Statements 2.1–2.7)

Clinical symptoms and signs of renal involvement should be 
evaluated in all SLE patients. Urine protein should be assessed 
at every visit and periodic assessment of serum albumin and 
creatinine, estimated glomerular filtration rate (eGFR), anti- 
dsDNA, and complement levels should be performed depend-
ing on the clinical status of patients. Urine for active urinary 
sediments should be obtained when renal activity is suspected. 
There are no studies that investigate the optimal follow- up in-
tervals for LN patients, and these depend on the phase of treat-
ment, intensity of therapies, clinical response, and the presence 
of comorbidities and treatment- related complications. We rec-
ommend frequent follow- up (e.g., every 1–4 weeks) initially for 
patients with active LN, with adjustment of the intervals accord-
ing to clinical response and complications. Stable LN patients 
may be followed at intervals of 3–6 months.

As there are no studies that investigate the indications of renal 
biopsy in SLE, these are mainly based on expert opinions [30]. 
We recommend a renal biopsy to be performed unless contrain-
dicated when there is suspicion of kidney involvement by SLE, 
as indicated by the presence of persistent proteinuria ≥ 1.0 g/24 h 
(uP/Cr ≥ 1.0 mg/mg); or ≥ 0.5 g/24 h (uP/Cr ≥ 0.5 mg/mg) in the 
presence of active urinary sediments; or persistent/unexplained 
deterioration in renal function. The ISN/RPS classifications 
and NIH activity/chronicity scoring system should be used to 
assess for the histologic class, activity, and chronicity [31, 32]. 
Additional features such as podocytopathy, microangiopathy, 
and interstitial inflammation should also be reported because 
these are important determinants of renal prognosis in addition 
to glomerular pathologies and affect the choice of initial thera-
pies [31–33].

5   |   Initial (Induction) Therapy for Lupus 
Nephritis (Statement 3.1–5.4)

Delphi members strongly agreed that immunosuppressive ther-
apies should be administered to biopsy- confirmed active class 
III/IV ± V, pure class V (with uP/Cr ≥ 2.0 mg/mg and hypo-
albuminemia) or class I/II (with significant podocytopathy or 
nephrotic range of proteinuria) LN patients. Cohort studies and 
systematic reviews have shown that the prognosis of class III/IV 
disease was worse than other histological types of LN [34–39]. 
However, owing to the paucity of evidence, the proteinuria 
threshold for immunosuppressive therapies for pure class V and 
class I/II LN is largely based on expert opinions [40, 41] (state-
ments 3.1–3.3).

When kidney biopsy is not feasible or there are contraindications 
or reluctance to this procedure, the choice of therapies should be 
individualized based on the best judgment from clinical param-
eters (statement 3.4).

The first- line option for Asian patients with active class III/
IV ± V LN is a combination of moderate doses of glucocorti-
coids (GCs) with one of the following: (1) mycophenolic acid 
analogues (MPAA) (mycophenolate mofetil [MMF] or mycophe-
nolic acid [MPA]); (2) standard- dose intravenous (IV) cyclophos-
phamide (CYC); or (3) calcineurin inhibitor (CNI) (statements 
4.1–4.2). The GC regimens used in the treatment of LN vary tre-
mendously in previous clinical trials and real- world experience. 
More recent RCTs in LN have used lower doses of oral pred-
nisolone for initial therapy [42, 43] and intravenous pulses of 
methylprednisolone followed by lower doses of oral prednisone 
with rapid tapering is the protocol of newer LN trials [44, 45]. 
Lower doses of GCs are likely to be efficacious when used early 
with other non- GC immunosuppressive drugs. In view of this, 
we recommend moderate doses of GCs as part of the treatment 
regimens of LN (statement 4.1).

Pivotal RCTs that showed non- inferiority of MMF to standard- 
dose IV CYC pulses [20, 46–49]. Moreover, MMF has been 
shown to have similar efficacy to daily oral CYC in a small RCT 
[50], and multiple observational or retrospective studies showed 
comparative efficacy of MMF with IV pulse CYC in LN [51–54]. 
A meta- analysis of 45 clinical trials confirmed similar efficacy 
between MMF and IV CYC in LN [55]. The enteric- coated MPA 
preparation has the advantage of delivery into the small intes-
tine without being released in the stomach, thus causing less 
gastric irritation [56]. Enteric- coated MPA has been shown to be 
well tolerated and efficacious in LN in several single- arm longi-
tudinal studies [57–60].

Different from the 2021 recommendations [23], the GC/CNI 
combination is now one of the first- line options for the initial 
treatment of LN. Although cyclosporin A was shown to have 
similar efficacy to IV pulse CYC in an RCT [61, 62], it is not 
a preferred CNI in the treatment of LN because of the cos-
metic side effects and the higher rate of hyperlipidemia and el-
evated blood pressure [63, 64]. Several major RCTs of LN have 
shown non- inferiority of tacrolimus to MMF or standard- 
dose IV CYC in terms of efficacy at 6 months [42, 43, 65, 66]. 
Systematic reviews and meta- analyses performed at different 
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periods of time confirmed the non- inferiority or even supe-
riority of tacrolimus to CYC in LN [67–69]. Moreover, in the 
same meta- analyses [67, 69], tacrolimus was shown to be 
equally effective as MMF. Considerable real- world experience 
of CNI, in particular tacrolimus, in LN has been reported in 
the Asia- Pacific regions [70–77]. Tacrolimus may be difficult 
to titrate in patients with impaired renal function, but the 
risk of CNI- related toxicities could be minimized when the 
trough tacrolimus level was maintained between 4 and 6 ng/
mL [42, 43, 78, 79] (Figure 1).

Low- dose CYC (IV 500 mg 2- weekly for six doses) followed by 
azathioprine (AZA) has been studied in a European RCT in 
comparison with the standard- dose IV CYC pulses [80, 81]. 
Results showed that low- dose CYC was similar in efficacy to 
the standard- dose regimen at 10 years in terms of the rates 
of doubling of serum creatinine, end- stage renal failure, and 
death. Although this RCT was not powered to detect a differ-
ence between the two CYC treatment arms, adverse effects 
such as serious infection were reduced in the low- dose CYC 
regimen [82]. Moreover, serum anti- Müllerian hormone level, 
which is a surrogate for ovarian reserve, was not affected by 
the low- dose CYC as compared to the standard- dose CYC 
regimens [83]. However, in view of the paucity of data on the 
low- dose CYC regimen in Asian patients [84], it is reserved as 
a second- line option in special situations such as in patients 
at risk of infective complications but without poor prognostic 
factors (statement 4.3).

Cohort studies of LN in Europe have shown that failure to 
achieve a uP/Cr of less than 0.7–0.8 mg/mg at month 12 of 

treatment was associated with poorer renal prognosis at 10 years 
[85, 86]. This is confirmed by a longitudinal study of Asian LN 
patients, which showed that improvement of uP/Cr to less than 
0.75 mg/mg at month 18 best predicted a better renal outcome 
at year 10 of immunosuppressive therapy [42]. Thus, we recom-
mend the target of LN therapy is improvement of uP/Cr by 25% 
by 3 months, 50% by 6 months, and < 0.75 mg/mg by 12 months 
(statement 4.4).

Pure membranous LN comprises only one- fifth of all cases of 
LN, and major therapeutic trials are lacking [87]. For the treat-
ment of this histological type of LN, we suggest the early use 
of renin- angiotensin system (RAS) blocking agents before con-
sidering immunosuppression, which is indicated in patients 
with significant proteinuria (uP/Cr ≥ 2.0 mg/mg) with hypo-
albuminemia (statement 5.1). As there is no direct evidence of 
RAS blockade in LN, its benefits are extrapolated from studies 
in non- diabetic nephropathy and idiopathic membranous ne-
phropathy [88–90]. The first- line immunosuppressive treatment 
options are GCs combined with either MPAA or CNI, based on 
the non- inferiority of MMF to CYC or tacrolimus in subgroup 
analyses of major RCTs [42, 43, 91] and evidence from obser-
vational studies [92–95] (statement 5.2). Moreover, an RCT [96] 
and two meta- analyses have shown that the combination of GC 
and another non- GC immunosuppressive agent such as MMF 
or CNI is more effective than GC alone in the treatment of pure 
class V LN [97, 98]. Older observational studies have shown ef-
ficacy and safety of GC combined with oral or standard- dose IV 
CYC [99, 100] or azathioprine [100–102] in pure membranous 
LN. A subgroup analysis of an RCT showed superiority of a low- 
dose combination of MMF and tacrolimus to standard- dose IV 

FIGURE 1    |    Algorithm for initial treatment of lupus nephritis. LN, lupus nephritis; GC, glucocorticoid; IV, intravenous; CYC, cyclophospha-
mide; CNI, calcineurin inhibitor; MPAA, mycophenolic acid analogue; RAS, renin angiotensin system; Rx, treatment; AZA, azathioprine; TAC, 
tacrolimus.
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CYC in pure class V LN [79]. Therefore, we recommend azathi-
oprine (AZA), CYC, or a low- dose combination of MMF and 
tacrolimus as alternative treatment options for this histological 
subtype of LN (statement 5.3).

6   |   Subsequent/Maintenance Therapy for LN 
(Statements 6.1–6.7)

Longitudinal cohort studies have reported a high rate of flare 
of LN upon discontinuation of immunosuppression [103, 104]. 
As a result, maintenance immunosuppressive therapies are rec-
ommended for LN (statement 6.1). In a recent RCT testing for 
the discontinuation of immunosuppressive agents while con-
tinuing low- dose GC and hydroxychloroquine in patients with 
remitted severe LN for 2–3 years, a significant increase in renal 
flares was observed at month 24 in the immunosuppression 
discontinuation group [105]. Another multi- center RCT in the 
US also demonstrated a trend of more renal flares upon discon-
tinuation of MMF as compared to continuation of the drug in 
patients with quiescent SLE (76% with LN) for at least 1–2 years, 
70% of whom had LN, at week 60 [106]. Finally, in a multicenter 
RCT conducted in France, continuation of low- dose prednisone 
(< 5 mg/day) was associated with a significantly lower risk of 
SLE flares at 1 year compared to discontinuation in patients 
with stable SLE for ≥ 1 year, 38% of whom had LN [107]. The 
increase in renal and non- renal flares of SLE in these studies 
upon discontinuation of low- dose GCs or non- GC immunosup-
pressive agents could be partially related to the relatively short 
duration of disease quiescence at enrollment (≥ 1–2 years). As 
prevention of renal flares is one of the treatment goals of LN, we 
recommend maintenance immunosuppressive therapy should 
continue for at least 3 years for LN (statement 6.2), and the du-
ration of maintenance treatment may be prolonged in patients 
at risk of relapse or renal progression. This is supported by a 
long- term study of the efficacy of MMF or tacrolimus treatment 
of LN in Asian patients that reported a duration of maintenance 
therapy of < 62.5 months best predicted the first renal flare by 
receiver operating characteristic (ROC) analysis [42] and is in 
line with the 2023 updated EULAR recommendations [108]. A 
daily dose of prednisolone of ≤ 5 mg should be used for mainte-
nance to minimize adverse effects. The decision to discontinue 
GCs and the tempo for tapering should be individualized (state-
ment 6.6).

The ALMS maintenance phase RCT demonstrated superiority 
of MMF (2 g/day) over azathioprine (AZA) (2 mg/kg/day) in 
the reduction of a composite outcome of treatment failure over 
3 years, defined as death, ESRD, doubling of the serum creati-
nine, renal flare, or rescue therapy, in those who responded to 
induction therapy with either IV CYC or MMF [109]. However, 
another European multicenter RCT did not show superiority 
of MMF over AZA, although patients were switched to MMF/
AZA regardless of the initial response to low- dose CYC induc-
tion therapy of LN [110, 111]. Two RCTs also showed similar ef-
ficacy of MMF with AZA as maintenance therapy of LN after 
initial CYC induction [112, 113], and meta- analyses of RCTs 
did not reveal significant differences between MMF and AZA 
as maintenance therapy of LN [114–116]. However, leukopenia 
was more common with MMF than AZA. Taking into account 
the drug cost and accessibility in the Asia- Pacific region, we 

recommend lower doses of MPAA (MMF or MPA) or AZA to 
be considered as first- line options for maintenance therapy of 
LN (statement 6.3). Patients who were treated with MPAA ini-
tially should follow with a lower dose of the same drug instead 
of switching to AZA because the latter approach was associated 
with the highest risk of flare as demonstrated in the ALMS study 
[109] (statement 6.4). The CNIs are alternatives for maintenance 
therapy for contraindication or intolerance to MMF or AZA, and 
the CNIs or AZA are preferred in patients who have a concep-
tion plan (statement 6.5) because multiple observational stud-
ies have reported the safety of the CNIs and AZA during lupus
pregnancies [117–120]. Leflunomide has been used as mainte-
nance therapy of LN after initial treatment with IV pulse CYC,
and similar efficacy was reported with AZA in terms of renal
and non- renal flares [121]. However, there is a general lack of
experience of using this drug for LN maintenance in the Delphi
panel. Finally, patients who receive initial biological therapy
may continue treatment depending on clinical response and re-
sidual renal activity (statement 6.7). Extended observation from
the BLISS- LN study [122] and several long- term observational
studies of rituximab in LN demonstrated efficacy and safety
[123–126] (Figure 2).

7   |   Treatment of LN at Risk of Renal Function 
Deterioration (Statements 7.1–7.6)

There were discussions about the indications for upfront com-
bination of GCs, MPAA, or CYC with the CNI or the biologi-
cal agents, which are recommended by the recently updated 
KDIGO and EULAR guidelines [40, 108]. Evidence from two 
more recent RCTs on belimumab (BLISS- LN) and voclosporin 
(AURORA- 1), a newer generation CNI, when combined with 
standard therapies as initial therapies, showed augmented renal 
response rates after 104 and 52 weeks, respectively, without an 
increased risk of serious adverse events [44, 127], although the 
effect size of treatment compared to placebo is not particularly 
impressive [128]. Belimumab has also been shown to be equally 
effective in the Asian subgroup of the BLISS- LN study [129]. 
Owing to the issues of cost- effectiveness and increased risk of 
infection in susceptible patients, we recommend upfront triple 
immunosuppression (i.e., GCs plus MMF or low- dose CYC with 
belimumab; GCs plus MMF and CNIs) in patients at risk of pro-
gression and kidney function deterioration (statements 7.3 and 
7.4). This is different from the 2021 APLAR SLE management 
guideline in which triple immunosuppression was only recom-
mended for refractory LN [23].

Clinical features that indicate poor LN prognosis are listed in 
statement 7.1, and they have been associated with more ag-
gressive renal disease and worse prognosis in LN in observa-
tional studies [34, 39, 130–138]. The standard dose IV CYC is 
also an option for aggressive renal disease at first presentation 
or during relapses, based on its long track record in the treat-
ment of severe LN [104, 139–142] (statement 7.4). A subgroup 
analysis of patients with an initial eGFR of < 30 mL/min in the 
ALMS study showed similar efficacy of MMF with CYC [143]. 
Pooled data from several studies showed that CYC tended to be 
more effective than MMF in the long- term preservation of renal 
function in more severe LN [144]. However, treatment decisions 
should be individualized after judging the overall clinical status, 



9 of 18

contraindications to certain regimens, as well as the preferences 
of patients.

We recommend a repeat renal biopsy in patients with suspected 
residual or worsening renal activity despite immunosuppressive 
therapies, renal flare, and/or deterioration in renal function, and 
to guide switching or tapering of immunosuppressive therapies 
(statement 7.2). This is based on the observation that clinical pa-
rameters such as proteinuria correlate poorly with renal histo-
logic activity [145–149]. In the absence of validated biomarkers 
for monitoring of LN, histological examination is still the gold 
standard to evaluate for residual renal activity and the degree of 
scarring. Prospective studies have also shown that routine post- 
treatment repeat renal biopsy at month 12 could guide switching 
or tapering of immunosuppressive agents [148–153].

Retrospective data indicated that MMF was non- inferior or even 
superior to CYC in more serious proliferative LN [154, 155]. 
However, interpretation of these retrospective case series should 
be taken with caution as there might be selection and publica-
tion bias. The CNIs have also been shown to have similar effi-
cacy with either MMF or CYC in RCTs and observational studies 
[42, 43, 61, 62, 65, 66]. Therefore, switching among different reg-
imens (MMF/CNI/CYC) could be considered in patients who 
respond sub- optimally to initial therapies for LN (statement 7.5).

Triple immunosuppression, such as the combination of GC and 
MMF with CNI, and the addition of belimumab or rituximab to 
standard therapies are also therapeutic options for refractory LN 
(statement 7.6). The addition of tacrolimus to MMF has been 
shown to be effective in LN patients who responded sub- optimally 

to MMF in multiple single- arm studies [78, 156–160]. In fact, sev-
eral RCTs have reported better efficacy of combining CNIs (such 
as tacrolimus or voclosporin) with GC and MMF in terms of renal 
response for the initial treatment of severe LN [44, 79, 161]. Despite 
the negative result from a RCT (LUNAR) [162], rituximab has 
long been used off- label to treat refractory LN [163]. Retrospective 
open- label single- arm observational studies have reported efficacy 
of rituximab in 50%–80% of Asian and non- Asian LN patients with 
unfavorable responses to initial therapy [164–176].

As aforementioned, recent data suggest the addition of belim-
umab to MMF or low- dose CYC enhances the response rate of 
LN at 2 years (BLISS- LN) [127]. A 28- week open- label extension 
of the BLISS- LN study showed an increase in primary renal re-
sponse rate in both the placebo- to- belimumab and belimumab- 
to- belimumab groups of patients [122]. Therefore, the addition 
of belimumab to an MMF-  or CYC- based regimen is one of the 
options for refractory LN. A pharmacokinetic study demon-
strated that the steady- state belimumab concentrations were 
comparable between weekly subcutaneous (SC) and monthly IV 
dosing of belimumab [177]. Therefore, SC belimumab can also 
be used for the treatment of LN. However, it should be noted that 
belimumab may not be as efficacious in the subgroup of patients 
with uP/Cr ≥ 3.0 mg/mg in the BLISS- LN study [178].

8   |   Adjunctive Therapies and Management of 
Comorbidities (Statements 8.1–8.9)

Hydroxychloroquine (HCQ) is an anti- malarial drug that has 
been shown to have benefits in reducing SLE activity, preventing 

FIGURE 2    |    Algorithm for maintenance treatment of lupus nephritis. LN, lupus nephritis; Rx, treatment; GC, glucocorticoid; AZA, azathioprine; 
MPAA, mycophenolic acid analogue; CNI, calcineurin inhibitor.
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flares, and enhancing the response rate of LN, and hence reduc-
ing renal damage and mortality [179, 180]. In addition to its im-
munomodulatory effects, HCQ also improves lipid profile and 
glucose level in patients with SLE, and cohort studies have also 
shown a beneficial effect of HCQ on reducing the risk of throm-
bosis [29]. There is excellent agreement among Delphi members 
on the use of HCQ in all SLE patients, including those with LN 
(statement 8.1). Despite the absence of RCTs comparing HCQ 
and placebo, multiple cohort and observational studies have re-
ported benefits of HCQ in increasing the renal response rate and 
reducing the risk of renal function deterioration in LN, includ-
ing pure membranous LN [181, 182].

Lifestyle modification, renin- angiotensin (RAS) blockade, con-
trol of cardiovascular risk factors such as blood pressure and 
lipid level, and prevention of osteoporosis and drug- related tox-
icities, including infective complications, are important in the 
management of LN (statements 8.2, 8.3, 8.5, 8.6, 8.8, and 8.9). 
The reno- protective effects of RAS blockade are extrapolated 
from other non- LN glomerular diseases and chronic kidney dis-
ease (CKD) [183]. Two studies in SLE also demonstrated RAS 
blockade was associated with a delay in the onset of nephritis, 
proteinuria reduction, renal function stabilization, and reduced 
renal flares [184, 185].

Hypertension is a risk factor for progression of CKD. The 
European Society of Hypertension (ESH) recommends a blood 
pressure (BP) target of less than 130/80 mmHg in patients with 
proteinuric non- diabetic CKD [186]. Despite the lack of specific 
RCTs of BP control in LN, a small single- arm study reported 
benefits of a tight BP control protocol, along with adherence 
to dietary restriction and treatment and cessation of smoking, 
in reducing proteinuria [187]. Another retrospective study of 
membranous LN reported that better BP control was associ-
ated with a lower risk of doubling of serum creatinine, ESRD, 
or death [188]. Therefore, Delphi members agreed that blood 
pressure control in LN patients should be targeted to less than 
130/80 mmHg (statement 8.5).

Hyperlipidemia is one of the traditional cardiovascular risk fac-
tors that are more prevalent in SLE/LN patients than the gen-
eral population [189–192]. While there is inadequate evidence 
to show the efficacy of lipid- lowering in halting CKD progres-
sion [193], controlling hyperlipidemia is beneficial in reducing 
cardiovascular risk in patients with LN [194]. We recommended 
achievement of an LDL- cholesterol level of less than 2.6 mmol/L 
(100 mg/dL) in patients with LN. A tighter control of level to less 
than 1.8 mmol/L (70 mg/dL) should be targeted in patients with 
a past history of major adverse cardiovascular events or multi-
ple cardiovascular risk factors (statement 8.6). The proprotein 
convertase subtilisin kexin9 (PCSK9) inhibitors are novel agents 
that lower LDL- cholesterol and cardiovascular risk effectively 
[195]. While there are no specific studies of the PCSK9 inhibi-
tors in SLE, they are recommended for patients with excessively 
high cardiovascular risk who cannot achieve the cholesterol tar-
get with the statins and other lipid- lowering therapies, including 
those who are intolerant to the latter drugs.

The sodium- glucose transport protein 2 (SGLT2) inhibitors 
have been shown to halt CKD progression in patients with di-
abetic and non- diabetic kidney disease [196–198]. Although the 

autoimmune glomerulonephropathies, including LN, are under-
represented in these pivotal studies, the use of SGLTs inhibitors 
may be considered in LN patients with CKD and persistent pro-
teinuria [199]. Other non- pharmacological measures that may 
help retard CKD progression, such as a lower sodium and pro-
tein diet, avoidance of nephrotoxic drugs, maintaining an opti-
mal body mass index, lowering of uric acid level, and cessation 
of smoking, should also be undertaken [200].

Calcium and vitamin D should be routinely used in LN patients 
unless contraindicated (statement 8.7). Screening and regular 
assessment of bone mineral density (BMD) (by dual- energy 
X- ray absorptiometry [DEXA] scan) and treatment with anti- 
resorptive or anabolic agents should follow the relevant national 
glucocorticoid- induced osteoporosis recommendations.

Anticoagulation is indicated in patients with histologic evidence of 
antiphospholipid (aPL) nephropathy (e.g., acute/chronic renal vas-
cular or glomerular lesions such as thrombotic microangiopathy 
[TMA] or renal artery thrombosis) (statement 8.4). In a multicenter 
retrospective study of LN patients with histologic TMA lesions and 
antiphospholipid antibodies, the use of anticoagulation was asso-
ciated with higher complete renal response than non- users [201]. 
Patients with persistent nephrotic syndrome and antiphospho-
lipid antibodies are at significant risk of thromboembolic events 
[202, 203]. Anticoagulation may be considered in these patients.

Adverse effects to immunosuppressive drugs should be reg-
ularly monitored (statement 8.8). For instance, glucose level 
should be monitored in users of GCs and the CNIs. Blood counts 
and liver function should be assessed regularly in those treated 
with CYC, AZA, and MPAA. The genotypes of thiopurine S- 
methyltransferase (TMPT) enzyme, if available, should be ob-
tained before initiation of AZA to reduce the risk of profound 
leukopenia. For the prevention of infective complications during 
immunosuppressive therapies of SLE, please refer to our 2021 
recommendations (statement 8.9) [23].

9   |   Renal Replacement Therapies in LN 
(Statements 9.1–9.3)

Multiple retrospective studies and large registry data have reported 
respectable patients' survival in LN patients receiving different 
modalities of renal replacement therapies [204–220]. Some of these 
studies also reported comparable outcomes of kidney transplanta-
tion in LN and non- LN CKD patients. As in ESRD in non- SLE dis-
ease, post- renal transplanted LN patients had a better survival rate 
than those who were on dialysis while waiting for transplantation. 
Thus, all modalities of renal replacement therapies are suitable 
and effective in LN patients (statement 9.1) and the choice should 
take into consideration concomitant comorbidities, availability of 
kidney donors, health care resources, and local health policies, as 
well as the preference of patients.

Studies have suggested that clinical and serological activity of 
SLE would become more quiescent after reaching ESRD that 
was commenced on dialysis treatment [221, 222]. However, there 
is recent literature to indicate an increase in extra- renal flares of 
SLE in patients maintained on dialysis when immunosuppression 
was stopped, especially during the first year of dialysis [223, 224]. 
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Tapering of immunosuppression in LN patients undergoing dial-
ysis should be done with caution when extra- renal SLE activity is 
quiescent, taking into consideration prior history of SLE flares and 
adverse effects to treatment (statement 9.2).

Finally, we recommend kidney transplantation in LN patients to 
be considered when extra- renal SLE activity is quiescent (state-
ment 9.3). In fact, few studies have investigated the optimal 
timing for kidney transplantation in LN patients. Historically, 
kidney transplantation is only considered when extra- renal SLE 
activity is quiescent for 3–12 months [225]. More recent evidence 
suggests that longer waiting time to transplant may be associ-
ated with equivalent or even worse outcomes among LN patients 
with ESRD [226]. Thus, patients with ESRD due to LN without 
clinically active SLE could be recommended for transplantation 
without a waiting time even when lupus serology is active [227].

10   |   Conclusions

The APLAR recommendations for the management of LN are 
an update of the 2021 version [23] with a focus on LN. Our 
consensus provides an evidence- based but yet pragmatic ap-
proach to the management of LN, taking into account the level 
of evidence of therapies in the Asian subgroups of patients, 
cost- effectiveness, disparity in health care resources and reim-
bursement policies, as well as the accessibility to newer drugs 
in the Asia- Pacific region. We will continue to update the con-
sensus statements upon the emergence of newer therapies that 
are available in the near future. Specific recommendations on 
the reproductive and pregnancy issues in LN and the associated 
antiphospholipid antibody syndrome are in progress.
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